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  mwpTWj;jy;fs; : 

 ,t;tpdhj;jhs; 12 gf;fq;fspy; 50 tpdhf;fisf; nfhz;Ls;sJ.

 vy;yh tpdhf;fSf;Fk; tpil vOJf.

 tpilj;jhspy; jug;gl;Ls;s ,lj;jpy; ckJ Rl;nlz;iz vOJf.

 1 njhlf;fk; 50 tiuAs;s tpdhf;fs; xt;nthd;Wf;Fk; (1)> (2)> (3)> (4)> (5) vd ,yf;fkplg;gl;l tpilfspy;

rupahd my;yJ kpfg; nghUj;jkhd tpiliaj;njupe;njLj;J> mjidtpilj;jhspy; cs;s mwpTWj;jy;fSf;F

mikag; Gs;sb (X) ,l;Lf; fhl;Lf.

1. kpd;ghamlh;j;jpf;Fk;> fhe;jg;gha mlh;j;jpf;Fk; ,ilapYs;s tpfpjk;
B

E apd; myiff;nfhz;bUf;Fk; 

ngsjpff;fzpak;

(1) Ntfk; (2) Vw;wk; (3) kpd;dOj;jk; (4) Mh;KLfy; (5)tpir

2. fUk;nghUnshd;wpd; nrwptpd (I) guk;gy; Nkw;gug;gpd; jdpntg;gepiy

4T, 5T Mf cs;sNghJ> Fwpf;Fk; tiuGfshdJ mUfpy; 

fhl;lg;gl;Ls;sJ. λ1 =10 μm MftpUe;jhy; λ2  ,idj;jUtJ. 

(1) 4 μm (2) 8 μm (3) 12 μm 

( 4) 16 μm (5) 64 μm 

3. fjph;j;njhopw;ghl;L %yfnkhd;W β- fhyypd; NghJ fUtpYs;s epA+f;fpspNahdpd; Fthf;]; (quarks)

mikg;gpy; Vw;gLk; khw;wj;ijAk; nyg;Nuhd; (lepton) fhyiyAk;  vt;tikg;G rupahff; fhl;Lfpd;wJ? 

4. xU <Hf;fg;gl;l ,ioapYs;s miy nfhz;Ls;s mjpHntz; f, miyePsk; , ,ioapYs;s ,Oit 

khw;wg;gl> miy 3f mjpHntz;izAk; 2 miyePsj;ijAk; nfhz;Ls;sJ. Muk;g ,Wjp 

,Oitfspw;fpilapYs;s tpfpjk; ahJ? 
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fzpg;ghidg; gad;gLj;jf;$lhJ. 
(g = 10 N kg-1) 

fzpg;ghidg; gad;gLj;jf;$lhJ. 
(g = 10 N kg-1) 
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5. xH fyk; 20V mOj;jNtWghl;by; 6.25 x1018 ,yj;jpud;fis efHJtjw;F mjdhy; nra;ag;gLk; Ntiyia

mz;zsthf jUtJ?   (,yj;jpudpdJ Vw;wk; -1.6x10-19C)

(1) 5J (2) 10J (3) 15J (4) 20J (5) 25J

6. ntg;g ,af;ftpay; nrad;Kiw xd;wpd; NghJ 2%y; thAthdJ 30J ntg;grf;jpia ntsptpLtJld;

mjd;kPJ 22J NtiyAk; nra;ag;gLfpd;wJ. mjd; Muk;g mfr;rf;jp 20J Mapd; thAj;njhFjpapd; ,Wjp

mfr;rf;jpahJ?

(1) 72J (2) 32J (3) 28J (4) 12J (5) 8J

7. XH xypKjypypUe;J xU Fwpg;gpl;l J}uj;jpy; xypr; nrwpT kl;lk; 8dB MFk;. mt;nthypKjypd; tY 10

klq;fhf;fg;gbd; mNj Gs;spapy; xypr; nrwpT kl;lk;>

(1) 80dB (2) 0.8dB (3) 7dB (4) 9dB (5) 18dB

8. cUf;F jfnlhd;wpy; tl;ltbthd Jis cs;sJ jfl;bd; ntg;gepiyahdJ 1000C cau;j;jg; gLfpd;wJ.

mg;NghJ Jisg;gug;gstpd; gpd;d (fractional) mjpfupg;G 2.4 x 10-3 MftpUe;jhy>; jflhdJ cUthf;fg;

gl;Ls;s jputpaj;jpd; Vfgupkhz tpupTf; Fzfk;.

(1) 2.4 x 10-5  0C (2)1.2 x 10-5  0C (3) 1.2 x 10-4  0C ( 4) 1.2 x 10-3  0C (5) 1.2 x 10-6  0C

9. jug;gl;Ls;s kpd;Rw;wpy; x,y

Kidfspw;fpilNaahd kpd;toq;fypy;> 

Rw;wpy; cs;sjilfs; R1 ,R3  ,Dhlhf 

kpd;Ndhl;lq;fs; KiwNa 3A,2A MFk;. A,B 

,ilNa cs;s njupahj;jilfshyhd> A,B 

apw;fpilg;gl;l tpisAs; jil ahJ? 

(1) 2Ώ (2) 4Ώ;

(3) 6Ώ (4) 8Ώ (5) 12Ώ

10. xU ge;J h cauj;jpy; ,Ue;J Neuhf jiuia Nehf;fp tPrg;gLfpwJ. mJ jiuapy; Nkhjp kPSk;NghJ

mjd; ,af;frf;jpapd; miuthrpia ,of;fpwJ. kPz;Lk; jiuapy; tpOtjw;F Kd; mJ mjpfgl;r caukhf

2h cauj;ij milfpwJ ge;jpd; Muk;g fjp ahJ?

gh)1( gh2)2( gh3)3( gh4)4( gh6)5(

11. xU Kid %ba xU Rukz;lyf; Foha; P1 mjd; KjyhtJ Nkw;nwhdpapy; mjpHfpd;wJ. ,U

KidfSk; jpwe;Js;s ,d;DNkhH Rukz;lyf; Foha; P2 mjd; %d;whtJ Nkw;nwhdpapy; mjpHfpd;wJ.

mt;tpU Ruq;fSk; Fwpj;j ,irf;ftH xd;Wld; gupTWfpd;wd. P1 ,dJ ePsj;jpw;Fk;> P2 ,dJ

ePsj;jpw;Fk; cs;s tpfpjk;>

(1) 8:3 (2) 3:8 (3) 1:2 (4) 1:3 (5) 1:4

12. ,U rk jpzpTfs; m,  tpirkhwpyp k Ak;> ePl;lg;glhj  ePsk; l nfhz;l tpw;RUs; xd;wpidg;

Nghy; njhopw;gLk; kPspay; ,ioapdhy; ,izf;fg;gl;Ls;sd. ,U m  jpzpTfSk; cuha;tw;w 

xU fg;gpapd; Nkyhf nry;Yk; Fwpj;j ,ioapd; Kidfspy; njhq;ftplg;gl;Ls;sd. 

rkepiyapy; ,ioapd; nkhj;j ePsk; ahJ? 
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13. fjpu;tPr;R khjpup S1  ,d; njhopw;ghL A0  MtNjhL> mjpypYs;s Fwpj;j fjph;njhopw;ghl;L fUf;fspd; 

vz;zpf;ifahdJ> 2A0  njhopw;ghl;bidf; nfhz;Ls;s khjpup S2  ,dijg; Nghd;W ,U klq;fhFk;. S1 ,S2 

Mfpatw;wpd; miu MAl; fhyq;fspd; tpfpjk;. 
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14. thdpay; njhiyfhl;bapD}L nghUs; xd;W Nehf;fg;gLifapy; fz; itg;gjw;F rpwe;j jhdk; 

fz;tisak; MFk;;. ,f; fz;tisaj;jpd; Jthug;gUkd; vjpy; jq;fhJ? 

(1) nghUs; tpy;iyapd; Kfg;Gg;gUkd;

(2) ghh;itj;Jz;bd; Kfg;Gg;gUkd;

(3) nghUspapd; Ftpaj;Jhuk;

(4) ghh;itj;Jz;bd; Ftpaj;Jhuk;

(5) nghUspd; Jhuk;

15. Xl;l kpd;dpay; rk;ge;jkhd gpd;tUk; $w;WfSs; rupadhdJ my;yJ rupahdit.

(A) flj;jpnahd;wpy; XH khwh kpd;Ndhl;lk; cs;s NghJ efUk; ,yj;jpud;fspy; tpisAs; kpd;tpir

VJk; jhf;fhJ.

(B) Fwpj;j flj;jp xd;wpd; xUKidapypUe;J kw;iwa Kidf;F flj;jpapDhL Fwpj;jsT Vw;wk;

nfhz;L nry;yg;gl nra;ag;gl Ntz;ba Ntiy xH khwpypahFk;

(C) kpd;dpay; mKf;fk; vdg;gLtJ kpd;dOj;jkhFk;.

(1) (A) kl;Lk; (2) (C) kl;Lk; (3) (B),(C) kl;Lk; (4) (A),(B) kl;Lk; (5) (A),(B),(C) ahTk;.

16. gpd;tUk; vt;TU xU FtpT tpy;iy> Xh; cUg;ngUf;ff;fz;zhbahf gad;gLtij rupahd fjpu;g;glj;Jld;

fhl;Lfpd;WJ?

17. cUtpw; fhl;lg;gl;Ls;s  Rw;wpy; fyj;jpd; mfj;jil

Gwf;fzpf;fj;jf;fjhapd; fyj;jpDhlhd kpd;Ndhl;lk; 

ahJ?   
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18. d ePsKila $k;G Cry; xd;W r MiuAila fpil tl;lj;jpy; miyTf;F

cs;shtij cU fhl;LfpwJ. ,t; ,af;fj;jpd; Nfhz mjpHntz; ɷ vdpd;

ɷ2 ,d; ngWkhdk;.
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19. 00C ,Ys;s m1  jpzpTila gdpf;fl;bAld;>  m2  jpzpTila 1000C ,Ys;s ePUk; fyf;fg;gLfpwJ.

fyitapy; ,Wjp ntg;gepiy 00C  ,y; cs;s ePu;  kl;Lk; vQ;Rtjw;F> m1 kw;Wk; m2 Mfpad vLf;f

Ntz;ba  ngWkjpahdJ jbj;j NfhLfspd; ePsq;fshy; fhl;lg;gLtjpy; rupahdJ?

 

20. cUtpy; fhl;lg;gl;Ls;s ABCD vDk; fz;zhbf;Fw;wpapd;

KwpTr;Rl;b n,   Fw;wpapd; Kfk; AD ,d; kPJ jputnkhd;W

G+rg;gl;Ls;sJ. AB ,d; topNa gLk; xsp fjpnuhd;W Gs;sp E

,y; Fw;wpapDs;   cl;GFe;J AD ,y; gLfpd;wJ. mjd;gpd;

fjpuhdJ AD ,d; topNa nry;fpd;wJ. vd;why; jputj;jpd;

KwpTr;Rl;b ahJ?
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21. fhl;lg;gl;Ls;s Rw;wpy; E0 kw;Wk; E1  kpd;dpaf;ftpirAila kpd;fyq;fspdJ

mfj;jil Gwf;fzpf;fj;jf;fd. Rw;wpy; kpd;dpaf;ftpir E1 cila 

fyj;jpDhL kpd;Ndhl;lk; ghatpy;iy vdpd; E1/E0  vDk;  tpfpjkhdJkhdJ.  
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22. mUfpy; fhl;lg;gl;bUg;gJ gpuNjrnkhd;wpy; kpd; mOj;jk; V

MdJ Neh;Nfhnlhd;wpd; topNa Jhuk; d cld; khwyilAk;

tiughFk;.  ,f;Nfhl;bd; vg;Gs;spapy;  my;yJ vg;Gs;spfspy;

itf;fg;gLk; Gs;spNaw;wnkhd;wpy;; Fwpj;j Nfhl;bd; topNa

cs;s kpd;tpirapd; gUkd; cah;thapUf;Fk;.

(1)  P apYk; Q tpYk; (2) T apy; kl;Lk;

(3) R ,Yk; T apYk; ( 4) P apYk; T apYk;

(5) R ,Yk; S ,Yk; T apYk;

23. gpujhd kpd;toq;fypYs;s miw ntg;gkhf;fp (Room heater) xd;Wld; 40W kpd;Fkpo; xd;W njhluhf 

,izf;fg;gl;Ls;sJ. mk;kpd;FkpohdJ 100W kpd; Fkpopdhy; gpujpaPL nra;ag;gbd; ntg;gkhf;fpapd; 

nraw;ghL gw;wpa gpd;;tUk; $w;Wf;fSs; rupahdJ? gag;G (output)  

(1) gag;G khwhkypUf;Fk; (2) gag;G FiwAk; (3) gag;G $Lk;

(4) ntg;gkhf;fp njhopw;glhJ (5)ntg;gkhf;fp njhopw;gLk;NghJ ,Ure;jh;g;gq;fspYk; xNu 

jilAilaJ 

24. gjhHj;jk; xd;wpy; xuyF gug;gpd; kPJ mg;gjhHj;jj;jpw;F ghjpg;G epfohJ epiyepWj;jf;$ba mjpfgl;r

,Otpirj;jifg;ghdJ mjd; ,Otpir typik vdg;gLk;.  cUf;F jputpankhd;wpd;; ,Otpir typik

415MPa. epiyf;Fj;jhdJk; jpzpT Gwf;fzpf;fj;jf;f 2cm tpl;lKs;sJkhd cUf;Ff; Nfhy; xd;wpy;

njhq;ftplf;$ba mjpAaH jpzpT.

(1) 1300kg (2) 5200kg (3) 13000kg (4) 52000kg

(5) cUf;Ff; Nfhypd; ePsj;jpy; jq;fpapUf;Fk;.
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25. L ePsKs;s jpzptw;w xLq;fpa  ntw;Wf; Foha; xd;wpDs; Gs;spj; jpzpT xd;W

njupahj VNjh xU ,lj;jpy; xl;lg;gLfpwJ. NfhyhdJ xU KidapYs;s

cuha;tw;w fpilar;Rg;gw;wp  epiyg;gLj;jg;gl;L rpwpa miyTfhyk; T cld;

miyar; nra;ag;gLfpwJ. mt;thNw NfhyhdJ kW Kidapy; epiyg;gLj;jg;gl;L

miyatpl;lNghJ miyTfhyk; 2T cld; miyfpwJ. ikaj;jpypUe;J Gs;spj;

jpzpT vt;tsT J}uj;jpy; cs;sJ?
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26. xU NulhH fUtpapypUe;J fhyg;gLk; miyapd; mjpHntz; 750MHz MFk;. ,t; miy Mfha tpkhdj;jpy;

gl;L njwpg;gile;J jpUk;Gk; mit mjpHntz; 2.5kHz My; mjpfupg;gjhf NulhH epiyaj;jpy; 

mtjhdpf;fg;gLfpwJ. Mfhatpkhdj;jpd; NulhH epiyaj;ij Nehf;fpa fjp ahJ? (tspapy; xspapd; Ntfk; 

3 x108ms-1) 

(1) 4kms-1 (2) 2kms-1 (3) 1kms-1 (4) 0.5kms-1 (5) 0.25kms-1

27. 

m jpzpTs;s Fw;wp xd;W jpzptw;w ,io xd;Wf;F ,izf;fg;gl;Ls;sJ. ,ioahdJ jpzptw;w fg;gp 

xd;wpd; Nkyhf nrd;W  mjd; Kbtplk; xU ,lj;jpy; epiyg;gLj;jg;gl;Ls;sJ. ,ioapd; fpilg;gFjp L 

ePsj;ij nfhz;bUf;fpwJ. ,g;NghJ rpwpa jpzpT m MdJ ,ioapd; fpilg;gFjpapypUe;J nfhOtpj; 

njhq;ftplg;gl;Ls;sJ. njhFjp rkepiyf;F tUfpwJ. vy;yh ,lq;fspYk; cauha;itg; Gwf;fzpf;f. 

,ioapd; epiyg;gLj;jg;gl;Ls;s Kidapy; cs;s ,Oit.  
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28. r MiuAk; L ePsKs;s fUjg;gLk; Nfhrpd; gug;gpdJ mr;rpw;F

nrq;Fj;jhf fhl;bathW rPuhd kpd;Gytypik E cs;sNghJ

gug;gpDs; cl;nry;Yk; kpd;tpirf;NfhLfspdhy; Md kpd;ghak;

ahJ?

Er 2)1(  Er 22)2(  rLE)3(  

rLE2)4( rLE2)5(

29. Fwpj;j xU tif Nkw;gug;G kPJ cs;s ,U rHtrkdhd. mz;zsthf NfhstbTila ePHj;Jspfs;

,izAk; NghJ Vw;gLk; Nkw;gug;Grf;jp ,og;G cUthFk; jdpj;Jspapd; Nky;Nehf;fpa ,af;f rf;jpahf

khw;wg;glf;$bajhf ,Uf;Fk;. ,jd; fhuzkhf ,ize;j Jsp Js;sYf;F cs;shfpwJ. ,r;rf;jp

khw;wPlhdJ 100% tpidj;jpwd; cs;sjhff; fUjg;gbd; Muk;g ePHj;Jspapd; Miu r   ,w;Fk; Js;Sk;

mjpAaH cauk; h ,w;Fk; ,ilapyhd njhlHG

rh)1( 2
1

)2( rh 2
1

)3(
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rh 1)4( rh
2)5( rh
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30. ,wF Foha;fspy; miwntg;gepiyapy; rkePskhd cyh; tspia ntt;NtW ePskhd ,urr;Rl;b

rpiwg;gpbf;fg;gl;Ls;sij cU fhl;LfpwJ. ,tw;wpd; ntg;gepiy mjpfupf;fg;gl  ntg;gepiy(θ)  cld; 

rpiwg;gpbf;fg;gl;l tspepuypd; ePsk; (l) khWgLtijf; fhl;Lk; tisapfspy; nghUj;jkhdJ. 

31. 5kg jpzpTs;s ngupa Fw;wp xd;W 10ms-1 Ntfj;Jld; tyk; Nehf;fp ,aq;Ffpd;wJ. fUjg;gLk; fzj;jpy;

5kg Fw;wpapypUe;J xt;nthU 1m ,ilntspapYk; Muk;gj;jpy; epiyahf cs;s rpwpa 1kg jpzpTs;s

Fw;wpfs; itf;fg;gl;Ls;sd. midj;J Nkhjy;fSk; kPs;jd;ikaw;wit. cuha;itg; Gwf;fzpf;f. ngupa

Fw;wpahdJ mjd; Ntfk; 3ms-1 I tplf;  Fiwtiltjw;F Kd; vt;tsT J}uk; gazpj;jpUf;Fk;.

(1) 5m (2) 11m (3) 12m (4) 16m (5) 17m

32. 

ePs;ghh;itf;Fiwghl;by; tUe;Jk; xUth; fz;zpy; ,Ue;J 25 cm Jhuj;jpy; cs;s Gj;jfj;ij Nehf;Ffpwhh;. 

mtuhy; Gj;jfj;ij njspthfg; ghh;f;f Kbatpy;iy. ,e;epiyapy; fz;tpy;iyapd; Ftpak; A Mf 

mike;jJ. ,th; jFe;j tpy;iyia mzptjd; %yk; njspthfg; ghh;f;fpwhh; vdpy; mth; mzpe;j 

tpy;iyapd; tifAk; , fz;tpy;iyapidAk; mzpe;j tpy;iyapidAk; Nrh;khdkhff; fUjpd; Nrh;khd 

tpy;iyapd; FtpakhfTk; mikaj;jf;fJ.  

(1) FtpTtpy;iy , B (2) FopT tpy;iy , B (3) FtpTtpy;iy , C

(4) FopT tpy;iy , D (5) FtpTtpy;iy , D

33. fhl;lg;gl;Ls;s mOj;jkhdpr;Rw;wpy; kpd;fyk; (E) ,y;mfj;jil

Gwf;fzpf;fj; jf;f mstpy; rpwpaJ. mOj;j khdp fk;gpapd; jil R

MFk;. ,e;j mOj;jkhdpapy; kpd;fyk; E0 ,id rkepiygLj;jpa NghJ

fpilf;fg;ngw;w rkepiy ePsk; l MFk;. rkepiy ePsj;ij 2l Mf Mf;fpf;

nfhs;tjw;F mOj;jkhdpapy; Nkw;nfhs;s Ntz;ba khw;wk;.

(1) R/2 jilapid mOj;jkhdp fk;gpAld; njhlupy; ,izj;jy;.

(2) R jilapid mOj;jkhdp fk;gpAld; njhlupy; ,izj;jy;

(3) 2R  jilapid mOj;jkhdp fk;gpAld; njhlupy; ,izj;jy;

(4) E  kpd;fyj;jpw;F gjpyhf kp.,.tp ,ul;bg;ghd kpd;fynkhd;iw cgNahfpj;jy;

(5) kpd;fyk;  E ,w;F gjpyhf mfj;jil cilaJk; miuthrp kp.,.tp cila kpd;fyj;ij 

cgNahfpj;jy;

B A 

A 25cm B C E 

O 

D 

E 

E0 
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A 
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0 
0 
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l A 
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34. xU ,aq;Fk; gbf;fl;bdhy; (escalator) epiyf;Fj;Jj; J}uk; 10m ,w;F 30s ,y; gazpfis Nky;Nehf;fp

fhtpr; nry;y KbAk;. 50kg jpzpTs;s xU FWk;Gf;fhu egH Nky; Nehf;fp ,aq;Fk; gbf;fl;by; fPo; Nehf;fp

elf;fpwhH ,jdhy; mtH fl;llk; rhHghf Xa;tpypUg;gJ Nghd;W Njhd;wpd; ,tH ,t;thW 30s ,w;F

nra;jpUg;gpd; gbf;fl;bd; kPJ fl;llk; rhHghf ,tuhy; nra;ag;gl;l nkhj;j Ntiy.

J410)1(  J3105)2(  J0)3( J3105)4(  J410)5(

35. xU Nfhs; el;rj;jpuk; xd;iwr; Rw;wp r0 MiuAs;s tl;lg;ghijapy; tyk; tUfpwJ. xOf;fpd; Rw;wy;

fhyj;ij tpl kpf ePz;l fhyj;jpy; el;rj;jpuk; nkJthfTk; rPuhfTk; jdJ jpzptpd; 1% ,of;fpwJ. 

njhlHr;rpahd ,r; nrad;Kiwapy; Nfhspd; Gjpa xOf;F mz;zsthf tl;lkhfg; cs;snjdf; 

nfhs;sg;gbd;>  Gjpa xOf;fpd; Miu mz;zsthf? 

(1) 1.02 ro (2) 1.01 ro (3) ro (4) 0.99ro (5) 0.98ro

36. fhl;lg;gl;l mikg;gpy; fhl;bathW rk jpzpTfis cila

P,Q,R Fw;wpfs;> ,NyrhdJk; cuha;tw;wJkhd Kryq;fspd;

kPJ itf;fg;gl;L mikg;G rkepiyapy; cs;sJ. (cUtpy;

cs;s ghapapd;  msT mstpilf;F tiuag;gl;Ls;sJ)

Gs;spfs; A,B ,y; cs;s thy;Tfs; ,uz;Lk; Muk;gj;jpy;

%lg;gl;Ls;sd.

(1) ,uz;L thy;Tfspy; ve;j xd;W jpwf;fg;gLk;  NghJk; Fw;wpfspd;; cauj;jpd; kPJk; vt;tpj ghjpg;Gk;

epfohJ.

(2) ,uz;L thy;Tfspy; thy;T A kl;Lk; jpwf;fg;gbd; Fw;wp P cau Fw;wp Q jhOk;.

(3) ,uz;L thy;Tfspy; ve;j xd;W jpwf;fg;gbDk; Q jhOk;.

(4) thy;Tfs;  A,B ,uz;;Lk; jpwf;fg;gbd;  Fw;wp Q cau Fw;wpfs; P,R ,uz;Lk; jhOk;.

(5) ,uz;L thy;Tfspy; thy;T B kl;Lk; jpwf;fg;gbd; Fw;wp R cau Fw;wp Q jhOk;.

37. 

XY ia Kjyr;rhff;nfhz;l A apy; itf;fg;gLk; f1 FtpaePsKila tpy;iy O1 ,y; cs;s nghUspw;F 

Bapy; m1 cUg;ngUf;fKila tpk;gj;ij cUthf;Ffpd;wJ. mt;thNw  A apy; itf;fg;gLk; f2

FtpaePsKila tpy;iy O2 ,y; cs;s nghUspw;F Bapy; m2 cUg;ngUf;fKila tpk;gj;ij 

cUthf;Ffpd;wJ. gpd;tUk; $w;Wf;fSs; rupahdJ my;yJ rupahdit? 

(A) gad;gLj;jg;gLk; ,U tpy;iyfSk; xUf;Ftpy;iyfshFk;

(B) f2< f1

(C) m1< m2

(1) (A) kl;Lk; (2) (B) kl;Lk; (3) (C) kl;Lk; (4) (A),(B) kl;Lk; (5) (A),(B),(C) ahTk;.

38. 

F.nt.K gug;G A  cila cuha;tw;w Kryj;jpd; kPJ  khwh tpir F Xd;W gpuNahfpf;fg; gLfpwJ. ePupd;

mlh;j;jp ρ Tk; gpRf;Fik tpir Gwf;fzpf;ff;$baJkhFk; F.nt.K gug;G a cila Jthuj;jpd; %yk; ePu; 

KOtJk; ntspNaWtjw;F vLf;Fk; Neuk; ahJ? 

B A 

P Q R

X Y 
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39. m jpzpTs;s ,U Fw;wpfs; jiuapd; Nky; xd;wpd; kPJ xd;whf

itf;fg;gl;Ls;sd. jiuahdJ cuha;tw;wjhFk;. ,U Fw;wpfSf;Fk;

,ilapyhd epiyapay; kw;Wk; ,af;ftpay; cuha;Tf; Fzfq;fs; 

KiwNa μs, μk (μs > μk) Muk;gj;jpy; Fw;wpfs; ,uz;Lk; xa;tpYs;sd. xU 

khwh fpil tpir F fPOs;s Fw;wpf;F gpuNahfpf;fg;gLk; NghJ mjd; 

MHKLfy;(a) tpir (F) cld; khWgLtijf; fhl;Lk; tiuG.  

40. 

fhl;lg;gl;l kpd;Rw;wpy; Msp K2 MdJ rpwpJ Neuk; %lg;gl;L gpd; jpwf;fg;gLfpwJ. ,jd; gpd; Msp K1 

%lg;gLfpd;wJ. V1 MdJ gw;wupapdhy; toq;fg;gLk; xU khWk; Nthy;w;wsT MFk;. Msp K1 %lg;gl;l gpd; 

V1 cld; Gs;sp A apy; cs;s mOj;jk; VA khWk; tpjj;ij tiff;Fwpg;gJ (,U tY toq;fpfspdJk; 

mfj;jilfisg; Gwf;fzpf;f) 

F 

(1) 
F 

a 

(2) 
F 

a 

(3) 
F 

a 

(4) 
F 

a 

F 
(5) 

a 

V1 
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00 
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41. cUtpw; fhl;lg;gl;Ls;s Rw;whdJ cau;

Nthy;w;wsT Kjiyf;  nfhz;Ls;sJ.

,UthapahdJ Kd;Kff; Nfhlypy; cs;s NghJ

,Uthapw;F FWf;fhd Nthy;w;wsT tPo;r;rp V0

MFk.;   cUtpw; fhl;lg;gl;l kpd;Rw;wpy; 2N

vz;zpf;ifapyhd ,Uthapfs;

gad;gLj;jg;gl;Ls;sd. midj;J ,UthapfSk; 

Kd;Kff;NfhlypYs;sJ vdpd;> In Ij; jUtJ? 

R

V1)1(
R

VV 01)2(


R

NVV 01)3(


R

NVV

2
)4( 01 

R

NVV 01 2
)5(



42. 

cUtpw; fhl;lgl;Ls;s Rw;wpYs;s nrdh; ,Uthapapd; V-I rpwg;gpay;G tisap mUfpy; Fwpg;gpl;lthWs;sJ. 

E  vd;gJ khWk; kpd;dpaf;f tpirAila  kpd;fykhFk;. mjd; mfj; jil Gwf;fzpf;ff; $baJld; jil 

R ,w;Ff; FWf;Nfahd  mOj;j NtWghL V0 MdJ E cldhd khwiy jpwd;gl tif;Fwpf;Fk; tiughdJ?  

43. fhl;lg;gl;l ,yf;fr; Rw;wpy; mjd; A,B,C vd;Dk; nga;g;Gfspd; jh;f;fg; ngWkhdq;fSld; gag;G F ,dJ

jh;f;fg;ngWkhdk; MdJ khWgLtijf;fhl;Lk; rupahd cz;ikal;ltiz?

A B C  F A B C  F A B C  F A B C  F A B C F 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0  0  1  1  0  0  1  0  0  0  1  0  0  0  1  0  0  0  1  0 

0  1  0  1  0  1  0  1  0  1  0  1  0  1  0  0  0  1  0  0 

0  1  1  1  0  1  1  0  0  1  1  1  0  1  1  0  0  1  1  0 

1  0  0  1  1  0  0  0 1  0  0  0  1  0  0  0  1  0  0  1 

1  0  1  1  1  0  1  0  1  0  1  0  1  0  1  0  1  0  1  0 

1  1  0  1  1  1  0  1 1  0  1  1  1  1  0  0  1  1  0  0 

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  0 

   (1)  (2)  (3)  (4)  (5) 

V0

E

R

V/V 

I /mA

-2.3
0 0.7 
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44. 

cUtpw; fhl;lg;gl;Ls;s X,Y vDk; fpilf;flj;Jk; jfLfspilNa fhl;ba KidTj;jd;ikAld; V 

mOj;jNtWghL ,Ug;gNjhL> jfLfspilNaahd  ,ilntsp d AkhFk.;  fhl;lg;gl;Ls;s m jpzpTila q 

Vw;wkhdJ u vDk; khwh Ntfj;jpy; fhl;ba ghijtopNa ; fpilahfg; gazpf;fpd;wJ. jhSf;F 

nrq;Fj;jhf cs;Nehf;fp  rPuhdfhe;jg; Gyk; B cs;sJ.;; fPo; Fwpg;gpl;l njhlh;GfSs; rupahdJ.

qBu
d

V
mg 








)1( qBu

d

V
mg 








)2(  qBuVdmg )3(

q
d

B

d

V
mg 








)4(

Vd

Bqu
mg )4(

45. 

mUfUfhf cs;s fhl;ba fpilr;rkhe;ju Nkw;gug;Gfspw;fpilapy; ghFikAs;s jputnkhd;W cs;sJ. 

Nkw;gug;Gfspw;fpilapy; eLg;gFjpapy; fhl;bathW  P vDk; nky;ypa rpwpa jfL itf;fg;gl;Ls;sJ. 

Muk;gj;jpy; Nkw;gug;GfSk; jputKk; jfLk; Xa;tpYs;sd. gpd; fhl;bathW fPo; Nkw;gug;G Xa;tpypUf;f 

Nky;Nkw;gug;Gk>; jfLk; fhl;bathW  KiwNa V2, V1 vDk; Ntfq;fSld; tyg;gf;fkhf ,af;fg;gLfpd;wd. 

jfL mDgtpf;Fk; tpioAs; ghFepiy cuha;T tpirapd; jpir gw;wpa gpd;tUk; $w;Wf;fSs; rupahdJ?  

(1) vg;NgJk; ,lg;gf;fkhf ,Uf;Fk;.

(2) V1=V2 Mapd; ghFepiy cuha;Ttpir VJk; jhf;fhJ.

(3) V1=2V2 Mapd; ghFepiy cuha;Ttpir VJk; jhf;fhJ.

(4) 2V1=V2 Mapd; ghFepiy cuha;Ttpir VJk; jhf;fhJ.

(5) V1=0 Mapd; ghFepiy cUha;Ttpir VJk; jhf;fhJ.

46. 

ehd;F Nfhy;fshyhd Nrh;j;jpf;Nfhy; fhl;ba gupkhzq;fisAk; mjw;F xj;jthwhd tiugpy; fhl;ba 

ntg;gf;flj;jhWfisAk; (K) Nfhypd; topNaahd Jhuj;Jld; (x) nfhz;Ls;sd. fhtyplg;gl;l Nrh;khdf; 

Nfhypd; Kidfs; fhl;ba ntg;g epiyfspy; Ngzg;gl;bUf;f cWjpepiyapy; cs;sNghJ> xt;nthU 

Nfhy;fspd; Kidfspw;F FWf;Nfahd ntg;gepiy tpj;jpahrq;fs; xt;nthU Nfhypd; Kidfspw;F 

FWf;NfAk; fhl;lg;gl;Ls;sd. mtw;wpw;fpilNaahd njhlh;Gfis fhl;Ltjpy; rupahdJ? 

4321)1(   3214)2(   3241)3(  

4321)4(   3241)5(  
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47. “Zero-g”(G+r;rpa - <h;g;G) tpkhdr; rthup xd;wpd; NghJ

Fwpg;gpl;l fhyj;jpy; gazpfs; epiwaw;wtHfs; Nghy

xJf;fg;gl;l miwiar; Rw;wp kpje;J nfhz;bUf;f KbAk;.

mt;thwhd rthup xd;wpd; gazj;jpd; Nghjhd ghijAk;>

ghijapYs;s rpy Gs;spfs; Fwpf;fg;gl;bUf;Fk; epiyiaAk;

NkNy tiugpy; fhl;lg;gl;Ls;sJ. gpd;tUk; $w;Wf;fspy;

rupahdJ.

(1) tpkhdj;jpd;> Neuk; a ,y; ,Ue;J c tiuahd ,af;fj;jpy;; tpkhdk; Nky;Nehf;fpa jpirapy; 

GtpaPh;g;G Mh;KLfypd; gUkDf;F rkdhd Mh;KLfiyf; nfhz;bUf;Fk;. 

(2) tpkhdj;jpd; Neuk; a ,y; ,Ue;J c tiuahd ,af;fj;jpy;> tpkhdk; G+r;rpa Mh;KLfiyf; 

nfhz;bUf;Fk;.

(3) tpkhdj;jpd;  Neuk; b ,y; ,Ue;J d tiuahd ,af;fj;jpy;> tpkhdk; fPo;Nehf;fpa jpirapy; GtpaPh;g;G

Mh;KLfypd; gUkDf;F rkdhd Mh;KLfiyf; nfhz;bUf;Fk;.

(4) tpkhdj;jpd;  Neuk; c ,y; ,Ue;J e tiuahd ,af;fj;jpy;> tpkhdk; fPo;Nehf;fpa jpirapy; GtpaPh;g;G

Mh;KLfypd; gUkDf;F rkdhd Mh;KLfiyf; nfhz;bUf;Fk;.

(5) tpkhdj;jpd;  Neuk; d ,y; ,Ue;J e tiuahd ,af;fj;jpy;> tpkhdk; fPo;Nehf;fpa jpirapy; GtpaPh;g;G

Mh;KLfypd; gUkDf;F rkdhd Mh;KLfiyf; nfhz;bUf;Fk;.

48. xg;gkhd fpilj;jiuapy; rlj;Jtj;jpUg;gk; I cld; eldkhLk; ngz; xUtH Nfhz Ntfk; ɷ cld;

Ntfkhf Roy;fpwhH. mtsJ ifapy; jpzpT m cila Ngid xd;iw mtsJ #oYk; mr;rpypUe;J R

Miuapy; gpbj;J itj;Js;shH eldf;fhup Ngidia tpLtpf;fpwhs;. mjd; gpd; eldf;fhupiaAk; NgidAk;

nfhz;l njhFjpapd; Nfhz ce;jj;jpd; epiyf;Fj;Jf; $wpw;F ahJ epfOk;. midj;J cuha;TfisAk;

Gwf;fzpf;f. Mdhy; <Hg;G tpir> rhjhuz tpirfs; Gwf;fzpf;fg;glkhl;lhJ.

(1) Ngid jiuia mbf;Fk; tiu mJ Fiwtile;J nry;Yk;

(2) Ngid jiuia mbf;Fk; tiu mJ caHtile;J nry;Yk;.

(3) mJ vg;NghJk; khwhky; ,Uf;Fk;.

(4) Muk;gj;jpy; khwhJ fhzg;gLk; Mdhy; Ngid jiuia mbf;Fk; NghJ FiwtilAk;.

(5) Muk;gj;jpy; khwhJ Ngid jiuia mbf;Fk; NghJ caHtilAk;.

49. 

tspkz;ly mKf;fj;jpYk; miwntg;gepiyapYk; cs;s rkfdtsT V I cila A,B,C vd;Dk; %d;W 

milj;j miwfspDs;Ns tspapd; rhuPug;gjd;fs; KiwNa x%, y%, z% Mf ,Ug;gJld; miw B ,d; 

jdp<ug;gjd; S MFk;. (cU (P) Ig; ghh;f;f) cU (Q) ,w; fhzg;gLfpd;wthW fjTfs; jpwf;fg;gl;L %d;W 

miwfspYk; cs;s tsp fyg;gjw;F mDkjpf;fg;gLk; NghJ %d;W miwfspdJk; nghJ rhuPug;gjd; y% 

MFk;. ,t;ntg;g epiyapy; %d;W miwfisAk; ePuhtpapdhy; epug;gr;nra;tjw;F Nkyjpfkhf 

Nrh;f;fg;glNtz;ba ePuhtpapd; jpzpT. 
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50. A vDk;  tl;lf;flj;jp. fhl;bathW fpilahfTk; epiyahfTk; gpbf;fg;gl;L

mjd; mr;RtopNa fhl;bathW  typikahd rpwpa rl;lf;fhe;jk; gpbf;fg;gl;L

tplg;gl mjd; njhlUk; ,af;fj;jpy; Mh;KLfy;(a) Neuj;Jld;(t) khWgLtij

fhl;Ltjpy; rhj;jpakhdJ?
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 ,t;tpdhj;jhs; 20 gf;fq;fisf; nfhz;lJ. 

 ,t;tpdhj;jhs; A,B vd;Dk; ,U gFjpfisf; nfhz;Ls;sJ. ,U gFjpfSf;Fk; xJf;fg;gl;l Neuk; %d;W 

kzpj;jpahyq;fs; MFk;. 

 fzpg;ghid gad;gLj;jf;$lhJ. 

  

□ gFjp A - mikg;Gf;fl;Liu ( gf;fq;fs; 2 - 8 ) 

 vy;yh tpdhf;fSf;Fk; tpilfis ,t;tpdhj;jhspNyNa vOJf. 

 xt;nthU tpdhTf;Fk; tplg;gl;Ls;s ,lj;jpy; ckJ tpilfis vOJf. 

 nfhLf;fg;gl;Ls;s ,lk; ckJ tpilfSf;Fg; NghJkhdJ vd;gijAk; tpupthd tpilfs; mtrpakpy;iy 

vd;gijAk; ftdpf;f. 

 

□ gFjp A - fl;Liu ( gf;fq;fs; 9 - 20 ) 

 ,g;gFjp MW tpdhf;fisf; nfhz;Ls;sJ. mtw;wpy; ehd;F tpdhf;fSf;F khj;jpuk; tpil vOJf. ckf;F 

toq;fg;gLk; jhs;fis ,jw;F gad;gLj;Jf. 

 ,t;tpdhj;jhSf;nfd toq;fg;gl;l NeuKbtpy; gFjp A NkNy ,Uf;Fk;gbahf A,B Mfpa ,uz;L 

gFjpiaAk; xd;whfr; Nru;j;Jf; fl;ba gpd;du; guPl;ir Nkw;ghu;itahsuplk; ifaspf;f. 

 tpdhj;jhspd; gFjp B ia khj;jpuk; guPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr; nry;y mDkjpf;fg;gLk;. 

 

guPl;rfupd; cgNahfj;jpw;F khj;jpuk;  

 
 

 
,Wjpg; Gs;spfs; 

,yf;fj;jpy;  
vOj;jpy;  

 
FwpaPl;nlz;fs; 

tpilj;jhs; guPl;rfu; 1  

tpilj;jhs; guPl;rfu; 2  

Gs;spfisg; guPl;rpj;jtu;  

Nkw;ghu;it nra;jtu;  

 








gFjp tpdh ,y. Gs;spfs; 

A                   

1  

2  

3  

4  

 B 

5  

6  

7  

8  

9(A)  

9(B)  

10(A)  

10(B)  

nkhj;jk;  

rjtPjk;  

Rl;nlz; : .................................................. ........ 
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

vy;yh tpdhf;fSf;Fk; ,j;jhspNyNa tpil vOJf. 

g = 10 N kg-1 

01.  

 

 

 

 

 

 

(a)  

i. cUtpy; fhl;lg;gl;Ls;s Ntzpau; ,Lf;fp khdpapd; A,B,C,D,F Mfpaghfq;fis ngaupLf. 

A - ………………………………………………………………. 

B - ………………………………………………………………. 

C - ………………………………………………………………. 

D - ………………………………………………………………. 

F - ………………………………………………………………. 

 

ii. E,G Mfpa ghfq;fspd; njhopw;ghl;il Fwpg;gpLf.  

 

E………………………………………………………………………………………………………..……… 
 

G…………………………………………………..…………………………..………………………………. 

 

iii. fPNo fhl;lg;gl;Ls;s ngupjhf;fg;gl;l ghfj;ij mtjhdpj;J gpd;tUk; tpdhf;fSf;F tpilaspf;Ff. 

 

 

 

 

1. Ntzpau; gpupnthd;wpd; ePsk; ahJ? ………………………………..…………….. 
 

2. ,t;Tgfuzj;jpd; ,opntz;zpf;if ahJ? …………………………..……….. 

 
 

iv. Ntzpau; gpuptpd; VohtJ gpupT fhl;bathW gpujhd mstpilg;gpupTld; nghUe;jpAs;s epiyapy;; Ntzpau; 

gpuptpd; 0 Nfhl;bid cUtpy; Fwpj;Jf;fhl;Lf. NkNy Fwpg;gplg;gl;Ls;s epiyf;Nfw;g cUtpy; Fwpg;gpLf. 

 

 

 

 

 

 

v. fPNo cU (a),(b) Mfpatw;wpy; fhl;lg;gl;bUg;gJ G+r;rpatO gupNrhjidf;fhd epiy kw;Wk; 

,Uk;Gj;jfnlhd;wpd; jbg;ghdJ mstplg;gl;Ls;sepiy MfpadthFk;. ,Uk;Gj;jfl;bd; jbg;gpid fhz;f. 

 

D 

A 

G 

 

C 

F 

A 

D 

A 

G 

 

C 

F 

E 
B 
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,e;epuypy; 
vjidAk; 
vOjy; 
MfhJ 

 

 

 

 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

 

(b) fPNo fhl;lg;gl;bUf;Fk; gsgsg;ghf;fg;gl;bUf;Fk; ,Uk;G cUisapd; vy;yh ghfq;fisAk; Kw;Fwpg;gpl;l 

Ntzpau; ,Lf;fpkhdpapdhy; mstplKbAk;. 

 

 

 

 

i. Ntzpau; ,Lf;fpkhdpapd; vg;ghfq;fs; %yk; gpd;tUk; mstPLfis mstplKbAk;? 

d1-  …………………………………………………………….. 

h1-  …………………………………………………………….. 

d2-  …………………………………………………………….. 

h2-  …………………………………………………………….. 
 

ii.  NkNyfhl;lg;gl;Ls;s rpypz;lupd; fdtsT V  ,w;fhd Nfhitapid jug;gl;Ls;s FwpaPLfspd; rhu;gpw; 

jUf. (rpypz;lupd; tyJgf;f Kid xU miuf; NfhskhFk;)  

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………… 

 

02. Ma;T$lj;jpy; fyit Kiwiag; ghtpj;Jg; gdpf;fl;bapdJ cUfypd; jd;kiw ntg;gj;ijf; fhZk;gb ePh; 

Nfl;fg;gLfpwPh;.  

(a) mg;ghpNrhjidapy; ePh; ghtpf;Fk; ghpNrhjid xOq;fpdJ ngahplg;gl;l thpg;glk; xd;iw tiuf.  

 

 

 

 

 

 

 

 

(b) gdpf;fl;b gy cUf;fspy; fpilf;fg;gl;l NghjpYk; cUfpa epiyapYs;s rpW gdpf;fl;bj;Jz;LfNs 

njhpT nra;ag;gLfpwJ. ,jw;fhd fhuzk; ahJ?  
 

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 
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(c) ePh; vjph;ghu;f;Fk; Muk;g ,Wjp ntg;gepiyfspy; nry;thf;F nrYj;Jk; #oy; fhuzpfs; ahit?  
 

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 

 

(d) gdpgLepiyahdJ #oy; ntg;gepiyapid tpl mz;zsthf 2oC mstpy; Fiwthdjhf epytpa xU 

ehspy; ,g;gupNrhjidia Nkw;nfhs;tjw;F kpfTk; Fiwthd ntg;gf; nfhs;ssTila jbj;j 

gpsh];bf;fpyhd ghj;jpunkhd;W cfe;jJ vd MNyhrid $wg;gl;lJ. ePu; ,jid Vw;Wf; nfhs;fpd;wPuh? 

( Mk; / ,y;iy) fhuzk; jUf.  

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 
 

(e) ,g;ghpNrhjidapypUe;J gpd;tUk; mstPLfisAk; juTfisAk; ngw;whd;.  

fyf;fpAldhd fNyhupkhdpapd; jpzpT   = 100g 

ePUld; fyf;fp kw;Wk; fNyhupkhdpapd; jpzpT   = 250g 

gupNrhjid Muk;gpf;Fk; NghJ ePUldhd fNyhupkhdpapd; ntg;gepiy   = 36  

gupNrhjid Kbtpy; ePUldhd fNyhupkhdpapd; ,opT ntg;gepiy   = 24  

gdpf;fl;b Nru;f;fg;gl;l gpd; ePUldhd fyf;fp kw;Wk; fNyhupkhdpapd; jpzpT   = 275g  

ePupd; jd;ntg;gf; nfhs;ssT   =              

fNyhupkhdpAk; fyf;fpAk; Mf;fg;gl;l gjhh;j;jpd;; jd;ntg;gf; nfhs;ssT S =             

 

i. ePUldhd fNyhupkhdpahdJ (fyf;fpAld;) ,oe;j ntg;gf;fzpaj;jpw;fhd(Q)  Nfhitnahd;wpid Nkw; 

Fwpg;gp;lg;gl;Ls;s fzpaq;fspd; FwpaPLfspd; rhu;gpy; jUf.  

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
 

ii. gdpf;fl;bapd; cUfypd; jd;kiw ntg;gj;jpidf; fhz;f.  

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

 

(f) ,g;ghpNrhjidapy; Nkw;nfhs;sg;gLk; gpd;tUk; jtWfshy; cUfypd; jd;kiw ntg;gj;jpw;F ngwg;gLk; 

ngWkjp> cz;ikg; ngWkjpapYk;; $lthFkh my;yJ FiwthFkh vd;gijf; fhl;Ltjw;F  fPOs;s 

ml;ltizapy; chpaepuypy; rhp ( ) [ ,Ltjd; %yk; fhl;Lf. 

 

 

 

 

 

 

 

-20C gdpf;fl;biag; gad;gLj;jy;  

gdpf;fl;bia cyh;j;jhJ (Jilf;fhJ) gad;gLj;jy;  

gupNrhjidapd; ,Wjpapy; fNyhhp khdpapd;  ntspg;gug;gpy; 

gdpgbjy;  

 

 

 

 

 

 

FiwthFk;  $lthFk;;; 
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03. ,U KidfspYk; jpwe;Js;s xU xLq;fpa rPHf;fz;zhbf; Foha;> kPbwd; (f) 512Hz I cila XH 

,irf;fit> ePiuf; nfhz;l XH caukhd ghj;jpuk; Mfpad ck;kplk; jug;gl;Ls;sd. gupT Kiwapd; %yk; 

tspapy; xypapd; fjp (V) iaj; Jzptjw;fhd xU gupNrhjid Kiw xOq;fikg;ig mikf;f 

Ntz;bAs;sJ.  

(a) gupNrhjid Kiw xOq;fikg;ig vLj;Jf; fhl;Ltjw;fhd xU tupg;glj;ij tiuf. 

 

 

 

 

 

 
 

(b) tsp epuypd; mbg;gil tif gupT epiyia vt;thW cWjpg;gLj;JtPh;. 
 

………………………………………………………………………………………...……………………………… 

………………………………………………………………………………………...……………………………… 

(c) ghpNrhjidapy; ngwg;gLk; Kjy; ,U ghpT epiyfspw;Fk; ePH kl;lj;jpw;F NkNy Fohapd; cauq;fs; 

KiwNa      l0=15.8cm ,     l1=48.0cm    vd msf;fg;gl;lJ.  
 

i. Nkw;Fwpj;j ,U gupT epiyfSf;Fkhd miyf; Nfhyq;fis tiuf.  

 

 

 

 

 

 
 

ii. ,t; Ma;T $l #oypy; ,t; ,irf;fthpdhy; cUthf;fg;gLk; Ruj;jpd; miy ePsj;Jf;fhf ngwg;gl;l 

ngWkhdj;ijf; fzpf;f.  

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
 

 

 

iii. Nkw;Fwpg;gpl;l khWk; ePsKila> xU Kid %ba Fohia mikg;gjpYk; ghu;f;f>  ePsj;ij 

NtWgLj;jf; $ba Kryk; xd;Wldhd Fohapid cgNahfpj;J gupNrhjidia Nkw;nfhs;tJ NkYk; 

jpUj;jkhd ngWgw;iwg; ngw ntw;wpaspf;Fk; vd $wg;gLfpwJ. ,f; $w;wpd; cz;ikj;jd;ikapid 

njspTgLj;Jf.  
 

……………………………………………………………………………………………………………………

……………….………………………………………………...………………………………………………… 

iv. Ma;T$l #oypy; xypapd; Ntfj;Jf;fhf ngwg;gl;l ngWkhdj;ij Jzpf.  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

 

v. ckJ Ngiw mHj;jKs;s tpjj;jpy; mwpf;ifg;gLj;Jtjw;Fg; gupNrhjidapd; NghJ ePH gjpT nra;a 

Ntz;ba NtnwhU Kf;fpa ngsjpff; fzpak; cz;L. ,g; ngsjpff; fzpak; ahJ? 
 

…………………………………………………………………………………………………………………… 
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vi. fzpf;fg;gl;l xypapd; Ntfj;jpd; (v)  tO     fPOs;s njhlh;gpdhy; jug;gLk;.  

                  
v

l

l

l

l

f

f
v 







 








1

1

0

0

,     
mmll 110 

, 
Hzf 24

 

 

  tO     ,idf;fhz;f. 

………………………………………………………………….……………………………………………… 

………………………………….……………………………………………………………………………… 

…………………………………….…………………………………………………………………………… 

………………………………………………….……………………………………………………………… 
 

vii. Ma;T $lj;jpy; xypapd; Ntfj;jpw;fhf ,Uf;ff;$ba ngWkhd tPr;R ahJ? 
 

………………………………………………….……………………………………………………………… 

 

04. fPNofhl;lg;gl;bUg;gJ fhtyplg;gl;Ls;s nrg;Gf; fk;gpnahd;wpd;; jil ntg;gepiyf;Fzfj;ij Jzptjw;fhd 

gupNrhjid cUg;gbahFk;.  00C kw;Wk; θ0C ,y; fk;gpapd; jil KiwNa R0 kw;Wk; Rθ MFk;. Rw;Wld; 

,izf;fg;gl;Ls;s jilg;ngl;bapd; jilahdJ R1 MFk;. Kfitapy;  cs;s ePupid ntg;gNkw;Wtjd; 

%yk; nrg;Gf; fk;gpapd; ntg;gepiy(θ) MdJ khw;wg;gl;L, xt;nthUepiyapw;Fk; rkepiyePsk; (l) MdJ 

ngwg;gLfpwJ. gpd;du; tiuGKiwnahd;wpd; %yk; nrg;Gf; fk;gpapd; jil ntg;gepiyf;Fzfk; α 

Jzpag;gLfpd;wJ.  

 

 

 

 

 

 

(a)  

i. ,g;gupNrhjidia rupahdthW Nkw;nfhs;tjw;F Njitahd Vida cgfuzq;fs; ahit?           

………………………………………………………………………………………………………………………

……………………………………………………………………………………………..…………… 
                         

ii. fk;gpr; RUspd; ntg;gepiyia rPuhd xU ngWkhdj;jpy; NgZtjw;fhf gpd;gw;wNtz;ba gupNrhjid 

eilKiw ahJ?   

               …………………………………………………………………………………………………………………                

………………………………………………………………………………………………………………… 
 

iii.    ,w;fhd Nfhitapid   ,   kw;Wk;  rhu;gpy; jUf.                         

…………………………………………………………………………………………………………………  

 

iv.    ,w;fhd Nfhitapid rkepiyePsk; (     kw;Wk; jilg;ngl;bapd; jil R1  rhu;gpy; jUf. 
 

………………………………………………………………………………………………………………… 

 

tOf;Fk; rhtp 

Kfit 

ePh; 

fhtyplg;gl;l 

fk;gpr; RUs; 
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v. NkNyjug;gl;l ,U NfhitfisAk; cgNahfpj;J xU jdp Neu;Nfhl;L tiugpid tiutjw;F Vw;wthW 

 

     
 ,id rhu;khwpahff; nfhz;L Gjpa Nfhitapid cUthf;Ff.                           

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

……….…………………………………………………..……………………………………………..…………… 

 

vi. vjpu;ghu;f;fg;gLk; mz;zsthd tiugpid fPNojug;gl;Ls;s mr;Rf;fspilNa tiuf. tiugpypUe;J 

fk;gpapd; jil ntg;gepiyf;Fzfj;ij vt;thW fhz;gPu;?  

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………….…………………………

…………………………………………………...…………………………. 

 

vii.   ,w;fhd xU nrk;ikahd ngWkhdj;ijg; ngw;Wf; nfhs;tjw;F fk;gpr; RUspDhlhf Fiwe;jstpyhd 

kpd;Ndhl;lkhdJ mDg;gg;gl Ntz;Lk; vd khztd; xUtd; Fwpg;gpl;lhd;. ,jw;fhd fhuzj;ij 

njspTgLj;Jf.  

……………………………………………………….………………..……………………………………………... 

……………………………………………….……………………………………………….………………………

………………………………………………………………………..…………………………….………………... 

 
 

(b) ,g;gupNrhjidapy; rkepiyg; Gs;spapidg; ngWtjw;F ikag;G+r;rpa fy;tNdhkhdpapw;F gjpyhf 

nraw;ghl;L tpupayhf;fp, %thap (Transistor)> xspfhYk; ,Uthap(LED) Mfpad cgNahfpf;fg;gl;Ls;s xU 

,yj;jpudpay; Rw;nwhd;W cgNahfpf;fg; gLfpd;wJ. ,q;F Neu;khw;wy;yhg; nga;g;G (+) Neu;khWg;nga;g;G(-) 

MfpadKiwNa P, Q  Gs;spfSld; ,izf;fg;gl;Ls;sJ.                                            

 

 

 

 

 

 

 

 

 

 
 

i. P apy; mOj;jk; Q apy; mOj;jj;jpidtpl mjpfkhf ,Ue;jhy; LED  xspUkh ,y;iyah?  
 

…………………………………………………………………………………………………………… 

 

ii. Q  apy; mOj;jk; Papy; mOj;jj;jpidtpl mjpfkhf ,Ue;jhy; LED xspUkh ,y;iyah?  

…………………………………………………………………………………………………………… 

 

 

0 
0 
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iii. kPw;wh;; ghykhdJ rupahf mikf;fg;gl;Ls;sJ vd;gij ,e;j ,yj;jpudpay; Rw;wpid 

cgNahfpj;J vt;thW gupNrhjpg;gPu;?   

……………………………………………………………..……………………………………………. 

……………………………………………………………………..…………………………………….. 

iv. ,r;Rw;wpid ikag;G+r;rpa fy;tNdhkhdpf;F cgNahfpj;J eLepiyg;Gs;spia jpUj;jkhf vt;thW 

ngWtPu;?  
 

…………………………………………………………………………..………………………………

……………………………………………………………………………………..…………………… 

 

v. VBE = 0.7V MfTk; RB = 430kΩ MfTkpUe;jhy; LED kpd;FkpohdJ xspUk; NghJ %thap Clhd 

mbNahl;lk;     ,idf;fhz;f. ( nraw;ghl;L tpupayhf;fpapd; epuk;gy; Nthy;w;wsT 13.6V) 
 

…………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………. 
 

…………………………………………………………………………………………………………… 
 

…………………………………………………………………………………………………………… 
 

…………………………………………………………………………………………………………… 
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gFjp B– fl;Liu 
ehd;F tpdhf;fSf;F khj;jpuk; tpilaspf;Ff. 

   (𝑔 = 10𝑁𝑘𝑔−1) 
 

05.  

(a) fpupf;nfl; tpisahl;by; ge;JtPr;R gapw;rpf;fhf 

gad;gLk; cgfuznkhd;wpd; gpujhd gFjpapd; 

Nkw;GwkpUe;jhd Njhw;wj;jpd; vspa mikg;G cU 

1 ,y; jug;gl;Ls;sJ. cgfuzkhdJ 16 cm 

MiuAila ,U ,wg;gu; ftrkplg;gl;l xNu 

khjpupahd rf;fuq;fis nfhz;lJ. ,it 

jdpj;jdp Nkhl;lu;fshy; ,af;fg;gLfpd;wd. ge;J 

tPrg;gl Ntz;ba re;ju;g;gk; xd;wpy; fpupf;nfl; 

ge;jhdJ mtw;Wf;fpilapyhd ,ilntspapDs; 

nghUj;jkhd nghwpKiw %yk; nkJthf  

tpLtpf;fg;gLfpwJ. ,U rf;fuq;fSk; Roy;tjd; fhuzkhf ,U rf;fuq;fSf;Fk; ,ilapyhd 

,ilntspapDs; ge;J tpLtpf;fg;gl;lTld; ge;jpw;F tpiria toq;fp ge;J kPJ xU Mu;KLfiy 

Vw;gLj;Jfpd;wd. ge;J ,jdhy; NghjpasT Ntfj;Jld; ntsp tPrg;gLfpwJ. JLg;ghl;lj;jpy; 

tiyg;gapw;rpapd; NghJ ge;JtPr;rhsu; xUtu; ,y;yhj re;ju;g;gj;jpy; ,t;Tgfuzk; gad;gLj;jg;gLfpwJ. 

ge;jpd; jpzpT 0.16 kg, Miu 3.6 cm (ge;J vJtpj Row;rpiaAk; epfo;j;jtpy;iy vdTk; ge;J 

rf;fuq;fistpl;L ntspNaWk; fzj;jpy; kl;Lk; rf;fuq;fspy; ge;J tOf;f tpy;iy vdTk; nfhs;f)    

i. rf;fuq;fspd; cUit tpilj;jhspy; gpujpnra;J 

Nkw;$wpa fjpapy; ge;jpid fhl;ba jpirapy; tPr 

rf;fuq;fspd; Row;rpj;jpirfisf; Fwpf;f. 

ii.  144 kmh
-1  Ntfj;jpy; ge;J tPr;nrhd;iw Nkw;nfhs;s 

Ntz;ba re;ju;g;gk; xd;wpy; rf;fuq;fs; xt;nthd;Wk; 

Row;wg;gl Ntz;ba Nfhzf;fjpiaf; fzpf;f.  

iii. ge;jpd; Gw cUit tiue;J ,U rf;fuq;fshYk; ge;jpd; kPJ jhf;Fk; tpirfisf;Fwpf;f. 

iv. rf;fuq;fSf;fpilapyhd ntspapy; ge;jpd; kPJ rf;fuq;fs; ,uz;bdhYk; 0.016s f;F tpir 

gpuNahfpf;fg;gl;lJ vdpd; rf;fuk; xd;wpdhy; ge;Jf;F toq;fg;gl;l ruhrup tpirapd; gUkid fzpf;f. 

v. rf;fuk; xd;Wf;Fk; ge;Jf;Fk; ,ilapyhd nrt;td; kWjhf;fk; 500 N vdpd; ge;jpd; Nkw;gug;Gf;Fk;> 

rf;fuj;jpYs;s ,wg;gUf;Fk; ,ilapyhd ,af;ftpay; cuha;Tf;Fzfj;ijf; fzpf;f. 
 

(b) NtNwhu; re;ju;g;gnkhd;wpy; Nkw;Fwpj;j ge;J tPr;R cgfuzj;ij gad;gLj;jp JLg;ghl;l tPud; xUtd; 

tiyg;gapw;rpia Nkw;nfhs;fpd;whd;. fpilAld; fPo;Nehf;fpa Fwpj;jNthu; rha;tpy; cgfuzkhdJ 

jpirg;gLj;jg;gl;L  ge;jhdJ fpil Ntfk; 40ms
-1

, epiyf;Fj;J Ntfk; 1ms
-1 cld; tPrg;gLfpwJ. 

Nkw;Fwpj;j cgfuzj;jpd; ge;J ntspNaWk;  gFjpahdJ jiuapypUe;J 1.75m cauj;jpYs;s jhfTk;> 

ge;jpd; ,af;fj;jpir 

ge;J 

ge;jpid 

tpLtpf;Fk; 

nghwpKiw 

,wg;gu; 

ftrkplg;gl;l

rf;fuq;fs; 

cU 1 
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tiyg;gapw;rpf;fhd JLg;ghl;l MLfsk;(Pitch) ePsk; 21 m vdTk; nfhs;f. MLfsj;jpd;  xU Kidapy; 

cgfuzkhdJ epiyg;gLj;jg;gl;Ls;sJ. vjpu;g;gf;fj;jpy; JLg;ghl;l tPud; ge;ij vjpu;nfhs;fpd;whd;. 

(tspj;jil tpisTfis Gwf;fzpf;f.) 
 

i. ge;J tPrg;gl;ljpypUe;J tspapy; gazpj;J Kjy; jlitahf jiuia Nkhj vLf;Fk; Neuk; ahJ? 

ii. ge;J tPrg;gl;l Kidf;F vjpu;KidapypUe;J vt;tsT J}uj;jpy; ge;J jiuia NkhJk;?  

iii. jiuAld; NkhJifapd; gpd; ge;jpd; fpilNtfk; 20 rjtPjj;jhYk;> epiyf;Fj;J Ntfk; Gwkhw;wg;gl;L 

20 rjtPjj;jhYk; FiwtilfpwJ vdf; nfhz;L ge;J JLg;ghl;l tPuid Nehf;fp NknyOk; fjp 

ahJ? ( 41 = 6.4) 

iv. JLg;ghl;l tPud; ge;J jiuapy; gl;L NknyOe;j rpwpJNeuj;jpy; ge;jpd; Ntfj;jpd; fpilf;$W 

g+r;rpakhFkhW JLg;ig epiyf;Fj;Jld; 37° Nfhzk; Mf;FkhW rupj;J jLj;jhLfpd;whd;. ge;J 

JLg;gpy; gl;L 0.2s ,y; ge;jpd; Ntfj;jpd; fpilf;$W g+r;rpakhfpwJ. ,r;re;ju;g;gj;jpy; JLg;ghy; 

ge;JkPJ toq;fg;gl;l ruhrup tpiriaf; fzpf;f. (cos 37° = 0.8)   
 

(c) jw;NghJ 40 ms
-1 fjpAlDk;> 20 rads

-1 Row;rpf; fjpAlDk; cgfuzj;jpypUe;J 

Row;ge;JtPr;R epfo;j;jg;gl Ntz;bAs;sJ. (cU 2) ,jw;fhf cgfuzj;jpd; 

rf;fuq;fs; ntt;NtW Row;rpf;fjpfspy; Row;wg;gLfpd;wd. Row;ge;jhdJ 

tPrg;gLk; fzj;jpy; ,U rf;fuq;fSf;Fk; ,ilNa ge;jhdJ tOf;fhJ 

,aq;FfpwJ vdf; nfhs;f. 

i. Nkw;$wpathW ge;JtPr;ir Nkw;nfhs;s rf;fuk; xt;nthd;Wk; Row;wg;gl Ntz;ba Nfhzf; fjpiaf; 

fzpf;f. 

ii. JLg;ghl;l tPuiu Nehf;fp ,g;ge;J tPrg;gbd;  JLg;ghl;l tPuUf;F ge;jpd; gazg;ghij 

,lg;gf;fkhfth tyg;gf;fkhfth tpyFtjhfj; Njhd;Wk;.  

06.  

(a)  

i. n KwpTr;Rl;bAila xsp CLGftpLk; jputpaj;jpw;Fk; tspf;Fk; ,ilNa mtjpf;Nfhzj;jpy; KwpT 

eilngWk; re;ju;g;gj;ijf; fUJf. ,r;re;ju;g;gj;jpy; fjpu;g;glj;jij tiutJld; jFe;j tpjpapypUe;J 

mtjpf;Nfhzj;jpw;Fupa NfhitiaAk; ngWf. 

ii. Fwpj;j ,U Clfq;fSf;F ,ilNa rptg;G, ePy xspf;fjpu;fSf;fhd mtjpf;Nfhzq;fis xg;gpLf. 

iii. KOTl;njwpg;gpw;fhd epge;jidfisj; jUf. 
 

(b)  d xUgf;f ePsKs;s rJuf;FWf;Fntl;ilf; 

nfhz;l xspapay; ehu; xd;W   mUNfAs;s 

,Ugupkhz tiuglj;jpy;  fhl;lg;gl;lthW xU 

miutl;lk; cUthFkhW tisf;fg;gl;Ls;sJ. cs; 

miutl;lj;jpd Miu r MFk;. ,r;re;ju;g;gj;jpy; 

ePsk; topNa mjd; mfyk; d khwhJ cs;sJ. 

glj;jpy; fhl;bathW xspf;fjpu;  P rJu tbt 

Kfj;jpy; nrq;Fj;jhf gLfpd;wJ.  
 

 

i. xspf;fjpu; P MdJ njhlUk; ghijapy; ,U KOTl;njwpg;GfSf;F kl;Lk; cs;shfp kw;iwa rJu 

tbt Kfj;jpw;F nrq;Fj;jhf ntsptUfpd;wJ. ,jw;fhd fjpu;g;glj;ij tiuf. 

ii. tpdh (b)(i) ,y; $wpathW xspf;fjpu; P gazpg;gjw;F miutl;lj;jpd; ikaj;jpypUe;J P ,d; 

gLGs;spf;F ,Uf;f Ntz;ba J}uk; ahJ? 

iii. NkNy tpdh (b)(ii) ,y; Fwpg;gpl;l P ,d; gLGs;spf;F rw;W ,lg;GwkhfTk; , rw;W tyg;GwkhfTk; 

rJu tbt Kfj;jpw;F nrq;Fj;jhf gLk; fjpu;fspd; njhlUk; ghijia tiuf. (,f;fjpu;fs; 

xt;nthd;Wk; njhlUk; ghijapy; ,U jlit khj;jpuk; KOTl;njwpg;gilfpd;wnjdf;nfhs;f.) 

cU 2 

20 rads
-1

 

r 

d 

P 

d 
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iv. rJutbt Kfj;jpy; nrq;Fj;jhf gLk; fjpnuhd;W Kjy; jlit tisKfj;jpy; gLk; NghJ 

nfhz;bUf;ff; $ba kpff;Fiwe;j gLNfhzj;jpw;F r,d rhu;gpy; xU Nfhitiag; ngWf. 

v. NkNy tpdh (b)(iv),y; $wg;gl;lthW gLk; fjpu; Kjy; jlit tisKfj;jpy; gl;L mtjp 

KOTl;njwpg;gilfpd;wJ vdpd; xspapay; ehu; gjhu;j;jj;jpd; KwpTr;Rl;bia r,d rhu;gpy; jUf.      

(fhl;lg;gl;l miutl;l xspapay; ehu; tlk; tspapy; itf;fg;gl;Ls;sJ.) 

 

(c) ,uhZtj; NjitfSf;fhf epyj;jpd; Nkyhd elkhl;lq;fis njhiytpy; ,Ue;Nj fz;lwpa xU tpNrl 

tif xspapay; ehu; cUthf;fg;gl;Ls;sJ. ,t; xspapay; ehu; jiuf;F fPohf Gijf;fg;gl;bUf;Fk; NghJ 

jiuapd; Nkyhd elkhl;lq;fs; fhuzkhf neUf;fYf;F cs;shFk; NghJ mf;Fwpj;j gFjpapy; xspapay; 

ehupd; KwpTr;Rl;b khw;wkilAk;. ,jd; fhuzkhf mtjhdpg;G epiyaj;jpy; ,Ue;J njhlu;r;rpahf 

xspapay; ehu; topNa mDg;gg;gLk; xspr;rkpf;iQapd; xU gFjp, KwpTr;Rl;b  khw;wkile;j mg;gFjpapy; 

gFjpj; njwpg;gile;J mtjhdpg;G epiyaj;ij te;jilAk;.  

i. xspapay; ehu; Clfj;jpy; rptg;G epw xspf;fhd KwpTr;Rl;b 1.5 vdpd; xspapay; ehu; Clfj;jpy; 

rptg;G epw xspapd; Ntfk; ahJ? (ntw;wplj;jpy; xspapd; Ntfk; 3x108 ms
-1 

) 

ii. NeuhfTk; fpilahfTk; cs;s xspapay; ehu; tlj;jpd; mr;R topNa mDg;gg;gl;l rptg;G epw 

xspf;fjpu;, elkhl;lk; fhuzkhf xspapay; ehupd; KwpTr;Rl;b khw;wkile;j gFjp xd;wpw;F 

nrq;Fj;jhf gLfpd;wJ. mDg;gg;gl;l fjpu;, njwp fjpu; ,ilahd Neu tpj;jpahrk; ∆𝑡 = 50 𝜇𝑠 Mapd; 

mtjhdpg;G epiyaj;jpy; ,Ue;J vt;tsT J}uj;jpy; elkhl;lk; ,Ue;Js;sJ? 

iii. rptg;G epw xspf;F gjpyhf ePy epw xsp gad;gLj;jg;gLk; vdpd; NkNy tpdh (c)(ii) ,y; cs;s Neu 

tpj;jpahrk; ∆𝑡 ,d; ngWkhdk; mjpfkhfth my;yJ Fiwthfth ,Uf;Fk;? 

07.  

(a) rPuhd FWf;Fntl;Lila kapu;j;Jisf; Foha; xd;wpd; Kid xd;W ePu; cs;s ghj;jpuk; xd;wpy 

;epiyf;Fj;jhf mkpo;j;jg;gLfpwJ. kapu;j;Jisf; Fohapd; tpl;lk; d MFk;. ePupd; mlu;j;jp 𝜌W> ePupd; 

Nkw;gug;gpOtpir T> <u;itapyhd Mu;KLfy; g vdTk; nfhz;L ePu; epuypd; cauk; ℎ0 f;fhd Nfhitia 

𝜌W> T> d> g rhu;ghf

 gd

T
h

w

4
0 

 vdj; jug;glyhk; vdf; fhl;Lf. (kapu;j;Jisf; Foha; jputpaj;jpw;Fk; 

ePUf;Fkhd njhLiff; Nfhzk; G+r;rpak; vdf; nfhs;f) 

   

 

 

(b) kz;zpd; mbapy; Fwpj;jkl;lj;Jf;Ff; fPNo 

jiuf;fPo; ePu; fhzg;gLk;. ,J jiu ePu;kl;lk; 

vdg;gLk;. kz;tiffs; xt;nthd;Wk; kz; 

Jzpf;iffshy; Mdit. ,t; 

kz;Jzpf;iffSf;F ,ilNa ,ilntspfs; 

fhzg;gLk;. ,t; ,ilntspfs; ,ize;J 

kapu;j;Jisf; Foha;fs; Nghd;w fl;likg;Gf;fis 

kz;zpy; cUthf;Fk;. cU 1 mt;thwhf 

kz;tif xd;wpy; cUthFk; kapu;j;Jisf; 

Fohiaf; fhl;LfpwJ. kz;zpy; kapu;j;Jisf; 

Foha;fspy; cs;s ePu; kapu;j;Jis ePu; vdg;gLk;. 

kapu;j;Jis ePu; cs;s cauk; kapu;j;Jis ePu; 

epuy; cauk; vdg;gLk;. kz;zPupd; ruhrup 

Nkw;gug;gpOit 7×10-2 Nm
-1

. 
 

i. vy;yh kz;tiffSf;Fk;> ePUf;Fkhd njhLiff;Nfhzk; khwpypahfTk; mjd; ngWkjp α vdTk; 

nfhz;L kz;zpy; kapu;j;Jis ePu;epuy;  cauk; h ,w;fhdNfhitia 𝜌w> T> d> g, α rhu;gpy; 

vOJf.

 

  

jiu ePu; kl;lk; 

kapu;j;JisePu; 

h 

cU 1 
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ii. Fwpj;j kz; tif xd;wpd; kapu;j;Jisapd; tpl;lk; 0.004 mm. mt; kz;tifapd; kapu;j;Jis ePu; 

epuy; cauj;ijf;fzpf;f. (cos𝛼 = 0.8) 
 

iii. ntt;NtW kz;tiffspd; kapu;j;Jisfspd; gUkdhdJ (d) mtw;wpd; kz; Jzpf;if xd;wpd; 

gUkdpy; jq;fpAs;sJ. ,J 𝑑 = 𝑒𝐷0 vDk; Nfhitahy; jug;glyhk;. ,q;F 𝑒 Xu; khwpypahtJld; 

𝐷0 MdJ kz; Jzpf;ifnahd;wpd; ruhrupg;gUkd; (tpl;lk;) MFk;. 𝑒 = 0.2 vdpd; NkNy tpdh 

(b)(ii) ,y; $wg;gl;l kz;tifapd; Jzpf;ifnahd;wpd; ruhrupg; gUkd; ahJ? 

iv. vy;yh kz; tiffSf;Fk; ePUf;Fkhd njhLiff;Nfhzk; mz;zsthfr; rknddpd; ntt;NtW 

kz;tiffSf;F kapu;j;Jis ePu; epuy; cauk; h=
k

eD0
   vdj; jug;glyhk; vdf; fhl;Lf. ,q;F 𝑘 Xu; 

khwpyp. ,jpypUe;J 𝑘 ,d; ngWkjpiaj; Jzpf.  

v. kzy; kz;zpd; Jzpf;ifnahd;wpd; gUkd; 0.04 mm> fspkz;zpd; Jzpf;ifnahd;wpd; gUkd; 

0.008 mm. gapu;r;nra;if eltbf;iffSf;fhf kpfTk; cfe;j kz; vJ vd;gij epahag;gLj;Jf. 

(c) cyu;e;j epiyapYs;s kzy; kz;zhdJ NkypUe;J 

J}tg;gl;L Ftpayhf;fg;gLk;NghJ mJ Rakhf tOf;fpr; 

nrd;W fpilj; jiuAld; mikf;Fk; mjpAaH cWjpahd 

rha;T Xa;Tf; Nfhzk; vdf; Fwpg;gplg;gLk;. vdpDk; kzy; 

Jzpf;iffis rpwpjstpy; <ukhf;Fk; NghJ kaph;j;Jis 

ntspfspYs; ePupd; Nkw;gug;gpOitapdhy; kzy; 

Jzpf;iffisg; gpbj;Jitj;jpUg;gjd; fhuzkhf 

Xa;Tf;Nfhzj;ij tpaf;fj;jf;f tpjj;jpy; 

mjpfupf;fr;nra;fpd;wJ.  vdpDk; kzy; Jzpf;iffis 

ePupdhy; NkYk; <ukhf;Fk; NghJ kaph;j;Jis ntspfs; 

ePupdhy; KOikahf epuk;gyilfpd;wd. mj;Jld; kzy;  

Jzpf;iffSf;fpilapyhd cuha;Tj; njhLif mw;Wg; Nghtjhy; Xa;Tf; Nfhzk; rLjpahff; 

FiwtiltJld; kzy; Jzpf;iffs; ghapf;Fupa ,ay;Gfisf; fhl;Lfpd;wd. Mdhy; fspkz; 

Jzpf;iffs; ePupy; fiuaf;$ba rhe;Jj; jd;ikahd fdpg;nghUl;fis nfhz;Ls;sd. fspkz;zpYs;s 

rhe;Jg; nghUl;fs; ePupy; fiuAk;NghJ fspkz; Jzpf;iffis tOf;fpnry;y mDkjpg;gJld; cyh; 

epiyapy; fspkz;Jzpf;iffis cWjpahfg; gpbj;J itg;gjw;Fj; Jiz Gupfpd;wd. fspkz;zpd; ePiu 

topatpLk; ,ay;ghdJ kziyf; fhl;bYk; kpfTk; cWjpahdJ. kpifahd ePiu fspkz;Zf;F 

Nrh;f;Fk; NghJ fspkz;zpd; fdtstpy; fUjj;jf;fsT mjpfupg;G Vw;gLtJld; ghapf;Fupa 

,ay;GfisAk; fhl;Ltjhy; fspkz;zpd; cWjpahdJ kziyf; fhl;bYk; tpiuthff; 

Fiwtilfpd;wJ. ,j; jd;ikfspd; tpisthfNt ehk; <uypg;ghd fspkz;zpy; elf;Fk; NghJ fhy;fs; 

Gijtijf;fhl;bYk; XusT <ukhd kzypy; elf;Fk;NghJ fhy;fs; GijtJ Fiwthf cs;sJ. Mdhy; 

kpifahd ePu; cs;s kzy;kz;zpy; elf;Fk; NghJ fhy;fs; ,yFtpy; Gijfpd;wd.  

i. kzypYs;s <uypg;igr; rpwpjstpdhy; mjpfupf;Fk; NghJ kzypd; Xa;Tf; Nfhzk; mjpfhpg;gjw;fhd 

fhuzj;ijj; jUf? 

ii. kzy; kz;Ftpaypd; cauk; 30 cm> Ftpaypd; tpl;lk; 60 3 cm  vdpd; cyu; kzy; kz;Zf;fhd 

Xa;Tf; Nfhzj;jpd; gUkidf; fzpf;f. 

iii. <uypg;ghd kziy gad;gLj;jp fhiyapy; flw;fiuapy; gps;is xd;W <u kzy; kz; Ftpaiy 

cUthf;FfpwJ. cyu;tjd; fhuzkhf kzy; kz;Ftpaypd; cauk;, mbg;gug;gpw;F ahJ epfOk; vdf; 

Fwpg;gpLf. (<uypg;ghd kzypd; Xa;Tf; Nfhzk; cyu; kzypd; Xa;Tf; Nfhzj;jpd; ,Uklq;fhFk;.) 

iv. kjpa Neuj;jpy; #upa ntg;gk; fhuzkhf kzy; kz;Ftpay; Kw;whf cyu;fpwJ. kzy; Ftpaypy; 

fhzg;gl;l kz;zpd; mstpy; khw;wk; Vw;gltpy;iy vdf; nfhs;f. cyu;e;jgpd; kzy; Ftpaypd; 

Xa;Tf;Nfhzk; Nfhzk; NkNy ePH fzpj;j cyh; kzypd; Xa;Tf; Nfhzj;Jf;Fr; rkdhf 

tUfpd;wjhapd; gps;is cUthf;fpa <u kz;Ftpaypd; cauk; 9 cm vdpd; cyu;e;j gpd; mk; 

kz;Ftpaypd; cauj;ijf; fzpf;f. ($k;gpd; fdtsT = 1
3 πr2h) 

θ 

cU 2 

Xa;Tf; Nfhzk; 
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v. jFe;j <uypg;igf; nfhz;l fspkz;izg; gad;gLj;jp mikf;fg;gl;l fl;likg;Gf;fs; cyh;epiyapYk; 

cUtopahJ ,Ug;gjw;fhd fhuzj;ij; jUf. 

vi. jpz;kf; fopTfis gupfupg;gjw;F epiyankhd;iw mikf;f A, B vDk; ,U gpuNjrq;fs; milahsk; 

fhzg;gLfpd;wd. A ,Ys;s kz;zhdJ ngUkstpy; fspiaAk;> B ,Ys;s kz;zhdJ fspia 

tplg; gUkd; $ba Jzpf;iffisf; nfhz;l fputiyAk; nfhz;lJ. NkNy $wg;gl;l vg;gpuNjrj;jpy; 

gupfupg;G epiyaj;ij mikj;jy; ePiu khrilit Fiwf;f cjTk;? fhuzk; jUf. 

 

 

08.  

(a) ,U jpzpTfSf;fpilapyhd <u;g;Gf; ftu;r;rp tpiria tiuaWf;Fk; epA+l;ldpd; Neu;khWtu;f;ftpjpia 

rkd;ghLtbtpy; vOjp mjpYs;s fzpaq;fis ,dq;fhz;f. 

(b) M jpzpTk; R MiuAk; cila jpzpnthd;wpd; ikaj;jpypUe;J x J}uj;jpYs;s ( x > R) Gs;spapy; 

<u;g;Gg;Gyr;nrwpT g f;fhd Nfhitia vOJf. (mfpy <u;g;G xUik G) 

 

(c) re;jpudpd; Nkw;gug;ig MuhAk; Nehf;fj;jpw;fhf nra;kjp xd;W GtpapypUe;J mDg;gg;gLfpwJ. ,J ePz;l 

J}uk; gazpj;J re;jpuid mz;kpj;J re;jpuid R+oTs;s Fwpj;j tl;l xOf;fpy; khwhf;fjp Vor ,y; 

Rw;WfpwJ. ,t; tl;lxOf;fhdJ re;jpudpd; Nkw;gug;gpypUe;J  h=170 km cauj;jpy; fhzg;gLfpd;wJ. 

Fwpj;j nra;kjpapd; jpzpT 1×103 kg MFk;. mj;Jld; re;jpudpd; Miu RM = 1.7 × 103 km. re;jpudpd; 

Nkw;gug;gpy; <u;g;Gg;Gyr; nrwpT g
M

 = 1.7 Nkg
-1. 

 

i. Fwpj;j tpz;ntsp nra;kjp tl;l xOf;fpy; tyk; tUk; fjp Vor f;fhd xU Nfhitia g
M

, RM, h 

vd;gd rhu;gpy; ngWf. ,jpypUe;J Vor ,d; ngWkjpia fzpf;f.  

95.0
87.1

7.1
  

 

ii. re;jpudpd; Nkw;gug;gpypUe;J  h = 170 km cauj;jpy; 

fhzg;gLk; nra;kjp re;jpudpd; <Hg;Gg;Gyj;ij tpl;L 

jg;gpr;nry;yj; Njitahd ,opTf;fjp Vesc I fhz;f.  

 
 

iii. nra;kjp Gs;sp P I milAk; NghJ mjd; fjp Vor f;F 

rkdhfTs;sNghJ xOf;F B ,d; topNaAk; Vesc 

f;FrkdhftpUg;gpd; xOf;F D ,d; topNaAk; 

,aq;fj;jf;fJ. A,C,E xOf;FfSf;Fupa fjpfSf;Fupa 

tPr;Rf;fisj;jUf. 

 
 

(d) Fwpj;j tl;l xOf;fpy; Rw;wpf; nfhz;Ls;s Fwpj;j nra;kjp cU tpy; fhl;lg;gl;l ePs;tl;lg;ghijapd; 

gFjpapy; gazpj;J re;jpudpd; Nkw;gug;gpw;F kpf mz;ikapYs;s Gs;sp Q I mz;kpf;Fk; NghJ tl;l 

xOf;nfhd;Wf;F khw;wg;gl;L Nkw;gug;Gf;F mz;ikapYs;s tl;lxOf;nfhd;wpy; ,aq;f 

mDkjpf;fg;gLfpd;wJ. ePs;tl;lg;ghijapd; njhlf;fj;jpy;(papy;) nra;kjpapd; fjp v vdpy;> 

(fzpj;jy;fspw;F (c) apYs;s juTfisg;gad;gLj;Jf) 

i. ePs;tl;lg;ghijapd; Kbtpy; nra;kjpapd; fjpia  v ,d; rhHgpy; fhz;f. (Gs;sp Q ,y; re;jpud; 

Nkw;gug;gpypUe;jhd nra;kjpapd; cauj;ij Gwf;fzpf;f.) 

 

 

P A B 

 
C 

D 

E 

A 

re;jpud; 
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ii. NkNy Fwpg;gpl;lGs;spfs; P,Q ,y; nghwpKiw rf;jp 

fhf;fg;gLkhapd; mjw;Fupa fhuzj;ij Fwpg;gpl;L 

,t;tpjpapid gpuNahfpg;gjhy; ePs;tl;lg;ghijapd; 

Muk;gg;Gs;spapy; nra;kjpapd; fjp v MdJ  

1.58 kms
-1 vdf; fhl;Lf. ,jpypUe;J Gs;sp Q ,y; 

nra;kjpapd; fjpia kms
-1 fhz;f.  

iii. nra;kjp Nkw;gug;Gf;F mz;ikahd tl;lg;ghijapy; 

,aq;fj;Njitahd fjpiaj;Jzpf. 

iv. P ,y; ;nra;kjpia ePs;tl;lg; ghijf;F khw;wj;Njitahd fzj;jhf;if fzpf;f. 

v. Q  ,y; nra;kjpia tl;lg; ghijf;F khw;wj; Njitahd fzj;jhf;if fzpf;f. 

vi. ePs;tl;lg;ghijapd; P, Q Gs;spfspy; nra;kjpapd; myF jpzpTf;fhd ,af;frf;jp, mOj;jrf;jp, 

nkhj;jnghwpKiwrf;jp vd;gtw;iw xg;gpLf. ( ePs; tl;lg;ghij ,af;fj;ij fUJf ) 

vii. NkNy Q ,y; ;ePs;tl;lg;ghijapd; Kbtpy; ePH fzpj;j fjpapy; nra;kjpia jiuapwf;fy; rhj;jpakh? 

ckJ tpilf;F fhuzk; jUf. 

09. gFjp (A) apw;F my;yJ gFjp (B) apw;F khj;jpuk; tpil vOJf. 

(A) jug;gl;Ls;s ge;jpia mbg;gilahff; nfhz;L fPNo tpdtg;gl;Ls;s tpdhf;fSf;F tpil vOJf.  

tlkw;w kpd;Ndw;wy; (Wireless charging) my;yJ J}z;ly; kpd;Ndw;wy; (Induction charging) 

vd;gJ fk;gpapy;yh Kiwapy; kpd;rhjdq;fis kpd;Ndw;Wk; KiwahFk;. rpwpa rhjdq;fis kpd;Ndw;w 

,k;Kiw jw;NghJ gpugykile;J tUfpwJ. ,k;Kiwia gad;gLj;jp jpwd; Ngrpfs; (Smart phones)> 

jpwd; fbfhuq;fs; (Smart watch) kw;Wk; fzpg;gyif (Tablet) kpd;Ndw;wg;gLfpd;wd. ,tw;Wf;F 

Nkyjpfkhf thfdq;fs; kw;Wk; kUj;Jtrhjdq;fspYk; J}z;ly; kpd;Ndw;wy; gad;gLj;jg;gLfpd;wJ. 

J}z;ly; kpd;Ndw;wYf;fhd njhopDl;g juepiyia Fwpf;f Qi KiwahdJ gad;gLfpwJ. ,k; 

Kiwapd; fPo; mg;gps;> rk;Rq;> mr]; cl;gl;l gy gpugy njhopDl;g epWtdq;fs; xd;wpize;J 

tlkw;w kpd;Ndw;wy; Kiwia NkYk; Nkk;gLj;Jfpd;wd.  

tlkw;w kpd;Ndw;wy; KiwahdJ kpd;fhe;jj; J}z;liy mbg;gilahff; 

nfhz;lJ. ,jdhy; ,J J}z;ly; kpd;Ndw;wy; vd miof;fg;gLfpwJ. ,k; Kiwapy; 

kpd;Ndw;wy; jpz;L xd;iwg; gad;gLj;jp kpd;rhjdkhdJ kpd;Ndw;wg;gLfpwJ. 

kpd;Ndw;wy; jpz;lhdJ xU Kjd;ik RUis nfhz;lJ. ,J gupkhw;w RUs; 

vdTk; miof;fg;gLk;. gupkhw;w RUs; topahf xU khWgLk; kpd;Ndhl;lk; 

mDg;gg;gLfpwJ. ,J mt; RUis Rw;wp khWgLk;  

fhe;jg;Gyj;ij cUthf;FfpwJ. guNlapd; J}z;ly; tpjpf;fika kpd;rhjdj;jpYs;s Jizr;RUspy; 

kpd;dpaf;f tpiria J}z;LfpwJ. kpd;rhjdj;jpYs;s RUs; ngWk; RUs; vd miof;fg;gLk;. mNef 

kpd;rhjdq;fs; NeNuhl;lj;jpNyNa nraw;glf; $bait. mj;Jld; mtw;wpd; kpd;fyj;jpid kpd;Ndw;w 

NeNuhl;lNk mtrpakhFk;. vdNt ngWk; RUspy; ngwg;gLk; MlNyhl;lkhdJ gpd; NeNuhl;lkhf khw;wg;gl;L 

kpd; rhjdj;jpd; kpd;fyj;ij kpd;Ndw;w nra;a gad;gLfpwJ. kpd;Ndw;wy; nrad;Kiwapd; NghJ kpd;Ndw;wy; 

jpz;L> kpd;rhjdk; Mfpait mz;ikahf Ngzg;gl Ntz;Lk;. 

kpd;rhjdq;fis kpd;Ndw;Wtjw;F Nkyjpfkhf kpd;rhuk; 

%yk; ,aq;Fk; thfdq;fis kpd;Ndw;wy; tlkw;w 

kpd;Ndw;wy; njhopEl;gj;jpd; kw;Nwhu; Kf;fpakhd 

gad;ghlhFk;. ,jw;fhd kpd;Ndw;wy; jpz;Lfs; 

tPjpfSf;fUfpYk;> jupg;gplq;fspYk; mikf;fg;gLfpd;wd. 

,t; thfdq;fspd; mbapy; ngWk; RUshdJ 

nghUj;jg;gl;L gw;wupAld; ,izf;fg;gLfpwJ. 

thfdq;fs; jupg;gplq;fspy; epWj;jg;gl;Ls;s Neuq;fspy; thfdq;fspd; kpd;fyq;fs; kpd;Ndw;wg;gLfpd;wd. 

gpd; gazpf;Fk; NghJ mt; gw;wupfspy; Nrkpf;fg;gl;Ls;s rf;jpia gad;gLj;jp Nkhl;lu;fs; 

,af;fg;gLfpd;wd. kpd;fyj;jpYs;s rf;jpahdJ FiwtilAk; NghJ tPjpfSf;fUfpy; cs;s cldb 

cU  

P Q 

Muk;g tl;lg;ghij 

,Wjp  

tl;lg;ghij 

ePs;tl;lg;ghij 

re;jpud; 

gupkhw;w RUs; ngWk; RUs; 

 

kpd;Ndw;w fl;Lg;gLj;jp 
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kpd;Ndw;wy; jupg;Gf;fspy; cs;s kpd;Ndw;wy; jpz;Lfisg; gad;gLj;jp kpd;Ndw;wiy Nkw;nfhz;L 

njhlu;e;J gazj;ij Nkw;nfhs;s KbfpwJ. 

thfdq;fis kpd;Ndw;Wtjw;fhd kpd;Ndw;wy; jpz;Lfs; xg;gPl;lstpy; cau; kpd;Ndhl;lj;ij Efu;tjhy; 

kpd;Ndw;wy; jupg;Gf;fis epWTk; NghJ toikahd toq;fy; fk;gpfis cgNahfpj;jy; nghUj;jkd;W. 

,jw;fhf jupg;G epiyaq;fSf;F kpd; toq;fYf;fhf jbj;j tlq;fs; gad;gLj;jg;gLtJld; jdpj;j 

epiykhw;wpj; njhFjpfSk; mtrpakhFk;. 

(a) tlkw;w kpd;Ndw;wy; njhopEl;gj;jpd; ,U Kf;fpa gad;ghLfisf; Fwpg;gpLf. 

(b) J}z;ly; kpd;Ndw;wy; Kiwapy; gad;gLk; ,U gpujhd $WfSk; vit? 

(c) tlkw;w kpd;Ndw;wy; njhopDl;gkhdJ kpd;rhjdq;fis vt;thW kpd;Ndw;WfpwJ vd RUf;fkhf 

tpsf;Ff.  

(d) kpd;%yk; njhopw;gLk; thfdq;fspy; mbg;gFjpfspy; ngWk; RUSf;F mz;kpj;jjhf cNyhfg; 

gFjpfis gad;gLj;jy; rpwe;jjy;y. ,jw;fhd fhuzj;ij Fwpg;gpLf.  

(e) jpwd;Ngrp xd;iw kpd;Ndw;w gad;gLfpd;w kpd;Ndw;wy; jpz;L xd;wpd; gupkhw;Wk; RUshdJ xd;whdJ 

60 RUs;fisf; nfhz;lJ. ,J rhjhuz tPl;L kpd;Rw;Wld; (240 V MlNyhl;l toq;fy;) 

njhLf;fg;gl;Ls;sJ. RUs;fspd; vz;zpf;if 2 MfTs;s ngWk; RUs; xd;wpy; J}z;lg;gLk; 

kpd;dpaf;ftpirapd; cr;rg;gUkidAk; Fwpg;gpLf.  

 

 

 

 

 

(f) (e) ,y; Fwpg;gpl;l jpwd;Ngrpf;F gad;gLk; ypj;jpak; mad; gw;wup MdJ 3.7 V NeNuhl;l 

kpd;dpaf;ftpiriaAk;> 0.15 Ω mfj;jiliaAk; cilaJ. NkNy tpdhtpy; Fwpg;gpl;l ngWk; RUspy; 

J}z;lg;gl;l kpd;dpaf;f tpirahdJ xOq;fhf;Fk; njhFjpnahd;wpd; cjtpAld; 4 V khwh mOj;j 

tpj;jpahrkhf khw;wg;gl;L P,Q Kbtplq;fspilNa toq;fg;gLfpwJ. ,jw;fhd Rw;iw cU fhl;LfpwJ. 

Rw;wpy; R vd;gJ gw;wupAld; njhluhf ,izf;fg;gl;l khwhj;jil xd;whFk;.  Fwpj;j jpwd;Ngrpapd; 

gw;wupia ghjpf;fhJ kpd;Ndw;wypd; NghJ ghar; nra;af;$ba cau;e;jgl;r Xl;lk; 200 mA MFk;. 

i. rupahd kpd;Ndw;wYf;fhf P ,Q ,d; KidTj;jd;ikfis ,dq;fhz;f. (Neu; / kiw)  

ii. jpwd;Ngrpfspd; gw;wupapid ghjpf;fhJ kpd;Ndw;wiy Nkw;nfhs;s R nfhz;bUf;f Ntz;ba jilapd; 

,opTg; ngWkjpia fzpf;f.  

iii. tpdh (i) ,y; ePu; fzpj;j ngWkjp cila R ,idg; gad;gLj;jp kpd;Ndw;Wifapy; gw;wupapd; 

mfj;jilapYk; R ,Yk; tpuakhFk; tYitf; fzpf;f? 

iv. ,k; kpd;Ndw;wYf;fhd jpwdhdJ 
gw;wupia kpd;Ndw;Wtjw;fhf gad;gLj;jg;gl;l tY

P, Q Kbtplq;fspilNa toq;fg;gl;l nkhj;jtY
 × 100% vDk; 

Nfhitahy; jug;gLfpwJ. NkNy Fwpg;gpl;l kpd;Ndw;Wk; re;ju;g;gj;jpw;fhd jpwidf; fzpf;f. 

v. ,d;Ndhu; fk;gdpahdJ kpd;NdWtjw;F Neuk; Fiwthfj; Njitg;gLfpd;w> NkNy Fwpg;gpl;l mNj 

kpd;dpaf;ftpir> mfj;jil nfhz;l ru;trkdhd ypj;jpak; mad; gw;wupia nfhz;l jpwd;Ngrp 

xd;iw cUthf;fpAs;sJ. ,jw;fhf kpd;fyj;Jld; njhluhf ,izf;fg;gl Ntz;ba jilapd; 

,opTg; ngWkjp NkNy (ii) ,y; fzpj;j ngWkjpia tpl mjpfkhfth my;yJ Fiwthfth ,Uf;f 

Ntz;Lk;? fhuzk; jUf. (,t;tpdhtpYk; P,Q Kbtplq;fspilNa toq;fg;gLk; mOj;j tpj;jpahrk; 4 

V MfNt cs;sJ vdf; nfhs;f) 

vi. NkNy (v) ,y; Fwpg;gpl;l gw;wupapd; MAl;fhyk; Kd;G Fwpg;gpl;l gw;wupapd; Mal;fhyj;ij tpl 

mjpfkhf ,Uf;Fkh? ckJ tpilf;fhd fhuzj;ijj; jUf. 

(g) kpd; %ykhf nraw;gLk; thfdnkhd;W 200 km J}uj;jpYs;s efunkhd;Wf;F gazpf;f Ntz;bAs;sJ. 

mjd; gw;wupapd; kpd;Nrkpg;gsT MdJ 80 Ah MFk;. gw;wupapy; jw;NghJ 12.5 rjtPj kpd;Nrkpg;Ng 

3.7 V 

    ngWk; RUs; 

; 

P 

Q 

    XOq;fhf;Fk; njhFjp; 

; 

r = 0.15Ώ 

R 
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vQ;rpAs;sJ. Fwpj;j thfdk; 30 km h
-1 fjpapy; nry;tjw;F gw;wupapypUe;J 2 A khwh kpd;Ndhl;lk; 

vLf;fg;gLfpwJ. thfdk; nry;Yk; fjpf;F Neu;tpfpjrkkhf gw;wupapypUe;J kpd;Ndhl;;lk; vLf;fg;gLfpwJ 

vdf; nfhs;f. 

i. thfdk; Fwpj;j J}uj;ij kpd; kPs;epug;gypd;wp nrd;wila KbahJ vdf; fhl;Lf. 

ii. kpd;fyj;jpd; kpd;Nrkpg;G Kbtile;J thfdk; epWj;jg;gl;lJ. vQ;rpa J}uj;ij kpd;kPs;epug;gypd; gpd; 

xU kzpj;jpahyj;jpy; nrd;wila mtu; jPu;khdpj;jhy; 13.33 A tPjj;jpy; kpd;Ndw;wk; nra;af;$ba 

cldb kpd;Ndw;wy; jupg;G xd;wpy; Mff;Fiwe;jJ vt;tsT Neuk; kpd;Ndw;w Ntz;Lk;?  

 (B) 

(a) fhl;lg;gl;l cUtpy; cs;s jpuhd;rp];lupd; 

Xl;leak; 100 MtJld;> mjd; mbfhypr; 

re;jpia Kd;Kff;NfhlYwr; nra;aj; Njitahd 

Nthy;w;wsT 0.7 V MFk;. NkYk; jpuhd;rp];lupd; 

epuk;gy; epiyapy; mjd; Nrfupg;ghd;> fhyp 

,ilNahd mOj;jNtWghL 0.1 V ck; MFk;.  

i. jpuhd;rp];lu; epuk;gy; epiyapy; ,Uf;Fk; NghJ IC iaf; fzpf;f. 

ii. jpuhd;rp];lu; epuk;gy; epiyapy; njhopw;gLtjw;F IB f;F ,Uf;fNtz;ba Fiwe;jgl;rg; ngWkhdk; 

ahJ? 

iii. jpuhd;rp];lu; epuk;gy; epiyapy; njhopw;gLtjw;F V1 f;F ,Uf;fNtz;ba Fiwe;jgl;rg; ngWkhdk; 

ahJ? 

iv. V1 ,w;F 0V> 5V Mfpa Nthy;w;wsTfs; kl;Lk; toq;fg;gLkhapd; Nkw;fhl;ba Rw;W vj; jUf;ff; 

fjtk; Nghyj; njhopw;gLk;?  

(b) kdpjdpd; ngUk;ghyhd fz;Lgpbg;Gf;fs; ,aw;ifia mtjhdpj;J mjdbg;gilapy; 

Nkw;nfhs;sg;gl;litahFk;. me;j tifapy; ,d;iwa fhyfl;lj;jpy; kpfTk; gpugykhd fzpdpfSf;Fr; 

nraw;if Ez;zwpit (Artificial Intelligence) cUthf;Ftjd; Kjw;gbahf fUjg;gLk; nraw;if euk;gpay; 

tiyaikg;G (Artificial Neural Networks - ANN) njhopEl;gk; kdpj %isapYs;s epA+Nuhd;fis 

mbg;gilahff; nfhz;L cUthf;fg;gl;ljhFk;. nghJthf ,J fzpdpr; nra;epuy;fs; %yk; 

nraw;gLj;jg;gLk; vdpDk; rpyrkaq;fspy; ,yj;jpudpay; Rw;Wf;fshfTk; nraw;gLj;jg;gLk;.  

mt;thW cUthf;fg;gl;l euk;gpay; tiyaikg;G xd;wpd; mbg;gil myfhd ,yj;jpudpay; Rw;wpid 

glk; fhl;LfpwJ.  

 

 

 

 

 

 

 

NkYs;s glj;jpy; cs;s ngl;bapDs; cs;s ,yj;jpudpay; Rw;W mwpag;glhjjhFk;. Mdhy; V1> A, B 

Kbtplq;fspd; mOj;jk; VA, VB ,ilNaahd njhlu;G gpd;tUkhW 

V1 = 5 θ0  + θ1VA+  θ2VB 

,q;F θ0, θ1, θ2 ,d; ngWkjpfspd; Njitf;Nfw;g khw;wg;glj;jf;fd MFk;. NkYk; A, B ,w;F vg;nghOJk; 

0V my;yJ 5V khj;jpuNk toq;fg;gLk;. ,tw;wpd; fhuzkhf θ0, θ1, θ2 I khw;Wk; NghJ A, B ,ilNa 

ntt;NtW jUf;ff;fjtq;fshf Vout(F) ,y; ngwg;gLtJ rpwg;gpay;ghFk;.  

 

 

 

 

+5V 
1 kΩ 

82 kΩ 

IB 

V1 

Vout//F 

VA 

VB B 

A 

cU-1 

+5V 

1 kΩ 

82 kΩ 

IB 

V1 

Vout 

Ic 
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i. Fwpg;gpl;l re;ju;g;gj;jpy; θ0 = 2,  θ1 = -1, θ2 = -1 ngWkjpfisg; 

ngWfpd;wd. Fwpj;j ,r; re;ju;g;gj;jpw;fhd mUfpYs;s 

ml;ltizia tpilj;jhspw; gpujpnra;J epug;Gf.  

 

 
 

ii. tpdh (b)i ,y; G+h;j;jp nra;ag;gl;l ml;ltizf;Nfw;g A, B, F ,w;Fupa cz;ik ml;ltizia je;J> 

NkYs;s re;ju;g;gj;jpy; A, B, F ,ilNaahd ju;f;f njhlu;igAk; jUtJld; Fwpj;j re;jh;g;gj;jpy; Rw;W 

vj;jh;f;ffjtkhf njhopw;gLfpd;wJ vd;gijAk; jUf? 
 

euk;gpay; tiyaikg;ig  tiutjw;F ,yFthf Xu; tupg;glKiw gad;gLj;jg;gLfpwJ. ,k;Kiwapy; 

cU 1 ,Ys;s Rw;whdJ gpd;tUkhW tiuag;glyhk;.      

 

 

 

 

 

 

iii. cU 3 ,y; fhl;lg;gl;Ls;s re;ju;g;gj;jpw;F A, B, F ,ilNaahd cz;ik ml;ltiziaj; jUf. 

 

 

 

 

 

 

iv. NkNy tpdh B(iii) ,Ys;s Rw;why; tiff;Fwpf;fg;gLk; jUf;ff;fjtk; ahJ?  

v. fPo;f;fhl;ba cU-4 OR (F = A + B) fjtj;ijf; Fwpf;Fkhapd; m ,w;Fg; nghUj;jkhd ngWkjpiag; 

gpd;tUtdtw;Ws; ,Ue;J njupTnra;f. -1, -0.5, 0, 1, 2 

 

 

 

 

 

vi. cU-5 ,y; fhl;ba euk;gpay; tiyaikg;Gf;F 

A, B, C, D, E, F ,w;Fupa cz;ik 

ml;ltiziaj; jUf. ,jpypUe;J ,r; Rw;wpy; 

A, B, F ,ilNaahd ju;f;fj; njhlu;igj; 

jUtJld; ,jw;F xg;ghd jUf;ff;fjtj;ijAk; 

jUf? (,q;F C,D vdf;Fwpf;fg;gl;Ls;sJ cU-

2 ,y; F ,w;nfhg;ghdJ) 

 

 

10. gFjp (A) apw;F my;yJ gFjp (B) apw;F khj;jpuk; tpil vOJf. 

(A) JUtg;gFjpnahd;iw mz;kpj;j ehnlhd;wpy; Fspu;g;gUt fhyj;jpd; NghJ ciwe;J nfhz;Ls;s Vup xd;iw 

cU  fhz;gpf;fpwJ. ,t; VupahdJ 50 m Miu cila rPuhd tl;lf; FWf;Fntl;Lg;gug;Gilajhff; 

fUjg;glyhk;. ,J Muk;gj;jpy; 10 m vDk; cauj;jpw;F jput ePiuAk;> mjd; Nkw;gug;gpy; 1.25 m vDk; 

jbg;gpw;F gdpf;fl;bg;giliaAk; nfhz;Ls;sJ. ePUk; gdpf;fl;bAk; njhLifAWk; Nkw;gug;gpd; ntg;gepiy 

VA VB V1 V0ut 

0V 0V   

0V 5V   

5V 0V   

5V 5V   

cU-2 

+5 

A 

B 

F 
θ 1 

θ 2 

θ 0 

cU-3 

+5 

A 

B 

F 
2 

2 

-1 

cU-4 

+5 

A 

B 

F 
-1 

m 

1 

cU-5 

+5 

A 

B 

F 

D 

C 

-1 

-1 

-1 

+5 

1 

-1 

2 

2 

m 

2 
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ePu; 

gdpf;fl;bg;gil  

vg;NghJk; 0℃ Mf ,Ug;gjhfTk; gdpf;fl;bg;gilapd; Nkw;Gw Nkw;gug;gpd; ntg;gepiy −5℃ Mf 

,Ug;gjhfTk; nfhs;f. (gdpf;fl;bapd; ntg;gf;flj;jhW 2.0 Wm
-1

K
-1. ePupd; cUfypd; jd;kiwntg;gk; 

 3 × 10
5
 Jkg

-1
)(𝜋 =3).  

 

 

 

 

 

 

(a) gdpf;fl;bg;gilapD}lhd ntg;gg;gha;r;ry; fhuzkhf Neuj;Jld; gdpf;fl;bg;gilapd; jbg;G mjpfupj;Jr; 

nry;fpd;wJ. ,e; epiyikapy; Vupapd; mbapYs;s ePupypUe;J gdpf;fl;bg;gilapd; fPo; Nkw;gug;Gf;F 

gupkhw;wg;gLk; ntg;gj;ijg; Gwf;fzpf;fyhk; vdf; nfhs;f.  

i. ,e;epiyikapy; gdpf;fl;bg;gilapD}lhd ntg;gg;gha;r;ry; tPjj;ijj; Jzpf? mt; ntg;gg;gha;r;ry; 

vj;jpirapy; epfOk;? 

ii. NkNy i ,y; ngw;w Kbitf; nfhz;L gdpf;fl;bg;gilapd; jbg;G mjpfupf;Fk; tPjj;ijf; fzpf;f. 

,jpypUe;J FWfpa fhyg;gFjpf;F gdpf;fl;bapd; jbg;gpy; epfOk; mjpfupg;ig Gwf;fzpf;f KbAk; 

vdf; fhl;Lf. (gdpf;fl;bapd; mlu;j;jp 800 kg m
-3) 

(b) jpBnud Vupapd; jiug;gFjpf;F fPohfTs;s Gtpj;jfLfspy; Vw;gl;l rpwpa gpsthy; kf;kh Fok;ghdJ 

Vupapd; jiug;gFjpf;F mz;kpj;jjhf CLUTfpwJ. ,t; kf;khf; Fok;gpypUe;J; 2400 W khwhtPjj;jpy; 

ntg;gkhdJ fpilf;fpwJ. ,t; ntg;gk; KOtJk; ePupD}lhf epiyf;Fj;jhf Nky; Nehf;fpa jpirapy; 

flj;jg;gLfpwJ. ,e;epiyikapy; ePupy; cld;fhTif Xl;lq;fs; vitAk; epfo;jy; 

mtjhdpf;fg;gLtjpy;iy. gdpf;fl;bg;gilapd; Nkw;Gw Nkw;gug;gpd; ntg;gepiy -5°C MfNt cs;sJ. 

(ePupd; ntg;gf;flj;Jjpwd; 0.8 Wm
-1 

K
-1

) 

i. ePupD}lhd ntg;gg;gha;r;riyf; fUJtjd; %yk; Vupapd; mbapy; cs;s ePupd; ntg;gepiyiaf; 

fzpf;f. 

ii. NkNy (b) i ,y; ePu; ngw;w Kbitf; nfhz;L ,e;epiyikfspy; Vupapy; cld;fhTif Xl;lq;fs; 

epfohikf;fhd fhuzj;ij Fwpg;gpLf.  

iii. ,e;epiyapy; gdpf;fl;bg;gilapd; jbg;G mjpfupf;Fk; tPjk; (a) ii ,y; ngw;w ngWkhdj;jpypUe;J 

mjpfupf;Fkh? FiwAkh? 

iv. gdpf;fl;bapd; Nkw;Gw Nkw;gug;gpypUe;J #oYf;fhd ntg;g ,og;G epA+w;wdpd; Fspuy; tpjpf;F 

mikthf eilngWfpwJ. gdpf;fl;bg; gilf;F Nkyhf cs;s tspapd; ntg;gepiyiaj; fzpf;f. 

gdpf;fl;b Nkw;gug;gpd; ε = 1.6 Wm-2K-1. 

(epA+l;ldpd; Fspuy; tpjpapd;gb ntg;g ,og;GtPjk; )( RA
dt

dH
    vDk; rkd;ghl;lhy;  

jug;glyhk;. ,q;F ε MdJ Nkw;gug;gpd; jd;ik rhu;e;j khwpypAk;> A MdJ ntg;gj;ij ,of;Fk; 

gypj Nkw;gug;gsTk; MFk;. θ, θR vd;gd KiwNa Nkw;gug;gpd; ntg;gepiy kw;Wk; #oypd; 

ntg;gepiy vd;gtw;iwf; Fwpf;fpwJ.) 

(c) gFjp (b) ,y; Fwpj;j re;ju;g;gj;jpy; ntspr; #oypy; Vw;gLk; khw;wq;fshy; gdpf;fl;bg;gilf;F Nkyhd 

tspapd; ntg;gepiy khw;wkiltJld;>  gdpf;fl;bg; gilapd; Nkw;gug;ghdJ 0°C ,Yk; Fiwe;j NtNwhu; 

ntg;gepiyapy; epiyepWj;jg;gLfpwJ. ,e;epiyikapy; Vupapd; gdpf;fl;bg;gilapD}lhf ntg;gg;gha;r;ry; 

epfOfpd;w NghjpYk; Nkyjpfkhf gdpf;fl;bg;gilapd; jbg;G mjpfupj;jy; mtjhdpf;fg;gltpy;iy. ,e; 

epiyapy; gdpf;fl;bg;gilapd; ntsp Nkw;gug;G ntg;gepiyiaf; fhz;f. 

(d) gFjp(b) ,y; $wpa re;ju;g;gj;jpy; ,t; Vupapd; ePupy; thOk; FspUf;F ,irthf;fKw;w kPd; xd;iw 

fUJf. kPdpd; NjhYf;F fPohd nfhOg;Gg;gilahdJ clypd; cl;Gw ntg;gepiyia ePupd; 

ntg;gepiyiatpl fzprkhd msT cau;thf NgZtjw;F cjTtjhy; ,f; fLikahd 

epge;jidfspYk; kPdpd; capu; gpioj;jy; rhj;jpakhfpwJ. vdpDk; kPdhdJ Fspu;e;j ePupy; cs;sjhy; 
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clypypUe;J nfhOg;Gg;gilf;Ff; FWf;fhf #oYf;F khwh tPjj;jpy; ntg;gk; njhlu;r;rpahf 

,of;fg;gLfpwJ. ,jid <Lnra;tjw;fhf kPdhdJ mDNrgj;njhopw;ghLfspd; %yk; ntg;gj;ijg; 

gpwg;gpf;fpwJ.  

cWjp epiyapy; Fwpj;j kPdpd; cl;Gw ntg;gepiy 15℃ I tplf; FiwAkhapd; mJ ,we;JtpLk;. kPdpy; 

ntg;gf; flj;jy; epfOk; gypj Nkw;gug;gsT 60cm
2
 MfTk;> kPdpd; nfhOg;Gg;ilapd; jbg;G 1 cm MfTk; 

nfhOg;Gg; gilapd; ntg;gf; flj;jhW 0.2 Wm
-1

K
-1 MfTk; cs;sJ. kPdpd; Njhypd; jbg;G 

Gwf;fzpf;ff;$baJ vdf; nfhs;f. 

i. kPdpd; Njhypd; ntsp Nkw;gug;gpd; ntg;gepiy 3°C vdpd;; Fwpj;j #oypy; jg;gpg;gpioj;jYf;fhf 

kPdhdJ mDNrgj;jhf;fq;fspd; %yk; ntg;gj;ij gpwg;gpf;f Ntz;ba ,opT tPjj;ijf; fzpf;f. 

ii. Fwpj;j kPdhdJ Vupapd; mbg;gFjpapNyNa ngUk;ghyhd Neuk; fhzg;gLtij Ma;thsu; xUtu; 

mtjhdpf;fpwhu;. ,jw;Fr; rhj;jpakhd fhuzj;ijf; Fwpg;gpLf.  

(B) (a) 

(i) T K ntg;gepiyapYs;s A Nkw;gug;gsTs;s fUk;nghUs; xd;wpypUe;J 

myFNeuj;jpy; fjpu;f;fg;gLk; rf;jpf;fhd Nfhitia vOJf. (njghdpd; 

khwpyp 𝜍) 

(ii) (cU 1) ,Ys;sthW T0 K ntg;gepiyapYs;s #oypy; Fwpj;j 

fUk;nghUshdJ cs;sJ. ,jd;NghJ #oypypUe;J rf;jpahdJ 

fUk;nghUSf;F fjpu;f;fg;gLjYk; epfo;fpwJ. #oyhdJ vy;yh  

miyePsq;fisAk; fhyf;$ba jd;ikAilJ. vdNt Xu; fUk;nghUshFk;. #oypypUe;J myFNeuj;jpy; 

fUk;nghUspDs; fjpu;f;fg;gLk; rf;jpf;fhd Nfhitia vOJf.  

(iii) ,jpypUe;J Fwpj;j fUk; nghUspd; Nkw;gug;gpypUe;jhd fjpu;g;gpd; Njwpa fhyy; tYTf;fhd Nfhit P = 

𝜍A(T
4
 
 
- T0

4
)  vdf; fhl;Lf. 

(iv) fUk;nghUspd; Nkw;gug;G ntg;gepiyahdJ #oy; ntg;gepiyf;Fr; rkdhf mikAk; re;ju;g;gnkhd;wpy; 

Fwpj;j fUk; nghUspd;Nkw;gug;gpypUe;jhd fjpu;g;gpd; Njwpa fhyy; tPjk; ahJ?  

 

(b)ntg;gepiyj; Jtf;F (Temperature gun) vd;gJ jw;NghJ njhLifapd;wp 

ntg;gepiyia mstpl gutyhfg; gad;gLj;jg;gLk; fUk;nghUl;j; jj;Jtj;jpd; 

mbg;gilapy; nraw;gLk; xU fUtpahFk;. (cU 2) ,J tpNrl czupf;Fkpo; xd;iwf; 

nfhz;lJ. czupf;Fkpopd; Nkw;gug;gsT A MFk;. mj;Jld; czupf;Fkpopd; Nkw;gug;G 

ntg;gepiy T K MFk;. ntg;gepiyj; Jtf;fpYs;s NtW xU czupahdJ #oypd; 

ruhrup ntg;gepiyia Neubahf msf;fpwJ. (T0 K vdf; nfhs;f.)  

njhLif ,d;wp ntg;gepiyia mstplNtz;ba re;ju;g;gk; xd;wpy; ntg;gepiy 

mstplNtz;ba Nkw;gug;gpw;F mz;ikapy; ntg;gepiyj; Jtf;fhdJ gpbf;fg;gLfpwJ. 

,jd;NghJ Fkpopd; gug;Gf;F rkdhd  mNj msthd Nkw;gug;gpypUe;J (A) fjpu;f;fg;gLk; fjpu;g;ghdJ mNj 

nrwptpy; Jtf;fpd; czupf;Fkpopd; kPJ gLfpwJ. gLk; fjpu;g;gpd; Nghl;Nlhd;fs; Fkpo; Mf;fg;gl;Ls;s 

gjhu;j;jj;jpd; ,yj;jpud;fis cau; rf;jpkl;lj;jpw;F mUl;Lfpd;wd. gpd; mt; ,yj;jpud;fs; kPz;Lk; 

jho;rf;jpkl;lj;ij milifapy; kpd;irif xd;iwg; gpwg;gpf;fpwd. ,k; kpd;irifapypUe;J Jtf;fhdJ 

czupf;FkpopypUe;J fjpu;g;gpd; %yk; fhyg;gl;l my;yJ cwpQ;rg;gl;l Njwpa tYitf; (P) fzpf;fpwJ. 

Njwpajhf fhyy; epfOk; re;ju;g;gj;jpy; P ,id Neu;g;ngWkjpahfTk;> cwpQ;ry; epfOk; re;ju;g;gj;jpy; P I 

kiwg;ngWkjpahfTk; Jtf;fhdJ czu;e;njLj;Jf;nfhs;fpwJ. ,r; nrad;Kiwapy; Fwpj;j czupf;Fkpopd; 

ntg;gepiyapy; Vw;gLk; khw;wj;ij Gwf;fzpf;f. ntg;gepiyj; Jtf;fpYs;s nra;epuy;fSf;Nfw;g 

njhLifapd;wp Fwpj;j nghUspd; Nkw;gug;gpd; ntg;gepiyia jpiuapy; fhz;gpf;fpwJ. ntg;gepiy 

msf;fNtz;ba nghUspd; Nkw;gug;G ntg;gepiy TX  K  vdf; nfhs;f. (𝜍 =5.6 ×10
-8 

Wm
-2

K
-4) 

(i) ntg;gepiy msf;fg;glNtz;ba Nkw;gug;Gf;fs; nghJthf fUk;nghUl;fs; my;y. Fwpj;j ntg;gepiyf;fhd 

,tw;wpd; Nkw;gug;gpd; fhyw;jpwdhdJ Nkw;gug;gpd; jd;ikfSf;Nfw;g khWglf;$bait. mjid ϵ vdf; 

(cU 2) 
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nfhs;f. ntg;gepiy mstplg;gLk; A gug;Gila Nkw;gug;ghy; fhyg;gLk; rf;jpf;fhd Nfhitia ϵ> TX> 𝜍> 

A rhu;ghf vOJf. 

(ii) czupf; FkpopypUe;jhd Njwpa fhyy; tYTf;fhd Nfhit P = 𝜍A(T
4
-T0

4
-ϵTX

4
) vdf; fhl;Lf. 

(iii) ,jpypUe;J Fwpj;j Nkw;gug;gpd; ntg;gepiy TX Ij; Jzptjw;fhd xU Nfhitia vOJf.              

(midj;J re;ju;g;gq;fspYk; czupf;FkpOf;F #oypypUe;J fhyg;gLk; tY khwtpy;iy vdf; nfhs;f.) 

 

,f; NfhitahdJ Fwpj;j ntg;gepiyj; Jg;ghf;fpapd; ,yj;jpudpay; Rw;Wf;fspy; cs;slf;fg;gl;Ls;sJ. 

,jidg; gad;gLj;jp fzpg;ig Nkw;nfhz;Nl ntg;gepiyj; Jg;ghf;fp jpiuapy; mstpl Ntz;ba 

Nkw;gug;gpd; ntg;gepiyiaf; fhl;LfpwJ.  

(iv) Fwpj;j re;ju;g;gk; xd;wpy; filnahd;wpy; EioAk; egnuhUtupd; cly; ntg;gepiyia mstpLtjw;fhf 

Fwpj;j ntg;gepiyj; Jtf;F gad;gLfpwJ. Fwpj;j re;ju;g;gj;jpy; #oypd; ntg;gepiy 27°C vdTk;> 

czupf;Fkpopd; ntg;gepiy 30°C vdTk;> czupf;Fkpohy; mstplg;gLk; Njwpa fhyy; tY (- 0.050 W) 

vd jug;gl;Ls;sJ. nfhNuhdhg; guty; fhuzkhf 38℃  ntg;gepiyia tpl mjpfkhd cly; Nkw;gug;G 

ntg;gepiy cilatu;fs; filapDs; Eioa mDkjpf;fg;gLtjpy;iy vdpy; Fwpj;j egu; filapDs; 

Eioa mDkjpf;fg;gLthuh vd;gij ca;j;jwpf. ,q;F czupf;Fkpopd; Nkw;gug;gsT A=1cm
2
 MFk;. 

Fwpj;j egupd; ϵ = 0.9 vdf; nfhs;f. cjtp : 65.312
9.0

1093.8300303
25.0

944








 

   

 

(v) tpdh (iv) ,y; #oy; ntg;gepiy FiwtilAkhapd; mstplg;gl;l Nkw;gug;G ntg;gepiy (iv) ,Ys;s 

ngWkhdj;jpw;F rkdhf ,Uf;Fkh? mjpfupf;Fkh? FiwAkh? fhuzk; jUf. 

(vi) Njhy; Nkw;gug;gpd; jd;ik NtWgl;l NtNwhu; egnuhUtu; Fwpj;j filf;F tUfpwhu;. mtiu 

gupNrhjpf;Fk;NghJk; fUtpapd; ϵ ngWkjp jtWjyhf khw;wg;gltpy;iy. ,t;thW mstpLk;NghJ mtupd; 

Nkw;gug;G ntg;gepiy 34.86℃ Mf fUtpapy; mstplg;gl;lJ. czupf;FkpopdJk;> #oypdJk; 

ntg;gepiyfs; NkNy (iv) ,y; Fwpj;j mNj ngWkhdj;jpNyNa fhzg;gl;ld. Fkpopd; Nkw;gug;gpd; 

ntg;gepiy> #oy; ntg;gepiy vd;gd NkNy (b)(iv) ,y; Fwpj;j ngWkjpapNyNa cs;sJ vdf; nfhs;f. 

(fUtpapy; mstplg;gLk; Nkw;gug;Gf;fspd; jd;ikf;Nfw;g ϵ I khw;wp cs;sPL nra;Ak; trjp cz;L.) 

(1) czupf;Fkpohy; fzpf;fg;gLk; tYitf; fzpf;f. cjtp : 844 1029.3300303  > 94 1058.986.312   

(2) tpdh (b) (ii) ,y; ngw;w NfhitapypUe;J fUtp jtwhf> rupahf thrpf;Fk; ,U epiyfspYk; ϵ𝑇𝑋
4 Xu; 

khwpyp vd;gijf; fUjp Fwpj;j egupd; cly;Nkw;gug;gpd; cz;ikahd ntg;gepiyiaj; Jzpf. egupd; 

Nkw;gug;gpd; fhyw;wpwd; = 0.88, cjtp : 
86.312

40.309

88.0

9.0
25.0








  

(vii) rpy re;ju;g;gq;fspy; ntg;gepiy mstpl Ntz;ba Nkw;gug;gpy; ntt;NtW ntg;gepiyfspYs;s 

gpuNjrq;fs; fhzg;gLk; NghJ Jtf;fpdhy; mstplg;gLk; ntg;gepiyahdJ Fwpj;j Nkw;gug;gpd; ruhrup 

ntg;gepiyahf ,Uf;Fkh? fhuzk; jUf. 

(viii) Nkw;Fwpj;j ntg;gepiy Jtf;fhdJ Jy;ypakhd ntg;gepiy mstPLfis ngWtjw;fhf kUj;Jt 

Jiwapy;  gad;gLj;jg;glhikf;fhd fhuzq;fis epahag;gLj;Jf. 
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  ftdpf;f    : 

  ,t;tpdhj;jhs; 12 gf;fq;fspy; 50 tpdhf;fisf; nfhz;Ls;sJ. 

  vy;yh tpdhf;fSf;Fk; tpil vOJf. 

  tpilj;jhspy; jug;gl;Ls;s ,lj;jpy; ckJ Rl;nlz;iz vOJf. 

  1 njhlf;fk; 50 tiuAs;s tpdhf;fs; xt;nthd;Wf;Fk; (1)> (2)> (3)> (4)> (5) vd ,yf;fkplg;gl;l tpilfspy;  

      rupahd my;yJ kpfg; nghUj;jkhd tpiliaj;njupe;njLj;J>mjidtpilj;jhspy; cs;s mwpTWj;jy;fSf;F      

   mikag; Gs;sb (X) ,l;Lf; fhl;Lf. 

 

 

1. 


X
C   vd;w rkd;ghl;by; C vd;gJ Ntfj;jpidAk; μ vd;gJ Vfgupkhz mlu;j;jpapidAk; 

Fwpj;jhy; X ,d; myfhdJ?  

 (1) kg
-1                    (2) kgm

-1                   ;   (3) N;  (4) Nm
-1                   

 (5) Jm 
  

2. Gtp eLf;fj;jpd; NghJ cUthFk;  P miyapdJk; S 

miyapdJk; ghijfspy; rpy cUtpy; fhl;lg;gl;ls;sJ. 

gpd;tUk; $w;Wf;fSs; rupahdJ my;yJ rupahdit? 
 

(A) P miyia njhlh;NfhLfSk;; S miyia Kwpe;j 

NfhLfSk; Fwpf;fpd;wd. 

(B) Gtp Xl;bDhL Mok; nry;y ,U miyfspdJk; 

Ntfk; mjpfupf;Fk; 

(C) Gtp Nkw;gug;gpd; vy;yhg;gFjpf;Fk; ,U miyfSk; nrd;wilahJ. 

 (1) (A) kl;Lk;    (2) (B)kl;Lk;     (3) (A),(B)kl;Lk;  

 (4) (B),(C) kl;Lk;   (5)(A),(B),(C) ahTk; 
 

3. xU tUlj;jpy; cyfj;jpy; gad;gLj;jg;gLk; rf;jpapd; msT Vwj;jho 4.0 x 10
20

J Mapd;> Fwpj;jsT 

Jha rf;jpia toq;Ftjw;fhf khw;wkile;j jpzptpd; msT? (; xspapd; Ntfk; -       3x10
8
ms

-1
) 

(1) 4.4x 10
3
kg 

(2) 1.3x 10
12

kg 

(3) 1.3x 10
4
kg 

(4) 4.4x 10
5
kg 

(5) 2.2x 10
4
kg 

fzpg;ghidg; gad;gLj;jf;$lhJ. 
(g = 10 N kg

-1
) 

fzpg;ghidg; gad;gLj;jf;$lhJ. 
(g = 10 N kg

-1
) 

GtpNahL 

ntsp mfzp 

GtpeLf;f ikak; 

KOg; gjpg;Gupik cilaJ / All Rights Reserved] 
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4. gpd;tUk; fjph;j;;njhopw;ghl;Lr; rpijTj; jpl;lj;jpy; tplg;gl;l ntw;wplq;fs; KiwNa nfhz;bUg;gJ? 

 

 
n,)1( 

 ev,)2( 
 evp ,)3(

 ev,)4( 
 ev,)5(    

 

5. Miu R  cila Nfhs tbt fUk; nghUs; MdJ T2 ntg;gepiy epyTfpd;w #oypy; 

itf;fg;gl;Ls;sJ. mg;nghUspd; Nkw;gug;G ntg;gepiyahdJ T1 Mf (T1> T2) cs;s NghJ> 

nghUspypUe;jhd tpisAs; fjph;tPry; tY P MdJ? (njgdpd; khwpyp –  σ) 

 

4

1

24)1( TRP 
  

4

21

2 )(4)2( TTRP  
 

4

2

24)3( TRP 

 
)(4)4(

2

2

2

1

2 TTRP    )(4)5(
4

2

4

1

2 TTRP  
 

 

6. ,yl;rpa gb$l;L epiykhw;wp xd;whdJ 12V  MlNyhl;l mOj;jNtWghl;il 60V MlNyhl;l 

mOj;jNtWghlhf khw;Wfpd;wJ. ,e; epiykhw;wp;apd; Jizr; RUspy; cs;s kpd;Ndhl;lj;jpw;Fk;; 

Kjd;ikr; RUspy; cs;s kpd;Ndhl;lj;jpw;Fk;; ,ilNaahd tpfpjj;ijj; jUtJ? 

    (1) 5           (2) 4            (3) 1          (4) 0.25          (5) 0.20  
   

7. rpy;nyhd;wpd; NfhzNtfk;(ω) Neuj;Jld;(t) khWgLtij tiuG fhl;Lfpd;wJ.  

mjid Nenuhj;j Nfhz ,lg;ngaHr;rp(θ)  Neuj;Jld;(t) khWk; tisapia 

kpfr; rpwe;j Kiwapy; tiff; Fwpg;gJ? 

 

 

 

 
 

 

8. ,yl;rpa mk;gpah; khdpapDhlhd kpd;Ndhl;lk; I MfTs;s NghJ mjdJ fhl;b 30
0 apDhL 

jpUk;GfpwJ. fhl;b 60
0 apDhL jpUk;Gtjw;F mjDhL nrYj;jNtz;ba kpd;Ndhl;lk;?  

 (1) I2 ;   (2)
 

I3  (3)
 

I
2

3
 (4)

 
I2  (5) I32    

9. #upa xspf;F KwpTr; Rl;b 1.5 cila [d;dy; fz;zhbapDhlhf #upa xspahdJ cl;GFfpd;wJ. 

fz;zhbapd; jbg;G 4mm  Mapd; fUjg;gLk; #upa xspf; fjpuhdJ fz;zhbapDhlhfg; GFtjw;F 

vLf;Fk; kpff;FWfpa NeukhdJ?  

(tspapy; xspapd; Ntfk; -    3 x 10
8 
ms

-1
)  

 (1) 2x10
-4

s          (2) 2x10
-6

s      (3) 1x10
-8

s     (4) 2x10
-11

s     (5) 8x10
-11

s           
 

10. xU Fwpj;j mupankhd;wpd; mupaf; NfhzkhdJ 60
0 Ak; mjDhL Kwptpdhyhd ,opT tpyfy; 

Nfhzk; 30
0 ck; MFk;. ,t;tupakhdJ Mf;fg;gl;Ls;s jputpaj;jpdhNy mikf;fg;gl;Ls;s gpwpNjhh; 

mupaj;jpd; mupaf;Nfhzk; 90
0 Mapd; mt;tupaj;jpd; ,opT tpyfy; Nfhzk;?;   

 (1) 30
0
     (2) 60

0
              (3) 45

0
 (4) 90

0
      (5) 0

0 

 

 

11. fpil jsj;jpd; kPJ cuha;T VJkpd;wp tOf;fpr; nry;Yk; Jnuhy;ypapd; cs; 12kgs
-1 tPjj;jpy; 

njhlhr;;rpahf kzyhdJ epiyf;Fj;jhf tpOe;J mjDld; Nrh;e;J nfhs;fpd;wJ. Jnuhy;ypapid 

5ms
-1  vDk;  khwh Ntfj;jpy; NgZtjw;F cQw;wg;gl Ntz;ba tYthdJ?  

 (1) 30W    (2) 60W            (3) 300W (4) 500W     (5) 1200W 

 
 t 

ω 

  DP A

Z

A

Z 1  

θ 

t 

(1) 

θ 

 

t 

(2) 

θ 

 

t 

(3) 

θ 

 

t 

(4) (5) 

θ 

 

t 
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12. cUtpw; fhl;lg;gl;Ls;s ,Urkgf;f nrq;;Nfhz tbt mupankhd;wpy; AC  

Kfj;jpd; kPJ nrq;Fj;jhfg; gLk; xUepw xspf;fjpuhdJ Kwptile;j gpd; 

AB Nkw;gug;ig kUtp ntspNaWfpd;wJ. gpd;tUk; $w;Wf;fSs; rupahdJ 

my;yJ rupahdit?                            

(A) Fwpj;j xspf;fjph; ,t;tupaj;jpd; mt;tpU Kfq;fspYkhd 

Kwptpy; cah;tpyfYWfpd;wJ.   

(B) Fwpj;j mupa tsp ,ilKfj;jpw;F Fwpj;j xUepw xspf;fhd 

mtjpf; Nfhzk; 45
0 MFk;. 

(C) mupak; Mf;fg;gl;Ls;s jputpaj;jpd; Fwpj;j xspf;fhd KwpTr; Rl;b 1.41  MFk;. 

(1) (A) kl;Lk;   (2) (C)kl;Lk;    (3) (A),(C) kl;Lk; (4) (B),(C) kl;Lk;  (5)(A),(B),(C) ahTk;  
 

13. rPuhd kpd;Gytypik tyg;gf;fkhf ,Ue;j gpuNjrj;jpy; Fwpj;jjputpaj;jhy; Mf;fg;gl;l jbg;ghd 

jfL Gyj;jpw;F nrq;Fj;jhf itf;fg;gl mg;gpuNjrj;jpy; kpd;tpirf; NfhLfs; fhl;bathW 

mikfpd;wd. jfL Mf;fg;gl;l jputpak;> jfl;bYs;s tpisAs; Vw;wk; gw;wpa rupahd $w;W? 

(1) fhtyp> Vw;wkw;wJ 

(2) flj;jp> Vw;wkw;wJ 

(3) flj;jp> kiwNaw;;wk;; 

(4) fhtyp> NeNuw;wk; 

(5) flj;jp> NeNuw;wk; 
 

14. 2m
2 gug;gsTila [d;dnyhd;wpDhlhf mg;gug;gpw;F nrq;Fj;jhf cs;EioAk; xypapd; tYthdJ 

10
-4 

W  MAk; mt;nthypf;Fupa Nfs;jifik Eiotha; nrwpT 10
-12 

Wm
-2 MAk;    ,Ug;gpd;> 

[d;dyUNf epw;Fk; xUtupdhy; czug;gLk; xypr;nrwpT kl;lk;?  ( cjtp-       log50=1.7 ) 

 (1) 64dB        (2) 67dB             (3) 77dB              (4) 80dB             (5) 102dB 

 

15. f Ftpa ePsKs;s FopTtpy;iy xd;wpy; tpy;iyapypUe;J 2f J}uj;Jf;F  mg;ghy; itf;fg;gl;l 

nghUnshd;wpd; tpk;gj;ij mtjhdpg;gjw;F nghUSs;s gf;fj;jpw;F vjpH gf;fj;jpy; tpy;iyia 

Nehf;fp vj;jhdj;jpy; fz;iz itf;Fk; NghJ tpk;gk; Njhd;Wk; 

 (1) f ,w;Fs;Ns  (2) f ,y; (3) f ,w;Fk; 2f ,w;FkpilNa  

 (4) 2f mw;F mg;ghy;  (5)  vq;Fitj;jhYk; tpk;gj;ij mtjhdpf;fyhk; 
 

16. Gtpapw;F mz;kpj;j tl;l xOf;nfhd;wpy; Gtpia tyk;tUk; nra;kjpnahd;wpid Gtpf;F 

njhiytpYs;s tl;l xOf;nfhd;wpy; Gtpia tyk;tunra;ag;gLfpd;wJ. nra;kjpapd; jpzptpy; 

khw;wNkw;gltpy;iy vdf;nfhz;L> nra;kjpf;F fPo; Fwpg;gplg;gl;Ls;s fzpaq;fspy; vJ my;yJ 

vit mjpfupf;Fk;?  

(A) GtpaPh;g;G tpir      (B)Gtpapdhyhd <h;g;G mOj;j rf;jp      (C) Nfhz Ntfk;   

(1) (A) kl;Lk;   (2) (B)kl;Lk;    (3) (C) kl;Lk;  (4) (B),(C) kl;Lk;   (5)(A),(B),(C) ahTk;  

  

17. egu; xUtu; 1.5D  tYTs;s %f;Ff; fz;zhbnahd;wpid mzpe;Js;s NghJ mtuJ fz;fspypUe;J 

25cm Jhuj;jpy; cs;s nghUnshd;wpid mtuhy; njspthf ghu;f;f KbfpwJ. %f;Ff; 

fz;zhbapid mzpe;jpuhj  NghJ mtupd;; njspTg;ghh;itapd; ,opTj;Jhuk;?  

 (1) 18cm     (2) 20cm              (3) 30cm    (4) 40cm        (5)50cm 

A 

B C 
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18. KwpTr; Rl;b n  cila xspGftpL jputnkhd;wpy; nrt;tf tbtkhd 

kuf; Fw;wp xd;W fhl;bathW  mkpo;e;jpUf;f kpjf;fpd;wJ. 

fhl;bathW fz;iz itj;J kuf;Fw;wpapd; Xuk; topNa 

Nehf;FgtUf;F Fw;wpapd; ; cauk; vt;tsthf Njhd;Wk;;?  

 n

y
x )1(

 n

yx 
)2(

 n

yx 2
)3(

  

 n

yx 2
)4(



 yx

nxy


)5(  

 

19. rPuhd FWf;Fntl;Lg;gug;Gila ,wF Fohapy;; 15cm  ePskhd ,ur epuiyg; gad;gLj;jp cyh; 

tspahdJ rpiwg;gLj;jg;gl;Ls;sJ. tspkz;ly mKf;fk; 75cm Hg  MfTs;s xU ehspy;  

mf;Fohapd; jpwe;j KidahdJ Nky;Nehf;fp ,Uf;FkhW epiyf;Fj;jhf itf;fg;gl;l NghJ tsp 

epuypd; ePsk; 10cm MapUe;jjhapd;> Foha; fpilahf ,Uf;f itf;fg;gl;l NghJ tsp epuypd; ePsk;?  

 (1) 5cm           (2) 10cm            (3) 12cm            (4) 18cm (5) 24cm 

 
20. ntg;gf; nfhs;ssT 500 J 

0
C

-1 cila fNyhupkhdp 250g  ePiuf; nfhz;Ls;;sJ. fNyhupkhdpapw;F 

khwh tPjj;jpy; ntg;gkhdJ toq;fg;gl;l NghJ Neuj;NjhL(t) ePuhdJ ntg;gj;ij cwpQ;Rk; tPjk;(P) 

(jbj;j NfhLfs;) > fNyhupkhdpahdJ ntg;gj;ij cwpQ;Rk; tPjk;;(P)  (Kwpe;j NfhLfs; ) 

Mfpatw;iw rupahff; Fwpg;gpLk; tiughdJ?(R+oYf;fhd ntg;gg; gupkhw;wj;ijg; Gwf;fzpf;f)  

 

 

 

 

 

 

 

 

  
21. cUtpw; fhl;lg;gl;Ls;sthW caukhd mstp;(Burette) xd;W ePupdhy; epug;gg;gl;L 

mjd; Nky;Kidapy;> mjpur;nra;ag;gl;Ls;s ,irf;fitnahd;W gpbf;fg;gl;Ls;sJ. 

fhl;ba epiyapy; mstpapYs;s tspepuy; mjd; Fwpj;j Nkw;nwhdpnahd;wpy; 

,irf;ftUld; gupTWfpd;wJ. ePuhdJ gbg;gbahf NkYk; d  Jhuk; fPopwq;fpa 

NghJ Fwpj;j tspepuy; mjd; mLj;JtUk; Nkw;nwhdpapy;; ,irf;ftUld; 

gupTWfpd;wJ. tspapy; xypapd; Ntfk; V  Mapd; gad;gLj;jg;gl;l ,irf;ftupd; 

kPbwdhdJ?  

 d

V

4
)1(

 d

V

2
)2(

 d

V
)3(

 d

V2
)4(

 d

V4
)5(

 

 

(3) 

P 

 t t 

P 

 
(1) 

P 

 
(2) 

t 

(4) 

P 

 t t 

P 

 
(5) 

y 

  

x 
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22. cau; ntg;gepiyf;F ntg;gNkw;wg;gl;Ls;s nghUnshd;W 29
0
C ntg;gepiy epyTfpd;w #oypy; 

itf;fg;gl;Ls;sJ. nghUspypUe;J  ntg;gkhdJ epA+l;ldpd; Fspuy; tpjpf;fika ,of;fg;gLfpd;wJ. 

mjd; ntg;gepiy 100
0
C ,ypUe;J 99

0
C apw;F tPo;r;rpaila 1s  Neuk; vLj;jpUe;jhy; 30

0
C ,ypUe;J 

29
0
C apw;F tPo;r;rpaila vLf;Fk; NeukhdJ mz;zsthf?(Fwpj;j nghUs; Fwpj;j ntg;gepiy 

tPr;rpy;> epiykhw;wj;jpw;F cl;gltpy;iy vdTk; mjd; jd;ntg;gf; nfhs;ssT khwtpy;iy vdTk; 

nfhs;f)   

 (1) 1s           (2) 3.3s                 (3) 71s                     (4) 141s                    (5) 282s  
 

23. cUis tbTila ,wg;gh; ehlhtpd; xU Kid $iu xd;Wld; 

epiyahf nghUj;jg;gl;bUf;f kWKidapy; cNyhff; Nfhsk; 

nghUj;jg;gl;bUg;gij cU fhl;Lfpd;wJ. gpd; Nfhsj;Jld; Nrh;j;J 

ehlhthdJ fhl;bathW KWf;fg;gl;L tpLtpf;fg;gbd; 

tpLtpf;fg;gl;ljpypUe;J Nfhsj;jpd; NfhzNtfk;(ω) Neuj;Jld;(t); 

khWgLtijf; fhl;Lk; tiuGfSs; rhj;jpakhdJ? (cuha;T 

tpisTfisg; Gwf;fzpf;f ) 

 

 

 

 

 

 
24. rPuhd jbg;Gila nky;ypa rPuw;w mlh;j;jpAila 

rJuj;jfL ABCD MdJ A apypUe;J 

njhq;ftplg;gl;L mjd; rkepiyapy; AE 

epiyf;Fj;Jf; NfhlhfTk;> B apypUe;J 

njhq;ftplg;gl;L mjd; rkepiyapy; BF 

epiyf;Fj;Jf; NfhlhfTk; mike;jJ. jfL 

fhl;bathW xg;gkhd fpilj;jiuapy; itf;fg;gl;L 

mjd;kPJ jiutopNa fhl;bathW jdpj;jdpNa 

Ie;J tpirfs; gpuNahfpf;fg;gLfpd;wd. vt;tpir 

jfl;il Row;rpailahky; ,aq;fr;nra;Ak;? 

 (1) P   (2) Q (3)R (4) S   (5) T 

 
25. khwh kpd;Ndhl;lj;ijf; fhTk; kpf ePz;l Neupa flj;jp 

ABC MdJ  mjd; eLg;Gs;sp B gw;wp> BC gFjp 

fhl;bathW epiyahf ,Uf;f AB gFjp  NeuhfNt ,Uf;f 

jpUg;gg;gLk;NghJ ,UgFjpfshYk; mtw;wpd; jsj;jpy; 

cs;s Gs;sp P apy; Vw;gLj;jg;gLk; tpisAs; fhe;jg;gha 

mlh;j;jp(B) AB gFjp  jpUg;gg;gLk; Nfhzj;Jld;(θ)  

khWgLtij rupahff; fhl;LtJ? 

  

ω 

t 
0 
 

(1) 

t 

ω 

0 
 

(2) 

t 

ω 

0 
 

(3) 

ω 

t 
0 
 

(4) 

ω 

t 
0 
 

(5) 

P 

Q 

R 

S 

T 

A B 

C D E 

F 

ω 

P θ B 

A 

 

C 
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26. cs;Nkw;gug;G xg;gkhd rPuhd FWf;Fntl;il cila tpiwg;ghd 

Foha;> mjd;jsk; fpilj;jsj;jpypUf;f epiyg;gLj;jg;gl;Ls;sJ. 

mjd; cs;tpl;lj;jpw;F kl;Lkl;lhf rkkhd tpl;lq;fisf; nfhz;l 

,Urh;trk Nfhsq;fs; A, B Fohapd; tpl;lnkhd;wpy; Xa;tpYs;sij 

cU fhl;Lfpd;wJ. Nfhsk; A apw;F Fohapd; topNa V Ntfk; 

nfhLf;fg;gl njhlUk; ,af;fj;jpy; Nfhsq;fspw;fpilg;gl;l 

NkhJif G+uz kPs;jd;ik Mdjhapd; %d;W mLj;Js;s 

NkhJiffspd; gpd; Nfhsk; A apd; epiyahf ,Ug;gJ? 

(1) P      (2) Q               (3) R (4) S       (5) T  
 

 

27. fhl;lg;gl;Ls;s jil tiyr; Rw;wpy; A – B  ,ilNaahd rktYj;jiliaj; jUtJ?  

r
2

1
)1(

     

r
7

5
)2(

 
r)3(

           
r

2

3
)4(

 

r3)5(
 

 
 

 

28. rPuhd fhe;jg; Gynkhd;wpy; tl;lg; ghijnahd;wpy; ,aq;Fk; Vw;wk; ngw;w Jzpf;ifnahd;wpd; 

Rw;ww;fhykhdJ jq;fpapuhjJ my;yJ jq;fpapuhjit? 

(A) mjd; Nfhz Ntfj;jpy;  

(B) mJ ,aq;Fk; ghijapd; Miuapy;  

(C) mjd; fjpapy; 

 (1) (A) apy; kl;Lk;   (2) (B) apy; kl;Lk;   (3)(C)apy; kl;Lk;    

 (4) (A),(C) kl;Lk;   (5)(A),(B),(C) Mfpa %d;wpYk; 
 

29. gpd;tUk; $w;Wf;fSs; rupahdJ my;yJ rupahdit? 

(A) njhFjpnahd;wpd; ce;jk; khwhJs;s NghJ mjd; ,af;frf;jp khwyhk;. 

(B) njhFjpnahd;wpYs;s Jzpf;iffs; ,aq;fpf;nfhz;Ls;s NghJ njhFjpapd; jpzpT ikak; 

epiyahf ,Uf;fyhk;. 

(C) njhFjpnahd;wpy; tpisAs; Gwtpirnahd;W jhf;fpf; nfhz;Ls;s NghJ mj;njhFjpapd; 

Nfhz ce;jk; khwhkypUf;fyhk;.  

 (1) (A) kl;Lk;   (2)(B)kl;Lk;    (3)(C)kl;Lk; (4) (A),(B),(C) ahTk;   (5)ahTk; gpio 

 

B 

  

A 

  

r 

  

r 

  

r 

  

r 

  

r 

  

r 

  

r 

  
r 

  

r 

  

r 

  

r 

  
r 

  

r 

  
r 

  

r 

  

r 

  

r 

  

(1) 

B 

θ 
0
C 

0 
0 90 

(5) 

B 

θ 
0
C 

0 
0 90 

(3) 

B 

θ 
0
C 

0 
0 90 

(2) 

B 

θ 
0
C 

0 
0 90 

(4) 

B 

θ 
0
C 

0 
0 90 

A 

B 

P 

S 

T 

R 

Q 
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30. ePupd; Mtpahjypd; jd;kiwntg;gk; fhz;gjw;fhf 

mikf;fg;gl;l gupNrhjid mikg;gpy; czh;jpwd; 

kpf;f ,yj;jpudpay; juhrpd; kPJ ePiuAk; 

ntg;gkhf;Fk; RUisAk; nfhz;l fNyhupkhdp 

itf;fg;gl;Ls;siij cU fhl;Lfpd;wJ. 

ntg;gkhf;Fk; RUs; P1 tYtpy; 

njhopw;gl;L ePh; nfhjpf;Fk;NghJ juhrpd; thrpg;G m1 tPjj;jpy; tPo;rpailtJ mtjhdpf;fg;gl;lJ. 

ghj;jpuj;jpy; mNjasT ePUs;sNghJ RUspd; tY P2  Mf mjpfupf;fg;gl;L ePh; nfhjpf;Fk; NghJ 

juhrpd; thrpg;G m2 tPjj;jpy; tPo;rpailtJ mtjhdpf;fg;gl;lJ Mapd; ePupd; Mtpahjypd; jd;kiw 

ntg;gj;ijj; jUtJ?(R+oy; ntg;gepiy khwtpy;iy vdf;nfhs;f) 

 
1

1)1(
m

P
 

2

2)2(
m

P
 

12

12)3(
mm

PP




 

12

12)4(
mm

PP




 

)(2
)5(

12

12

mm

PP




 

 

31. fPNo fhl;lg;gl;Ls;s gliyr; Rw;W vj;jdpg;gliyf;Fr; rktYthdJ? 

(1) NOT 

(2) NAND 

(3) OR 

(4) AND 

(5) EX-OR 
 

32. cUtpw; fhl;lg;gl;Ls;s Rw;wpy; Kid A 

apd; mOj;jk; G+r;rpaj;jpypUe;J 

mjpfupf;fg;gl> mJ vg;ngWkjpia 

mile;jgpd; ,yl;rpa ,UthapapDhlhf 

kpd;Ndhl;lkhdJ gha;tjw;F Muk;gpf;Fk;?  

    (1) 8V       (2) 12V       (3) 24V     (4) 18V       (5) 10V  
 

33. fhl;lg;gl;l kpd;Rw;wpy; kpd;fykhdJ mfj;jil Gwf;fzpf;fj;jf;fjhapd; nfhs;sstpapd; 

Kbtplq;fspw;F FWf;Nfahd mOj;j NtWghL?  

(1) 6V      

(2) 6.5V       

(3) 7V         

(4) 7.5V          

(5) 8.0V   

  

34. cUtpw; fhl;lg;gl;Ls;s fg;gpfs; jpzpT 

Gwf;fzpf;fj;jf;fitAk; cuha;tw;witAk;> ,iofs; 

,Nyrhd ePl;l KbahjitAk; MFk;. cUtpy; fhl;lg;gl;l 

m1,m2 jpzpTfSld; Nrh;e;j fg;gpj; njhFjpahdJ 

rkepiyapy;  ,Ug;gpd;. 
2

1

m

m
 
vDk;; tpfpjkhdJ?  

 2

1
)1(  3

2
)2(  2

3
)3(  2)4(  4)5(  

kpd;toq;fypw;F 

9V 

 

1Ω 

4Ω 

3Ω 

1Ω 

6Ω 

3μF 

A  

12V 

 10Ω 

20Ω 30Ω 

60Ω 

m1 

 

m2 
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35. ,yl;rpa thAj;njhFjpnahd;W 1, 2 vDk; ,U ghijfspDhlhf mKf;f(P) fdtsT(V) 

khw;wq;fspw;F cl;gLtij tiuGfs; fhl;Lfpd;wd. thAtpdhNyh my;yJ thAkPNjh nra;ag;gLk; 

Ntiyapd; gUkd; ghij 2 I tpl ghij 1 ,y; mjpfkhf ,Ug;gJk;> epiy A ,y;  

thAj;njhFjpapd; mfr;rf;jpahdJ,  epiy B ,y; cs;sij tplf; Fiwthf ,Ug;gJk;;> rf;fu 

nrad;Kiwapd;NghJ njhFjp ntg;gj;ij cwpQ;RtjhAk; ,Uf;Fk; vd cWjpg;gLj;jf; $ba 

tiuG?  

 

1) P 

a.  

 

 

36. fhl;ba kpd;Rw;wpy; fyq;fs; ahTk; E kpd;dpaf;ftpirAk; 

r cl;jilAKila rh;trkkhdit MFk;. 

fhl;lg;gl;Ls;s Nthy;w;Wkhdp ,yl;rpakhdjhapd; mjd; 

thrpg;ghdJ?  

 
E

2

3
)1(

 

E
5

2
)2(

 

E
3

1
)3(

  

 
E

2

1
)4(

 

E
5

1
)5(

   

37. r1 Miu cila Crp Nghd;w fz;zhb cUisnahd;W> r2 cs; MiuAila(r2 > r1 ) 

fz;zhb kapu;j;Jisf; FohapDs; rkr;rPuhf itf;fg;gl;Ls;sij cU fhl;Lfpd;wJ. 

,r;Nrh;khdk; fPo; Kid ePupDs; ,Uf;f epiyf;Fj;jhf itj;J epiyahfg; 

gpbf;fg;gbd; Nrh;khdj;jpYs;s ntsptopNa ePNuWk; cauj;ijj; jUtJ? (ePupd; 

Nkw;gug;gpOtpir T vdTk; mlu;j;jp 𝜌  vdTk; fz;zhbia eidf;Fk; vdTk; 

nfhs;f )  

 
  grr

T

12

2
)1(

    grr

T

12

)2(
    grr

T

12

2
)3(

    grr

T


2

1

2

2

2
)4(

    grr

T


2

1

2

2

2
)5(


 

 

38. A,B,C vDk; %d;W miwfspdJ rhuPug;gjd;fs; KiwNa RA, RB, RC Ak; mtw;wpw;fpilNaahd 

njhlh;G RA= RB> RC  Ak;> mk; %d;W miwfspdJ jdp<ug;gjd;fs; KiwNa AA,  AB,  AC  Ak; 

mtw;wpw;fpilNaahd njhlh;G AA < AB =  AC  Ak; MFk;. mk; %d;W miwfspdJ ntg;gepiyfshtd 

KiwNa θA,  θB,  θC  apw;Fk;> gdpgL epiyfshtd KiwNa TA,  TB,  TC  apw;Fk; ,ilg;gl;l 

njhlh;Gfisr; rupahfj; jUtJ? 

(1) θC   > θB  > θA  ,  TA >  TB =  TC 

(2) θA  = θB   > θC  ,  TA =  TB >  TC 

(3) θA  < θB   < θC  ,  TA >  TB >  TC 

(4) θC   > θB  > θA  ,  TA >  TB >  TC 

(5) θA   = θB  > θC  ,  TA >  TB =  TC 

r 

  

E 

  

r 

  

E 

  

E 

  

r 

  

r 

  

E 

  

V 

r2 

r1 

P 

V 
 
 

(1) 

 

A 

 

B 

 1 

 
2 

 

P 

V 
 
 

(2) 

 

A 

 

B 

 2 

 
1 

 

1 

 

2 

 

P 

V 
 
 

(4) 

 

A 

 

B 

 

1 

 

2 

 

P 

V 
 
 

(5) 

 

B 

 

A 

 

2 

 

1 

 

 

V 
 
 

(3) 

 

A 

 

B 
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39. fhl;bathW xNu fpilj;Jhuk; L If; nfhz;l 

epiyahd xg;gkhd> fpilAld; ntt;NtW 

rha;Tfisf;(θ) nfhz;Ls;s ntt;NtW rha;jsq;fs; 

cs;sd. rha;jsq;fspd; cr;rpapypUe;J 

Fw;wpnahd;whdJ xt;nthU jlitahf 

tpLtpf;fg;gLfpd;wJ. vr;rha;Tila rha;jsj;jpypUe;J 

 tpLtpf;fg;gLk; Fw;wp mbiaf; Fiwe;j Neuj;jpy; 

milAk;? 

 (1) 15
0
          (2) 30

0
            (3) 45

0
           

 (4) 60
0
 (5) 75

0 

 

40. fhl;lg;gl;l ,yj;jpudpay; Rw;wpy;  A,B,C 

Kidfspy; KiwNa gpd;tUk; mOj;jq;fs;  

VA =  -1V , VB = -1V ,VC= +5V gpuNahfpf;Fk; 

NghJ %thapfspd; Nrfupg;ghdpypUe;J 

fhypf;fhd nghrpT kpd;Ndhl;lk; ;   50 μA  

Mff; fhzg;gLfpd;wJ. Rw;wpy; gag;G 

mOj;jk; Vout Mf ,Uf;ff; $baJ? 

    (1) 0       (2) +4V       (3) -2V      

 (4) +6V       (5) -2V  

 

41. xspkpd; gupNrhjidnahd;wpy; 5eV rf;jpAila Nghl;Nlhd;fs; xU xsp czh; cNyhf Nkw;gug;gpd; 

kPJ gLfpd;wd. fNjhl;L; rhu;ghf  mNdhl;bw;F -3.5 V  mOj;jk; gpuNahfpf;fg;gl xspkpd;Ndhl;lk; 

kl;Lkl;lhf epWj;jg;gLfpd;wjhapd;> Fwpj;j xsp czh; cNyhf Nkw;gug;gpd; Ntiyr;rhu;G?   

 
eV5.8)1(

 
eV0.7)2(

 
eV0.5)3(

 
eV5.3)4(

 
eV5.1)5(  

 

42. caukhd ghj;jpunkhd;wpy; cg;Gf; fiuryhdJ cs;sJ. 

mjd; mlu;j;jp ahdJ ghj;jpuj;jpd; mbapypU;eJ Nky; 

Nehf;fp nry;Yk; NghJ rPuhff;FiwfpwJ. tpiwg;ghd rpwpa 

Nfhsnkhd;W  fhl;bathW ghj;jpuj;jpYs;s fiurypd; 

eLg;gFjpapy; rkdpiyapy; cs;sJ.  Nfhsj;jpid 

ghj;jpuj;jpd; mbapw;F nfhz;L nrd;W mq;fpUe;J 

nkJthf tplg;gbd; Nfhsj;jpd; ,af;fj;jpw;fhd Ntf(V) – 

Neu(t) tiungdf; fhl;Ltjpy; rhj;jpakhdJ?  

 
 

 

 

 

 

 

θ 

L 

 

V 

t 

(2) 

V 

t 

(4) 

V 

t 

(5) 

V 

t 

(1) 

V 

t 

(3) 

Vout 

C 

B 

10kΩ 

0.5MΩ A 0.5MΩ 

+5V 

 

-1V 

 
-1V 

 

AL/2021/01/T-I 

 

-9- 

[gf;. 10 Ig; ghu;f;f www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


 

 

 

43. cUtpw; fhl;lg;gl;Ls;sthW ,izf;fg;gl;Ls;s A,B,C  vDk; jpUj;jkhd thrpg;Gf;fis fhl;lf;$ba 

mk;gpau;khdpfs; %d;wpdJk; jilfs; KiwNa RA, RB, RC   MFk;. Kbtplq;fs; T1 , T2  ,w;Ff; 

FWf;Nf  Fwpg;gpl;lnthU mOj;j NtWghl;bid gpuNahfpj;j NghJ mtw;wpd; thrpg;Gfs; KiwNa 

IA, IB, IC Mapd;> gpd;tUk; njhlu;GfSs; rupahdJ my;yJ rupahdit?  

(A) CCBBAA RIRIRI   

(B) 
BA

C

C

B

RR

R

I

I


  

(C) Kbtplq;fspw;fpilapy; gpuNahfpf;fg;gLk; 

mOj;jNtWghL khwhjpUf;f B,C mk;gpah;  

khdpfs; jkf;Fs; ,lk; khw;wpaNghJ mtw;wpd; Muk;g thrpg;Gf;fSk; ,lk; khwpajhapd; 

CBA RRR  MFk;.  

 (1) (A) kl;Lk;    (2)(B)kl;Lk;     (3)(A),(B)kl;Lk;  

 (4) (B),(C) kl;Lk;   (5)(A),(B),(C) ahTk; 
  

44. cUtpw; fhl;lg;gl;l mOj;jkhdpg; gupNrhjid xd;wpd;NghJ mikf;fg;gl;l Rw;wpy; 

gad;gLj;jg;gl;bUf;Fk; ,U fyq;fSk; khwh kpd;dpaf;f tpirfis cilad.  gad;gLj;jg;gl;l 

jilfspy; R1 > R2 ck; E kpd;dpaf;ff; fyk; mfj;jil cilaJk; MFk;. Msp S1 %lg;gl;Lk; 

Msp S2  jpwe;Jk; cs;NghJ  ngwg;gLk; rkepiy ePsk; l1 ck;> Msp S2 %lg;gl;Lk; Msp S1  jpwe;Jk; 

cs;sNghJ  ngwg;gLk; rkepiy ePsk; l2 ck;> ,U MspfSk; %lg;gl;Ls;NghJ rkepiy ePsk;  l3 

ck; Mapd; gpd;tUk; njhlh;GfSs; rupahdJ ?  

(1) 321 lll   

(2) 213 lll   

(3) 213 lll   

(4) 231 lll   

(5) 321 lll   

 
45. aho;g;ghz  ghlrhiy Ma;T $lj;jpy; nra;ag;gLk; gupNrhjid xd;wpy;> caukhd ghj;jpuj;jpy; 

cs;s jputj;jpy; rpwpa jpz;kf; NfhskhdJ jputj;jpDs; mkpo;e;jpUf;f ;NkypUe;J nkJthf 

tplg;gl;L mjd;fPo; Nehf;fpa ,af;fj;jpy; Neuj;Jld(t); mjd; Ntfk(V); mwpag;gl;lJ. ,Nj 

gupNrhjidj; njhFjpiag; gad;gLj;jp EtnuypahtpYs;s ghlrhiyapYk; guNrhjid nra;ag;gl;L 

mNj juTfs; mwpag;gl;lJ.  ,t;tpU ngWNgWfisf; nfhz;L xg;gpl;L tiuag;gl;l tiuGfSs; 

rhj;jpakhdJ? (aho;g;ghzj;jpw;fhdJ jbj;j NfhLk; Etnuypahtpw;fhdJ Kwpe;j NfhLk; 

MFk;)(ntg;gepiy khw;wj;jhy;  ghapapd; ghFikapNyw;gLk; khw;wj;ijg; Gwf;fzpf;f)  

 
 

 

 

 

 

 
 

A B 

C 

T1 T2 

G S1 

 S2 

 

R1 

 
R2 

 

Eo 

 

E 

 

l 

 

(  ) 

(  ) 

(4) 

V 

t 
 
 

(1) 

V 

t 
 
 

(2) 

V 

t 
 

 
(5) 

V 

t 
 
 

(3) 

V 

t 
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46. fhl;lg;gl;l cUtpy;  A,B vd;gd xNu ikaf; flj;Jk; 

Nfhs XLfshFk;. mit KiwNa +q2, -q1 Mf 

vw;wg;gl;bUf;f XLfspd; ikaj;jpy; +q1 

Gs;spNaw;wKk; itf;fg;gl;Ls;sJ. gpd;tUk; 

vr;nrad;Kiw my;yJ nrad;Kiwfs; 

Nfhrpd;gug;gpDhlhd kpd;ghaj;jpy; khw;wj;ij 

Vw;gLj;Jk;? 

(A)   Gs;sp Vw;wk; +q1 ,id XL B apDs; NtW epiyf;F khw;Wk; NghJ. 

(B)  ,U XLfisAk; flj;jp xd;wpdhy; ,izf;Fk; NghJ. 

(C)  XL A apid Gtpapizg;G nra;Ak; NghJ. 

(D)  XL B apid Gtpapizg;G nra;Ak; NghJ. 

 (1) (C) kl;Lk;    (2)(C),(D)kl;Lk;    (3)(B),(C),(D)kl;Lk;  

 (4) (A),(B),(C),(D) ahTk;   (5)vitAky;y 
 

47. cUtpw; fhl;lg;gl;Ls;sthW nky;ypa jl;ilahd cNyhf 

ehzak; C  apidj; jd;Ds;Ns  nfhz;Ls;s gdpf;fl;bf; 

Fw;wpnahd;W ePupid tpl mlu;j;jp $ba jputnkhd;wpy; 

kpjf;fpd;wJ. ntg;gepiy khw;wj;jhy;  jputj;jpd; 

fdtstpNyw;gLk; khw;wk; Gwf;fzpf;fj;jf;fJ vdTk;> 

gdpf;fl;bapd; cUfy; khwhtPjj;jpy; epfo;fpd;wJ vdTk;> 

gdpf;fl;b cUfp Kbtjw;Fs; ehzak; gdpf;fl;bapypUe;J 

tpLgLfpd;wJ vdTk; nfhz;L> 

ghj;jpuj;jpYs;s ,UgapfspdJk; nkhj;j cauk;(h) Neuk;(t) cld; khWgLtijf; fhl;Ltjpy; 

rhj;jpakhdij njupT nra;f? (cNyhf ehzaj;jpd; mlu;j;jpahdJ jputj;jpd; mlu;j;jpapid tpl 

mjpfkhdJ vdf; nfhs;tJld;> jputKk; ePUk; xd;Wld; xd;W fiuahJ vd;f) 

 

 

 

 
 

 
 

48. P, Q, R vDk; rkhe;juj;jl;L tsp xLf;fpfs; cUtpy; 

fhl;bathW kpd;Rw;wpy; ,izf;fg;gl;Ls;sd. xt;nthU 

nfhs;sstpfspYk; cs;s jfLfspd; gypj gug;Gf;fs; 

rkdhFk;. mtw;wpd; nfhs;ssTfs;; KiwNa CP , CQ, CR 

MfTk;> mtw;wpd; jfLfspw;fpilapYs;s kpd;Gytypikfs; 

KiwNa EP , EQ, ER  MfTk; cs;sJ. ,q;FEQ > ER   Mapd;>  

CQ, CR nfhs;ssTfspw;F ,ilapYs;s njhlh;igAk;> EP, EQ 

kpd;Gytypikfspw;F ,ilapYs;s njhlh;igAk; rupahfj; 

jUtJ?  

ehzak; 

gdpf;fl;b 

h 

 

(1) 

h 

t 
 
 

 (2) 

h 

t 
 

(3) 

h 

t 
 

h 

t 
 

(4) (5) 

h 

t 
 

A 

  

B 

  
-q1 

  
+q1 

  

+q2 

  

fUjg;gLk; Nfhsf;  

Nfhrpd; gug;G  

P 

  

Q 

  

R 
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QPRQ EECC  ,)1(
 

QPRQ EECC  ,)2(
 

QPRQ EECC  ,)3(
 

QPRQ EECC  ,)4(
 

QPRQ EECC  ,)5(  

 
49. cWjpepiyapy; fhtw;fl;blg;gl;l rPuhd FWf;Fntl;Lila Nfhnyhd;wpd; topNaahd 

ntg;gg;gha;r;ry; tPjk;









t

Q ;MdJ toikahd FwpaPLfspy;
 







 


l
KA

t

Q 21   vDk; Nfhitahy; 

jug;gLk;. ,q;F 
KA

l
 
MdJ 

 
vd Fwpf;fg;gLfpwJ. 

KA

l

 
,w;F ntt;NtW ngWkhdq;fis 

fhl;bathW nfhz;Ls;s jdpf;Nfhy;> Nrh;khdf; Nfhy; 

  Mfpatw;wpd; %yk; nkhj;jkhf> ntg;gepiy $ba 

njhFjpapypUe;J ntg;gepiy Fiwe;j njhFjpf;fhd 

ntg;gg; gha;r;ry; tPjk;? ( 3  ngWkhdj;ijf; nfhz;Ls;s 

jdpf;NfhypDhlhd ntg;gg; gha;r;ry; tPjk; P 

vd;f)(Nfhy;fspd; Kidfs; ,UGwKKk; cs;s 

jputq;fSld; G+uz njhLifapy; cs;sJ vd;f) 

 (1) 2P            (2) 3P                  (3) 4P                

 (4) 5P            (5) 6P 
 

50. xt;nthU gf;f ePsKk; rkkhd rPuhf mlh;e;j fdtbt 

A, B, C, D, E, F Mfpa Fw;wpfs; fhl;bathW 

fpilj;jiunahd;wpy; mLf;fg;gl;Ls;sd. mit 

Mf;fg;gl;l jputpaq;fspd; mlh;j;jpfs; KiwNa ρA, ρB, 

ρC, ρD, ρE, ρF MFk;;   MW Fw;wpfspdJk; <h;g;Gikak;(C.G) 

cUtpy; fhl;ba mstpilf;fika cs;sJ vdpd; 

gpd;tUk; $w;Wf;fSs; my;yJ njhlh;GfSs; jtwhdJ?  

(1) ,lg;gf;f> tyg;gf;f Fw;wpj; njhFjp mt;thNw ,Uf;f jkf;Fs; ,lk;khw;wg;gbd; 

<h;g;Gikaj;jpd; epiyapy; khw;wk; Vw;glhJ. 

(2) ,lg;gf;f %d;W Fw;wpfspdJ nkhj;jj; jpzpTk;> tyg;gf;f %d;W Fw;wpfspdJ nkhj;jj; 

jpzpTk; rkd;. 

(3) ,lg;gf;f %d;W Fw;wpfspdJk; tyg;;gf;f %d;W Fw;wpfspdJk; <h;g;Gikaj;jpd; epiyfs; 

mr;Nrh;khdq;fspd; eLg;Gs;spfspy; ,Uf;fNtz;bajpy;iy.  

(4) FEDCBA    

(5) CA  
  
Mapd;

 
FD    MAk; EB   MAk; ,Uf;Fk;;. 

 
 
 

***** 

3σ 

 

0.5σ 

 

2σ 

 
3.5σ 

 

2σ 

 
θ1 θ2 

A 

B 

C 

D 

E 

F 

C.G 
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 ,t; tpdhj;jhs; A, B  vd;Dk; ,U gFjpfisf; nfhz;Ls;sJ. ,U gFjpfSf;Fk; xJf;fg;gl;l Neuk; %d;W 

kzpj;jpahyq;fs; MFk;.( Nkyjpf thrpg;G Neukhf 10 epkplq;fs; toq;fg;gLk;.) 

 fzpg;ghid gad;gLj;jf;$lhJ. 

 gFjp A - mikg;Gf;fl;Liu  

 vy;yh tpdhf;fSf;Fk; tpilfis ,t; tpdhj;jhspNyNa vOJf.  

 xt;nthU tpdhTf;Fk; tplg;gl;Ls;s ,lj;jpy; ckJ tpilfis vOJf. 

 nfhLf;fg;gl;Ls;s ,lk; ckJ tpilfSf;Fg; NghJkhdJ vd;gijAk; tpupthd tpilfs; mtrpakpy;iy vd;gijAk; 

ftdpf;f. 

 gFjp B - fl;Liu  

 ,g;gFjp MW tpdhf;fisf; nfhz;Ls;sJ. mtw;wpy; ehd;F tpdhf;fSf;F khj;jpuk; tpil vOJf. ckf;F 

toq;fg;gLk; jhs;fis ,jw;F gad;gLj;Jf. 

 ,t; tpdhj;jhSf;nfd toq;fg;gl;l Neu Kbtpy; gFjpA NkNy ,Uf;Fk; gbahf A, B Mfpa ,uz;L gFjpiaAk; 

xd;whfr; Nru;j;Jf; fl;ba gpd;du; guPl;ir Nkw;ghu;itsuplk; ifaspf;f. 

 tpdhj;jhspd; gFjp B  ia khj;jpuk; guPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr; nry;y mDkjpf;fg;gLk;. 

gFjp 
tpdh 

,y. 
Gs;spfs; 

A 

1  

2  

3  

4  

 

 

B 

5  

6  

7  

8  

9(A)  

9(B)  

10(A)  

10(B)  

 

nkhj;jk;  

rjtPjk;  

   

 

,Wjpg; Gs;spfs; 

,yf;fj;jpy;  

vOj;jpy;  

 

FwpaPl;nlz;fs; 

tpilj;jhs; guPl;rfu; 1  

tpilj;jhs; guPl;rfu; 2  

Gs;spfisg; guPl;rpj;jtu;  

Nkw;ghu;it nra;jtu;  
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gFjp A–mikg;Gf; fl;Liu 

ehd;F tpdhf;fSf;Fk; tpil vOJf. 

(xt;nthU tpdhtpw;Fk; 20 Gs;spfs; toq;fg;gLk ;) 

 

 

 

01. GtNrapd; rkd;ghl;bid gad;gLj;jp ePhpd; gpRf;Fikf; Fzfj;jpid gupNrhjid Kiwahfj; 

JzpAkhW ePu; Nfl;fg;gl;Ls;sPu;. ,jw;fhf Ma;T $lj;jpy; xOq;FgLj;jg;gl;Ls;s 

xOq;fikg;ig fPOs;s glk; fhl;LfpwJ. 

 

 

 

 

 

 

 

 

 

 

(a) GtNrapd; rkd;ghl;bd; gb jputg;gha;r;ry; tPjk; 


kP
Q 

 

vd vOjyhk;. ,q;F k vd;gJ 

cgNahfpf;fg;gl;Ls;s Fohapw;fhd khwpypahtNjhL 𝜂, 𝑃 vd;gd KiwNa ePupd; ghFikf; 

Fzfk;, Fohapd; KidfSf;F FWf;Nfahd mKf;f tpj;jpahrk; MFk;. 

i. k MdJ Fohapd; vk;khwpypfspy; jq;Fk;? 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

ii. khwpyp k ,d;  gUkdpid ngWtjw;F ckf;Fj; Njitahd mstpLk; fUtpfs; vit? 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………..………………………………………. 

iii. GtNrapd; rkd;ghL typjhf (Valid) ,Uf;Fk; epge;jidfs; %d;W jUf? 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

iv. NkYs;s xOq;fikg;gpy; kaphj;;Jisf; FohahdJ fpil epiyapy; cs;sJ vd;gij 

vt;thW cWjpg;gLj;JtPu;? 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………..…………………………………… 

(b) khwh mKf;fj; njhl;b glj;jpy; fhl;bAs;sJ Nghy; h cauj;jpy; cs;sJ.  FohapD}lhd 

gha;r;ry; cWjp epiyapy; cs;s NghJ t Neuj;jpy; msTr;rhbapy; Nrfhpf;fg;gl;l ePhpd; 

fdtsT V msf;fg;gl;lJ.  

E}y; 

msTr;rhb 

kaphj;;Jisf;Foha; h 

  

,wg;gh; Foha; 
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i. gha;r;ry; tPjk; Q  ,idf; fhz;f. 

……………………………………………………………………………………………………

………………………………………………………………………………..………………… 

ii. ePhpd; gpRf;Fikf; Fzfj;jpw;fhd Nfhitapidj; jUf. (ePhpd; mlh;j;jp  ) 

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

iii. tiughf;f Kiwapy; ePhpd; gpRf;Fikf; Fzfj;jpid NkYk; jpUj;jkhf fhztpUk;gpd; 

ckJ ghpNrhjid nray; Kiwapidj; jUf. 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

iv. Neh;Nfhl;L tiughf;fj;ij tiutjw;F NkYs;s NfhitapYs;s khwpfis 

xOq;FgLj;Jf. 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………..…………………………………………….. 

v. tiuag;gl;l tisapapd; gbj;jpwd; 7.5x10
-6

m
2
s

-1 vdTk; ,f;Fohapw;Fhpa k ,d; gUkd; 

1.5x10
-12

m
3 vdTk; fzpj;Jg; ngwg;gl;Ls;sJ. ePhpd; mlh;j;jp 1000kgm

-3 vdpy; ePhpd; 

gpRf;Fikf; Fzfj;jpidf; fhz;f. 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

02.  

 

 

 

 

 

 
 

nfhjp ePuhtpia cw;gj;jp nra;tjw;F khztd; xUtd; Ma;$lj;jpy; mikj;j cgfuzk; 

tupg;glj;jpNy fhl;lg;gl;Ls;sJ. nfhjp ePuhtpia ntspNaw;Wtjw;Ff; Foha; Y 

gad;gLj;jg;gl;Ls;sJ. 

(a)  

i. ,t; cgfuzj;jpy; X vd;Dk; Foha; gad;gLj;jpajd; Nehf;fk; ahJ? 

…………………………………………………………………………………………………… 

ii. ePhpd; nfhjp epiyapd; gUkd; ,r;#oypYs;s vg; ngsjpf fzpaj;jpy;; jq;fpAs;sJ? 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

X 
Y 
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(b)  

ePupd; Mtpahf;fypd; jd;kiwntg;gj;ijf; fhz;gjw;F Njitahd xOq;fikg;ig Vw;gLj;jpa 

khztd; Foha; Y ,d; ntsp topia ePiuf; nfhz;l fNyhupkhdpapDs; Neubahf Nrh;f;fhJ 

nfhjp ePuhtp nghwpapDhL Nrh;j;jhd;. ,t;thW Nrh;f;fg;gLtjd; fhuzk; ahJ? 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………..………………………………………………. 

(c)  

i. cupa ,U ntg;gepiy mstPLfSf;Fk; Nkyjpfkhf ,g;gupNrhjidapy; ePq;fs; 

Nkw;nfhs;Sk; kw;iwa mstPLfis vOJf. 

1. ………………………………………………………………………………… Q1 vd;f 

2. ………………………………………………………………………………… Q2 vd;f 

3. ………………………………………………………………………………… Q3 vd;f 

ii. ePupd; Mtpahf;fypd; jd;kiw ntg;gj;ijf; fzpg;gjw;F ckf;Fj; Njitahd Nkyjpf 

juTfs; ahit?  

2. …………………………………………………………………………………  C1  vd;f 

3. …………………………………………………………………………………  C2  vd;f 

iii. mstplg;gl;l cupa ,U ntg;gepiy mstPLfs; )(, 2121    vdpd; ePhpd; Mtpahjypd; 

jd;kiw ntg;gk; L ,w;fhd Nfhitia jUf. ( ,r;#oypy; ePhpd; nfhjpepiy 100
0
C) 

…………………………………………………………………………………………………… 

iv. mstPL Q3 MdJ cz;ikg; ngWkjpapYk; Fiwthf msf;fg;gl;Ls;sJ vdpd; 

fzpf;fg;gLk; jd;kiw ntg;gj;jpd; ngWkjp cz;ikg; ngWkjpapYk; Fiwthfth 

my;yJ $lthfth mikAk;? 

…………………………………………………………………………………………………… 

(d) ,g;gupNrhjidapNy #oYf;fhd ntg;g ,og;ig ,opthf;Ftjw;Ff; Fwpg;gpl;l gupNrhjidr; 

nrad;Kiw xd;W tof;fkhf Nkw;nfhs;ssg;gLk;. ,r;nrad;Kiw ahJ? 

………………………………………………………………………………………………………… 

(e) ePhpd; Muk;g ntg;gepiyahf #oypd; gdpgLepiyapYk; Fiwe;j ngWkjp njhpT 

nra;ag;gl;L ghpNrhjid Nkw;nfhs;sg;gbd; fzpf;fg;gLk; jd;kiw ntg;gj;jpd; ngWkjp 

cz;ikg; ngWkjpapYk; Fiwthfth my;yJ  $lthfth mikAk;? fhuzk; jUf. 

…………………………………………………………………………………………………………

………………………………………………………………………..………………………………

……………………………………………………………..………………………………………… 

(f) 100℃ ,Ys;s 1cm
3   ePuhdJ 100℃ ePuhtpahf; khWk; NghJ mJ tspkz;lyj;jpy; ,lk; 

nfhs;Sk; fdtsT 1671cm
3 vdpd; MtpahFk; nrad;Kiwapy; tsp kz;lyj;Jf;F vjpuhf 

nra;ag;gLk; Ntiy ahJ? (tspkz;ly mKf;fk; 1.0 x 10
5  

Nm
-2

) 

…………………………………………………………………………………………………………

………………………………………………………………………..……………………………… 

-4- 

[gf;. 5 Ig; ghu;f;f 
 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


 

 

AL/2021/01/T-II(A) 
,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

 

03. nghUe;Jif Kiwiag; gad;gLj;jp nka;g;nghUs; Jhuj;Jf;F nka; tpk;gj;Jhuj;jpid mse;J 

xU FtpT tpy;iyapd; Ftpaj; J}uj;ijg; gupNrhjid Kiwahfj; JzpAkhW ePu; 

Nfl;fg;gl;Ls;sPu;. ,g;gupNrhjidia epiwNtw;Wtjw;F mstpilAld; $ba jug;gl;l 

cUg;gbfisf; nfhz;L mikf;fg;gl;l gupNrhjid Kiw xOq;fikg;gpd; GwTU tupg;glk; 

(schematic diagram) cU1 ,y; fhzg;gLfpd;wJ. 

 

 

 

 

 

 

 

 

 

i. ckf;F jug;gl Ntz;ba Nkyjpf cUg;gb ahJ? ,jid gad;gLj;Jtjd; mD$yk; 

ahJ? 

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

ii. nghUs; Crpapd; nka; tpk;gj;ij mtjhdpg;gjw;F khztd; Gs;sp  E ,y; jdJ fz;iz 

itj;J mtjhdpf;Fk; NghJ mtDf;F kha tpk;gk; Njhd;wpaJ. nka; tpk;gj;jpid 

Njhw;Wtpg;gjw;F mtd; nra;a Ntz;ba nrg;gk; nra;if ahJ? 

…………………………………………………………………………………………..…………… 

iii. tpdh (a)(ii) ,y; Nkw;nfhs;sg;gLk; nrg;gk; nra;ifapd; NghJ rpwpJ Neuj;jpw;F  mtdhy; 

tpk;gk; vjidAk; mtjhdpf;f Kbatpy;iy. ,jw;fhd fhuzk; ahJ? 

………………………………………………………………………………..………………………

………………………………………………………………..……………………………………… 

iv.  

 

 

 

 

  tpdh (a)(ii) ,y;  Nkw;nfhs;sg;gLk; nrg;gk; nra;ifapd; gpd; mtDf;F tpk;g CrpAk; 

nghUs; Crpapd; tpk;gKk; njhpAk; ghHitg; Gyk; cU(2) ,y; fhzg;gLfpd;wJ. ,td; 

,g;ghpNrhjidia njhlh;tjw;F rhp ghh;f;f Ntz;baJ vij my;yJ vtw;iw? 

……………………………………………………………………………………………………

……………………………………………………..…………………………….………………

  

 

 

cU (2) 
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v.  

 

 

 

 

 

 

 

 

(a) fhl;ba epiyapy; tpk;g CrpAld; nghUs;; Crpapd; tpk;gk; rhu;gpaf;fk; ,y;yhJ 

nghUe;jpAs;sJ vd khztd; MrphpaUf;F $wpdhd;. Mrphpah; ,jid vt;thW 

epr;rag;gLj;Jthh;? 

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

(b) Mrphpah; khztd; $wpaij epr;rag;gLj;jpdhh;. nghUs; Crpapd; Fwpj;j Gs;sp X 

,ypUe;J tUk; fhl;ba fjph; tpy;iyapy; gl;L mg;Gs;spf;Fhpa tpk;gj;jhdj;jpDhL 

nry;Yk; Kwpfjpiu tiuf. 

vi. tpy;iyapd; nghUs; J}uk;, tpk;gj; J}uk;, Ftpaj; J}uk; Mfpad KiwNa u, v, f  vdf; 

nfhs;f. gupNrhjid KbTfspy; ,Ue;J tpy;iyapd; f I fhz;gjw;fhf Vfgupkhz 

tiuig tiutjw;F Mrpupaupdhy; gpd;tUkhW Fwptof;F gad;gLj;j mwpTWj;jg;gl;lJ.  

nka;g;nghUl; Jhuk;, nka; tpk;gj; Jhuk; Neh;f; Fwp. 

  kha tpk;gj; Jhuk; kiwf;Fwp 

 

(a) rhuh khwpia (1/u) jug;gl;l tupg;glj;jpy; fpil mr;R kPJk; rhu; khwpia (1/v)  

epiyf;Fj;J mr;R kPJk; Fwpj;J tisapia tiuf. 

 

 

 

 

(b) ,g; ghpNrhjidapy; nka;g;nghUs; J}uq;fSf;F chpa khatpk;gj;Jhuq;fs; 

msf;fg;gl;bUg;gpd; mtw;wpw;Fhpa Ms;$Wfs; tpdh vi(a) ,y; jug;gl;l mr;Rf;fspy; vf; 

fhy;tl;lg; gFjpapw;Fs; Fwpf;fg;gLjy; Ntz;Lk;? 

……………………………………………………………………………………………………

…………………………………………………….……………………………………………… 

 

0 0 

cU (3) 
tpk;g Crp 
tpk;g Crp 

E 

nghUs; Crp 
 

X 
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04. kpd;Ndhl;lj;juhrpd; xOq;fikg;G cUtpy; fhzg;gLfpwJ.  ,t;nthOq;fikg;G X,Y vd;Dk; 

,U fj;jpNahuq;fspd; kPJ Kjypy; fpilahfr; rkepiyg;gLj;jg;gLfpwJ. fj;jpNahuq;fSld; 

xU Gw kpd;Ndhl;l Rw;iwj; njhLg;gjd; %yk; fk;gpr;rl;lk; PQ tpDhL xU kpd;Ndhl;lj;ijg; 

ghar; nra;aj;jf;fjhff; fj;jpNahuq;fs; fk;gpr;rl;lj;Jld; njhLifapy; ,Uf;fpd;wd.  

 

 

 

 

 

 

 

 

 

fhl;bAs;sJ Nghy; U tbt fhe;jk; %yk; fk;gpr;rl;lk; PQ ,w;F rl;lj;jpw;F nrq;Fj;jhf 

fhe;jg;Gyk; gpuNahfpf;fg;gLfpwJ. ,g;Gyj;jpd; fhe;jg;gha mlh;j;jpapd; gUkd; 0.1T Mf 

miktJld; ,J flj;jpapd; ePsk; topNa 20cm gue;Js;sJ. cUtpy; fhl;lg;gl;l juhrpd; 

ghpkhzq;fs; a,b KiwNa 20cm, 15cm MFk;. 

(a) kpd;Ndhl;lj;juhrpd; PQ fk;gpapd; kPJ fhe;jg;Gyj;ij Vw;gLj;jpf; nfhs;sj;jf;f 

NkYnkhU Kiwapid jUf. 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

(b) 1. glj;jpw; fhl;lg;gl;Ls;sthW kpd;Ndhl;lkhdJ Xl mDkjpf;fg;gLk; NghJ PQ   

fk;gpr;rl;lj;jpd; kPJ njhopw;gLk; tpirapd; jpir ahJ? 

…………………………………………………………………………………………………… 

  2. ,q;F ePu; cgNahfpj;j tpjpapidf; Fwpg;gpLf.  

…………………………………………………………………………………………………… 

(c) kpd;Ndhl;lk; Xl mDkjpj;j gpd; juhir kPz;Lk; rkepiyf;F nfhz;LtUtJ vt;thW?  

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

(d) juhrpDhL 0.2A kpd;Ndhl;lk; cUtpy; fhl;ba jpirapy; nry;ifapy; juhir kPz;Lk; 

rkg;gLj;j juhRj;jl;by; Nghl Ntz;ba Nkyjpf jpzpitf; fhz;f. 

fhtyp 
cNyhf Crp 

tpiwg;ghd flj;jp 

U tbtf; fhe;jk; 

N 

S 
N 

S 

b 

I Q 

P 
a 

M 

A 

R 

K 
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………………………………………………………………………………..……………………

…………………………………………………………………………………………..…………

……………………………………………………………………………………………………. 

(e) fk;gpr;rl;lk; PQ kPJ Gtp fhe;j Gyj;jpd; ghjpg;G Vw;glhJ ,Ug;gjw;F ,j;juhir 

gad;gLj;j Kd; ePh; Nkw;nfhs;s Ntz;ba nra;Kiw ahJ? ,jw;fhf gad;gLj;Jk; fUtp 

ahJ? 

………………………………………………………………………………………….…………

…………………………………………………………………………………………….……… 

(f) fhe;jg;gha mlh;j;jpapd; gUkd; 0.1T Mf cs;s fhe;jg;Gyk; PQ flj;jpapd; ePsk; topNa 

40cm gue;jpUf;fr; nra;a ePh; ifahSk; Kiw ahJ? 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

(g) Rw;wpYs;s mk;gpah; khdpapd; juq;fzpj;jiyr; nrt;it ghh;g;gjw;F NkYs;s 

xOq;fikg;igg; gad;gLj;jyhk;.  

i. juq;fzpj;jw; nrad;Kiwiar; RUf;fkhff; Fwpg;gpLf. 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

ii. kpd;Ndhl;l mstPl;bd; czh;jpwid mjpfhpg;gjw;F ,t; xOq;fikg;gpYs;s 

ghpkhzq;fshd a,b ,d; gUkd;fis vt;thW khw;Wjy; Ntz;Lk;?  

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

iii. kpd;Ndhl;l mstPl;bd; czh;jpwid mjpfhpg;gjw;F ,t; xOq;fikg;gpYs;s 

fhe;jg;gha mlh;j;jpapd; gUkd; (B) , rl;lk; PQ ,y;; gue;Js;s fhe;jg;Gyj;jpd; ePsk; (l) 

vd;gtw;wpd; gUkd;fis vt;thW khw;Wjy; Ntz;Lk;? 

……………………………………………………………………………………………………

………………………………………………………..…………………………………………. 

 

 

 

 

 

 

***** 
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-2 

gFjp B – fl;Liu 

ehd;F tpdhf;fspw;F khj;jpuk; tpil jUf 
 

05. Nehahspfspd; FUjp mKf;fj;ij fhz;gjw;F itj;jpa Jiwapy; FUjpaKf;fkhdp 

(Sphygmomanometer) MdJ cgNahfpf;fg;gLfpwJ. ,q;F Nehahspapd; ,ja RUq;fy; mKf;fk; (PS) 

(Systolic) kw;Wk; ,ja tpupT mKf;fk; (PD) (Diastolic) mstplg;gLk;. ,t; mstPLfs; tspkz;ly 

mKf;fj;ij tpl vt;tsT mmHg mjpfk; vd;gjhFk;. RfNjfp xUtupw;F PS MdJ 120mmHg MfTk; 

PD MdJ 80mmHg MfTk; ,Uf;Fk;. ,J 120/80 vd Fwpj;Jf;fhl;lg;gLk;. ,t; mKf;fq;fs; KiwNa 

140/90 ,idtpl mjpfupf;Fk; NghJ ,J cau; FUjp mKf;fkhff; fUjg;gLfpwJ. 

RfNjfp egu; xUtupy; epkplj;jpw;F 72 ,jaj; 

Jbg;Gfs; epfo;fpd;wJ. ,jatiwfspd; RUq;fy; 

%yk; cUthf;fg;gLk; RUq;fy; mKf;fk; tyJ 

,ja miwapypUe;J mRj;jkhd FUjpia 

EiuaPuypw;Fk;, ,lJ ,ja miwapypUe;J 

Rj;jkhd FUjpia cly; mq;fq;fspw;Fk; 

nfhz;L nry;fpd;wJ. ,r; nray;Kiwapid 

NkYs;s glk; fhl;LfpwJ.  

xU ,jaj; Jbg;gpd; NghJ xt;nthU 

,jatiwapd; %yKk; 75ml fdtsT 

FUjpahdJ Jha, mRj;j FUjpahf 

gk;gg;gLtNjhL epkplnkhd;wpy; kdpjTlypy; 

cs;s KOf; FUjpAk;; Jha;ikg;gLj;jypw;fhf 

tyJ Nrhid miwf;F nfhz;L 

nry;yg;gLfpd;wJ.  

tspkz;ly mKf;fk;    1 x 10
5 
Nm

-2  

Hg ,d; mlu;j;jp        13600  kgm
-3 

FUjpapd; mlu;j;jp       1070 kgm
-3 

(a)  

i. Kjph;tile;j RfNjfp xUtupd; Mff; $ba (PS), Mff; Fiwe;j (PD) FUjp mKf;fkhdJ 

tspkz;ly mKf;fj;jpid tpl vj;jid g];fhy; (Pa) mjpfkhdJ?  

ii. Kjph;tile;j RfNjfp egu; xUtupy; ,Uf;Fk;; FUjpapd; nkhj;jf;fdtsT ahJ? 
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iii. xU epkplj;jpy; ,jaj;jpdhy; gk;gg;gLk; FUjpapd; fdtsT ahJ? 

(b) XH ,jaj;Jbg;gpd; NghJ ,jaj;jpdhy; nra;ag;gLk; nkhj;j Ntiy (W) fPo; cs;sJ Nghy; 

njhlh;GgLj;jg;gLk;.   

,q;F,  

Q -   XH ,jaj;Jbg;gpd; NghJ 

,jaj;jpy; ,Ue;J ntspNaw;wg;gLk; FUjpapd; fdtsT 

V -   XH ,jaj;Jbg;gpd; NghJ ,jaj;jpy; ,Ue;J ntspNaw;wg;gLk; FUjpapd; ruhrup Ntfk;  

ρ -   FUjpapd; mlh;j;jp 

P - ,jag;gk;gpj;jypd; NghJ ntspNaWk; myF fdtsT FUjpapd; mKf;frf;jp  

ckJ fzpg;gPl;il ,yFthf;Ftjw;F  P MdJ gpd;tUkhW nfhs;sg;gLfpd;wJ. 

2

DS PP
P




 

i. RfNjfp xUtupd; XH ,jaj;Jbg;gpd; NghJ ,jaj;jpy; ,Ue;J ntspNaw;wg;gLk; FUjpapd; 

ruhrup NtfkhdJ 40cms
-1 vdf; nfhz;L, XH ,jaj;Jbg;gpd; NghJ ,jaj;jpdhy; nra;ag;gLk;  

Ntiyia fhz;f.  

ii. RfNjfp xUth; Xa;tpYs;s NghJ ,jaj;jpd; gag;G tY ahJ? 

iii. ,r;RfNjfp XLthd; Mapd; ,jaj;jpd; gag;G tY mjpfhpf;f Ntz;Lk.; ,jw;fhd fhuzk; 

ahJ? 

iv. cau; FUjp mKf;fk; cs;s Nehahspapd; ,jaj;jpd; gag;G tY nghJthf mjpfkhf 

,Ug;gjw;fhd fhuzk; ahJ?  

(c) RfNjfp xUtu; cliy epiyf;Fj;jhf itj;jgb tpz;;ntsp gazj;ij Nkw;nfhs;fpd;whd;. 

xlkhdJ Nky;Nehf;fp 30ms
-2 Mu;KLfypy; gazpg;gpd; ,jar; RUq;fy; Neuj;jpy; %isapDs;s 

FUjp mKf;fk; G+r;rpaj;jpw;F mz;kpf;fpd;wJ vdf; fhl;Lf. (,r;RfNjfp egupd; ,ja RUq;fypd; 

Nghjhd cau; mKf;fk; (Ps)  ,jaj;jpdUNf cs;s ngUehbapDs; 120mmHg vdf; nfhs;f, 

kdpj %is ,jaj;jpypUe;J 38cm J}uj;jpy; cs;sJ.) 

06. kdpjf; fhjhdJ xU tpNrl tifahd czup(detector)  vd tpQ;Qhdpfs; fUJfpd;wdu;.      10
-12 

Wm
-2   ,ypUe;J 1 Wm

-2  tiuf;Fkhd xypr;nrwpT tPr;rj;jpw;Fs; mike;Js;s 20Hz  ,ypUe;J 20,000 

Hz tiuf;Fkhd kPbwd; tPr;rj;jpDs; cs;s xypaiyfis nghJthf kdpjf;fhjpdhy; Nfl;fKbAk;. 

fhijg; gw;wpa ngsjPfuPjpahd Ma;tpw;F Njitahd rhu;G xypr;nrwpT kl;lk; (𝛽) (Relative intensity 

level) tpQ;Qhdpfspdhy; gpd;tUkhW tiuaiuf;fg;gl;Ls;sJ. 













0

log10
I

I
  

     ,q;F 𝛪 vd;gJ fUjg;gLk; xyp miyapd; xypr;nrwpthFk;. rhjhuz kdpjf;fhjpid 

czu;tpf;ff; $ba Mff;Fiwe;j xypr;nrwpthdJ mtjhdpf;fg;gLk; xypapd; mjph;ntz;Zld; 

khWgLk;. ,t;thwhd xypr;nrwptpd; Mff;Fiwe;j ngWkjpNa Nfs;jifik Eiothar;; nrwpT I0  

 (I0 =10
-12 

Wm
-2

) MFk.;  rhjhuz kdpjf;fhjpdhy; czuf;$ba Mff;Fiwe;j xypr;nrwptpw;Fhpa rhu;G 

xypr;nrwpT kl;lk; )(  MdJ mtjhdpf;fg;gLk; xypaiyapd; mjph;ntz; (f)  cld; khWgLk; 

tisapia fPOs;s glk; fhl;LfpwJ.  

 

QPvW 







 2

2

1

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nrtpg;giw nkd;rt;T  

2.5cm 

 

20 

40 

60 

80 

100 

𝛽(dB) 

𝑓(kHz) 3.4 0.05 0.10 0.4 0.5 1 10 

10 

 

 

 

 

 

 

fhjpd; fl;likg;G mjd; njhopw;ghL (Nfl;ly; nraw;ghL) rpf;fy; kpFe;jjhf ,Ue;jhYk; mJ 

gw;wpf;fw;Fk; NghJ Gwf;fhJ, eLf;fhJ, cl;fhJ vd %d;W gFjpfshf fUjg;gLfpwJ. tpNrlkhd rpy 

kPbwd;fSf;F vkJ fhJ czu;jpwd; kpf;fjhf ,Ug;gjw;Fhpa fhuzk; Gwf;fhjpy; cs;s Fohapy; 

epuk;gpAs;s tspapd; ghpTj;Njhw;wg;ghLfspd; tpisT MFk;. mjhtJ Fwpj;j Fohapid xU Kid 

%ba Fohahf fUjyhk;. (%baKid cl;fhJ Muk;gpf;Fk; ,lk;) mtjhdpf;fg;gLk; rpy 

mjph;ntz;fSf;F ,f;Fohapy; Jha;ikahd epiyahd miyfs; cUthFk;. mg;NghJ %ba 

Kidapy; ,lg;ngah;r;rpf;fZ cUthFk;. rhjhud kdpjUf;F ,f;Fohia fPOs;s gupkhzj;ij 

nfhz;l xU Kid %ba Fohahf fUjyhk;. 

 

(a) miw ntg;gepiy C027 ,y; tspapy; xypapd; Ntfk; 340 ms
-1MFk;. 

i. ,e;j ntg;gepiyapy; rhjhuz kdpjdhy; Nfl;ff; $ba xyp miyfspd; miy ePs 

tPr;rpid fhz;f? 

ii. FspNuw;wpia gad;gLj;Jtjd; %yk; miwnahd;wpd; ntg;gepiy C017  Mf;fg;gbd; 

,t;tiwapy; xypapd; Ntfj;jpid fhz;f? ( 
29

30
= 0.98 vd;f ) 

(b)  

i. ge;jpapy; Fwpg;gplg;gl;Ls;s rkd;ghl;bdhy; jug;gLk;   ,d; ngWkhdj;jpw;Fupa myF ahJ? 

ii. fPo; Nfl;fg;gl;l tpdhf;fSf;F tpilaspg;gjw;F NkNy jug;gl;Ls;s tisapapid 

cgNahfpf;Ff.  

(1) rhjhuz kdpjf;fhJ xypaiyapd; vt; mjph;ntz;zpw;F mjp$ba czh;r;rpAilaJ? 

(2) Fwpj;j Gwf;fhjpy; cs;s FohapDs; cs;s tsp mbg;gil tifapy; mjpUk; NghJ 

mf;Foha; topNa mKf;fkhw;wj;ij miy tbtkhf fhl;b mf; Fohapd; %ba 

Kidtpy; czu; gFjpahd nrtpg;giw nkd;rt;T fhzg;gLtijAk;, ePu; tiue;j miy 

tbtj;ijAk; nfhz;L mt; mjpu;ntz;zpw;F fhjhdJ $ba Jyq;fiy fhl;Ltjw;fhd 

fhuzj;ij tpsf;Ff. 

(3) 0.05kHz mjph;ntz;Zila xypaiyf;F, rhjhuz kdpjf;fhjpid czu;tpf;ff; $ba 

Mff; Fiwe;j xypr;nrwpT ahJ? 

(4) 10kHz mjph;ntz;Zila xypaiy 1x10
-11

Wm
-2  nrwptpy; cs;s NghJ rhjhuz 

kdpjf;fhjpdhy; czu KbAkh vd;gij fzpg;gPl;bd; %yk; fhl;Lf. 
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(c)  

(1) 0.5kHz mjph;ntz;Zila xypaiyia fhYk; xyp KjyhdJ, xyp Kjiy ikakhff; 

nfhz;l miuf;Nfhs tbtpy; xypiaf; fhYfpd;wJ. ,k;Kjypd; tY 60mW vdpd; 

,k;KjypypUe;J Mff;$Ljyhf vj;Jhuj;jpYs;s kdpjd; ,jd; xypapid czuKbAk;?  (π = 3 

vd;f) 

(2) ePh; (C)(1),y; ngw;w fzpg;gPl;Lg; ngWkjp eilKiwapy; rhj;jpakw;wJ. Vd; vd tpsf;Ff. 

(d)  

i. NkNy cU(ii) ,y; fhl;lg;gl;Ls;s Gwf;fhJf; Fohapd; vspa khjpupAUit fUjp ntg;gepiy

C027  ,y;  Fohapy; mbg;gil tifapy; ghpTWk; mjph;ntz;izf; fhz;f? (KidT tOitg; 

Gwf;fzpf;f) 

ii. ,k;kdpjdhy; $ba czh;r;rpapy; czuj;jf;f xyp miyapd; ,opT mjph;ntz; ahJ? 

(e) Nfl;ly; FiwghL cila kdpjdpd; Nfl;ly; jpwid Muha;tjw;F, itj;jpaufs;; ntt;NtW 

mjpu;ntz;Zila xypr;rkpf;iQapd; nrwptpid khw;wp kdpjdpd; fhij czu;tpf;f $ba Mff; 

Fiwe;j xypr;nrwpT kl;lj;jpidAk;, fhjpy; Nehit Vw;gLj;Jk; xypr;nrwpT kl;lj;jpidAk; 

ntt;NtW mjpu;ntz;fSf;Fg; ngw;W NkYs;s tiugpy;  𝑋  vd;Dk; milahsq;fspdhy; 

Fwpj;Js;sdu;. 

i. 0.4kHz mjpu;ntz;id cila xypapid me; Nehahsp czuj;Njitahd ,opT xypr;nrwpT 

ahJ? 

ii. 3.4kHz mjpu;ntz;iz cila xypapid xU rhjhuz kdpjd; mtdJ ,opT xypr;nrwpT 

kl;lj;jpy; czu;fpd;whu;. mr;nrwpTila xypapid Nehahsp kdpjd; czu nrtpj;Jizf;  

fUtpapid (Earing aid) cgNahfpf;fpd;whd; vdpd; mf;fUtp vj;jid klq;fhy; Fwpj;j 

xypr;nrwpit mjpfupf;f Ntz;Lk;? 

07. (a)  nky;ypa RtUila fz;zhb mstpapypUe;J (Burette)  jputnkhd;W rpWrpW Jspfshf 

tpOfpwJ. mstpapd; fPo; Kidapy; cs;s Jthuj;jpd; Miu r MFk;.  jputj;jpd; Nkw;gug;gpOtpir 

T  vdpd;  Jthuj;jpypUe;J ntspNaWk; Jspapd; mjpfgl;r jpzpT M  ,w;fhd 

Nfhitapidj; jUf. 

 

(a) jputnkhd;wpd;   Nkw;gug;gpOtpirapidf; fhZk; gupNrhjidnahd;wpy; 

Nkw;Fwpg;gpl;lthW mstpapypUe;J tpOk;  Fwpg;gpl;l vz;zpf;ifapyhd 

Jspfs; Nrfup;f;fg;gLtJld;,  Nrfupf;fg;gl;l jputj;jpd; jpzpTk; mstplg;gl;lJ. 

vt;thwhapDk; ,q;F jput Jspnahd;W FohapypUe;J ntspNaWk; NghJ mjd; 

mjpfgl;r epiw mjpy; mlq;fpapy;yhjNjhL Fwpg;gpl;l rjtPjkhdJ Fohapd; 

Kidapy; jq;fpapUg;gJ fz;Lgpbf;fg;gl;Ls;sJ. jug;gl;Ls;s FohapypUe;J 

ntspNaWk; jput Jspnahd;wpd; jpzpT M0 vdpd;         vd   Fwpg;gpl 

KbAk;. ,q;F f ,d; ngWkhdkhdJ      vd;Dk; fhuzpapy; jq;Fk;.  ,q;F r 

vd;gJ mstpapd;  Kidapd; MiuahtNjhL V MdJ gFjpahf ntspNaWk; jputj; Jspapd; (M0 

,dJ) fdtsthFk;. ntt;NtW fz;zhbf;Foha;fSf;F ngwg;gLk;   ngWkjpfSf;F xj;j f  ,d; 

gUkdhdJ juTg;Gj;jfj;jpy; jug;gl;Ls;sij NkYs;s ml;ltiz fhl;Lfpd;wJ. khztd; xUtd; 

,g;ghpNrhjidf;fhf fPo; Kidapy; Jthuj;jpd; Miu 0.5mm MfTila mstpia 

𝑟

𝑉
1

3

      f 

0.3 0.7526 

0.35 0.7011 

0.4 0.6828 

0.45 0.6689 

0.5 0.6515 

0.55 0.6362 

0.6 0.625 

0.65 0.6171 
f

M

M
0  

3

1

V

r

 

3

1

V

r
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gad;gLj;jpdhd;. khztd; Nrfupj;j 100 jputj;Jspfspd;  fdtsT 100mm
3  vd mse;jwpe;jhd;. 

(ghpNrhjid jputj;jpd; mlh;j;jp 800kgm
-3  ) 

i. jputk; Nrfupf;fg;gl;l msTr;rhbapd; ,opT vz;zpf;if 1mm
3
 vdpd; fdtsT mstPl;bYs;s 

mstPl;L tO tPjk; ahJ? 

ii. khztd; f  ,w;fhf ngw;Wf;nfhz;l ngWkjp ahJ?  

iii. ghpNrhjidj;jputj;jpd; Nkw;gug;gpOtpirapidf; fhz;f. 

(b) ghpNrhjidapy; msTr;rhbapy; jputj;Jspfis Nrfhpg;gjw;F Kjy; xU JspahdJ Nkirapy; 

tphpj;Js;s fljhrpapd; kPJ  tpOfpwJ. jputj;JspahdJ  fljhrpapy; gl;L fljhrpia eidf;Fk; 

tpl;lkhdJ (D) gbg;gbahf Neuj;Jld; mjpfhpj;J Fwpj;j Neuj;jpy; epiyahd tpl;lk; D0 I 

milAk;. fljhrpapy; jputj;Jsp gl;ljpy; ,Ue;J epiyahd tpl;lj;ij mila vLf;Fk; Neuk; (t)  

cld; D0 khWtJ fPo; cs;s njhlh;ghy; jug;gLfpd;wJ.   

2.0

0 KtD 
 

,q;F K vd;gJ jputj;jpd; Nkw;gug;gpOtpir, gpRf;Fik Fzfk;, fljhrpapd; jd;ik  vd;gtw;wpy; 

jq;fpAs;s fzpakhtNjhL NkNy cgNahfpf;fg;gl;bUf;Fk; jputj;jpw;Fk; fljhrpf;FKhpa mjd; 

ngWkhdk;  0.001 MFk;. 

i. fljhrpapd; kPJ gLk; jputj;JspahdJ milAk; epiyahd tpl;lk; 100𝜇𝑚  vdpd; ,e;j 

jputj;JspahdJ fljhrpapd; kPJ   gLk; fzj;jpy;   ,Ue;J Nkw;Fwpg;gpl;l cWjp epiyia 

ngWk; tiu vLf;Fk; Neuj;ijf; fhz;f..  

ii. gpRf;Fikf; Fzfk; $ba jputj;jpw;F ,Nj nray; Kiw NtW ve;j epiyikfSk; khw;wk; 

,y;yhJ  Nkw;nfhs;sg;gbd; D0,t  ,w;F ahJ epfOk;? 

(c) Jzp Jitf;Fk; nraw;ghl;by; Jzpfspd; EhypilNa mfg;gl;bUf;Fk; JhR Jzpf;iffs; kw;Wk; 

khRf;fis mfw;w Ntz;Lkhapd; Jzp EhypilNa ePuhdJ ed;whf CLUt Ntz;Lk;. vdpDk; 

ePuhdJ Nkw;gug;G ,Otpir Njhw;wg;ghL fhuzkhf mt;thW CLUTtjpypUe;J tpyfpapUf;fpd;wJ 

vd Nkw;gug;gpOtpirapd; jhf;fk; gw;wp Ma;T nra;Ak; NghJ fz;lwpag;gl;Ls;sJ. Jzp 

Jitf;Fk; nraw;ghl;by; ePhpd; Nkw;gug;G ,Otpiriaf; Fiwg;gjw;F ifahsg;gLfpd;w ,U 

Kiwfisj; jUf. 
 

08. Gtpapid RE  MiuAk;   mlh;j;jpAKila rPuhd Nfhskhf fUjKbAk;. mfpy<h;g;G khwpyp G MFk;.  

i. Gtp Nkw;gug;gpd; kPJ <h;g;Gg;Gyr;nrwpT 
EE RGKg    vdf;fhl;Lf.  ,q;F 

3

4
K  MFk.; 

ii. re;jpudpd; Nkw;gug;gpd; <h;g;Gg;Gyr;nrwpT GtpNkw;gug;gpd; <h;g;Gg;Gyr;nrwptpd; 
6

1

 
klq;Fk; mjd; Miu 

Gtpapd; Miuapd;
 64

17  klq;Fk; MFk;. re;jpuid rPuhf mlu;e;j Nfhskhf fUjpd; re;jpudpd; 

mlh;j;jp G+kpapd; mlu;j;jpapd; vd;d gq;fhFk;? 

iii. GtpahdJ mjd; mr;Rg;gw;wa rPuhd NfhzNtfk; ω ,y;  RoYfpd;wJ vdf; fUJf. mf; Nfhz 

Ntfj;jpidf; fUJk; NghJ GtpNkw;gug;gpy; mike;Js;s fPo; Fwpg;gplg;gl;Ls;s Gs;spfs; ,uz;bYk; 

epiyahf ,Uf;Fk; myFj; jpzptpw;F Nkw;gug;gpdhy; toq;fg;gLk; kWjhf;fj;jpw;fhd Nfhitia 

,, EE Rg Mfpatw;wpd; rhu;gpy; ngWf. 
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(1) kj;jpa Nfhl;bd; ahjhapDk; xU Gs;spapy;        

(2) tlKidT / njd;KidtpYs;s Gs;spapy; 

iv. Gtpapidr; Rw;wp re;jpudpd; Row;rp xOf;fhdJ 60RE MiuAila tl;lnkd fUjp Gtp rhu;;ghf 

re;jpudpd; Row;rpf; fjp 1kms
-1 ,idtpl mjpfnkdf; fhl;Lf. ( 3.1

6

10
 vd;f,

 

kmRNkgg EE 6400,10 1    ) 

v. vkJ nts;SLj;njhFjpahfpa ghy; tPjpapd; (Milky Way Galaxy) ikaj;ij ikakhff; nfhz;L 

vkJ #hpadhdJ ghy; tPjpapd; me;jj;jpy; ,Ue;J tl;lg; ghijapy; tyk; tUfpd;wJ vd thdpiy 

Muha;r;rpahsh;;fs; fUJfpd;wdh;. ,jd; Miu 5 x 10
18

km vdTk; mjd; Rw;wy; fhyk; 6 x 10
15

s 

vdTk; mwpag;gl;Ls;sJ. 

(a) ghy; tPjpapy;  #upadpd; Row;rpf;fjpapid kms
-1  ,y; fhz;f.[ 3 vd;f] 

(b) ghy; tPjpapd; jpzpT mjd; ikaj;jpy; nrwptile;Js;s Gs;spj; jpzpT vdf; fUjp ghy; 

tPjpapd; nkhj;jj; jpzpitf; fhz;f. ( 5.18
7.6

125
 vd;f, G = 6.7 x 10

-11 
Nm

2 
kg

-2 ) 

vi.  

(a) Nfhs; xd;wpw;fhd “jg;GNtfk; (Ve)” vd;gjpypUe;J ahJ tpsq;Ffpd;wPH?  

(b) rPuhd Nfhs tbt Nfhs; xd;wpd; Miu, jpzpT vd;gd KiwNa R, M  vdpd; ,f; Nfhspd; 

jg;GNtfk; (Ve)  ,w;fhd Nfhitapid ngWf. 

(c) ve;jnthU el;rj;jpuNkh my;yJ NfhNsh RUq;fYf;Fs;shfp nrwptilAk; NghJ mf; 

NfhspypUe;jhd jg;gy; Ntfk; xspapd; Ntfj;jpw;F rkkhFk; NghJ fUe;JisahtJ 

Muk;gpf;fpd;wJ vd ek;gg;gLfpwJ. mr; re;jug;gj;jpy; mjd; MiuahdJ mtjp Miunad 

(RC) tpgupf;fg;gLfpd;wJ. ( el;rj;jpuj;jpd; jpzpT 2x10
30 

kg ) 

(1) vdNt #upaidg; Nghd;w Row;rpailahj el;rj;jpunkhd;W nrwptile;J fUe;Jisahf 

khwj; njhlq;Fk; mtjp Miu (RC )  mz;zsthf 3km vd fhl;Lf. 

(2) fUe;Jis mtjp MiuapYs;s NghJ Nkw;gug;gpy; <h;g;G Mh;KLfiy fhz;f. 

(3) fUe;Jis mtjp MiuapYs;s NghJ mjd; ruhrhp mlh;j;jp ahJ? 
 

09. gFjp (A) ,w;F my;yJ gFjp (B) ,w;Fkhj;jpuk; tpil vOJf  

gFjp (A) 

(a)  kpd;Ndhl;l mlu;j;jpapid tiuaWj;J mjd; myfpidAk; jUf? 

(b) Cu fk;gpapd; myF fdtsT RahjPd ,yj;jpud;fspdJ vz;zpf;if n ck; Fwpj;jnthU 

kpd;Ndhl;lk; xd;wpd; NghJ ,yj;jpud;fspdJ ruhrup efuy; fjp vd ck; ,yj;jpud; xd;wpd; 

Vw;wk; e ck; Mapd; ,f;fk;gpapYs;s kpd;Ndhl;l mlu;j;jp J ,w;fhd njhlu;gpidj; jUf?  

(c) 12V kpd;dpaf;ftpirAilaJk; 45Ah nfhs;ssTilaJk; kPs; epug;gf;$baJkhd gw;wup 

xd;whdJ Kw;whf kPs; epug;gg;gl;Ls;sJ.  

i. Kw;whf Vw;wg;gl;Ls;s ,f;fyj;jpid gad;gLj;Jk; NghJ mjdhy; ,lk; ngaur; 

nra;af;$ba cau;e;jgl;r Vw;wk; ahJ?  

ii. ,f; fyk; KOikahf kpd;dpwf;fg;gLk; fhyk;tiu fyj;jpdJ kpd;dpaf;ftpir 12V 

vdf; nfhz;L fyj;jpypUe;J ngwf;$ba mjpAau; kpd;rf;jp ahJ? 
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𝐸 = 12 𝑉 

60 𝑊, 12𝑉 

 

𝑃1 

  

𝑃2 

  

𝑃3 

 

𝑃4 

  

𝑃5 

  

𝑃6 

  

𝑄1 

  

𝑄2 

  

𝑄3 

  

𝑄4 

  

𝑄5 

  

𝑄6 

(d) 12V, 60W vDk; tPjj;jpy; juq;fzpf;fg;gl;Ls;s kpd; 

Fkpopid njhopw;gLj;Jtjw;F Nkw;Fwpg;gpl;l fyk;  mUfpy; 

fhl;lg;gl;lthW gad;gLj;jg;gLfpd;wJ. 

i. kpd; Fkpio G+uz tYtpy; njhopw;glr; nra;a 

jFe;jthW ,k;; kpd;dpizg;gpid nra;tjw;F gad;gLj;j 

Ntz;ba ,izg;Gf;fk;gp gw;wp ahJ $WtPu;? 

ii. kpd; FkpopDhlhd kpd;Ndhl;lk; ahJ? 

iii. gad;gLj;jg;gl;l nrg;Gf;fk;gpapd; FWf;Fntl;Lg; gug;ghdJ 1mm
2    Mapd; 

,izg;Gf; fk;gpapDhlhd kpd;Ndhl;l mlu;j;jp ahJ? 

iv. gad;gLj;jg;gl;l flj;jpapd; myFf; fdtstpYs;s RahjPd ,yj;jpud; 

vz;zpf;ifahdJ 1.25 x 10
29

m
-3 vdpd; flj;jpapDhlhd RahjPd ,yj;jpudpd; ruhrup 

efuy; fjp ahJ? (,yj;jpud; xd;wpdJ Vw;wk; e = 1.6x 10
-19

 C  ) 

v. fyj;jpdhy; ,k; kpd;Fkpio xspur; nra;af; $ba mjp$ba Neuk; ahJ? 

 

(e) %d;W ntt;NtW nrwpTfspy; xspia 

juf;$bathW jq;Fjd; ,iofspdhyhd 

kpd;FkpioAk; mtw;wpd; nraw;ghl;bw;Fupa 

Mopfs; A,B ,idAk; nfhz;l kpd;Fkpo; 

mikg;ig mUfpy; cs;s cU fhl;Lfpd;wJ. 

mjpy; xU ,io 60W,12V  vdTk; 

kw;iwaJ  120W,12V vdTk; 

juq;fzpf;fg;gl;Ls;sJ. ,jid njhopw;glr; 

nra;a NkNy $wg;gl;l fykhdJ 

gad;gLj;jg;gLfpwJ. 

i. kpd;FkpohdJ njhopw;glf;$ba cau; tY ahJ? 

ii. kpd;Fkpo;fs; njhopw;glf;$bantt;NtW tYf;fSk; mjw;nfhj;j MopapliyAk; jUf? 

iii. cau; tYtpy; njhopw;glr; nra;Ak; NghJ Fkpopy; cs;s ,U ,iofSk; vt; 

,izg;gpy; (rkhe;jukhf/njhluhf) ,izf;fg;gLfpd;wd? 

(f) fpwp];k]; (Christmas) Nghd;w gz;bif fhyq;fspy; rpwpa kpd;Fkpo;fis mjpfstpy; 

gad;gLj;jp fpwp];k]; kuk; (christmas tree)  Nghd;wtw;wpid moFgLj;Jk; Nehf;fj;jpw;fhf 

ePz;l kpd;Fkpo; Nru;f;if tbtikf;fg;gLk;. Muk;g fhyq;fspy; kpd;FkpohdJ 

rkhe;jukhfTk;> njhluhfTk; ,izf;fg;gl;l kpd;Fkpo; njhFjpahfNt gad;gLj;jg;gl;lJ. 

,jd; gFjpapid fPNo cs;s cU fhl;Lfpd;wJ. 

 

 

 

 

 
 

 kpd;toq;fypw;F  

60W    ,io 

120W    ,io 

fz;zhb 

A 

B 

fhtyp 
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i. ,k; kpd;Fkpo;fs; midj;ijAk; njhluhfNth my;yJ rkhe;jukhfNth 

,izf;fhikf;fhd fhuzk; ahJ? 

ii. P1 kpd;Fkpo; gOjilAk; NghJ Vida kpd;Fkpo;fSf;F ahJ epfOk;? 

iii. gz;biff;fhy tpsf;Ffis mikg;gjpy; cs;s 

,lu;ghLfis jtpu;g;gjw;fhf jw;NghJ mjw;F 

khw;W kpd;Fkpo; xd;W jhahupf;fg;gl;Ls;sJ. 

mjid mUfpYs;s cU vspikahf 

fhl;LfpwJ. ,ioapd; njhopw;ghl;bd; NghJ 

,io mWk; re;ju;g;gj;jpy; cghak; X MdJ A 

,w;Fk; B ,w;Fk; ,ilapy;  FWQ;Rw;iw 

Vw;gLj;JfpwJ. jw;NghJ ,k; kpd;Fkpopd; 

gad;ghl;L mD$yk; ahJ? mjid tpsf;Ff. 

gFjp (B) 
  

 

Nkw;Fwpj;j nraw;ghl;L tpupayhf;fpapd; gag;gpd;  𝑂𝑢𝑡𝑝𝑢𝑡  epuk;gy; Nthy;w;wsT ± 6.4V MfTk; jpwe;j 

jil eak; (A0) 10
5 MfTKs;sJ. ,jd; nga;g;Gj;jil kpf caHT vd;gjhy; ,jd; nga;g;G 𝐼𝑛𝑝𝑢𝑡   

Kbtplq;fspDlhd kpd;Ndhl;lk; Gwf;fzpf;fj;jf;fJ. 

i. ,t; tpupayhf;fp Neu; epuk;gyilaj; Njitahd Vin  ,d; ,opT NeHg; ngWkjpapid( Vmin ) 

fhz;f. 

ii. V2 ,d; ngWkjp 2V MFk; NghJ nraw;ghl;L tpupayhf;fpapy; gag;G mOj;jk; 6.4V I 

ngwj;Njitahd  V1  ,d; ,opTg; ngWkjpiaf; fz;L, mJ mz;zsthf  2V  ,w;;F rknddf; 

fhl;Lf. 

iii. Ma;T$lk; xd;wpd; ntg;gepiy Neuj;Jld; khWgLfpwJ. khiy 6 kzpapypUe;J fhiy 6 

kzpf;fpilapy; ,jd; ntg;gepiy xU jlitahtJ 10
0
C  ,w;F rkkhf my;yJ mjw;F 

Fiwthf mile;jpUg;gpd; fhiyapy; tUk; Ma;thsUf;F mjid ntspg;gLj;jf;$bajhf Rw;W 

xd;W tbtikf;f Ntz;bAs;sJ. ,e; Nehf;fj;jpw;fhf nraw;ghl;L tphpayhf;fpapd; 

nga;g;Gf;fspw;F fhl;bAs;sJ Nghy; mOj;jk; toq;fg;gLfpwJ.   

 

 

Ma;T$lj;jpy; Vw;wg;gl;Ls;s ntg;g czhp ntg;gepiyf;F Neu; tpfpjrkkhd Nthy;w;wsitj; 

juty;yJ.  

(a) Ma;T$lj;jpd; ntg;gepiy 10
0
C my;yJ mjdpYk; Fiwthf mikifapy; nraw;ghl;L 

tpupayhf;fpapd; gag;gpypUe;jhd  NeH epuk;gy; Nthy;w;wsT 6.4V ,id ngWtjw;F 10
0
C 

ntg;gepiyapy; ntg;g czhpapdhy; cUthf;f Ntz;ba mOj;jk; mz;zsthf ahJ? 

 

cghak; X 

B A 

   ,io 

 

   fz;zhb 

+

- 

+2V VO 
Ma;T$lj;jpy;  Vw;wg;gl;Ls;s  

ntg;g czhpapypUe;J 

+ 

- 

V1 

V2 

Vo 
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(b)  

 

 

 

 

 

 

 nraw;ghl;L tphpayhf;fpapd; gag;ghdJ  jpuhd;rpw;wh; Rw;wpd; nga;g;Gld;  njhLf;fg;gl;L ,jd; 

gag;G V0 MdJ Xh; NAND GATE ,dhy; cUthf;fg;gl;l S-R vOtPo; (flip-flop) cld; 

njhLf;fg;gl;Ls;sij NkYs;s cU fhl;LfpwJ.  

(1) Ma;T$lk; xd;wpd; ntg;gepiy 10
0
C ,Yk; mjpfkhf ,Uf;Fk; re;jh;g;;gj;jpy; V0

1
 ,d; 

gUkd; ahJ? 

(2) Ma;T$lj;jpd;  ntg;gepiy 10
0
C my;yJ mjpYk; Fiwthf  ,Uf;Fk; re;jh;g;gj;jpy; 

mb xl;lj;jpidf;fhz;f (VD = 0.7V,   VBE = 0.7V ) 

(3) jpuhd;rpw;whpd; Xl;leak; 100 vdpd; tpdh(iii)(b)(2) ,w;Fhpa epiyikapy; V0
1

  ,d; gUkd; 

0 Mtjw;Fhpa RC ,d; ,opTg;gUkd; ahJ? 

(4) Ma;T$lj;jpd;  ntg;gepiy 10
0
C my;yJ mjpYk; Fiwthf  ,Uf;Fk; re;jhg;;gj;jpy; 

S,R Mfpatw;wpd; nga;g;Gj; jh;f;f kl;lq;fis vOJf 

(c) khiy 6 kzpf;F Ma;T$lk; G+l;lg;gLifapy; LED mize;jpUg;gjw;Fhpa kPsikT 𝑟𝑒𝑠𝑒𝑡   

nra;ag;gl;lJ. khiy 6 kzpf;F ntg;gepiy 14
0
C  ,y; ,Ue;J gbg;gbahf Fiwe;J es;spuT 

1 kzpastpy; mz;zsthf 10
0
C ,Yk; Fiwe;jJ. gpd; ntg;gepiyahdJ NkYk; 

Fiwtile;J mjd; gpd; mjpfhpj;J mjpfhiy 5 kzpastpy; mz;zsthf 10
0
C ,Yk; 

mjpfhpj;J fhiy 6 kzpastpy; 15
0
C MfpaJ. gpd;tUk; Neuq;fSf;Fhpa S,R,Q ,d; jh;f;f 

kl;lq;fis fhl;Ltjw;F fPOs;s ml;ltizapid ckJ tpilj;jhspy; gpujpnra;J 

ml;ltizia epug;Gf. 

Neuk; S R Q 

,uT 8.30    

es;spuT 1.30    

mjpfhiy 5.30     

 
iv. kpd;irif gyifapy; cgNahfpf;fg;gl;Ls;s a,b,c,d,e,f,g vd;Dk; xspfhYk; ,Uthapfs; VOk; 

A,B,C,D,E,F,G vd;Dk; Flip-Flopfs; VOk; gad;gLj;jg;gl;L cUthf;fg;gl;Ls;s Rw;whdJ fPNo 

cUtpw; fhl;lg;gl;Ls;sJ. xU vOtPo; ,d; gag;G Q =1 MFk; NghJ cupa xsp fhYk; 

,UthapahdJ xspu;tNjhL mit xspUk; Kiwg;gb 0 – 9  tiuf;Fkhd vz;fis fhl;rpg;gLj;j 

KbAk;;.  

VBE=0.7V 

RC 

RB= 500k𝛺  D 

VD = 0.7V 

+5V 

VO
1 

LED 

+ 

− 

S 𝑄 

R 𝑄  

5V 
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cUtpw; fhl;lg;gl;L;s;sthW %d;W vd;Dk; ,yf;fk; fhl;bapdhy; fhl;rpg;gLj;jg;gLfpd;wJ. 

,jw;F mLj;jjhf Ie;J vd;Dk; ,yf;fj;ij fhl;Ltjw;F vt;ntt; Flip-Flop fSf;F 

mikT 𝑠𝑒𝑡  nga;g;G nraw;gLj;j Ntz;Lk; vd;gijAk; vt;ntt; Flip-Flop fSf;F 

kPsikT 𝑟𝑒𝑠𝑒𝑡  nga;g;G nraw;gLj;j Ntz;Lk; vd;gijAk; jUf. 

10. gFjp (A) ,w;F my;yJ gFjp (B) ,w;Fkhj;jpuk; tpil vOJf 

gFjp (A) 

SARS – COV -2  (Severe Acute Respiratory Syndrome Corona Viurs – 2) vd;w iturpdhy; Vw;gLk; Covid -

19 vd;w NehahdJ jPtpukhf guTk; xU Nehahf (epidemic)  khwp ,U tUlq;fshf cyfk; KOtJk; 

kpfTk; ghupa jhf;fj;ij Vw;gLj;jpathW cs;sJ. ,j;jhf;fj;jpdhy; ,yq;if Nghd;w gy ehLfspy; 

nghUshjhu tPo;r;rpAk; Vw;gl;Ls;sJ. 

,e; Nehapd; jhf;fj;jpy; kpf Kf;fpa tpisthdJ kdpju;fspd; Rthrj;njhFjpapid tpiuthf 

nraypof;fr; nra;tjhFk;. mjhtJ ,t; iturhdJ EiuaPuypDs; cs;s rpw;wiwfspDs; 

guk;gyile;J O2 gutypid Fiwtila nra;J FUjpf;F O2 toq;fg;gLtij nghpJk; rPu;Fiyar; 

nra;fpd;wJ. ,jd; fhuzkhf FUjpapy; O2 ,d; msit mstpLk; SpO2 ( Gw xl;rprd; nrwpT) 

ngWkhdkhdJ cWjpaw;w xU epiyia milfpd;wJ. RfNjfp xUtupd; SpO2 ngWkhdk; 96%  vd;w 

Mff; Fiwe;j kl;lj;jpy;; Ngzg;gly; Ntz;Lk;. 

         Covid ,dhy; gPbf;fg;gl;l NehahspnahUtu; Kfk; nfhLf;Fk; kw;WnkhU gpur;rpidahf  FUjpapDs; 

iturhdJ cl;gpuNtrpj;j gpd; FUjpf;fyd;fspd; Rtu;fspy; cUthf;Fk; rpijT fhuzkhf milg;G 

(𝑐𝑙𝑜𝑔𝑔𝑖𝑛𝑔) cUthFjy;, kw;Wk; clypdhy; Covid iturpw;F vjpuhf NghuhLtjw;F Nehnajpu;g;G 

rf;jpapid (immunity) mjpfupg;gjw;F Kaw;rpf;Fk; NghJ cUthFk; rsp (Mucus) cl;Rthr–

ntspr;Rthr nraw;ghl;bw;F ,ilA+Wk; Vw;gLj;Jfpd;wJ. mjdhy; Covid NehahsUf;F rpfpr;ir 

mspf;Fk; NghJ mtu;fspd; capiug; ghJfhg;gjw;fhf itj;jpah;fshy; %d;W tifahd rpfpr;ir 

(A) 

d 

f 

a 

g 

b 

c c 

d 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 
S   Q 

R 

S   Q 

R 

S   Q 

R 

S   Q 

R 

S   Q 

R 

S   Q 

R 

S   Q 

R 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


 

 

AL/2021/01/T-II(B) 

Kiwfs; iff;nfhs;sg;gLfpd;wd. Nehahspapd; FUjpapy; xl;rprd; kl;lkhdJ cupathW Ngzpf; 

nfhs;tjw;F nraw;ifahd xl;rprid toq;FtJ> cUthFk; rspapid Fiwg;gjw;F kUe;Jfis 

toq;FtJk; kw;Wk; FUjpahdJ fl;bahtjhy; (Clot) Vw;gLk; ghjpg;ig Fiwg;gjw;F FUjpapd; 

gha;ikapid Fiwf;Fk; kUe;Jfis toq;FtJk; MfpaitahFk;. vdpDk;; Fwpg;gpl;l rpyUf;F 

Nehapd; mjp jPtpuk; fhuzkhf kUj;Jth;fspd; ,k;Kaw;rp Njhy;tpfisAk; re;jpf;f Neupl;lJ.  

mt;thW ,Ue;j NghjpYk; mNef Nehahsu;fs; ,e;Nehapd; fLikahd jhf;fj;jpw;F cl;glhjjhy; 

Nehahspapd; clk;gpdhNyNa Nkw;Fwpg;gpl;l ghJfhg;G epiyikfs; Mf;fpf; nfhs;sg;gl;L Neha; 

Fwpfis fhl;lhky; my;yJ Neha; Fwpfis Fiwthd kl;lj;jpy; fhl;bathW Fzkile;J 

tpLfpd;wdu;. jw;NghJ jphpgile;j Gjpa xkpf;uhd; (OMICRON) Covid Viurs  guTtjhf 

mwpag;gl;Ls;sJ.  ,J rhjhuz iturpYk; mz;zsthf MwpypUe;J gj;J klq;F mjpfkhd 

Ntfj;jpy; guTfpwJ vd tpQ;Qhdpfs; $Wfpd;wdh;. ,jDila jhf;fk; ,d;Dk; Xh; ,U thuq;fspy; 

njhpatUk.;  

rhjhuz kdpjd; xUtd; epkplnkhd;wpw;F 16 Kiw %r;nrLg;gjd; %yk; epkplnkhd;wpw;F 

 8 yPl;lu; mstpyhd tspapid cs;nsLf;fpwhd;. mt;tspapy; 20% MdJ xl;rprd; MFk; . mjpy; 25% 

khdJ Rthrr;rpw;wiwfs; %yk; FUjpf;F ,lkhw;wg;gLfpwJ. vdpDk; Covid -19 Nehahsp xUtUf;F 

mr;rjtpfpjk; 11.11%  tiuf;Fk; FiwtilAk;. Nehapd; tPhpaj;jpw;F mika ,J NkYk; 

Fiwtilayhk;. ,f;fhuzj;jpdhy; NehahspfSf;F FUjpapd; SpO2 mstpid cfe;j mstpy; 

NgZtjw;fhf Nkyjpf O2  ,id nraw;ifahf toq;f Ntz;bAs;sJ. Nehahspf;F Njitahd O2 

,id nraw;ifahf toq;Ftjw;F O2 mlq;fpAs;s rpypz;lnuhd;W> mKf;f rPuhf;fp, SpO2 ,d; 

mstpid msg;gjw;F Pulse – Oxy meter Mfpad mtrpakhFk;. 

,q;F xl;rprd; rpypz;lupypUe;J fpilf;Fk; cauKf;f 

xl;rprdhdJ tsp mKf;f rPuhf;fpapdhy; mKf;fk; 

Fiwf;fg;gl;L, mjd; gpd; Nehahspapd; EiuaPuy; cyu;e;J 

Nghtij jLg;gjw;F ePuhtpAk; Nrh;f;fg;gl;L tpNrl ,wg;gu; 

FohapDlhf Nehahspf;F toq;fg;gLfpwJ. mKf;f 

rPuhf;fpapd;  mstpilapdhy; Nehahspf;F tspkz;ly 

mKf;fj;jpy; toq;fg;gLk; Nkyjpf xl;rprdpd; 

; msthdJ epkplnkhd;wpw;F yPl;lu; (lpm) vd;w myfpdhy; mstplg;gLfpwJ. ,q;F FUjpapy; SPO2  

,d; ngWkhdj;ij 96% ,y; NgZtjw;F toq;fg;gl Ntz;ba Nkyjpf xl;rprdpd; msthdJ nrg;gk; 

nra;ag;gl Ntz;Lk;.  Nehahspf;F nrg;gk; nra;ag;gl Ntz;ba ,g; ngWkhdk; 1 lpm ,Ue;J 3 lpm 

kl;lj;jpy; Ngzpf; nfhs;s $bajhf ,Ue;jhy; Nehahspapd; epyik ghuJhukpy;iy vdTk; mg; 

ngWkhdkhdJ 4 lpm ,Ue;J 5 lpm kl;lk;tiu Ngz Ntz;bd; Nehahspapd; epyik ghuJhukhdJ 

vdTk;; gupNrhjidfspypUe;J njupa te;Js;sJ.  

(a)  

i. Covid – 19 Nehapw;F fhuzkhd itu]; vJ?  

ii. egu; xUtu; Covid – 19 ,dhy; gPbf;fg;gLk; NghJ FUjpapy; O2 ,d; msit mstpLk; SpO2  

ngWkhdkhdJ Fiwtiltjw;fhd ,uz;L fhuzq;fs; jUf 

iii. Nehahspf;F O2 MdJ nraw;ifahf toq;fg;gLk; NghJ mjDld; ePuhtp Nrh;f;fg;gLtjw;fhd 

fhuzk; ahJ? 

Air pressure regulator 

 

Pulse oximeter 

 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


 

 

AL/2021/01/T-II(B) 

iv. Covid Nehahsp xUtu; ghuJhukhd epyikapYs;shh; vd;gij itj;jpah;fs; vr;re;jh;g;gj;jpy; 

KbntLg;ghh;? 

v. rhjhuz kdpjd; 27
0
C ntg;gepiyAs;s tspia Rthrpg;ghd; Mapd; xU epkplj;jpy; 

rpw;wiwfspdhy; FUjpf;F ,lkhw;wg;gLk; O2  ,d; %y; vz;zpf;if ahJ? 

 

(b) Nkw;Fwpg;gpl;l nrad; Kiwapy; cgNahfpf;fg;gLk; xl;rprd; rpypz;lu; xd;wpy;  fhzg;gLk; O2  ,d; 

jpzpT 35.2 kg vd Fwpg;gplg;gl;Ls;sJ. mjd; fdtsT 25dm
3 MtNjhL mJ 27

0
C #oy; 

ntg;gepiyapy; itf;fg;gl;Ls;sJ. 

i. rpypz;lupDs; xl;rprdpd; %y; vz;zpf;ifapid fhz;f. 

ii. rpy Nehahsu;fs; ghuJhukhd epiyapYs;s NghJ SpO2 ngWkhdkhdJ FiwtilahJ Ngz O2  

toq;fg;gLk; kl;lk; 5 lpm ,w;F nrg;gk; nra;ag;gl;lJ. vdpd;  ,r; rpypz;lhpdhy;  ,k;kl;lj;jpy; 

vj;jid kzpj;jpahyq;fspw;F O2  toq;fyhk;.  

O2  ,d; %yf;$w;Wj;jpzpT=32gmol
-1; 

mfpy thA khwpyp (R) = 
25

3
J mol

-1 
K

-1  

tsp kz;lymKf;fk;=1 x 10
5 
Pa 

 

gFjp (B) 
 ,t; tpdh Jfs; ngsjpfj;ij (Particle Physics) mbg;gilahff; nfhz;lJ. 

Jfs; ngsjpfk; (Particle Physics) mZf;fs; kw;Wk; mtw;wpd;; cl;fl;likg;G njhlHgpyhd tplaq;fis 

tpgupf;fpd;wJ. NkYk;, cl;fl;likg;G my;yJ NkYk; gpupf;fKbahj cz;ikahd mbg;gilj; 

Jfs;fisf; (my;yJ Jzpf;iffisf;) fz;Lgpbg;gij Nehf;fkhff; nfhz;Ls;sJ. xUfhyj;jpy; 

mZ NkYk; gpupf;fKbahj mbg;gilj; Jzpf;ifahFk; vdf; $wg;gl;lJ. vdpDk; 20Mk; 

Ehw;whz;bd; Muk;gj;jpy; mZthdJ fU xd;iwf; nfhz;Ls;sJ vd;Wk;> fUf;fs; Neh; Vw;wKila 

GNuhj;jd;fisAk;(p) Vw;wkw;w epA+j;jpud;fisAk;(n) nfhz;Ls;sJ vd;gjid tpQ;Qhdpfs; 

fz;lwpe;jdH. mf;fhyj;jpd; gpd;dhd mwptpay; tshr;;rpapdhyhd fz;Lgpbg;Gf;fs;> fUJNfhs;fs; 

Mfpatw;wpd; %yk; ngwg;gl;l KbTfs; rpytw;wpypUe;J  midj;J rlg;nghUl;fSk; Ngu;kpNahd;fs; 

(fermions) vdg;gLk; Jzpf;if tifapdhNyNa cUthfpAs;sd vd;gij mwpaKbe;jJ. 

Ngh;kpNahd;fs; MdJ MW nyg;Nuhd;fs; (leptons),  MW Fthf;Ffs;; (quarks) Mf ,uz;L 

tifg;gLj;jg;gl;Ls;sd. jw;NghJ ,itNa mbg;gilj; Jzpf;iffs; vdg;gLfpd;wd. ,tw;wpd; 

ngah;fs;> FwpaPLfs; kw;Wk;; Vw;wq;fs; gpd;tUkhW mikAk;;. (,yj;jpudpd; Vw;wj;jpd; gUkd; e ) 

quarks      leptons 

ngah; FwpaPL  Vw;wk;   ngah;   FwpaPL  Vw;wk;  

up  u  e
3

2


   electron   e  -e 

down d  
e

3

1


   electron  neutrino ve
  

0  

charm c  
e

3

2


   muon   μ  -e 
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strange s  
e

3

1


   muon  neutrino  vμ
 

 0 

top  t  

e
3

2


   tau   τ  -e 

bottom b  

e
3

1


   tau  neutrino  vτ  0 

mbg;gilj; Jzpf;iffspw;F vjph;kiwj;(Kuz;) Jzpf;iffSk; (anti  particles) cz;L.; ,it vjph;f; 

;FwpAila Vw;wq;fisAk; NtW vjpu; ,ay;GfisAk; nfhz;bUf;Fk;. ,tw;wpd; FwpaPL, cjhuzkhf  

evedu  Nghd;wdthW mikAk;. Kuz; GNuhj;jpud;> Kuz; epA+j;jpud; Nghd;w Jzpf;iffs; 

KiwNa GNuhj;jpud;> epA+j;jpud; Mf;fg;gl;Ls;s Fthf;Ffspd; Kuz; Fthf;Ffisf; nfhz;bUf;Fk;. 

 NghNrhd;fs; (bosons) vdg;gLk; Jzpf;iffs; ,tw;iwj; njhlHGgLj;j / ,izj;Jitf;f 

cjTfpd;wd. GNuhj;jpuDk;> epa+j;jpuDk; %d;W Fthf;Ffs; Nru;tjhy; Njhd;wpAs;sd. MfNt 

GNuhj;jd;fSk; epa+j;jpud;fSk; mbg;gilj; Jzpf;iffs; my;y. Mdhy; ,yj;jpud;fs; mbg;gilj; 

Jzpf;iffs; MFk.; 

GNuhj;jpud; uud  vDk; %d;W Fthf;FfisAk;> epA+j;jpud; udd vDk; %d;W Fthf;FfisAk; yk;lh 

Jzpf;ifahd ᴧ
0
 , uds vDk; %d;W Fthf;FfisAk; rpf;kh Jzpf;iffshd ∑

+
, ∑

0
, ∑

- vd;gd KiwNa 

uus, uds, dds  Mfpa %d;W  Fthf;FfisAk; xNkfh Jzpf;ifnahd;whd Ω
-
,
 

sss vDk; %d;W 

Fthf;FfisAk; fpNahd; tifia rhh;e;j K
0
, K

+ Nghd;w Jzpf;iffs; KiwNa  susd ,
 
Mfpa 

,U Fthf;FfisAk;  nfhz;Ls;sd. ,it Nghd;W gy Jzpf;iffs; fz;lwpag;gl;Ls;sd. 

Fthf;Ffshy; Md Jzpf;iffs; fl;Nwhd;];(hadrons) vdg;gLfpd;wd. ,J ,Utifg;gLj;jg; 

gLfpd;wJ. mjhtJ %d;W(3) Fthf;Ffshyhdit gwpNahd;fd;(baryons) vdTk;> ,uz;L(2) 

Fthf;Ffshyhdit kPNrhd;fs;(mesons) vdTk; miof;fg;gLk;. vy;yh tif kPNrhd;fSk; xU 

Fthf;ifAk; xU Kuz; Fthf;ifAk; nfhz;bUf;Fk;. 

,aw;ifapy; mbg;gil tpirfs; ehd;F cs;sd. mitahtd <h;g;G tpir (gravitational force), 

kpd;fhe;j tpir (electro magnetic force), typikahd tpir (strong force), eypthd tpir(weak force) 

vd;gdthFk;. 

<h;g;G tpir jpzpTfshy; jpzpTfspy; cUthf;fg;gLk; fth;r;rp tpirahFk;;. ,J mZf;fUtpYs;s 

Fthf;Ffspw;fpilapy; njhopw;gLtjpypUe;J  ,U tpz; kPd; kz;lyq;fspw;fpilapy;(galaxy)  

njhopw;gLtJ tiuahd gue;j tPr;RilaJ. jpzpnthd;wpdhy; cUthf;fg;gLk; ,t;tpirf;fhd Gyj;ij  

Fwpg;gpl;l vy;iyf;Fs; fl;Lg;gLj;j KbahJ. ,t;tpirfspd; rpy tpisTfshtd kuj;jpYs;s gok; 

jiuia Nehf;fp tpOjy;> Gtpia nra;kjpfs;, re;jpud; Nghd;wd tyk;tUjy;> R+upaidf; Nfhs;fs; 

tyk;tUjy;> fUe;Jisfspd; cUthf;fk;> <h;g;G tpy;iyfspd; cUthf;fk;> <h;g;gpdhy; Nfhs;fspd; 

ikag;gFjpapy; cUthFk; cauKf;fk; fU cUfy; jhf;fj;ij Cf;Ftpj;jy;> <h;g;G mOj;j rf;jp 

vDk; rf;jptbtk; Nghd;wd. 
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kpd;fhe;j tpir Vw;wj; Jzpf;iffshYk; mtw;wpd; ,af;fq;fshYk; cUthfpd;wd. ,J fth;r;rp> 

js;Sif Mfpa ,U tpisTfis cUthf;Fk;. ,t;tpirfspd; rpy tpisTfshtd fUitr; Rw;wp 

,yj;jpud;fs; tyk; tUjy;> mZf;fspd; Nrh;f;ifahy; %yf;$Wfspd; cUthf;fk;;> mZf;fs>; 

%yf;$Wfspd; Nrh;f;ifahy; rlg;nghUl;fspd; cUthf;fKk; mtw;wpd; ,ay;GfSk; (cjhuzk;- 

kpd;flj;jp> kpd;fhtyp> kPs;jd;ikahdJ> tpiwg;ghdJ> fhe;jkhf;ff;$baJ> fhe;jkhf;f KbahjJ 

Nghd;wd) kpd;Ndhl;lj;ij cUthf;fy;> kpd;fhe;j miyfspd; (Nghl;Nlhd;fs;) gpwg;ghf;fk;> kpd;fhe;j 

miyfspd; fhyy;> cwpQ;ry; epwkhiyfs;> rlg;nghUl;fspd; epwk;> kpd; fhe;j mOj;j rf;jp vDk; 

rf;jptbtk; Nghd;wd. ,t;tpirf;fhd Gyj;ij  vy;iyg;gLj;j KbAk;. 

typikahd tpir epA+j;jpud;> GNuhj;jpud; Nghd;wtw;wpDs; cs;s Fthf;Ffspw;fpilNaahd fth;r;;rp 

tpirf;Fk;> rw;W NtWgl;l typikahd tpir fUtpw;Fs; ,Uf;Fk;  epA+j;jpud;> GNuhj;jpud; 

Nghd;wtw;iwf; fl;b itg;gjw;fhd fth;r;rp tpirf;Fk; fhuzkhfpd;wd. ,t;t;piria fUtpd; 

vy;iyf;Fs; fUjpd;; kw;iwa tpirfSld; xg;gpLk; NghJ kpf typikahdJ. ,jdhy; fUtpDs; 

cs;s Vw;wq;fspw;fpilapyhd js;S tpiria kPwp  mtw;iw fl;Lf;Fs; itj;Js;sJ. ,t;tpir 

kpff;Fiwe;j tPr;RilaJ. ,jdhNyNa xU vy;iyf;F Nkw;gl;l ngupafUf;fs; G+kpapy; 

fz;lwpag;gltpy;iy. 

eypthd  tpir MdJ fUtpDs; typikahd tpirapYk; FiwthdJ Mdhy; mq;Fs;s kw;iwa 

tpirfspYk; ngupaJ. 

(a)  

1. mbg;gilj; Jzpf;iffs; vd;why; vd;d vd;gijAk;  Kjypy; mwpag;gl;l mbg;gilj; 

Jzpf;ifiaAk; jUf? 

2. Ngh;kpNahd;fspy; cs;s ,U tiffisAk; jUf? 

3. rlg;nghUl;fs; vj;jid mbg;gilj; Jzpf;iffshy; Mdit? 

4. n,p Mfpait nfhz;Ls;s Vw;wj;ij mit Mf;fg;gl;Ls;s Fthf;Ffspd; Vw;wj;ijf; 

fUJtjd; %yk; epahag;gLj;Jf? 

5. ∑
+
 ,   K

0
 Jzpf;iffs; nfhz;Ls;s Vw;wq;fisj; jUf? 

6. Kuz; GNuhj;jpud;> Kuz; epA+j;jpud; Mf;fg;gl;Ls;s Fthf;Ffisj; jUf? 

7. fl;Nwhd; vd;gJ ahJ vdf; $wp mtw;wpd; ,U gpupTfisAk; jUtJld; mt;tpU 

gpupTfspYKs;s Jzpf;iffspw;F xt;nthU cjhuzk; jUf? 

(b)  

1. mbg;gil tpirfs; ehd;ifAk; jUf? 

2. <h;g;G tpirapd; tpisTfs; %d;iw ntt;NtW Gyq;fspy; jUf? 

3. kpd;fhe;j tpirapd; tpisTfs; %d;iw ntt;NtW Gyq;fspy; jUf? 

4. Gs;spNaw;wk; xd;wpdhy; cUthFk; Gyj;jpid mij ikakhff; nfhz;l r MiuAila 

Nfhsg;gpuNjrj;jpDs; vy;iyg;gLj;Jk; Kiwapidg; glj;jpd; cjtpAld; tpsf;Ff? 

5. <h;g;G tpy;iy vd;gjpypUe;J ahJ tpsq;FfpwPh;? 

 

(c) fUtpYs;s GNuhj;jpuDf;Fk; epA+j;jpuDf;Fk; ,ilapy; tYthd XH caH fUtpir(Nuclearforce) 

mjhtJ xUtif typik tpir> gpNahd;(Pion) vd;Dk; mwpag;glhj Jzpf;ifia GNuhj;jDf;Fk; 
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epA+j;jpuDf;Fk; ,ilapy; gupkhw;wk; nra;ag;gLtjd; %yk; cUthtjhf mwpag;gl;lJ.  ,g; 

gpNahd;; gupkhw;wg;gLk; Ntfk; xspapd; NtfkhfTk; (3.0 x10
8
m/s)  typik tpir tPr;R 1fm  

(10
-15

m) JhuKk; MFk;. ,tw;iw Neubahf mtjhdpf;f KbahJ. ,it nka;epfH Jzpf;iffs; 

(Virtual Particles) vdg;gLk;. i`rd;NgHf; (Heisenberg) ,d; epr;rakw;w nfhs;ifapd; mbg;gilapy; 

Δt vd;Dk; FWfpa fhyj;jpw;F kl;LNk gpNahd; capHg;Gld; ,Uf;fKbAk; vd;gjd; %yk; 

GNuhj;jDf;Fk; epA+j;jpuDf;Fk; ,ilapy; gupkhw;wk; nra;ag;gLk;;. 

; rf;jpapd; msT gpd;tUk; rkd;ghl;bdhy; nfhLf;fg;gLk;. 
t

h
E




4
 ,q;F h gpshq;fpd; 

khwpyp. (h = 6.63x10
-34

Js,   e = 1.6x10
-19 

C, ) 

1. gpNahd;(Pion); caph;g;Gld; ,Uf;Fk; Neuj;ijf; fhz;f? 

2. i`rd;NgHf; (Heisenberg) ,d; epr;rakw;w nfhs;ifapd; mbg;gilapyhd R+j;jpuj;ijg; 

gad;gLj;jp gpNahdpd; rf;jpia MeV ,y; fhz;f? 

3. gpNahdpd; jpzpitf; fhz;f? 

 

 

***** 
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  KOg;gjpg;GupikAilaJ/ All Rights Reserved] 

1. gpd;tUtdtw;Ws; vJ tYtpd; myF Watt  ,w;F rktsthdJ?

(1) Nm (2) Nm
-1

(3) Nms
-1

(4) Ns (5) Js

2. vspa Crnyhd;wpdJ 20 miyTfSf;fhd fhyk; 25s vd> kpfr;rpwpa mstPL 0.2s mstplf;$ba

epWj;jw;fbfhuj;ijg; gad;gLj;jp mstplg;gl;lJ. xU miytpw;Fupa fhyf; fzpg;gpy; cs;s rjtPj

tOthdJ?

(1) 0.8% (2) 1% (3) 4% (4) 8% (5) 16%

3. gpd;tUtdtw;Ws; vj;Jzpf;if ,U fPo;(down) Fthf;FfisAk; xU Nky;(up) Fthf;ifAk; nfhz;L

cUthdJ?

(1) mZ (2) ,yj;jpud; (3) GNuhj;jpud; (4)epA+j;jpud; (5) Kuz; GNuhj;jpud;

4. gf;fePsk; l cila jpz;k rJuKfp Mf;fg;gl;Ls;s jputpaj;jpd; Vfgupkhz tpupifj;jpwd; α
0
C

-1

ck; miwntg;gepiyapy; mjd; mlh;j;jp ρ Tk; MFk;. Kfpapd; ntg;gepiy 10
0
C apdhy; mjpfupj;j

epiyapy; mz;zsthf mjd;

(A) nkhj;j Nkw;gug;gsT )201(2 l

(B) nkhj;jf; fdtsT )301(3 l

(C) mlh;j;jp )301(  

NkYs;s $w;Wf;fSs; rupahdJ my;yJ rupahdit?

(1) (A) kl;Lk; (2) (A), (B) kl;Lk; (3) (A),(C) kl;Lk;

(4) (B),(C) kl;Lk; (5) (A),(B),(C) ahTk;

  ftdpf;f    : 

 ,t;tpdhj;jhs; 12 gf;fq;fspy; 50 tpdhf;fisf; nfhz;Ls;sJ.

 vy;yh tpdhf;fSf;Fk; tpil vOJf.

 tpilj;jhspy; jug;gl;Ls;s ,lj;jpy; ckJ Rl;nlz;iz vOJf.

 1 njhlf;fk; 50 tiuAs;s tpdhf;fs; xt;nthd;Wf;Fk; (1)> (2)> (3)> (4)> (5) vd ,yf;fkplg;gl;l

tpilfspy; rupahd  my;yJ  kpfg; nghUj;jkhd  tpiliaj ;  njupe;njLj;J> mjidtpilj;jhspy;

cs;s mwpTWj;jy;fSf;F     mikag; Gs;sb (X) ,l;Lf; fhl;Lf. 

fzpg;ghidg; gad;gLj;jf;$lhJ. 
(g = 10 N kg

-1
) 
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5. Vw;wg;gl;l rkhe;juj; jl;Lf;nfhs;stpapd; jfLfspilNa xU jl;bypUe;J kw;iwa jl;Ltiu

Jhuj;Jld;(r) kpd;Gyr; nrwpT(E) khWgLtij tiuG fhl;Lfpd;wJ. mjpy; epow;gLj;jg;gl;l gug;G

Fwpg;gJ?

(1) nfhs;sstpapy; Nrkpf;fg;gl;Ls;s rf;jpapid.

(2) nfhs;sstpapy; Nrkpf;fg;gl;Ls;s Vw;wj;jpid.

(3) nfhs;sstpapd; nfhs;sstj;ij.

(4) jlLfspw;fpilNa cs;s kpd;mOj;j NtWghl;il.

(5) jfLfspilNa cs;s kpd;mOj;jg; gbj;jpwid.

6. jpUj;jkhd mstPl;ilf; fhl;Lk; ntg;gkhdpnahd;W Gjpa mstpil xd;wpy; juk; fzpf;fg;gl;Ls;sJ.

mt; mstpilapy; ePuhtpg; Gs;sp  348
0
X MfTk; gdpf;fl;bg; Gs;sp 128

0
X MfTk; cs;sJ. 28

0
C

ntg;gepiyapy; Fwpj;j ntg;gkhdp itf;fg;gl;Ls;sNghJ mjd; thrpg;G?

(1) 61.6
0
X (2) 148

0
X (3) 189.6

0
X (4) 338

0
X (5) 353

0
X

7. 100
0
C ,Ys;s 10g  ePuhtp KOtJkhf 100

0
C  ePuhf khWk; NghJ ntsptplg;gLk; ntg;gj;jpd;

msthdJ?

( 100
0
C ntg;gepiyapy; ePupd; Mtpahjypd; jd;kiw ntg;gk; 2.2 x 10

6 
J kg 

-1  
)

(1) 220kJ (2) 22kJ (3) 2.2kJ (4) 22J (5) 2.2J

8. Gs;sp xyp Kjnyhd;wpypUe;J Fwpg;gpl;lnthU Jhuj;jpy; mk;Kjypd; xypapdJ nrwpT kl;lk; 90dB

MFk;. mjdJ xypapdhyhd nrwpT kl;lk; 50dB Mf fhzg;gLk; ,lj;jpw;fhd xyp KjypypUe;jhd

Jhuk; Kd;ida Jhuj;jpd;?

(1) ,U klq;F (2) gj;J klq;F (3) ,UgJ klq;F (4) EhW klq;F

(5) ,UEhW klq;F

9. F.nt.K gug;G 1mm
2 MfTk; ePsk; 1m   MfTk; cs;s

,ioapd; kPJ gpuNahfpf;fg;gLk; tpir F  cld; ,ioapy;

Vw;gLk; ePl;rp e ahdJ tiugpy; fhl;bathW

khWgLfpd;wJ. ,ioahf;fg;gl;l jputpaj;jpd; aq;fpd; 

kl;lhdJ (Nm
-2

) ,y;? 

(1) 5 x 10
5 

(2) 50 x 10
5 

(3) 2.5 x 10
5 

(4) 50 x 10
10 

(5) 2 x 10
10 

10. jug;gl;Ls;s gliyr; Rw;wpw;fhd gag;G F ,id 

nga;g;Gfs; A,B,C rhh;ghf G+yf;Nfhit tbtpy; jUtJ? 

CBAF  ).()1( CBAF )..()2( 

).()3( CBAF  CBAF  .)4( )..()5( CBAF 

11. ,aq;fpf; nfhz;bUf;Fk; Jzpf;ifnahd;wpd; ,af;f rf;jp E Mapd;  mj;Jzpf;ifapd;

bGnwhf;yp miy ePsk; gpd;tUk; vjw;F Neh; tpfpjrkd;?

2

1

)1( E 2

1

)2(


E E)3( 1)4( E 2)5( E

A 

B 

C 
F 

r

E 

0 
0 

F 

e 
F/N 

e/mm 

5 

100 
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12. xNu jputpaj;jpdhy; cUthf;fg;gl;Ls;s l, 2l ePsq;fis cila  fk;gpj; Jz;Lfs; ,uz;Lk; rkkhd

jiliaf; nfhz;Ls;sd. ,f; fk;gpfs; ,uz;Lk; xd;Nwhnlhd;W njhlupy; ,izf;fg;gl;L

kpd;Rw;nwhd;wpy; cgNahfpf;fg; gl;Ls;sJ.

gpd;tUk; $w;Wf;fisf; fUJf.

(A) fk;gpfs; ,uz;bw;Ff; FWf;fhfTKs;s mOj;j NtWghLfs; rkdhFk;.

(B) 2l  ePskhd fk;gpapDs; ,yj;jpud;fspd; ruhrup  efu;Tf;fjp  kw;iwajpYk; mjpfk;.

(C) l ePskhd fk;gpapDs; kpd;Gyr; nrwpT gUkd; kw;iwajpYk; mjpfk;.

,tw;Ws; rupahdJ my;yJ rupahdit? 

(1) (A) khj;jpuk; (2) (B) khj;jpuk; (3) (C) khj;jpuk;

(4) (A),(C) khj;jpuk; (5) (A),(B),(C) ahTk;

13. A, B vd;gd rkdhf Vw;wg;gl;Ls;s  KiwNa mA, mB jpzpTfisf;

nfhz;l ,U Gs;spj;jpzpTfs; jhspw;F cs;Nehf;fp rPuhd fhe;jg;Gyk;

cs;s ,lj;jpy; jhspd; topNa KiwNa VA, VB fjpfspy; ,af;fp tplg;gl

mtw;wpd; ghijfs; fhl;bathW mikfpd;wd Mapd;> gpd;tUk;

njhlh;GfSs; rupahdJ?

BBAA VmVm )1(
BBAA VmVm )2( BABA VVmm  &)3(

BABA VVmm  &)4( BABA VVmm  &)5(

14. rPuhd Nfhnyhd;wpd; GtpaPu;g;G ikaj;jpd; miktplk; G MFk;. mt;tplj;jpNyNa njhFjpapd; <h;g;G

ikak; mikaf;$bathW> rPuhd fk;gpia gad;gLj;jp V tbtpy; tisf;fg;gl;l ru;trkkhd ,U

gFjpfs; mf;Nfhypy; nghUj;jg;gl;Ls;stw;wpy;  rhj;jpakw;wJ?

15. Nfhstbt ePh;j;Jsp xd;wpd; kPJ rptg;G> ePy

xspfs; fye;j xspf;fjph; gl;L Kwptile;J

ntspNaWtij cU fhl;Lfpd;wJ.

gLNfhzk; θ0 ck;> Kwptile;J ntspNaWk;

rptg;G> ePy epwf;fjph;fspd; ntspg;gL Nfhzq;fs;

KiwNa θR, θB

MfTk; ,Ug;gpd; mtw;wpw;fpilg;gl;l njhlh;GfSs; rupahdJ. (cU mstpilf;fika 

tiuag;gltpy;iy) 

BR  0)1( BR  0)2( BR  0)3( RB  0)4( BR  0)5(

16. cUtpw; fhl;lg;gl;Ls;s jil tiyaikg;gpy; Kidfs;

A,B  Gs;spfspilNaahd tpisAs; jilahdJ?

(1) 1Ω (2) 2Ω (3) 3Ω

(4) 9Ω (5) 14Ω

θ0 

θR

θB

R 

B 

R,B 

(1) 

G 

(2) 

G 

(3) 

G 

(4) 

G 

(5) 

G 

B 

A 

mA

mB
VB

VA

A 6Ω 

6Ω 

6Ω 

2Ω 

8Ω 

8Ω 

1Ω B 
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17. 4eV rf;jpAila Nghl;Nlhd; 2eV Ntiyr;rhHG cila xU cNyhf Nkw;gug;gpd; kPJ 

gLfpd;wJ. fhyg;gLk; xsp ,yj;jpud;fspd; mjpAaH ,af;frf;jp? 

(1) 1eV (2) 2eV (3) 3eV (4) 4eV (5) 6eV

18. epiyf;Fj;Jj; jsj;jpYs;s fjT xd;W xg;gkhd ,U epiyf;Fj;J

Kisf;fl;ilfspd; cjtpAld; fpilj;jsj;jpy; Royf;$bathW

epiyf;Fj;Jr; RtUld; ,izf;fg;gl;Ls;sij cU fhl;Lfpd;wJ.

Kisf;fl;ilfspdhy; fjtpw;F toq;fg;gLk; tpirfisr; rupahff; fhl;LtJ?

19. VmOj;jNtWghl;by; nraw;gLk; X fjpHf; Fohahy; fhyg;glf;$ba X fjpupd; Mff; Fiwe;j

miy ePsk; (gpshq;fpd; khwpyp h, xspapd; Ntfk; c ,yj;jpud; Vw;wk; e)

cV

he
)1(

eV

hc
)2(

hc

eV
)3(

hV

ec
)4(

he

cV
)5(

20. epiyahd czh;jpwd; kpf;f juhR xd;wpy; njhq;ftplg;gl;Ls;s ,Nyrhd xg;gkhd

fg;gp kPJ nry;Yk; ,Nyrhd ePsh ,ioapd; Kidfspy; rkdw;w M, m vDk; ,U

jpzpTfs; fhl;bathW njhq;ftplg;gl;Lg; gpbf;fg;gl;Ls;sd. jpzpTfs; nkJthf

,aq;f mDkjpf;fg;gl;l NghJ juhrpd; thrpg;Gg; gw;wpa gpd;tUk; $w;Wf;fSs;

rupahdJ? (Fw;wpfs; fg;gpiaNah jiuiaNah njhlhjtiuahd ,af;fj;ijf;

fUJf)

(1) (M+m)g   ,Yk; FiwT.

(2) (M+m)g   ,w;F rkd.;

(3) (M+m)g   ,Yk; mjpfk;.

(4) Muk;gj;jpy; (M+m)g   ,Yk; Fiwthf ,Ue;J gpd;  (M+m)g   ,w;F rkdha; tUk;.

(5) Muk;gj;jpy; (M+m)g   ,Yk; mjpfkhf ,Ue;J gpd;  (M+m)g   ,w;F rkdha; tUk;.

21. fpilahd Neuhd Mw;wpYs;s ePh; khwh Ntfk; v Ald; gha;e;Jnfhz;Ls;sJ. epiyahd ePhpy; u

Ntfj;jpy; ePe;jf;$ba xUth;> mNj tpidj;jpwDld; Mw;wpDs; Xh; Fwpj;j epiyapypUe;J Mw;wpd;

gha;r;ry; jpirapy; Fwpj;j Jhuk; ePe;jp mq;fpUe;J cldbahfj; jpUk;gp vjph;j;jpirapy; ePe;jp Muk;g

epiyia milfpd;whh;. mtupd; KOg; gpuahzj;jpw;Fkhd ruhrupf; fjp?

u)1( 22)2( vu 
u

vu 2)(
)3(



u

vu 2)(
)4(



u

vu 22

)5(


(1) (2) (3) 

(5) (4) 

M 

m 

 Kisf;fl;il 

fjT 
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22. xg;gkhd fpil Nkirapd; Xh; Gs;spapypUf;Fk; m jpzpTila 

Fw;wpf;F khwhf; fpil tpir F fhl;bathW  Nkirapd; 

tpspk;ig Nehf;fp njhlh;r;rpahfg; gpuNahfpf;fg;glf; Fw;wp 

Nkirapd; tpspk;ig milAk;NghJ Fw;wp ngWk; ce;jk;  P 

Mapd;> 

Nkirapd;Fwpj;j Gs;spapy; 2m jpzpTila Fw;wp itf;fg;gl;L mNj fpiltpir F Fw;wpkPJ 

gpuNahfpf;fg;gl mf;Fw;wp Nkirapd; tpspk;ig milAk; NghJ nfhz;Ls;s ce;jk;?   

 2
)1(

P
 

2
)2(

P
 

P)3(
 P2)4(  

P2)5(  

23.  

 

fhlbathW rk FWf;Fntl;Lg; gug;Gk;> ePsKk; cila AB , BC Mfpa ,U fk;gpfs; B apy; 

nghUj;jg;gl;L cUthf;fg;gl;l Nrh;j;jpf;fk;gp <h;f;fg;gl;l epiyapy; mjd; ,U KidfSk; 

epiyg;gLj;jg;gl;Ls;sd. fk;gp AB Mf;fg;gl;l jputpaj;jpd; mlh;j;jp fk;gp BC apdjpd; ehd;F klq;F 

MFk;. FWf;fjph;tpd;NghJ re;jp B apy; fZ tuf;$ba rhj;jpakhd miy tbtk;? 

 

 

 

 

 

 

 

 
  

24. fhl;lg;gl;l kpd;Rw;wpy; rpypf;fd; ,UthapAk; ikag;G+r;rpa 

,yl;rpa Nthy;w;W khdpAk; gad;gLj;jg; gl;Ls;sJ. 

Kid A Gtpj;njhLg;gplg;gl;bUf;f Kid B, -2V 

mOj;jj;jpy; Ngzg;gLfpd;wJ. Nthy;w;Wkhdpapd; thrpg;G? 

 (1) 0V               (2) +0.7V                (3) -0.7V              (4) +2V                 (5) -2V  

 

25. khwh mjph;ntz;zpy; xypiag; gpwg;gpf;Fk; epiyahd xypKjy; x;d;wpid Nehf;fpAk; mjpypU;eJ 

tpyfpAk; mtjhdp xUtu; khwh Ntfj;jpy; gazpf;Fk; NghJ mtjhdp Nfl;Fk; Njhw;w 

mjpu;;ntz;fspd; $l;Lj;; njhif 720Hz MFk;. xyp Kjy; gpwg;gpf;Fk; xypapd; mjpu;ntz;zhdJ?  

 (1) 320Hz        (2) 360Hz          (3) 380Hz             (4) 400Hz           

(5)   mtjhdp ,aq;;Fk; Ntfk; njupe;jhNy $w KbAk;.  
 

26. kpd;Rw;wpd; gFjpnahd;W cUtpw; fhl;lg;gl;Ls;sJ. Gs;sp B rhh;ghfg; Gs;sp A apYs;s mOj;jk; 

+15V MFk;. 1μF , 2μF  nfhs;sstpfspw;F FWf;Nfahd mOj;jNtWghLfs; KiwNa? 

 

 

 

 VV
3

10
,

3

5
)1(  VV

3

5
,

3

10
)2(  VV

2

15
,

2

15
)3(  VV

3

50
,

3

25
)4(  VV

3

25
,

3

50
)5(  

F 

A B C 

A B C 

(1) 

A B C 

(2) 

A B C 

(5) 

A B C 

(3) 

A B C 

(4) 

A B 
2Ω -2V 

_ 
+ V 

B A 

1μF 2μF 

10V, 2Ω 
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27. kPw;wu; ghyj;jpid cgNahfpj;J njupahj; jil R (R > 

20Ω) ,idf; fhz;gjw;F mikf;fg;gl;Ls;s Rw;whdJ 

cUtpw; fhl;lg;gl;Ls;sJ. jilfs; ,uz;bidAk; 

xd;Wld; xd;W ,lk; khw;wpa NghJ kPz;Lk; ngwg;gl;l 

rkdpiyg; Gs;sp  Muk;g 

rkdpiyj; jhdj;jpypUe;J 20cm ,lk;ngau;e;jJ. fUtpapd; 

KidT tOf;fspidg; Gwf;fzpf;fyhk; vdpd; njupahj; 

jil R?  

 (1) 30Ω      (2) 40Ω        (3) 50Ω        (4) 60Ω       (5) 70Ω 

 

28. X, Y vDk; ,U Clfq;fis P ia ikakhff; 

nfhz;l R MiuAila tis Nkw;gug;G gpupf;fpd;wJ. 

Clfk; X ,Ys;s Gs;spg;nghUs; O tpypUe;J kpf 

mUfhfr; nry;Yk; xspf;fjpu;fs; ,uz;L nghJ 

Nkw;gug;gpy; fhl;bathW Kwptilfpd;wJ. ,J 

rk;ge;jkhf $wg;gl;l gpd;tUk; $w;Wf;fSs; 

jtwhdJ?  

(1) Clfk; X ,d; KwpTr;Rl;bapYk; Clfk; Y apd; KwpTr;Rl;b mjpfk;. 

(2) Clfk; X ,y; xspapd; Ntfj;jpYk; Clfk; Y apy; xspapd; Ntfk; FiwT.  

(3) nghUs; OMdJ  nghJ Nkw;gug;ig Nehf;fp efu;j;jp itf;fg;gbd; nghJ Nkw;gug;gpy; Kwptile;j 

fjph;fs; tpupe;J nry;Yk;;. 

(4) nghUs; O MdJ nghJ Nkw;gug;ig tpyj;jp efu;j;jp itf;fg;gbd; nghJ Nkw;gug;gpy; Kwptile;j 

fjph;fs; P apd; tyg;gf;fj;jpy; Xh; nka; tpk;gj;ij cUthf;Fk;.  

(5) nghJ Nkw;gug;gpd; tisthiu R cah;thf;fg;gbd; Fwpj;j gLfjph;fs; Kwptile;jgpd; 

xUq;fpr;nry;Yk; 
 
 

29. cUtpw; fhl;lg;gl;Ls;sthW xUepw xspf; fjpnuhd;W tspapYs;s rJuf; 

fdtbt fz;zhbf; Fw;wpapy; gl;L Kwptile;J ntspNaWfpd;wJ. 

,e;epfo;T rk;ge;jkhd gpd;tUk; $w;Wf;fSs; rupahdJ my;yJ 

rupahdit?  

(A) gLNfhzk; θ1 I mjpfupf;Fk; NghJ ntspg;gLNfhzk; θ2 FiwAk;.  

(B) gLNfhzk; θ1 I Fiwj;Jr; nry;yg;gLk; NghJ fjpuhdJ epiyf;Fj;J 

Kfj;jpy; KOTl;njwpg;gilayhk;. 

(C) Fwpj;j fz;zhb tsp ,ilKfj;jpw;fhd mtjpf;Nfhzk; 45
0 apYk; 

mjpfk;. 

 (1) (A) khj;jpuk;  (2) (B) khj;jpuk;   

 (3) (A),(B)khj;jpuk;  (4) (A),(C) khj;jpuk;  

 (5) (A),(B),(C) ahTk;  

 
 

(   ) 

G 

20Ω
 

R
 

Y X 

P O 

θ1 

θ2 
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P 

Q ρ 

2ρ 

h 

h 

30. cUistbtg; ghj;jpuj;jpDs; ePupYk; mlh;j;jp Fiwe;j jputpaj;jpdhyhd 

jpz;k cUisnahd;W itf;fg;gl;L mjd; mbahdJ ,Nyrhd  ePsh 

Ehypdhy; ,izf;fg;gl;L ghj;jpuj;jpd; mbAld; njhLf;fg;gl;Ls;sij cU 

fhl;Lfpd;wJ. ghj;jpuj;jpDs; khwh tPjj;jpy; ePuhdJ nkJthf tplg;gbd;> 

Neuj;Jld;(t)  ghj;jpuj;jpy; ePNuWk; cauk;(h)  ,d; khwiy gUkl;lhff; 

Fwpf;Fk; tiughdJ? 

 
 
 
 
 
 

 
 

31. jdpikg;gLj;jg;gl;L itf;fg;gl;Ls;s O it ikakhff; 

nfhz;l Vw;wg;glhj jbj;j flj;Jk; Nfhs XL> mjd; 

ikaj;jpy; Gs;sp Vw;wk; q itf;nfhz;Ls;sJ. S vd;gJ 

fUjg;gLk; Nfhrpd; %ba gug;ghFk;. gpd;tUk; 

vr;nrad;Kiw my;yJ nrad;Kiwfs; S ,Dhlhd 

kpd;ghaj;jpy; khw;wj;ij Vw;gLj;jyhk;.  

(A) Xl;bDs; cs;s Gs;sp Vw;wk; q tpd; epiy Xl;bDs;Ns gpwpNjhh; ,lj;jpw;F khw;wg;gLk; NghJ. 

(B) gpwpNjhh; Gs;sp Vw;wk; Gs;sp N ,y; itf;fg;gLk; NghJ. 

(C) gpwpNjhh; Gs;spVw;wk; Gs;sp M ,y; itf;fg;gLk; NghJ. 

 (1) (A) khj;jpuk;  (2) (B) khj;jpuk;  (3) (A),(B)khj;jpuk; 

 (4) (B),(C) khj;jpuk; (5) (A),(B),(C) ahTk;  

 
32. ngz;nzhUtUf;F 40 tajhfpaNghJ mtuJ fz;fspw;F Kd;dhy; 25cm Jhuj;jpy; cs;s 

Gj;jfj;ij thrpg;gjw;F +2D tYTila tpy;iyfisf;nfhz;l %f;Ff; fz;zhbapid mzpa 

Ntz;bapUe;jJ. mtuJ taJ 45 MfpaNghJ Nkw; Fwpg;gpl;l %f;Ff; fz;zhbapid 

mzpe;Js;sNghJ Gj;jfj;jpid thrpg;gjw;F mjid fz;;zpypUe;J 40cm Jhuj;jpy; 

itf;fNtz;bapUe;jJ. 45 tajpy; Gj;jfj;ij fz;zpypUe;J 25cm Jhuj;jpy; itj;J thrpg;gjw;F 

mtu; mzpaNtz;ba %f;Ff; fz;zhbapdJ tpy;iyfspd;; tYthdJ? 

     (1) 2.5D                (2) 3D         (3) 3.5D         (4) 4D           (5) 5D  

 

33. KiwNa 2ρ, ρ  mlh;j;jpfis cila> fdtsT khwhky; xd;Wld; xd;W 

fyf;Fk; ,ay;Gila P, Q vDk; ,U jputq;fs; F.nt.K.gug;G A cila 

cUis tbtkhd ghj;jpunkhd;wpy; nky;ypajfl;bd; cjtpAld; fhl;bathW 

epiyepWj;jg;gl;Ls;sd. xt;nthU jput epuy;fspdJk; cauk; h Mapd;;. 

jfl;bid mfw;wp ,U jputq;fSk; rPuhff; fyf;f mDkjpj;jNghJ jputj; 

njhFjpapy; epfOk; mOj;j rf;jp ,og;ghdJ?  

 4
)1(

2 gAh 
 2

)2(
2 gAh 

 2

3
)3(

2 gAh 
 3

2
)4(

2 gAh     

 (5) khw;wk; Vw;glhJ
 
                                                          

h 

(1) 

t 

h 

 
 

(2) 

t 

h 

 
(3) 

t 

h 

 
(4) 

t 

h 

 
(5) 

t 

h 

 

q S 
M N 

O 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


- 8 - 

 

AL/2022/01/T-I 

34. xg;gkhd fpilj;jsj;jpy; itf;fg;gl;Ls;s 1kg jpzpTila rPuhd Fw;wpAk;> mr;R Rtupw;F nrq;Fj;jhf 

kl;Lk; cuha;T VJkpd;wp ,aq;f RahjPdKila> mr;Rld; Nru;j;J 0.5kg jpzpTila xg;gkhd rPuhd 

fg;gpAk;>  ,Nyrhd ePsh ,ioapdhy; ,izf;fg;gl;bUf;f> fg;gpkPJ nry;Yk; ,Nyrhd ePsh ,ioapd; 

xUKid Rtnuhd;Wld; ,izf;fg;gl;bUf;f kWKid F vDk; tpirapdhy; ,Of;fg;gLtij 

NkypUe;J Nehf;fg;gLk; Njhw;wk; cUtpy; fhl;lg;gl;Ls;sJ. Sin𝜃=3/5 MAk;;> F = 2.5N MAk; cs;s 

fzj;jpy; Fw;wpapd; Mu;KLfyhdJ? ( ,iofs; ahTk; xNu fpilj;jsj;jpy; cs;sd vd;f)  

(1) 3ms
-2

 

(2) 4ms
-2

 

(3) 9ms
-2

 

(4) 12ms
-2

 

(5) 18ms
-2 

 

35. epuk;gpa ePuhtpiaf; nfhz;Ls;s tspahdJ ghj;jpunkhd;wpy; nfhs;sg;gl;Ls;sJ. ghj;jpuj;jpDs; 

cs;s nkhj;j mKf;fk; 200mmHg MFk;. ntg;gepiyapid khwhky; Ngzpf; nfhz;L tspf;frpT 

Vw;glhky; ghj;jpuj;jpd; fdtstpid 
3

2
 gq;fhff; Fiwf;Fk;; NghJ mjDs; nkhj;j mKf;fk; 

290mmHg MfpaJ Mapd;> miwapd; Fwpj;j ntg;gepiyapy; ePupd; epuk;gyhtp mKf;fk;?  

 (1) 18 mmHg     (2) 20mmHg     (3) 22mmHg (4) 25mmHg      (5) 28mmHg 
 

36. cUtpw; fhl;lg;gl;Ls;sthW Ftpaj; Jhuk; 10cm cila tpuptpy;iyahdJ jsthbapw;F Kd;dhy; 

10cm Jhuj;jpy;  itf;f;g;gl;bUf;f> ,lg;gf;fkhf kpfTk; njhiytpYs;s nghUnshd;wpypUe;J tUk; 

xspahdJ tpy;iyapd; kPJ gLfpd;wJ. tpy;iy > MbapilNa ,Ue;J Mbia Nehf;Fk; Nehf;Fdh; 

xUtUf;Ff; Njhd;Wk; tpk;gkhdJ?  

(1) Mbf;Fg; gpd;dhy; 10cm Jhuj;jpy; fhzg;gLk;. 

(2) Mbf;Fg; gpd;dhy;  15cm Jhuj;jpy; fhzg;gLk;. 

(3) Mbf;Fg; gpd;dhy;  20cm Jhuj;jpy; fhzg;gLk.;  

(4) Mbf;F Kd;dhy;  5cm Jhuj;jpy; fhzg;gLk;.  

(5) tpk;gk; VJk; Njhd;whJ. 
 

37. ru;trkdhd ,U miutl;ltbtg; gFjpfshf 

tisf;fg;gl;Ls;s fk;gpnahd;W cUtpw; fhl;lg;gl;Ls;sthW 

cs;s rPuhd fhe;jg;Gynkhd;wpDhL rPuhd Ntfk; V apy; 

efh;j;jg;gLk; NghJ fk;gpapd; Kidfs; A,B  apw;fpilapy; 

Jhz;lg;gLk; kpd;dpaf;ftpir(E)   fhyk;(t)  cld; 

khWgLtijj; jpwk;gl tiff; Fwpf;Fk; tiughdJ?  

 

 

 

 

 

E 

t 

 (1) 

E 

t 

 (2) 

E 

t 

 (3) 

E 

t 

 (4) 

t 

E 

 (5) 

θ 

F 

10cm 

V 

A 

B 
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38. E1 kpd;dpaf;f tpirAk; r1  cl;jilAk;  cila fyKk; , E2 

kpd;dpaf;f tpirAk; r2  cl;jilAk;  cila fyKk;  fhl;bathW 

Gwj;jil R cld; kpd;Rw;wpy; ,izf;fg;gl;Ls;sd. 

mfj;jilfspYk; Gwj;jilapYk; tPo;r;rpailAk; 

mOj;jNtWghLfs; KiwNa V1, V2, VR MFk;.   Rw;wpYs;s A, 

B Gs;spfs; FWQ;Rw;whf;fg;gl;lNghJ Gwj;jil R ,Dhlhd 

kpd;Ndhl;lk; I ,y; khw;wkpy;iyahapd;> gpd;tUk; njhlh;GfSs; 

rupahdJ my;yJ rupahdit? 

(A) 
22 VE   

(B) RVVE  11  

(C) 
21 EE 

 
Mapd;

  
Rrr  12  

(1) (A) khj;jpuk;  (2) (B) khj;jpuk;  (3) (C)khj;jpuk; 

 (4) (B),(C) khj;jpuk; (5) (A),(B),(C) ahTk;  

 

39. A, B Mfpa ,U jputq;fis ntg;gNkw;Wk; NghJ 

ntg;gepiyAld;(θ0
C) mtw;wpd;; fdtsTfspd;(V) khwiy 

tiuG fhl;Lfpd;wJ. mj;jputq;fs; rk;ge;jkhd gpd;tUk; 

$w;Wf;fSs; rupahdJ my;yJ rupahdit?  

(A) 0
0
C jputk; A ,d; fdtsT jputk; B ,d; fdtstpid tplf; 

$bajhFk;. 

(B) jputk; A ,d; fdtsT tpupTj;jpwd; jputk; B ,d; mg;ngWkhdj;jpYk; mjpfkhdJ. 

(C) tiugpy; fhl;lg;gl;l ntg;gepiy tPr;rpy; ,U jputq;fspdJk;; fdtsT tpupTj;jpwd;fs;; 

khwhJs;sd.  

(1) (A) khj;jpuk;  (2) (B) khj;jpuk;  (3) (A),(C)khj;jpuk; 

 (4) (B),(C) khj;jpuk; (5) (A),(B),(C) ahTk;  

 

40. cUtpw; fhl;lg;gl;bUg;gJ  Fw;wiyj; jhq;fpapy; rh;trk Gs;sp Kjy;fs;> xNu mjpu;ntz;zpy; rpwpa 

tPr;rk; A cila tl;ltbt miyKfq;fisg; gpwg;gpj;Jf;nfhz;Ls;sNghJ> jhq;fpapYs;s 

miyKfq;fspd; fzepiyj; Njhw;wj;ij cU fhl;Lfpd;wJ. ,f;fzj;jpy; fhl;lg;gl;l P, Q, R  

Gs;spfspYs;s jput Nkw;gug;Gfspd; ,lg;ngah;rpfis> miyfs; ,y;yhJs;s NghJ mtw;wpd; 

epiyapypUe;J msf;fg;gLk; NghJ gUkidj; jUtjpy; nghUj;jkhdJ?  

 

 

 

 

 
 
 
 

E1, r1 E2, r2 

R 

B A 

I 

B A B A 

 
θ

0
C 

V 

0 

 

A 

B 

      R 
 

     P 

(1) 

(2) 

(3) 

(4) 

(5) 

   Q 
 

      2A 

 

           A   A 

           A         A 

        2A         A 

          A     0 
 

     0         2A 

  A 

  0 

  2A 

  2A 

P 

 

Q 

 R 
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41. ePz;l nky;ypa flj;jpf; fk;gpnahd;W fhlbathW 

tisf;fg;gl;Lk; kbf;fg;gl;Lk; cs;sJ. tisgFjpfs; 

ahTk; xNu ikak; O it cilad. 

tisgFjpfspd; MiufSk; mit ikaj;jpy; 

vjpuikf;Fk; Nfhzq;fSk;(rad) cUtpy; 

fhl;lg;gl;Ls;sd. flj;jpapy; fhl;bathW I 

kpd;Ndhl;lk; nrYj;jg;gLk; NghJ ikak; O tpy; 

mjdhy; cUthf;fg;gLk; tpisAs; fhe;jg;gha 

mlh;j;jp? 
 

r

I





4
)1( 0

 r

I





2
)2( 0

 r

I





3

2
)3( 0

 r

I





4

7
)4( 0

 
(5) G+r;rpak; 

 

42. A, B, C  vDk; %d;W %ba miwfs; xt;nthd;Wk; KiwNa 15
0
C, 20

0
C, 25

0
C ntg;gepiyfspy; 

cs;sJld;> %d;W miwfspDs;Sk; 80% rhuPug;gjd; fhzg;gLfpd;wJ.    mt;tiwfspy; 

cUistbt ru;trkdhd ePiuf;nfhz;Ls;s ghj;jpuq;fs; xt;nthU miwapYk; xt;nthd;W 

itf;fg;gLfpd;wJ. ,g;ghj;jpuq;fspy; cs;s ePuhdJ Mtpahtjhy; mt;tiwfs; epuk;gy; epiyia 

milfpd;wd. mr;re;jh;g;gj;jpy; miw A apy; itf;fg;gl;l ghj;jpuj;jpy; h caukhd jputk; 

Fiwtile;J fhzg;gl;lJ. kw;wa miwfspy; itf;fg;gl;l ghj;jpuq;fspy; FiwtilAk;  ePupd; 

cauq;fis KiwNa jUtJ? 

15
0
C ,y;; epuk;gpa ePuhtpapd; mlh;j;jp = 18gm

-3  

20
0
C ,y;; epuk;gpa ePuhtpapd; mlh;j;jp = 24 gm

-3  

25
0
C ,y;; epuk;gpa ePuhtpapd; mlh;j;jp = 27 gm

-3  

 
hh 3,2)1(

 2

3
,

3

4
)2(

hh

 5

7
,

5

6
)3(

hh

 4

3
,

3

2
)4(

hh

 
hh,)5(  

 

43. M jpzpitAk; Miu R IAk; cila fhl;ba rpy;Y> 

ikaj;jpDhlhd mjd; mr;R gw;wpa rlj;Jtj; jpUg;gk; 2

3

2
MR  If; 

nfhz;Ls;sJ. ,r;rpy;ypd; kPJ mjd;  

mr;rpDhL nry;yf;$bathW tpir F MdJ fpilahfg; gpuNahfpf;fg;gLk; NghJ mJ fpilj;jiuapy; 

tOf;fhJ cUz;L nry;fpd;wjhapd;  jiuapdhy; rpy;ypw;F toq;fg;gLk; cuha;T tpirahdJ?  

 3
)1(

F

 4
)2(

F

 4

3
)3(

F

 5

2
)4(

F

 3

2
)5(

F  

44.  

 

 

 

P, Q, R Mfpa rk ePsq;fisf; nfhz;l %d;W cUistbtf; Nfhy;fs;> F.nt.K gug;Gfs; KiwNa 

3A, 2A, A  ciladTk;> mtw;wpd;;; ntg;gf; flj;jhWfs; KiwNa 3K, 2K, K ciladTk;;> mit 

cUtpw; fhl;lg;gl;Ls;sthW ,izf;fg;gl;lL fhtw;fl;blg;gl;Lk; cs;sd. RahjPd Kidfs; 

O r 

2r 

3r 

4r 

θ 

2θ 

I 

 

I 

 

θ 

F 

 

(3A,  3K) P Q R (2A,  2K) (A,  K) 100
0
C 2

0
C 
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fhl;bathW 100
0
C > 2

0
C ntg;gepiyfspy; Ngzg;gl;Ls;sNghJ cWjpepiyapy;  P > Q Nfhy;fs; 

,izf;fg;gl;Ls;s ,il Kfj;jpy; ntg;gepiyahdJ?  

 (1) 8
0
C              (2) 9

0
C (3) 36

0
C (4) 64

0
C (5) 92

0
C 

 

45. fhl;lg;gl;l kpd;Rw;wpy; XY apw;F tyg;gf;fj;jpYs;s 

njhFjpapd; tpisAs; jil ahJ? 

(1) 3Ω 

(2) 5.5Ω 

(3) 8Ω 

(4) 9Ω    

(5)  10.5Ω 

 

46. Ie;J tpz;ntsp tPuh;fs; nra;kjpfspy; jho; tl;l xOf;fpy; Gtpia tyk;tUfpd;wdh;. mth;fs; jkJ 

nra;kjpfis mNj tl;l xOf;fpy; Kd;idajpYk; tpiuthf nrYj;jj; jpl;lkpLfpd;wdh;. mjpy; 

ehd;F Ngh; nra;kjpapd; Ntfj;ij tpiuthf mjpfupj;Jg; gpd;dh; xOf;if mNj tbtj;jpy; 

NgZtjw;F naw; ,ae;epuj;jpYs;s(jet engine) xLq;fpa %f;Fj; Jthuj;jpDhL (jet nozzle) 

vupnghUisf; fhl;ba Kjy; ehd;F jpirfspy; ntspNaw;Wtjd; %yk; Nkw;nfhs;syhk; vdj; njupT 

nra;fpd;wdh;. Ie;jhktupd; KbT fPo;f; $wpathW mike;jJ; 

 

 

 

 

 

 

 
 

(E) $ba fjpapy; mNj xOf;fpy; ,aq;fr; nra;tJ rhj;jpakw;wJ. 

vt; tPuupdJ njupT rupahdJ? 

 
)()1( A

 
)()2( B

 
)()3( C

 
)()4( D
 

)()5( E
 

 [ 

47. epiykhw;wpr; Rw;W cUtpy; fhl;lg;gl;Ls;sJ. ,q;F toq;fy; mOj;jNtWghl;bd; ,ilth;f;f %yg; 

ngWkjp VS=200V. KWf;Ffspd; vz;zpf;iffspw;fpilapyhd tpfpjk; N1  :  N2  : N3  = 1 : 1.5 : 2 Mf 

mikf;fg;gl;Ls;sJld; Kjw;RUs; mfzpapd; eLg;gFjpapy; mike;Js;sjhy; mjdhy; 

cUthf;fg;gLk; ghak; ,U Jizr; RUs;fspw;Fk; rkkhf toq;fg;gLk;. Jizr;RUs;fspd; 

Kidfspw;Ff; FWf;Nf Jhz;ba mOj;jNtWghl;ilj; jUtJ? 

VVVV 400,300)1( 32   

VVVV 400,300)2( 32 
 

VVVV 200,150)3( 32   

VVVV 200,150)4( 32   

VVVV 200,150)5( 32 
 

 

_ 

+ + 

_ 

N2,  V2 V3,  N3 N1 
+ 
_ 

VS 

Gtp 

(A) 

Gtp 

(C) 

Gtp 

(B) 

Gtp 

(D) 

14V 

r=0 

1Ω 

2Ω 

8Ω VZ=5V 

Y 

X 

1.5Ω 
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48. jiuf;F Nky; epfo;j;jg;gLk; ntbg;G nrad;Kiwnahd;wpy; cUthd ghfq;fspd;> 

epiyf;Fj;Jj; jsj;jpy; cs;s mtw;wpd; Muk;gf; fzepiyiaAk; mit 

mf;fzj;jpy; rkfjpfSld; vy;yhj; jpirfspYk; tPrg;gLtijAk; cU 

fhl;Lfpd;wJ. njhlUk; GtpaPu;g;gpd;fPo; ,af;fj;jpy; gpwpnjhU fzj;jpy; 

ghfq;fspd; epiyfis fhl;Ltjpy; rhj;jpakhdJ? (tspj;jiliag; Gwf;fzpf;f) 

 

 

 

 

 

49. tpz;ntsp Ma;T$lj;jpy; cUistbtj;jpy; cs;s ePH tpLtpf;fg;gl> Nkw;gug;G ,Otpirapd; 

nry;thf;fpd; fPo; ePh;> Jspfshfg; gpupfpd;wJ.; ghFik tpistpd; fhuzkhf rpwpJ Neuj;jpd; gpd; 

mj;Jspfs; epiyahd Nfhstbtq;fisg; ngWfpd;wd. ePupd; Mtpahjy; tpisitg; Gwf;fzpj;J> 

ePupd; Muk;g cUis epiyAld; xg;gpLk; NghJ ,Wjpahf cs;s Nfhstbt tbt ePh; njhFjpapdJ?  

(1) fdtsTk; Nkw;gug;gsTk; fpl;lj;jl;l rkdhf ,Uf;Fk; 

(2) fdtsT  mjpfkhfTk; Mdhy; Nkw;gug;gsT fpl;lj;jl;l rkdhfTk; ,Uf;Fk;. 

(3) fdtsT  FiwthfTk;; Mdhy; Nkw;gug;gsT fpl;lj;jl;l rkdhfTk; ,Uf;Fk;. 

(4) Nkw;gug;gsT mjpfkhfTk; Mdhy; fdtsT fpl;lj;jl;l rkdhfTk; ,Uf;Fk;. 

(5) Nkw;gug;gsT FiwthfTk; Mdhy; fdtsT fpl;lj;jl;l rkdhfTk; ,Uf;Fk;. 

50.  

 

 

 

 

xg;gkhd fpilj;jiuapy; M  jpzpTila rPuhd ngl;bnahd;W tyg;gf;fkhf v  Ntfj;jpy; 

tOf;fpr;nry;fpd;wJ. cuha;tw;w ngl;bapd; cs; Nkw;gug;gpy; 
2

M
 jpzpTila rpwpa Fw;wp fhl;bathW 

ngl;bapd; ,lJgf;f Rtupw;fz;ikapy; ,Ue;J jiurhh;ghf v2  Ntfj;jpy; tyg;gf;fkhf efh;j;jp 

tplg;gl T  Neuj;jpy; Fw;wp ngl;bapd; tyg;gf;f epiyf;Fj;J RtUld; G+uz kPs;jd;ik NkhJiff;F 

cl;gLfpd;wJ. NkhJifapd; gpd; Fw;wp kPz;Lk; ngl;bapd; ,lg;gf;fr; Rtiu te;jila vLf;Fk; 

Neuk;? 

 2
)1(

T

 
T)2(

 
T2)3(

 
T3)4(

 
T4)5(  

 
 
 

 
 
 
 
 

***** 

v 

2

M  
2v 

M

(1) (2) (3) (4) (5) 
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[gf;     Ig; ghu;f;f2

Kf;fpak;:

 ,t; tpdhj;jhs; A, B vd;Dk; ,U

gFj pfisf ;  nf hz ;Ls ;sJ . ,U

gFjpfSf;Fk; xJf;fg;gl;l Neuk; %d;W

kzpj ;j pahyq ;fs ; MFk; . ( Nkyjpf

thr p g ; G  Ne ukhf 1 0  e p k p lq ; fs ;

toq;fg;gLk;.)

 fzpg;ghid gad;gLj;jf;$lhJ.

gFjp A - mikg;Gf;fl;Liu:

 vy;yh tpdhf;fSf;Fk; tpilfis ,t;

tpdhj; jhspNyNa vOJf.

 xt;nthU tpdhTf;Fk; tplg;gl;Ls;s

,lj;jpy; ckJ tpilfis vOJf.

 nfhLf ;fg ; gl ; Ls ;s ,lk ; ckJ

tpilfSf;Fg; NghJkhdJ vd;gijAk;

t pu pthd t pilfs ; mtrpak py ;iy

vd;gijAk; ftdpf;f.

gFjp B - fl;Liu:

 ,g;gFjp MW tpdhf;fisf; nfhz;Ls;sJ.

mtw;wpy; ehd;F tpdhf;fSf;F khj;jpuk;

tpil vOJf. ckf;F toq;fg;gLk;

jhs;fis ,jw;F gad;gLj;Jf.

 ,t; tpdhj;jhSf;nfd toq;fg;gl;l Neu

Kbtpy; gFjp A NkNy ,Uf;Fk; gbahf
A, B Mfpa ,uz;L gFjpfisAk;

xd;whfr; Nru;j;Jf; fl;ba gpd;du; guPl;ir

Nkw;ghu;itahsuplk; ifaspf;f.

 tpdhj;jhspd; gFjp B  ia khj;jpuk;

guPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr;

nry;y mDkjpf;fg;gLtPh;.

A

1

2

3

4

5

6

7

8

9(A)

9(B)

10(A)

10(B)

FwpaPl;nlz;fs;

tpilj;jhs; guPl;rfu; 1

tpilj;jhs; guPl;rfu; 2

Gs;spfisg; guPl;rpj;jtu;

Nkw;ghu;it nra;jtu;

gFjp tpdh ,y. Gs;spfs;

nkhj;jk;

rjtPjk;

KOg;gjpg;GupikAilaJ/All Rights Reserved]

B

guPl;rfupd; cgNahfj;jpw;F khj;jpuk;

Rl;nlz;    : .............................
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[gf;     Ig; ghu;f;f

gFjp A - mikg;Gf; fl;Liu
vy;yh ehd;F tpdhf;fSf;Fk; tpilfis ,j;jhspNyNa vOJf.

(g = 10 N kg1)

,e;epuypy;
vjidAk;
vOjy;
MfhJ

I

 3

1. (a) fPOs;s cUtpy; fhl;lg;gl;Ls;s tupg;glkhdJ juhR xd;wpid fhl;LfpwJ. ,q;F

%d;W mirAk; jpzpTfs; Mp, Mq kw;Wk; Mr  rl;lq;fspd; topNa miraf;$bad.

,q;F ,U rl;lq;fs; rk ,ilntspfspy; gs;sq;fis nfhz;Ls;sd.

(i) cgfuzj;ij ngaupLf. ,jpy; gad;gLj;jg;gl;Ls;s ngsjpftpay; jj;Jtk;

ahJ?

..........................................................................................................................................................................

.......................................................................................................................................................................

(ii) fUtpapdhy; msf;fj;jf;f ,opTj; jpzpT ahJ?

..........................................................................................................................................................................

     (iii) Nkyjpf jpzpTfs; X,Y ,lq;fspy; ,izf;fg;glhjNghJ juhrpdhy;

msf;fj;jf;f cau; jpzpT ahJ?

..........................................................................................................................................................................

.......................................................................................................................................................................

(iv) juhR jl;by; jpzpT msf;f Ntz;ba nghUs; itf;fg;glhj NghJk; kw;Wk;

jpzpTfs; Mp, Mq, Mr G+r;rpa gpupTf;F efu;j;jg;gl;Ls;s NghJk; rl;lq;fs;

fpilepiyf;F tutpy;iyahapd;> fpilr; rkepiyia milar;nra;tjw;F

Nkw;nfhs;sNtz;ba nrg;gk; nra;if ahJ?

..........................................................................................................................................................................

.......................................................................................................................................................................

(v) jl;L kPJ itf;fg;gl;Ls;s jpzptpd; Xu; mstPl;ilg; ngWtjw;F Mp, Mq, Mr
Mfpa jpzpTfs; rupahfj; jhdg;gLj;jg;gl Ntz;Lk;. ve;jj; jpzpT/ jpzpTfs;

gpd;tUkhW nrg;gQ; nra;ag;gLfpd;wJ / nrg;gQ;nra;ag;gLfpd;wd?

(I) njhlu;r;rpahf: ................................................................................................

(II) jdpj;jdpahf (gbKiwfspy;): .....................................................................

 
rl;lq;fs;Vwpfs;

fhl;b (0 ,y;)

X

Y

1 kg
1 kg

500 g
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[gf;     Ig; ghu;f;f

,e;epuypy;
vjidAk;
vOjy;
MfhJ

I

 4

(b) (i) NkNy (a)(iii) ,y; $wg;gl;Ls;s jpzptpYk; $ba msT jpzpT msf;f

Ntz;ba re;ju;g;gj;jpy; ,q;F toq;fg;gl;l 500 g, 1000 g vdf; Fwpf;fg;gl;l
jpzpT/ jpzpTfs; Kbtplk; X,Y ,y; njhq;ftplg;gLk;. mt;thW njhq;ftpLk;

re;ju;g;gq;fspy; fPo; cs;s ml;ltizia epug;Gf.

     (ii) cUtpy; fhl;lg;gl;l gukhzq;fs; a = 6 cm, b = 3 cm kw;Wk; c =18 cm vdf;
nfhz;L 500 g vdf; Fwpf;fg;gl;l jpzptpd; cz;ikg; ngWkhdj;ijf; fhz;f.

..........................................................................................................................................................................

.......................................................................................................................................................................

(c) (i) rkepiy ngwg;gl;lNghJ> mirAk; jpzpTfs; fPOs;s ml;ltizapy;

fhl;bAs;sthW epiyfspy; ,Ue;jhy; xt;nthU epiyfSf;FKhpa

thrpg;Gf;fis vOJf.

(ii) ml;ltizapy; cs;s Ie;jhtJ mstPl;Lf;fhd rjtPj tOit fhz;f.

..........................................................................................................................................................................

.......................................................................................................................................................................

(iii) Nkilapy; itf;fg;gl;l jpzpTf;fhd rkepiy ngwg;gLk; NghJ miyit

,opthf;fp thrpg;igg; ngw fUtpAld; ,izf;fg;gl;Ls;s njhopEl;gj;ij

ngaupLf.

..........................................................................................................................................................................

.......................................................................................................................................................................

(iv) Nkw;gb njhopy;El;gj;ij gad;gLj;Jk; NghJ juhrpd; fhl;bKs; G+r;rpaf;Fwp

gw;wp vspa ,ir ,af;fj;ij Mw;wp Xa;tilAk; vdpy; gpd;tUk; tiuGfis

Fwpg;gpl;l miyTfisf; fUjp tiuf.

msf;ff;$ba

,opTj; jpzpT

msf;ff;$ba

cau; jpzpT

vj;jpzpTk; njhq;ftplg;glhj

NghJ

500 g vdf; Fwpg;gpl;l jpzpT

kl;Lk; njhq;ftplg;gLk; NghJ

1000 g vdf; Fwpg;gpl;l jpzpT

kl;Lk; njhq;ftplg;gLk; NghJ

cau; Nkyjpf jpzpTfs;

,izf;fg;gl;l NghJ

njhq;ftplg;gLk;

jpzpT

M
p

M
q

M
r

thrpg;G

1 15 0 0

2 10 10 5

3 8 5 4

4 5 5 5

5 0 5 2

Rl;nlz;    : .............................
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(1) ,lg;ngau;r;rp - Neu tiuG (,Wjp %d;W miyTfSf;F)

(2) Ntf - ,lg;ngau;r;rp tiuG (,Wjp miytpw;F)

2. epA+l;ldpd; Fspuy; tpjpia nfhz;L jputk; Y ,d; jd;ntg;gf; nfhs;ssT(s) If;
fhz;gjw;F khztndhUtdhy; gupNrhjid jpl;lkplg;gLfpwJ. Y ,d; jd;ntg;g

nfhs;ssT ePupd; jd;ntg;g nfhs;sstpYk; ghu;f;f ngupajhFk;.

(a) (i) epA+l;ldpd; Fspuy; tpjpia vOJf.

..........................................................................................................................................................................

.......................................................................................................................................................................

.......................................................................................................................................................................

(ii) epA+l;ldpd; Fspuy; tpjp typjhf ,Uf;Fk; epge;jidfisf; Fwpg;gpLf.

..........................................................................................................................................................................

.......................................................................................................................................................................

.......................................................................................................................................................................

(b) Nkw;gb gupNrhjid nra;tjw;F Njitahd Ma;T$l cgfuzq;fs; %d;W jUf.

..........................................................................................................................................................................

(c) (i) Nkw;gb gupNrhjidapy; ePiu epug;g Ntz;ba kl;lj;ij jug;gl;Ls;s ghj;jpuj;jpy;

Fwpf;Ff.

(ii) mt;thW Fwpj;j kl;lk; tiuf;Fk; ePiu epug;Gtjw;fhd fhuzj;ij jUf.

..........................................................................................................................................................................

..........................................................................................................................................................................

0 t

s

0 s

v
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(iii) jputk; Y ,d; Fspuy; tisapapid tiutjw;F Nkw;Fwpj;j ghj;jpuj;jpy; (c)
(i) ,y; ck;khy; Fwpf;fg;gl;l kl;lj;jpw;F ntg;gkhf;fg;gl;l jputj;ij

epug;Gtjw;fhd fhuzj;ij jUf.

..........................................................................................................................................................................

..........................................................................................................................................................................

(d) (i) jputk;> ePu; Mfpatw;wpw;fhd ,U Fspuy; tisapfis Y, W vd fPo; cs;s

tisapapy; milahsg;gLj;Jf.

(ii) tiuGf;F Vw;wthW 90oC njhlf;fk; 60oC tiuf;Fkhd Fspuy; Neuj;jpy;

jputj;jpdJk; ePupdJk; ,il Fspuy; tPjj;ij fhz;f.

1. jputj;jpd; ,ilf;Fspuy; tPjk; : ...................................................................

2. ePupd; ,ilf;Fspuy; tPjk; : ...................................................................

(iii) ghj;jpuj;jpd; ntg;gf;nfhs;ssT 400 J K-1 MfTk; ePupd; jd;ntg;g nfhs;ssT

4200 J kg-1 K-1 Mf ,Uf;Fk; mNj Ntis gad;gLj;jpa ePu;> jputj;jpd;

jpzpTfs; KiwNa 200 g, 230 g ck; MFk;. jputk; Y ,d; jd;ntg;g

nfhs;ssitj; Jzpf.

..........................................................................................................................................................................

.......................................................................................................................................................................

.......................................................................................................................................................................

(e) khztd; xUtd; ,g;gupNrhjidf;F fNyhupkhdpf;F gjpyhf fz;zhb ghj;jpuj;ij

gad;gLj;jyhk; vdf; $wpdhd;. ,f;$w;Wld; cld;gLfpd;wPuh? fhuzk; jUf.

..........................................................................................................................................................................

..........................................................................................................................................................................

t (min)

(o C)
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3 . gupTWk; thA epuiy gad;gLj;jp tspapy; xypapd; fjpiaf; fhz;gjw;fhd gupNrhjid

khztndhUtdhy; Nkw;nfhs;sg;glTs;sJ. ,jw;fhf mtDf;F ,irf;fitj; njhFjp

Ak;> kPw;wu;r; ; msTr; rl;lKk; toq;fg;gl;Ls;sd. (jug;gl;l ngupa gUkDila

,irf;fitf;F Nkw;gb mikg;gpy; gupT ngwg;gl KbAk; vdf; nfhs;f.)

(a) (i) ,irf;ftUld; tsp epuiy gupTwr; nra;Ak; Kiwiaf; $Wf. ,irf;ftu;

itf;fg;gl Ntz;ba epiyia NkYs;s cUtpy; tiue;J fhl;Lf.

..........................................................................................................................................................................

.......................................................................................................................................................................

(ii) Fohapy; cUthFk; miy epiyahd miyah? tpUj;jp miyah? mj;Jld;

FWf;fiyah? ePs;gf;f miyah? vd vOJf.

..........................................................................................................................................................................

(b) (i) jug;gl;l ,irf;fitfspd; mbg;gil Ruj;ijg; ngWk; Kiwiaj; jUf.

..........................................................................................................................................................................

.......................................................................................................................................................................

      (ii) mbg;gil miyf;Nfhyj;ij tiue;J fZ> Kuz;fZit njspthf Fwpf;f.

      (iii) Fohapy; mbg;gil epiyapy; cz;lhFk; mKf;f khwiy gUkl;lhf tiuf.

(iv) mbg;gil mjpu;Tf;Fupa tsp%yf;$Wfspd; mjpu;tpid Fohapy; tiuf.
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(c) (i) mbg;gil gupT epiyapy; ,irf;fitapd; kPbwd; f ck; gupT ePsk; l ck;

KidT jpUj;jk; e ck; vdpy; tspapy; xypapd; fjp v cld; njhlu;GgLk;

Nfhitia vOJf.

..........................................................................................................................................................................

      (ii) tiuG Kiwia gad;gLj;jp tspapy; xypapd; fjp v I fhz;gjw;F Nfhitia

ngw;W mjpy; rhuhkhwp> rhu;khwp vd;gtw;iw milahsk; fhz;f.

..........................................................................................................................................................................

.......................................................................................................................................................................

(d) Nkw;$wg;gl;l gupNrhjidapy; ngwg;gl;l juTfis gad;gLj;jp tiuG tiuag;

gl;Ls;sJ.

(i) tiuig gad;gLj;jp tspapy; xypapd; fjpiaAk; KidTj;jpUj;jj;ijAk;

fhz;f.

..........................................................................................................................................................................

.......................................................................................................................................................................

.......................................................................................................................................................................

(ii) NkYs;s gupNrhjidapy; gupT epfOk; NghJ nrwpT> xU Kid %ba Fohapd;

nrwptpYk; FiwthFk;. ,r;nrwpT khw;wj;Jf;fhd fhuzj;ij $Wf.

..........................................................................................................................................................................

.......................................................................................................................................................................

(iii) Nkw;gb gupNrhjidf;Fg; gjpyhf ePu;jhq;fpapDs; ,UKidAk; jpwe;j Fohia

gad;gLj;Jk; NghJ fpilf;Fk; tspapy; xypapd; fjp mt;tsT nrk;ikahf

,uhJ vd Mrpupau; $Wfpwhu;. mjw;fhd fhuzj;ij $Wf.

..........................................................................................................................................................................

.......................................................................................................................................................................

0                1              2    3    4              5
0

0.75

0.30

0.60

0.45

0.15

l/m

 31
10

f
 /s

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


 - 8 -AL/2022/01/T-II

[gf;     Ig; ghu;f;f

,e;epuypy;
vjidAk;
vOjy;
MfhJ

I

 9

4. (a) mOj;jkhdpia gad;gLj;jp ,U fyq;fspd; kpd;dpaf;f tpiria xg;gpLtjw;F

jug;gl;l G+uzkw;w tupglj;ijg; fPNo jug;gl;l FwpaPLfisg; gad;gLj;jp G+h;j;jp

nra;f.

cUg;gbfs;: E0, E1, E2 ( E0 > E1 > E2 ) Kjd;ik fyq;fs;> nrUF rhtpfs; K1, K2>

ikag;G+r;rpa fy;tNdhkhdp G> cau; jil 5 k> ,U top jlf;fhsp> kPl;lu; msT

Nfhy;> njhLrhtp

(i) Rw;W rupahdJ vd;gij vq;qdk; cWjpg;gLj;JtPu;?

..........................................................................................................................................................................

.......................................................................................................................................................................

(ii) ,q;F 5 kcau;jilia gad;gLj;Jtjd; Nehf;fk; ahJ?

..........................................................................................................................................................................

.......................................................................................................................................................................

(b) (i) ,q;F jpUj;jkhd rkepiy ePsq;fisg; ngWtjw;fhd gupNrhjidg;

gbKiwfis vOJf.

..........................................................................................................................................................................

.......................................................................................................................................................................

(ii) Rw;iw xOq;fikj;j gpd;du; njhLrhtpia A, B Kidfspy; jdpj;jdpNa

njhLifAw nra;Ak; NghJ ikag;G+r;rpa fy;tNdhkhdp xNu gf;fj; jpUk;giy

fhl;Lk; vdpd; Rw;wpy; vt;thwhd jtWfs; epfo;e;J ,Uf;fyhk;?

..........................................................................................................................................................................

.......................................................................................................................................................................

(c) (i)  E1, E2 fyq;fspw;F xj;j rkepiy ePsq;fs; KiwNa l1, l2 vdpd; mtw;iw

njhlu;GgLj;Jk; Nfhitia ngWf.

..........................................................................................................................................................................

.......................................................................................................................................................................

(ii)  
1

2

E

E  ,d; jpUj;jkhd ngWkhdj;ij tiuG Kiw %yk; Jzpa vjpu;ghu;g;gpd;>

Rw;wpy; ePu; nra;a Ntz;ba khw;wk; ahJ?

..........................................................................................................................................................................

.......................................................................................................................................................................
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(iii)  l1 vjpu; l2  ,w;fhd tiuig nghUj;jkhd mr;Rf;fis njhpe;njLg;gjd; %yk;

gUkl;lhf tiuf.

(d) Nkw;gb gupNrhjidapy; mOj;jkhdpr; Rw;wpy; czu;jpwd; mjpfupf;f nra;Ak;

eltbf;if ahJ?

..........................................................................................................................................................................

(e) E1, E2 fyq;fspw;F mfj;jilfs; ,Ug;gpd; rkepiy ePsj;jpy; khw;wk; Vw;gLkh?

fhuzk; ahJ?

..........................................................................................................................................................................

(f) Nkw;gb mOj;jkhdpapypUe;J kpd;dpaf;f tpirapd; xg;gPLfis ngWk; NghJ mjid

fzpg;Gfspd; %yk; ngWtjpYk; ghu;f;f xspr; rkpQ;ir %yk; ,dq;fhz;gJ

,yFthf ,Uf;Fk; vd Mrpupau; khztu;fis topg;gLj;jpdhu;. mjw;Nfw;g fPo;tUk;

Rw;iw Kd;nkhopfpwhu;. mr;Rw;wpy; E1 > E3 > E2 Mf mikfpd;wJ.

,Utop jlf;F MspAld; Kbtplk; X ,izf;fg;gLk; mNjNtis njhLrhtp

Ald; Kbtplk; Y ck; ,izf;fg;gl;lhy;

(i) gpd;tUk; re;ju;g;gq;fspy; ve;j LED xspUk;?

(I)   E1  ,w;F ,U top jlf;F Msp ,lg;gLk; NghJ

.......................................................................................................................................................................

(II)  E2  ,w;F ,U top jlf;F Msp ,lg;gLk; NghJ

.......................................................................................................................................................................

(ii) jil R ,d; gpujhd gad;ghL ahJ?

..........................................................................................................................................................................

.......................................................................................................................................................................

0





D1 D2

X

Y

R

gr;ir rptg;G

E3

                           **
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ehd;F tpdhf;fSf;F khj;jpuk; tpil vOJf.

(GtpaPh;g;G fhuzkhd Mh;KLfy; g = 10 m s2)

5. (a) M jpzpTk; R MiuAk; cila xU rPuhd tl;lj;jl;L(D1) xd;W mjd; ikaj;jpd; Clhf

mjd; jsj;Jf;F nrq;Fj;jhf nry;Yk; epiyahd mr;rpy; nghUj;jg;gl;L t = 0 ,y;
khwh KWf;fk;  ,d; tpisthf Xa;tpypUe;J Roy Muk;gpf;fpd;wJ.

(i) jl;bd; rlj;Jt jpUg;gj;jpw;F (I1) Nfhitia vOJf.

(ii) jl;bd; Nfhz Ntfk;  I milAk; NghJ jl;bdhy; Mw;wg;gl;l Row;rpfspd;

vz;zpf;if(N) ,w;F xU Nfhit vOJf.

(iii) t = T ,y; ru;trkkhd ,d;ndhU tl;lj;jl;L (D2) vLf;fg;gl;L miu ghjpahf

cilf;fg;gl;L mjpy; xU rPuhd miuj;jl;L> D1 ,d; Nky; nkJthf nghUj;jg;gl;lJ.

jw;nghOJ njhFjpapd; rlj;Jtj;jpUg;gk;(I2) ,w;F Nfhit vOJf.

(iv) KOr; nrad;Kiwf;Fk; Neuj;Jld; NfhzNtfj;jpd; khwiy tiue;J fhl;Lf.

(b) jpzpT M3> Miu R3 nfhz;l rPuhd tl;ljl;L D3 ck;> jpzpT M4> Miu R4 nfhz;l

,d;ndhU rPuhd tl;ljl;L D4 ck; ,U Ntwhd Row;rp mr;rpy; epiyg;gLj;jg;gl;Ls;sd.

cU (1) ,y; fhzg;gLk; Gs;spfs; xt;nthU jl;bYk; Fwpf;fg;gl;L xNu Neuj;jpy;

fhl;lg;gl;Ls;sd. jl;L D3 G+r;rpa Muk;g Nfhz Ntfj;ijAk; Nfhz Mu;KLfy;

= 2.4 rad s-2  IAk; nfhz;Ls;sJ. mNjNtis jl;L D4 khwh NfhzNtfk; = 4.2 rad s-1  If;
nfhz;Ls;sJ.

(i) xNu tiugpy; ,U tl;lj;jl;Lfspd; Nfhz ,lg;ngau;r;rp vjph; Neu tiuig  tiuf.

(ii) vg;nghOJ ,U jl;LfSk; xNu Nfhzq;fs; jpUk;gp ,Uf;Fk;?

(iii) tl;lj;jl;L ,uz;Lk; xNu jpzpTk; MiuAk; nfhz;L ,Ue;jhy; NkNy cs;s

tpdh (b) (ii) ,w;F tpil jUf.

   (c) cU (2) ,y; fhzg;gLfpd;wthW ntt;NtW jpzpTfis cila ntt;NtW Miufs;

RA (= 22.5cm), RB(= 9.0 cm), RC (= 12.0 cm), RD( =13.5 cm) KiwNa nfhz;Ls;s ehd;F

rPuhd tpiwg;ghd tl;lj;jl;Lfs; A, B,C,D ePl;l Kbahj ,Wf;fkhd gl;bfshy;

,izf;fg;gl;Ls;sd. gl;bfs; tOf;fhJ. jl;Lfs; B, C  xNu mr;ir gfpu;fpd;wd. jl;L

A Xa;tpy; ,Ue;J (=  6 rad s-2) vDk; tPjj;jpy; Mu;KLfpd;wJ.

11

D3

D4

cU (1) cU (2)

 A

B
 C

 D

KOg;gjpg;GupikAilaJ/All Rights Reserved]
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t = 12 s Neuj;jpd; gpd;du;>

(i) jl;L C ,d; Row;rp ,af;fg;ghl;Lr; rf;jpia fhz;f. (rlj;Jtj;jpUg;gk; = 20 kg m2 )

(ii) jl;L D ,d; Nfhz ,lg;ngau;r;rpia fhz;f.

(iii) cU (3) ,y; fhzg;gLfpd;wthW ,g;NghJ jl;Lfs; A
kw;Wk; C gpupf;fg;gl;L KiwNa X ,Y vz;zpf;ifapyhd 
gw;fisf; nfhz;l rf;fuq;fshf khw;wg;gl;Ls;sd. 

khwh tPjj;jpy; A kw;Wk; C Rod;W nfhz;bUg;gpd; Nfhz 

Ntfq;fspd; tpfpjk; A:C  = Y : X vdf;fhl;Lf. 
,uz;L gw;rf;fuq;fspd; gw;fSk; xNu 

khjpupahf ,Ug;gijAk;> A kw;Wk; C apd; Miu 
Ke;ija ngWkhdq;fis tpl rpwpaJ vd;gijAk; ftdpf;f.

(d) Row;rp ,af;fk; kw;Wk; Nfhz ce;jk; nka;ty;Ydu; epfo;tpy; gutyhfg; gad;gLj;jg;

gLfpd;wd. mtw;Ws; ePh; %o;Fjy;;(diving)> clw;gapw;rp (Gymnastic) jtpu figure skating
(xU tif gdpr;rWf;Fjy;) gpugykhd epfo;Tfspy; xd;whFk;. Fjpj;jy;(jumps), Roy;jy;
(spins)> J}f;Fjy; (lifts) Mfpait figure skating ,y; Kf;fpakhd %d;W $WfSk;

mirTfSk; MFk;. 60 kg jpzpTs;s xU rWf;F tPuu; jdJ iffis ePl;bagb 0.8 rev s-1

tPjj;jpy; Roy;fpwhu;. ,e;egupd; rlj;Jt jpUg;gk; iffs; ePl;lg;gl;l epiyfspy; 2.34 kg m2

ck; iffs; clYld; Nru;j;J itf;fg;gLk;NghJ 0.36 kg m2 ck; MFk;.

(i) egu; jdJ iffis cs;Nehf;fp ,Of;Fk;NghJ fpilj;j Nfhz Ntfj;ij rad s-1

,y; fzpf;f.

(ii) egu; mt;thW nra;tjw;F Kd;dUk; gpd;dUk; fhzg;gLk; Row;rp ,af;fg;ghl;Lr;

rf;jpia fhz;f.

(iii) NkNyAs;s tpdh(d)(ii) ,y; Row;rp ,af;fg;ghl;Lr;rf;jpapy; khw;wk; Vw;gLtjw;fhd
fhuzj;ij tpsf;Ff.

6. (a) (i) xU $l;L EZf;Ff;fhl;b nghJthd Nehf;fj;jpw;fhf gad;gLj;jf;$ba EZf;Ff;

fhl;bfspy; xd;whf fUjg;gLfpwJ. ,ay;ghd nrg;gQ; nra;ifapy;; $l;L EZf;Ff;

fhl;bapd; midj;J ghfq;fisAk; njhlu;Gila ePsq;fisAk; Fwpf;Fk; KOikahd

fjpu; tiuglj;ij tiuf. nghUsp> ghu;itj; Jz;L vd;gtw;iw njspthf Fwpj;J

fhl;Lf. mtw;wpd; Ftpa ePsq;fs; KiwNa fo kw;Wk; fe vdf; nfhs;f.

(ii) gFjp (a)(i) ,y; cs;s fjpu; thpg;glj;ijg; gad;gLj;jp> $l;L EZf;Ff;fhl;bapd;

,ay;ghd nrg;gQ; nra;ifapy;  Nfhz cUg;ngUf;fj;jpw;fhd Nfhitiag; ngWf.

(iii) nghUspapy; cUthf;fg;gLk; tpk;gj;jpd; %d;W gz;Gfisf; Fwpg;gpLf.

(iv) xU $l;L EZf;Ff;fhl;bapy; nghUspapd; Ftpa ePsk; 0.5 cm kw;Wk; ghu;itj;Jz;bd;

Ftpa ePsk; 5 cm MFk;. nghUspapypUe;J 15.5  cm J}uj;jpy; tpk;gk; Njhd;wpaJ.
,Wjptpk;gk; ghu;it Jz;bypUe;J 25 cm njhiytpy; cUthdhy; EZf;Ff;fhl;bapd;

Nfhz cUg;ngUf;fk; ahJ?

(v) xU EZf;Ff;fhl;bapd; gpuptY vd;gJ xU EZf;Ff;fhl;bapd; njspthd ghu;itapy;

,uz;L jdpj;jdp Gs;spfSf;F ,ilNa cs;s kpff;FWfpa J}uj;jpd; Neu;khW

MFk;. fl;Gyepwkhiyapy; ve;j epwkhdJ mjpfgl;r gpuptYit nfhz;Ls;sJ

vd;gijf; Fwpg;gpLf.

gpuptY = 
1 2a

d 



> ,q;Nf  miy ePsk;> a- Jisapd; tpl;lk;

(b) (i) njhiyfhl;b vd;gJ thdpayhsu;fs; njhiyJ}u nghUl;fisg; ghu;f;f gad;gLj;Jk;

xU fUtpahFk;. ngUk;ghyhd njhiyfhl;bfs; tise;j tpy;iyfisg; gad;gLj;jp

thdj;jpypUe;J xspiar; Nrfupf;fTk; Ftpf;fTk; gad;gLfpd;wd. njhiyfhl;bapd;

ghu;itj;Jz;L> nghUsp vd;gtw;iw cUthf;f vt; tifahd tpy;iyfs;

gad;gLj;jg;gLfpd;wd? mtw;wpd; Ftpa ePsq;fis xg;gpLf.

(ii) thdpay; njhiyfhl;bapy; Nfhz cUg;ngUf;fj;ij tiuaWf;f.

(iii) xU thdpay; njhiyfhl;b Ftpa ePsq;fs; 40 mm kw;Wk; 630 mm If; nfhz;l

I

12

A  C

cU (3)
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,uz;L FtpT tpy;iyfisf; nfhz;Ls;sJ. ntw;Wf;fz;zpy; re;jpud; 0.38 rad
Nfhzj;ijf; vjpuikf;fpwJ. ,ay;ghd nrg;gQ;nra;ifapYs;s njhiyfhl;bapD}lhf

re;jpuid mtjhdpj;jhy; fpilf;Fk; tpk;gk; fz;zpy; vjpuikf;Fk; Nfhzk; ahJ?

[Fwpg;G:10.5×0.19 = 1.995]

(iv) njhiyfhl;bapy; cUthFk; njspthd tpk;gj;ij mtjhdpf;f ‘fz; tisak;’
nghUj;jkhd ,lk; MFk;. fz; tisaj;jpd; epiyiaf; fz;lwptjw;fhf> nghUspia

ghu;itj;Jz;Lf;F nghUshff; fUjp xU vspa tiuglj;ij tiue;J> fz;

tisaj;jpd; epiyia L kw;Wk; M rhh;ghf ntspg;gLj;Jf.

L - njhiyfhl;bapd; ePsk;> M- Nfhz cUg;ngUf;fk;.

(v) xU thdpay; njhiyfhl;b Ftpa ePsk; 50 mm kw;Wk; 650 mm If; nfhz;l ,uz;L

FtpTtpy;iyfis nfhz;lJ. njhiyfhl;bapd; nghUsp tpy;iyapUe;J fz;

tisaj;jpd; epiyiaf; fz;lwpf.

(vi) thdpay; njhiyfhl;bia tbtikf;f cq;fSf;F tYf;fs; 0.5 D,  4 D, 10 D If;
nfhz;l %d;W tpy;iyfs; nfhLf;fg;gl;Ls;sd. ngupa cUg;ngUf;fj;ijg; ngw

Ntz;Lkhapd; ve;j tpy;iyfis nghUsp kw;Wk; ghu;it Jz;Lfshfg; gad;gLj;j

Ntz;Lk;? cq;fs; gjpiy epahag;gLj;Jf.

(vii) xU thdpay; njhiyfhl;bapy;> ,ay;gw;w nrg;gQ;;nra;jypy; ngwg;gLk; Nfhz

cUg;ngUf;fk; ,ay;ghd nrg;gQ;nra;jiy tpl mjpfkhf cs;sJ. Mdhy; nghJthf

thdj;ijg; ghu;f;f ,ay;ghd nrg;gQ; nra;jy; gad;gLj;jg;gLfpwJ. ,jw;fhd

fhuzj;ijj; jUf.

7. ePu;r;rWf;fpfs; ePu;epiyfspd; Nkw;gug;gpy; thOk; G+r;rp tiffs; MFk;. rpy mikg;Gf;fs;

kw;Wk; elj;ijfs; fhuzkhf mtw;wpdhy; ePu; Nkw;gug;gpy; elf;f KbfpwJ. ePu;r;rWf;fpfs;

cau; ePu; Nkw;gug;G ,Otpir kw;Wk; mtw;wpd; tpNrl jd;ik tha;e;j fhy;fspd; cjtpAld;

ePu;Nkw;gug;gpy; jq;Ffpd;wd.

(a) (i) cU (1) ,y; cs;s cUit ckJ tpilj;jhspy; gpujp nra;J Nkw;gug;G ,Otpir(T)
kw;Wk; ePu;r;rWf;fpapd; fhYf;Fk; ePUf;Fk; ,ilNaahd njhLif Nfhzk; 
vd;gtw;iw Fwpj;J fhl;Lf.

(ii) Nkw;gug;gpOtpirapd; epiyf;Fj;J $Wf;fhd Nfhitia T,  rhu;gpy; jUf.

(b) Mf;fpkpl;brpd;; tpjp vd;gJ ePupy; kpjf;fpd;w my;yJ mkpo;e;Js;s nghUs; xd;wpy;

jhf;Fk; NkYijg;G tpirahdJ ,lk;ngau;f;fg;gl;l ePupd; epiwf;F rkk; MFk;. mjhtJ

xU nghUs; kpjg;gjw;F mjDila ruhrup mlu;j;jpahdJ ePupd; mlu;j;jpia tpl

Fiwthf ,Uf;f Ntz;Lk; vd;w KbTf;F tu ,J cjTfpwJ. ePiu tpl mlu;j;jp

$ba nghUl;fis fUJk; NghJ mit tsp-ePu; ,ilKfj;jpy; kpjg;gjw;F Nkw;gug;G

,Otpir jhf;fj;jpd; xUikg;ghlhdJ gFg;gha;tpw;Fl;gLj;jg;gl Ntz;Lk;. MfNt

nghUshy; ,lk;ngau;e;j ePupd; epiwapdJk; gpiw kl;lj;jhy; ,lk; ngau;e;j ePupd;

epiwapdJk; $l;Lj;njhif MdJ nghUspd; epiwia tpl mjpfkhf cs;sNghJ

nghUshdJ ,ilKfj;jpy; kpjf;Fk; vd;gJ ,q;F mbg;gil fUj;J MFk;.

13
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cU (2) ,y; cs;s ePu;r;rWf;fp fhypd; gUk;gbahd glj;ij fUJf. ePu;r;rWf;fpapd;

fhy; kw;Wk; ePUf;F ,ilNaahd Njwpa tpirapd; epiyf;Fj;J $W F, kpjg;G tpir

FP, kw;Wk; Nkw;gug;G ,Otpirapd; epiyf;Fj;J $W FT vd;gtw;wpd; $l;Lj;njhif

MFk;. ,jpy; FT Kf;fpa gq;F tfpf;fpwJ. Nkw;gug;G  ,Otpirapd; epiyf;Fj;J $W

FT gpd;tUkhW nfhLf;fg;glyhk;.

FT =VTg

,q;F  ePupd; mlu;j;jp> g- GtpaPu;g;G Mu;KLfy; kw;Wk; VT vd;gJ fhYld; njhLifAwhJ

gpiwAUtbtj;jpw;F NkYs;s ePupd; fdtsT MFk;. (cU (2) ,y; epow;wg;gl;L

fhl;lg;gLs;sJ.) kpjg;G tpir FP MdJ ePu;r;rWf;fpahy; ,lk;ngau;f;fg;gl;l ePupd; epiwf;F

rkd;.

(i) kpjg;G tpir FP ,w;fhd Nfhitia VP,, g Mfpatw;wpy; jUf.

(ii) R = 30 m, h = 20 m vdTk; jug;gLfpwJ. VP ,id fhz;f. mjpypUe;J ePu;r;rWf;fpapd;

xU fhypy; jhf;Fk;  kpjg;Gtpir FP ,id ck; fhz;f.

[ePupd; mlu;j;jp 1000 kg m-3 = 3]

(iii) ePu;rWf;fpapd; fhypw;Fk; ePUf;Fk; ,ilNaahd Nky; Nehf;fpa $wpd; epfu; tpirf;fhd

Nfhitia FP kw;Wk; FT Mfpatw;wpy; jUf. mjpypUe;J F ,id VP, VT, , g
Mfpatw;wpy; jUf.

(iv) ePu;r;rWf;fpapd; fhYld; njhLif ,y;yhj gpiwf;F NkNy ,Uf;Fk; ePupd; fdtsT

0.965 mm3. MfNt Nkw;gug;G ,Otpirapd; epiyf;Fj;J $W FT apid fhz;f.

(v) ePu;rWf;fpapd; fhypw;Fk; ePUf;Fk; ,ilapyhd njhLifNfhzk;  ,id fhz;f.

(T = 7.210-2 N m-1)

(vi) xU fhy; ePu;rWf;fp kw;Wk; ePUf;Fk; ,ilNaahd Njwpa tpirapd; Nky; epiyf;Fj;J

$wpdhy; jhq;fg;gLfpd;w ePu;rWf;fpapd; epiwapid fhz;f.

(vii) fUjg;gLfpd;w ePu;rWf;fpahdJ MW fhy;fis nfhz;L ,Ue;jhy; ePu;rWf;fpapd;

epiwapid fhz;f.

(viii) fUjg;gLfpd;w ePu;rWf;fpapdhy; ,lk;ngau;f;fg;gl;l ePupd; nkhj;j fdtstpw;Fk;

fUjg;gLfpd;w ePu;rWf;fpapd; epiwf;Fk; Md njhlh;ig vOJf.

(c) 2 cm, 1 cm Miufis cila ,uz;L rth;f;fhu Fkpopfs; Nrh;e;J cU (3) ,y; fhl;ba
thW xU Nrh;j;jpf;Fkpopia Mf;Ffpd;wd.

(i) ,t;cUit ckJ tpilj;jhspy; gpujpnra;J ,U

FkpopfspdJk; nghJMiuia gUkl;lhf tiue;J

fhl;Lf.

(ii) nghJ Nkw;gug;gpd; tistpdhiuiaf; fzpf;Ff.

(iii) Nkw ;Fw pj ; j ,U Fk po pfSk ; jd pj ; jd pahf

ntw ;w plj ;j pw ;F vLj ;Jr ;nry ;yg ;gl ;L rkntg ;g

epge;jidfspy; xd;W Nrh;f;fg;gLfpd;wd. Nrh;j;jpf;

Fkpopapd; ,Wjp Miuia fzpf;Ff.

8. (a) (i) nra;kjp xd;W Gtpia r MiuAila Rw;Wtl;l ghijapy; Rw;wp tUtjw;F vLf;Fk;

fhyk; T0, G+kpapd; jpzpT ME vdpd; r ,w;fhd njhlu;ig G, ME, T0 rhu;gpy; ngWf.
G - mfpy <h;g;Gkhwpyp MFk;.

(ii) ,r;nra;kjpapd; ,af;fg;ghl;Lr; rf;jp> GtpaPu;g;G mOj;j rf;jp kw;Wk; nkhj;j rf;jpf;fhd

njhlu;Gfis G, ME, m, r rhu;gpy; ngWf. ,q;F m-  nra;kjpapd; jpzpT>

(iii) ,af;fg;ghl;Lr;rf;jp> GtpaPu;g;G mOj;j rf;jp kw;Wk; nkhj;j rf;jp Nghd;wit Rw;Wtl;l

ghijapd; ikaj;jpypUe;jhd J}uk; y cld; khWgLjiy tiff;Fwpf;Fk; gUkl;lhd

tiuig tiuf.

(iv) VN;jh xU fhuzkhf nra;kjpapd; nkhj;j rf;jp FiwAkhapd;> nra;kjpapd; Rw;Wif

Ntfj;jpw;F ahJ epfOk;? fhuzq;fSld; tpsf;Ff.

(v) Muk;gj;jpy; r Rw;W tl;l MiuAld; ,aq;Fk; m jpzpT cs;s nra;kjp xd;W

Gtpapd; ftu;r;rpapy; ,Ue;J tpyf Njitg;gLk; Nkyjpf ,opTr; rf;jp ahJ?
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(b) R+upad; kw;Wk; Gtpapd; jpzpT KiwNa Ms ,Me vd;f. R+upaid Rw;wp Gtpapd; Rw;Wtl;l

ghijapd; Miu R, Rw;Wif fhyk; T MFk;. T2 ,w;fhd njhlu;G xd;iw ngWf. (Gtp

tl;l ghijapy; Rw;Wfpd;wJ vdf; nfhs;f)

(c) ,uz;L ngupa jpzpTfspd; ftu;r;rpapd; fPo; rpwpa nghUl;fs; ehg;gj;jpy; ,Uf;ff;$ba

Gs;spfs; yhf;uhQ;rpd; Gs;spfs; (LAGRANGE POINTS) vd miof;fg;gLk;. ngupa

jpzpTfshf R+upad; kw;Wk; GtpiaAk; rpwpa jpzpthf nra;kjp xd;iwAk; fUJNthk;.

toikahf NtW Gs;spfspy; R+upad; kw;Wk; Gtpapd; <u;g;G tpirfs; fhuzkhf mg;Gs;spfs;

Clhf nry;Yk; nra;kjpfspd; ghijfs; khw;wkilAk;. Mdhy; yhf;uhQ;rpd; Gs;spfspy;

cs;s nra;kjpfspy; R+upad; kw;Wk; Gtp Mfpatw;wpd; <u;g;G tpirfs; mr;nra;kjpfspd;

ikaePf;f tpiria rkd; nra;tjhy; mit njhlu;e;J jkJ ghijfspNyNa gazpf;Fk;.

vdNt yhf;uhQ;rpd; Gs;spf;$lhf nry;Yk; Rw;Wtl;l ghijapy; Gtpapd; mNj Rw;Wif

fhyj;Jld; nra;kjp Rw;wpdhy; mNj ghijapy; mJ jq;FtJld; Gtp rhu;ghf mr;nra;kjp

Xa;tpy; ,Ug;gjhf Njhd;Wk;. ,jd; %yk; xU nra;kjpia mNj ghijapy; epWj;Jtjw;F

Njitg;gLk; vupnghUs; nryitf; Fiwf;fyhk;. ,t;thwhd %d;W jpzpTfis

cs;slf;fpa njhFjpfSf;F L1,  L2,  L3,  L4,  L5 vd;W Ie;J yhf;uhQ;rpd; Gs;spfs; fhzg;gLk;.

(i) Gtpapd; mNj Rw;Wif fhyk; T cld; ,aq;Fk; L1 Gs;spapd; Clhf R+upaid

tyk; tUk; nra;kjp xd;iw fUJNthk;. Gtpapd; Rw;Wtl;l ghijapd; Miu R
kw;Wk; nra;kjpapd; ghijf;Fk; Gtpapd; ghijf;Fk; ,ilg;gl;l kpff;Fiwe;j ePsk;

x vdpd; gpd;tUk; rkd;ghl;ilg; ngWf.

2 2

2 2 2

4
1 1S eGM GMx R x

R R x T R


         
   

(1+y)n1+ ny vDk; mz;zsthf;fj;ijAk; (b)(i) ,y; ngwg;gl;l KbitAk; gad;gLj;jp

3

3
e

S

M
x R

M
  vdf; fhl;Lf.

(ii) Me = 5.98×1024 kg, Ms=1.99×1030 kg , R = 1.5×1011 m vdpd; x I fzpf;f.

(iii) L2, L3 Gs;spfs; L1, Gtp> R+upad; Mfpatw;iw ,izf;Fk; Neu;Nfhl;by; ,Ug;gpd; L2,
L3 Mfpa Gs;spfis NkYs;s tiuglk; Nghd;wnjhd;wpy; gUkl;lhf Fwpj;J mtw;wpy;

njhopw;gLk; tpirfis cupa jpirfSld; Fwpj;Jf; fhl;Lf. (,q;F L2 Gs;sp

Gtpf;F kpf mz;ikapy; cs;sJ)

(iv) Gtpf;Fk; L1 ghijf;Fk; cs;s kpf FWfpa J}uKk; Gtpf;Fk; L2 ghijf;Fk; cs;s

kpff;FWfpa J}uKk; mz;zsthf rkk; vdpd;

1

2

 Clhf  RwW; if fhyj;Jld ; Rw;Wk; nra;kjpapd; Rw;Wif Ntfk;

 Clhf  RwW; if fhyjJ; ld; Rw;Wk ; nrak; jpapd; Rw;Wif Ntfk;

L T

L T

,idf; fhz;f.
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9. gFjp (A) ,w;F my;yJ gFjp (B) ,w;F khj;jpuk; tpil vOJf.

gFjp (A)
(a) kpd;fhe;jj;J}z;ly; tpjpfis $Wf.

(b) %ba kpd;Rw;wpy; fhe;jg;gha khw;wk; epfOk; NghJ mjpy; J}z;ba kpd;Ndhl;lj;jpiria

rl;l fhe;j ,af;fj;jpw;F Vw;g Rw;wpy; Fwpf;Ff. jpiria mwptjw;F  ePH gad;gLj;jpa

tpjpia jUf.

(c) myF ePsj;jpw;fhd jil  MfTila flj;jpapdhy; a, b (a >b ) vd;Dk; Miufis

cila ,U tl;lj;jl;lq;fs; cU (1) ,y; fhl;bathW xNu jsj;jpy; Gyj;jpw;F

nrq;Fj;jhf itf;fg;gl;Ls;sd. cU (2)  ,y; fhl;bathW ngupa jlj;jpDs; rpwpa jlk;

xNu jsj;jpy; mikAkhW kbf;fg;gl;L Gyj;jpw;F nrq;Fj;jhf itf;fg;gl;Ls;sJ.

cU (3)  MdJ cU (1)  ,y; cs;sthW rpwpa jlk; 180 o Clhf KWf;fg;gl;Ls;sJ.

,k;%d;W epiyikfSk; 
dB

k
dt

 T s-1  vd;Dk; rPuhd tPjj;jpy; khWk; fhe;jg;Gyj;jpy;

cs;sd vdpd; %d;W Rw;Wf;fspYk; J}z;ba kpd;Ndhl;lq;fSf;fhd Nfhitfis

jUf. (tpilahdJ a, b, k, rhHgpy; fhz;f.)

(d) jw;fhyj;jpy; ,yq;ifapd; nkhj;j kpd;tY gpwg;ghf;fk; 14103 GW (1 GW =109 W)
,jpy; 30% MdJ ,aw;ifahf cw;gj;jp  nra;ag;gLfpwJ; mjhtJ ePHtPo;r;rp> #upaf;fyk;.

vQ;rpa gFjpahdJ fdpk vupnghUl;fshYk; cz;L gz;zg;gLfpwJ vdpDk; cw;gj;jp

tYit CLflj;jypy; 10% ,of;fg;gLfpd;wJ. ,jid ,optsthf;f epiykhw;wpfs;

gad;gLk;. cw;gj;jp nra;ag;gLk; tYthdJ epiykhw;wpfspdhy; 132 kV kw;Wk; 220 kV
caH mOj;jj;jpw;F caHj;jg;gl;L CLflj;jg;gl;L  cg kpd;dQ;ry; epiyaq;fspy; 11
kV ,w;F Fiwf;fg;gLk;. gpd;dH 230 V mOj;jj;jpy; toq;fg;gLk;.

(i) ehnshd;Wf;fhd ,yq;ifapd; kpd;Njitia fhz;f.

(ii) kpd;tY cw;gj;jp epiyaj;jpdhy; cw;gj;jp nra;ag;gLk; mOj;jk; Neuj;Jld; khwiy

tiuGgLj;Jf.

(iii) rf;jp ,lkhw;wj;jpd; NghJ epiykhw;wpAld; ,ize;j nfhs;ifia tpgupf;Ff.

(iv) epiykhw;wpnahd;W 11 kV ,Ue;J 230 V kpd;dOj;jj;jpw;F gbFiwf;fg;gl;lJ.

,e;epiykhw;wpapd; Kjd;ikr;RUs; 500 KWf;Ffis nfhz;lJ vdpd; JizapYs;s

KWf;Ffspd; vz;zpf;ifia fhz;f.

(v) epiykhw;wpapd; Kjd;ik> Jiz  Rw;Wfspy; cs;s kpd;Ndhl;lq;fs; KiwNa IP

Ak; IS Ak; MfTk;> KWf;Ffspd; vz;zpf;if NP Ak;> NS Ak; Mapd; P

S

I

I
 ,w;fhd

Nfhitia jUf.

(vi) NkNyAs;s Nfhitia ngWtjw;F gad;gLj;jpa vLNfhs; ahJ?

(vii) NkNy $wg;gl ;l epiykhw;wpa pd ; Jizr;RUshdJ nrg ;Gf ;fk ;g pa pdhy;

KWf;fg;gLtjw;fhd fhuzk; jUf.

S N S N

a

B

b
a

B

b
a

B

b
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(e) caH kpd;dOj;j tlq;fs;  XH cUf;fp tlj;ijAk; 6 mYkpdpa tlj;ijAk; nfhz;lJ

,tw;wpy; cUf;F tlk;> mYkpdpa tlq;fs; KiwNa 1210-8 m, 2.510-8 m
jilj;jpwd;fis nfhz;lJld; 5 mm tpl;lj;ijAk; cilaJ.

(i) tlq;fs; 1 km ePskhdit vdf;nfhz;L cUf;F tlk; xd;wpdJk;;> mYkpdpa

tlk; xd;wpdJk; jilfis fhz;f.

(ii) 1 km ePskhd tlr;NrHkhdj;jpd; tpisAs; jilia fhz;f.

(iii) ,t;thwhd NrHkhdf;fk;gp gad;gLj;Jtjd; mD$yj;ij fhz;f.

(iv) mYkpdpa tlj;jpd; jilAld; xg;gpLk; NghJ cUf;F tlj;jpd; jil caHthdJ

vdpDk; ,r;NrHkhdj;jpy; cUf;Ff;fk;gp gad;gLj;JtJ Vd; vd tpsf;Ff.

gFjp (B)
(a) jpuhd;rpw;wu;;fs; nghJthf mtw;wpd; KidTj;jd;ikia mbg;gilahff; nfhz;L ,U

ngUk; gpu pTfshf gpu pf ;fg ;gLfpd;wd. mNjNtis xt;nthd;Wk; ntt;NtW

epiyaikg;Gf;fspy; NfhlYwr; nra;ag;glyhk;. mtw;Ws; mOj;jg;gpupap Nfhly; Rw;W

cWjpahdJk; tpidj;jpwd;kpf;f Rw;whfTk; mikfpd;wJ. mNjNtis Nkw;gb Nfhly;

epiyapy; ,U gpujhd njhopw;ghLfisAk; Mw;Wfpd;wJ.

(i) KidTj; jd;ikia mbg;gilahff; nfhz;L jpuhd;rpw;wu;fspd; ,U ngUk; gpupTfs;

ahit?

(ii) mtw;wpw;fpilNaahd Ie;J gpujhd NtWghLfis ml;ltizg;gLj;Jf.

(iii) jpuhd;rpw;wu;fspd; ,U ngUk; njhopw;ghLfs; ahit?

(iv) NkNy tpdh (a) (iii) ,y; $wg;gl;l njhopw;ghLfSf;F nghUj;jkhd  jpuhd;rpw;wu;

nraw;ghl;L gpuNjrq;fis tiuaWf;f.

(b) Vw;wf; fhtpfshd Jisfs;> RahjPd ,yj;jpud;fis kpd;Ndhl;lf; fhtpahf nfhz;l

jpuhd;rpw;wu;> mOj;jg;gpupap Nfhly; epiyapy; gad;gLj;jg;gLfpd;wJ. Nkw;gb jpuhd;rpw;wu;

ngUk;ghd;ik fhtpahf RahjPd ,yj;jpud;fisf; nfhz;lJ vdf; nfhz;L tpilaspf;Ff.

(i) mUNf cs;s Rw;iw ckJ tpilj;jhspy; gpujpnra;J nghUj;jkhd jpuhd;rpw;wiu

ngl;bapDs; tiuf.

(ii) RC ,d; Clhd kpd;Ndhl;lk; IC MfTk; IB Gwf;fzpf;fj;

jf;fjhfTk; ,Ug;gpd; VCE ,w;fhd Nfhitia ngWf.

(iii) IB Gwf;fzpf;fj;jf;fsT rpwpaJ vdpd; mbapy; mOj;jk;

ahJ?

(iv) jil RE ,d; gpujhd njhopw;ghl;il tpsf;Ff.

(v) VCE ,w ; fhd Nfhitia itj ;J Rikf ; NfhL

tiutjw;fhd Nfhitia ngWf.

(vi) Nkw;gb epiyaikg;Gf;fhd gag;G tisapia tiue;J

Rikf;Nfhl;il tiue;J 
2
CCV

 ,y; Q - Gs;sp (Nkhdg;Gs;sp)

I Fwpj;J njhopw;ghl;L gpuNjrq;fisAk; Fwpj;Jf; fhl;Lf.

(c) khztd; ntg;g ,og;gpd; tpisit Fiwg;gjw;Fk; rpWghd;ik Vw;wf;fhtpahy; 

Vw;gLk;  ,iur;riy Fiwg;gjw;Fk; etPd jpuhd;rpw;wu; xd;iw gad;gLj;Jfpd;whd;.

(i) tpdh (b)(i) ,y; jug;gl;l Rw;Wtupg;glj;ij kPs tiue;J jpuhd;rpw;wiu nghUj;jkhf 

Fwpj;J mtw;wpy; KiwNa RC, RE, VCC  vd gpujpapl;L RD, RS, VDD Fwpj;Jf; fhl;Lf.

R2

R1

RC

RE

+Vcc
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(ii) ,q;F gad;gLj;jg;gl;l jpuhd;rpw;wu;fspd; Kf;fpakhd ,U tpjpfs; ahit?

(IG, VGS cld; njhlu;ghdJ)

(iii) ,e;epiyaikg;Gf;Fupa nga;g;Gr; Rw;Wf;fhd rkd;ghl;il ngw;W mjid ,lkhw;Wk;

rpwg;gpay;G tisapapy; tiuf.

(d) vkJ tho;tpy; ju;f;fr; Rw;Wf;fs; ,d;wpaikahjit. mit eilKiwg;gLj;j nghJthf

mOj;jg;gpupap Nfhlypy; MOSFET jpuhd;rpw;wu;fSld; nfhs;sstp> jil> ,Uthap vd;gd

,izf;fg;gl;L gliyfs; cUthf;fg;gl;L mtw;wpd; %yk; fzpjr; nra;iffis ehk;

nra;J nfhs;s KbAk.; ,tw;wpy; mbg;gilahf fzpj;jypy; $l;ly; nra;iffis

nra;tjw;F $l;lw; Rw;W (Half Adder) gad;gLfpd;wJ. ,jd; Rw;W tupg;glk; gpd;tUkhW
mikAk;.

Jz;l thpg;glk;   Rw;W thpg;glk;

(i) Rw;wpYs;s gliyfis milahsk; fhz;f.

(ii) $l;Lj;njhif (S) ,w;fhd G+ypad; Nfhitia (Boolean expression) jUf.

(iii) gag;G Kbtplk; (C) ,w;fhd  Nfhitia vOJf.

(iv) A, B ,w;F mUNf cs;s nga;g;G

rkpf;iQ (Input signal) nfhLf;fg;
gbd; gag;Gf;fs; S,C ,w;fhd

gag;G rkpf;iQia tiuf.

10. gFjp (A) ,w;F my;yJ gFjp (B) ,w;F khj;jpuk; tpil vOJf.

gFjp (A)
(a) (i) Vfghpkhz tphpifj;jpwd;() ,w;Fhpa tiutpyf;fzj;ij $wp> ntg;gepiy Vw;wk;

 ,d; NghJ nra;ag;gLk; jpz;kj;jpd; ePs tphpTf;Fhpa Nfhitia ngWf. FwpaPLfis

,dq; fhz;;f.

(ii) NkNy tpdh (a)(i) ,y; ,Ue;;J> Muk;g ntg;gepiyapYs;s Nfhypd; ePsk; l0 vdpd;>

mf;Nfhy; ntg;gepiy Vw;wk;  itg; ngWk;NghJ ,Wjp ePsk; l ,w;fhd Nfhitia

ngWf.

(iii) <UNyhfr;rl;lk; xd;iw rPuhf ntg;gkhf;Fk; NghJ mJ Vd; tisAk; vd RUf;fkhf

tpsf;Ff.

(b) rk jbg;G t I cila A, B vDk; ,U ntt;Ntwhd cNyhfq;fs; xd;whf ,izf;fg;gl;L

cUthf;fg;gl;l <UNyhfr;rl;lk; cU (1) ,y; jug;gl;Ls;sJ. ,tw;wpd; Vfghpkhz

tphpifj;jpwd;fs; KiwNa AB ( AB ). ,r;rl;lj;jpd; Muk;g ntg;gepiy 30 oC

MFk;. (A= 510-5 K-1B = 310-5 K-1)

 A

 B

 S

 C

A

B

S

C

A

B S

C

cNyhfk; A
cNyhfk; B

cU (1)
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(i) ntg;gepiy Fiwf;fg;gLk; NghJ jug;gl;Ls;s <UNyhr;rl;lk;

vt;thW khw;wk; milAk;; vd;gij tiue;J fhl;Lf.

(ii) ,r;rl;lk;  ntg;gepiyapdhy; cah;j;jg;gLk; NghJ mjd;

tistpdhiu 
 A B

t
r

  



,dhy; jug;gLk; vdf;

fhl;Lf. (cU (2) I ghh;f;f)

(iii) Nfhy;fs; xt;nthd;wpdJk; jbg;G 24 mm MFk;. rl;lj;jpd; ntg;gepiy 40 oC ,w;F
mjpfhpf;fg;gbd; tistpdhiuiaf; fhz;f.

(c) cU (3) ,y; fhl;bathW <UNyhfr;rl;lj;jpd; xU KidahdJ epiyg;gLj;jg;gl;L>

RahjPd Kidapy; fhl;b xd;W ,izf;fg;gl;L rpwpa ntg;gepiyfis msg;gjw;F

<UNyhfr;rl;l ntg;gkhdp gad;gLj;jg;gLk;. 30 oC ,y; Nfhy;fs; Neuhf cs;sd.

,r;rl;lk;  ntg;gepiy Vw;wk;   ,dhy; mjpfhpf;fg;

gLk;; NghJ mjd; Miu r’ MdJ gpd;tUk;

Nfhitahy; jug;gLk;.

   

   

2 2

2

1
' 3 1 1

'
6 1A B

t m mn m
mn

r
m  

         
   

,q;F  t’ - <UNyhfr;rl;lj;jpd; nkhj;j jbg;G
m - jbg;GfSf;fpilapyhd tpfpjk;

n - aq;fpd; kl;Lf;fhd tpfpjk;
AB - Vfghpkhz tphpifj;jpwd;fs;.

(i) ,q;F xNu jbg;G t I cila> ntt;NtW Vfghpkhz tphpifj;jpwd; cila (AB)

mz;zsthf rkdhd aq;fpd; kl;L ngWkhdq;fisAila cNyhfq;fs;

gad;gLj;jg;gl;ld vdpy; ntg;gepiy Vw;wk; nra;Ak; NghJ tistpdhiuf;Fhpa

Nfhitia ngWf.

(ii) NkNy (b) (iii) ,y; cs;s Nfhy;fs; ,q;Fk; gad;gLj;jg;gLfpd;wd. ,jdJ ntg;gepiy

40 oC ,w;F mjpfhpf;fg;gbd; tistpdhiuia fhz;f. (NkNy (c) (i) ,d; epge;jidia

fUJf)

(d) <UNyhfr;rl;lkhdJ ntg;gepiy mjpfhpf;fg;gLk; NghJ kpd;Ndhl;lj;ij Jz;bf;fTk;

rpy kpd; cgfudq;fspy; gad;gLj;jg;gLfpd;wJ. mjd; khjphp tiuglk; cU (4) ,y;
jug;gl;Ls;sJ.

(i) ,q;F vt;thW ntg;gepiy mjpfhpf;fg;gLifapy;

kpd;Ndhl;lk; Jz;bf;fg;gLfpd;wJ vd RUf;fkhf

tpghpf;Ff.

(ii) ntt ;NtW NjitfSf ;fhf NtWgl ; l

ntg;gepiyapy; kpd;Ndhl;lk; nrYj;jg;gl

Ntz;Lk;. ntg;gepiy NkYk; mjpfhpf ;f

kpd;Ndhl;lk; Jz;bf;fg;gl Ntz;Lk;. ,jw;fhf

fl;Lg;gLj;Jk; jpUfpd; nrg;gk;nra;if ahJ?

(iii) fl;LgLj;Jk; jpUfpid gad;gLj;jp <UNyhfj;jpd;

Miu 8104 mm Mf khw;wg;gl;lJ vdpd; vt;

ntg;gepiyapy; kpd;Ndhl;lk; Jz;bf;fg;gLk;?

(NkNy (c) ,y; cs;s epge;jidia fUJf)

(iv) jw;NghJ ntg;gepiyia czh;e;J kpd;Ndhl;

lj;ij Jz;bf;f gad;gLj;Jk; NtW rhjdk;

xd;iw jUf.

cU (4)

ntg;gkhf;fpf;F

kpd;Ndhl;lk;

toq;fpapy;

,;Ue;J

kpd;Ndhl;lk;

gpj;jis

,d;thh;

n;jhLiffs;

fl;L;g;gLj;Jk;

jpUF

cU (3)

t
t

r
r + t

cN;yhfk; A

cN;yhfk; B

fhl;b

mstpil

cU (2)

r
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gFjp (B)
mZf;fUthdJ gpupifaile;J my;yJ gpsTw;W Jz;Lfshf mNdfkhf ,U xg;gplf;$ba

Jz;LfshFk; fUj;jhf;fk; fUg;gpsT MFk;.

,g;gpstile;j Jz;Lfspd; nkhj;j jpzpT Muk;gj;jpzpit tpl Fiwthf ,Uf;Fk;.

,j;jpzpTf;FiwthdJ Einstein ,d; rkd;ghlhd E = mc2 ,d; gb rf;jpahf khw;wkilAk;.

,r;rf;jp ntg;gkhfTk; fjpu;;g;ghfTk; ntspNaWk;.

            n + U ⟶ U⟶ Ba+ Kr + 3 n +0
1

y
92

56
x

92
236

92
235

0
1 rf;jp

epA+j;jpudpdhy; 235
92 U gpstiltij Nkw;gb rkd;ghL fhl;LfpwJ. xt;nthU 235

92 U gpstilAk;

NghJk; 2 my;yJ 3 epA+j;jpud;fs; ntsptplg;gLk;. ,e;j epA+j;jpud;fs; kw;iwa

mZf;fUf;fis rq;fpypj;jhf;fk; %yk; gpstila J}z;LfpwJ. ,r;rq;fpypj;jhf;fkhdJ

fl;Lg;gLj;jg;gl;ljhfNth (mZ ciy) my;yJ fl;Lg;ghlw;wjhfNth (mZ MAjk;)

,Uf;fyhk;.

fzpg;Gfspd;gb ,r;rq;fpypj;jhf;fk; fl;Lg;ghlw;wjhf ,Ug;gpd; 1g 235
92 U   ,ypUe;Nj ngupastpy;

ntbg;G epfo;e;J kpfg;ngupastpy; rf;jp ntspNaWk;.

fl;Lg;ghlhd fUj;jhf;fj;ij epfo;j;j ntsptplg;gLk; 2 my;yJ 3 epA+j;jpud;fspy; 1 kl;Lk;

jhf;fkila mDkjpf;fg;gl Ntz;Lk;. kpFjp epA+j;jpud;fis mfw;Wtjw;fhf epA+j;jpuid

mfj;JwpQ;rf;$ba %yfnkhd;W jhf;f ,lj;jpy; ,Uf;f Ntz;Lk;. xd;Wf;F Nkw;gl;l

epA+j;jpud; jhf;fkilapd; jhf;fk; fl;Lg;ghlw;wjhf khwptpLk;.

(a) (i) gpsTj;Jz;Lfs; vdg;gLgit ahit?

(ii) epA+j;jpud; ntspNaw;wk; vt;thW rq;fpypj;jhf;fk; epfo rhj;jpakhfpwJ vd tpsf;Ff.

(iii) fUj;jhf;f rkd;ghl;by; x ,y vd;gtw;wpd; ngWkjpia fhz;f.

(b) 235
92 U ,d; NkYnkhU fUg;gpsT gpd;tUkhW elf;Fk;.

1 u = 931 MeV, 1 235 146 87
0 92 57 35n 1.01u, U 235.04 u, La 145.90 u, Ba 86.92 u     vdf; nfhs;f.

             U + n ⟶ La + Ba + 3 n0
1

35
87

57
146

0
1

92
235  

(i) xU jhf;fj;jpy; Vw;gLk; jpzpT el;lj;ij u ,y; jUf.

(ii) 500 kg ANudpaj;jpypUe;J ngwg;gLk; nkhj;jgpsTr;rf;jpia fzpf;Ff.

(iii) 30% jpwdpy; njhopw;gLk; 500 MW tY epiyaj;jpy; 500 kg ANudpak; vt;tsT
Neuk; ,Uf;Fk;?

(c) jd;dpr;irahf xU ,yj;jpuid my;yJ xU nghrpj;jpuid (Neu; Vw;wk;> ,yj;jpudpd;

jpzpTs;s Jzpf;if) ntsptpLtjhy; rpijtilAk; mZf;fUf;fs; rpijTf;F

cs;shfpd;wd vdg;gLk;. ,q;F ,Utifahd + rpijTfs; cs;sd.

(i)  xU epA+j;jpudhdJ xU GNuhj;jdhf khWk; NghJ xU ,yj;jpud;> xU Kuz;

,yj;jpud; epA+l;wpNdh> rpwpjsT rf;jp Q vd;gd    ntspNaw;wj;jpd;NghJ

ntspNaw;wg;gLfpd;wd. (jha;f;fU - A
Z X > kfs; fU - 1

A
Z Y )

(I) fUj;jhf;f rkd;ghl;il vOJf.

(II) ,r;rpijtpy; Fthf;Ffspd; khw;wj;ij vOJf.

(ii) xU GNuhj;jdhdJ epA+j;jpudhf khWk; NghJ xU nghrpj;jpud;> xU ,yj;jpud;

epA+w;upNdh vd;git + ,d; ntspNaw;wj;jpy; ntspNaWk;. ,f;fUj;jhf;fj;jpw;fhd
rkd;ghl;ilAk;> Fthf;Ffspd; khw;wj;ijAk; jUf.
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01. P,Q,R,S vDk; ntt;NtW ngsjpff; fzpaq;fs; gpd;tUk; Nfhitnahd;wpdhy; njhlh;GgLj;jg; 

gl;Ls;sd. 

    

 

gpd;tUk; fzpaq;fspy; vJ / vit gupkhzk; mw;wJ / mw;wit? 

R

Q
A)(

  Q

PS
B)(

  PS

R
C)(

 
 (1) (A) kl;Lk;   (2) (B)kl;Lk;    (3) (C)kl;Lk;  (4) (A),(C) kl;Lk;  (5)(B),(C) kl;Lk; 
 
 

02. Ntzpah; fUtpnahd;wpy;> 1cm ePskhdJ gpujhd mstpilapd; 20 rk gpupTfshfg; 

gpupf;fg;gl;Ls;sJ. Ntzpah; mstpilapd; 50 rkgpupTfs; gpujhd mstpilapd; 49 gpupTfSld; 

Nkw;nghUe;Jfpd;wd. ,t;Tgfuzj;jpd; ,opntz;zpf;if ahJ?  

 (1) 0.005mm   (2) 0.01mm      (3) 0.02mm      (4) 0.2mm       (5) 0.1mm  
 

03. cWjpaw;w fUnthd;W − fhyiy epfo;j;Jtjd; %yk; Nja;TWfpd;wJ. ,e;epfo;tpd; NghJ 

mbg;gilj; Jzpf;iffspy; Vw;gl;l khw;wj;ij tpgupf;Fk; rkd;ghL? 

 

 

 

 

 

 

04. ntg;gepiy T K MfTs;s fUk; nghUs; xd;W P W tPjj;jpy; rf;jpiaf; fjpHf;fpd;wJ. 

ntg;gepiy 2T K ,y; mJ rf;jpiaf; fjpHf;Fk; tPjk;.  

 (1) P W (2) 2P W (3) 4P W (4) 8P W (5) 16P W  

 

mwpTWj;jy;fs; : 

❖ vy;yh tpdhf;fSf;Fk; tpil vOJf. 

❖ tpilj;jhspy; jug;gl;Ls;s ,lj;jpy; ckJ Rl;nlz;iz vOJf. 

❖ 1 njhlf;fk; 50 tiu cs;s tpdhf;fs; xt;nthd;Wf;Fk; (1)>(2)>(3)>(4)>(5) vd ,yf;fkpl;l 

tpilfspy; rhpahd my;yJ kpfg;nghUj;jkhd tpiliaj; njhpe;njLj;J> mjidf; Fwpj;J 

Gs;sb (X) ,Ltjd; %yk; fhl;Lf. 

fzpg;ghidg; gad;gLj;jf;$lhJ. 

(g = 10 N kg-1) 

) 

 

 
S

RQ
P

+
=

2

 

(2) u Fthh;f;   d Fthh;f; +  ,yj;jpud; + ,yj;jpud; epA+jpupNdh( ev ) 

(3) d Fthh;f;   u Fthh;f; +  ,yj;jpud; + ,yj;jpud; Kuz; epA+jpupNdh( ev ) 

(4) u Fthh;f;   d Fthh;f; +  ,yj;jpud; + ,yj;jpud; Kuz; epA+jpupNdh( ev ) 

(5) u Fthh;f;   d Fthh;f; +  nghrpj;jpud; + ,yj;jpud; epA+jpupNdh( ev ) 

(1) d Fthh;f;   u Fthh;f; +  ,yj;jpud; + ,yj;jpud; epA+jpupNdh(ve) 
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05. A,B vDk; ,U ,irf;fitfs; jdpj;jdpNa xypf;fg;gLk; 

NghJ tspapy; gpwg;gpf;fg;gLk; xyp miyfspd;; 

fhuzkhf  tsp %yf;$W xd;wpd; ,lg;ngah;r;;rp(a) 

Neuj;Jld;(t) khWgLtJ tiuGfspy; fhl;lg;gl;Ls;sd. 

,t;tpirf;fitfs; xd;whf xypf;f tplg;gLk; NghJ 

cUthFk; mbg;gpd; mjpu;ntz;zhdJ?  
 

 (1) 16Hz       (2) 15Hz         (3) 14Hz     (4) 12Hz    (5) 3Hz  
 

06. fhl;bathW ePskhd fhtypj; jhnshd;wpd; kPJ +q Gs;sp Vw;wq;fs; gy> x ,ilj;Jhuj;jpy; 

gjpf;fg;gl;Ls;sd. jhshdJ fhl;bathW tyg;gf;fkhf khwh Ntfk; V apy; efh;j;jg;gbd;  

jhspd; topNaahd kpd;Ndhl;lk;? 

 

 

 x

qV 2

)1(
 

2
)2(

x

qV

 x

qV
)3(

 x

Vq 22

)4(
 

qV)5(  

 

07. npn %thapapd; FwpaPl;by; fhzg;gLk; mk;Gf;Fwpapd; %yk; fhl;lg;gl;Ls;s jpir Fwpg;gpLtJ 

fPo; Fwpg;gplg;gl;Ls;stw;Ws; vJthFk;?  

(1) Jisfspd; fhuzkhf gpwg;gpf;fg;gLk; Nrfupg;ghd; Xl;lkhFk;. 

(2) RahjPd ,yj;jpud;fspd; fhuzkhf gpwg;gpf;fg;gLk; fhyp Xl;lkhFk;.  

(3) Jisfspd; fhuzkhf gpwg;gpf;fg;gLk; fhyp Xl;lkhFk;. 

(4) RahjPd ,yj;jpud;fspd;; fhuzkhf gpwg;gpf;fg;gLk; mbNahl;lk;.  

(5) RahjPd ,yj;jpud;fspd; fhuzkhf gpwg;gpf;fg;gLk; Nrfupg;ghd; Xl;lk;.  
 
 

 

08. 5m2 Nkw;gug;gsTs;s cNyhfj;jfl;by; 1m2 gug;gsTila Jthuk; ,lg;gl;Ls;sJ. cNyhfj;jpd;  

Vfgupkhz tpupifj;jpwd; 1x10-5 0C-1 Mapd; jfl;bd; ntg;gepiy 800C apdhy; caUk; NghJ 

Jthuj;jpd; Gjpa gug;gsT ahJ? 

 (1) 1.0008m2       (2) 0.9920m2        (3) 0.9984m2        (4) 1.0016m2        (5) 1.0004m2    
 

09. ,Wjpahf ele;j cyff; Nfhg;ig JLg;ghl;l ,Wjpg;Nghl;bapy;> tpuhl; Nfhyp ge;ijg;; 

gpbnaLj;jNghJ vOg;gg;gl;l fuNfhr xypapdJ xypr;nrwpT kl;lk; 127dB vd mwptpf;fg;gl;lJ. 

mt;nthypf;Fupa Nfs;jifik Eiotha;r; nrwpT I=10-12Wm-2 Mapd; mf;fuNfhrj;jpd; 

xypr;nrwpT ahJ? 

 
2710)1( −Wm  

210)2( −Wm         
27.010)3( −Wm           

27.1)4( −Wm    
27.0)5( −Wm  

 

10. vspik ,ir ,af;fk; Mw;Wk; Jzpf;if njhlu;ghd gpd;tUk; $w;Wf;fspy; jtwhdJ vJ? 

(1) ,af;fikaj;jpy; cah; ,af;fr; rf;jpapid nfhz;bUf;Fk;. 

(2) mjd; Mu;KLfypd; gUkdhdJ ,lg;ngau;r;rpf;F Neh;tpfpjrkkhf mikAk;. 

(3) ,af;fr; rf;jp kw;Wk; mOj;j rf;jp Mfpatw;wpilNaahd njhlu;G VfgupkhzkhdJ. 

(4) miyTikaj;jpy; Mu;KLfyhdJ cah;thff; fhzg;gLk;. 

(5) mjd; Mtu;j;jd fhyj;jpw;F rkkhd fhyj;jpy; tPr;rj;jpd; ehd;F klq;F J}uj;jpw;F 

,aq;Fk;. 

 q  q  q  q  q  q  q  q  q  q  q  q  q  q  q 
V 

a 

0 
t/s 

0.25 

a 

0 t/s 
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11. thdpay; njhiyNehf;fp xd;wpd; nghUsp tpy;iyapd; Ftpaj;J}uk; mjd; ghh;itj;Jz;bd; 

Ftpaj;J}uj;jpd; 100 klq;fhFk;. ,ay;ghd nrg;gQ; nra;ifapy; cs;sNghJ 

tpy;iyfspilNaahd Ntwhf;fk; ghh;itj;Jz;bd; Ftpaj; J}uj;jpd; vj;jid klq;fhFk;?  

 (1) 9 klq;F  (2) 99 klq;F (3) 101 klq;F (4) 109 klq;F  (5) 110 klq;F  
 

12. 50g jpzpTila cNyhff; Nfhsnkhd;W  gpRf;FikAila Mokhd Xa;tpYs;s jputj;jpy;  

nkJthf tpLtpf;fg;gLfpd;wJ. njhlUk; ,af;fj;jpy; Nfhsj;jpd; Ntfk; 0.04ms-1 Mf 

cs;sNghJ mjd;kPJ jhf;Fk; gpRf;Fik tpir 0.16N MFk;. jputj;jpdhy; Nfhsj;jpw;F 

toq;fg;gLk; NkYijg;G 0.02N Mapd; Nfhsk; milAk; KbT Ntfk; ahJ?  

 (1) 0.04ms-1        (2) 0.05ms-1        (3) 0.08ms-1        (4) 0.12ms-1        (5) 0.26ms-1   
 

 

13. pq, qr  vd;gd rk FWf;Fntl;Lg; gug;GfisAila 

KiwNa ρ, 2ρ jilj;jpwd;fisAk;; l,2l 

ePsq;fisAk; cila ,U flj;jpfshFk;. mit 

Kidf;F Kid nghUj;jg;gl;L khwhkpd;dpaf;ftpirAila fynkhd;Wld; ,izf;fg;gl;L 

kpd;Rw;W Mf;fg;gl;Ls;sJ.  p apypUe;J r tiu J}uk; x cld; flj;jpfs; topNa 

kpd;Gytypik E khWgLtijf; fhl;Lk; tiuGfSs; rupahdJ?  

 

 

 

 

 

 

14. n top re;jpg; GytpisT %thap;(JFET), tpupayhf;fpahf njhopw;gLk; NghJ toikahd 

FwpaPLfs; njhlu;ghd juTfSs; rupahdJ?  

 

 

 

 
 
 
 
 
 

 

 

15. O tpypUe;J tUk; gLfjpuhdJ  PQ it Kjyr;rhff; nfhz;l tpy;iyapy; gl;L Kwptile;j 

gpd; Gs;sp 𝐼 ,Dhlhf nry;fpd;wJ. Kjyr;R PQ Mf ,Uf;f tpy;iyahdJ epiy X ,w;F 

nfhz;L tug;gLk; NghJ mNj Muk;g gLfjpupd; Gjpa KwpfjpuhdJ nry;Yk; Gs;sp vJ? 

 

 

 
 

 (1) A           (2) B          (3) C           (4) D           (5) E  

E 

x 

p q 

r 

(1) 

E 

x 

p 

q r 

(2) 

E 

x 

p q r 

(3) 

E 

x 

p q r 

(4) 

E 

x 

r 

(5) 

p 
q 

 p  q  r 

 x 

O 

l 

2l 2l 

I 

A 

B 
C 

D 

E 

Q P 

X 

[gf; 4 I ghu;f;f 

 VGS 

(1) 

(2) 

(3) 

(4) 

(5) 

+ 

 

 VDS  VDD  ID 

_ 

 _ 

 
+ 

 _ 

 

+ 

 + 

 + 

 

_ 

 

_ 

 

+ 

 

_ 

 

_ 

 _ 

 
+ 
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16. Fwpj;j cauj;jpypUe;J Xa;tpypUe;J tpLtpf;fg;gLk; nghUnshd;wpd; Kjyhk; nrf;fdpy; 

mOj;j rf;jp ,og;G 20J MFk;. ,uz;lhk; > %d;whk; nrf;fd;fspy; mjd; mOj;j rf;jp 

,og;Gfshf mikaf;$bait KiwNa?  (tspj;jiliag; Gwf;fzpf;f) 

 (1) 40J ,  60J     (2) 60J ,  100J      (3) 30J , 50J      (4) 40J ,  80J (5)  30J ,  90J  
 

17. miynahd;W xd;W JisapDhlhf nry;Yk;NghJ miyKfk; 

NfhzyiltJ (Diffraction) cUtpw; fhl;lg;gl;Ls;sJ. gpd;tUk; vr; 

nrad;Kiw %yk; miyapd; Nfhzypid mjpfupf;fyhk;?  

(A) miyePsj;jpid khwpypahfg; Ngzpf; nfhz;L Jisapd; tpl;lj;ij mjpfupj;jy; 

(B) miy ePsj;jpid mjpfupj;Jf; nfhz;L Jisapd; tpl;lj;ij khwpypahfg; NgZjy; 

(C) Fwpj;j miyia gpwg;gpf;Fk; Kjypid Jisapid Nehf;fp Fwpj;j Ntfj;jpy; 

efh;j;Jtjd; %yk;. 

 Nkw;Fwpg;gpl;l $w;Wf;fspy; rupahdJ my;yJ rupahdit?  
 

 (1) (A) kl;Lk;   (2) (B) kl;Lk;    (3) (C) kl;Lk;  (4) (A),(C) kl;Lk;  (5) (B),(C) kl;Lk; 
 

18. rPuhd fk;gpahy; Mf;fg;gl;l r MiuAila tl;l tisankhd;wpd; 

Fwpj;j gFjpahdJ ntl;b mfw;wg;gl;L;s;sijAk; mjd;; ikaj;jpy; 

Gs;spj; jpzpT m itf;fg;gl;Ls;sijAk; cU-1 fhl;Lfpd;wJ. ,q;F 

tisaj;jpdhy; jpzptpd; kPJ Vw;gLj;jg;gLk; <h;g;G tpir F0 MFk;. 

cU-2 ,y;> cU-1 ,y; cs;sjw;F Nkyjpfkhf mNj fk;gpahy; 

Mf;fg;gl;l 2r Miuaila tl;ltpy;nyhd;W fhl;lg;gl;Ls;sthW 

itf;fg;gl;Ls;sJ. tisak;> tpy; Mfpa ,uz;Lk; xNu jsj;jpw; 

fhzg;gbd; jpzpT m ,d; kPJ tisak;> tpy; Mfpa ,uz;bdhYk; 

Vw;gLj;jg;gLk; tpisAs; <u;g;G tpirahdJ?  

 02

3
)1( F  04

3
)2( F  02

1
)3( F  04

1
)4( F  (5) G+r;rpak; 

 

19. cUtpw; fhl;lg;gl;Ls;sthW ρ mlu;j;jpAila tspahdJ 

FohapD}L X ,ypUe;J  Y ,id Nehf;fp NgZyPapd; 

jj;Jtj;jpw;fika gha;fpwJ. X,Y apy; Fohapd; 

FWf;Fntl;Lg; gug;Gfs; KiwNa A1, A2 Tk;> tspapd; 

Ntfq;fs; KiwNa V1, V2 Tk;>  mKf;fq;fs; KiwNa  

P1, P2 Tk; MFk;. A1 = 5A2  Tk;>    
121 12 −=

−
Nmkg

PP

  

ck; Mapd; fjp V2 MdJ? 

 (1) 1ms-1              (2) 4ms-1               (3) 5ms-1        (4) 10ms-1  (5) 20ms-1   

 

20. xt;nthd;Wk; C nfhs;ssT cila 12 

nfhs;stpfs; fhl;bathW kpd;dpizg;G 

nra;ag;gl;Ls;sd. AB apw;fpilapy; cs;s 

tpisAs; nfhs;sstk; ahJ?   

 (1) 0.5C         (2) 0.75C         (3) 1.5C         (4) 6C         (5) 12C    

X Y 

P1 
P2 

A1 

V1 V2 
ρ 

A2 

m 

r 
r 

cU-2 

m 

r 

cU-1 

 A 

 B 

[gf; 5 I ghu;f;f 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


- 7 - 

 
 

AL/2023/01/T-I 

21. ,yl;rpa thAnthd;W ABOCDOA vDk; 

rf;fur; nrad;Kiwf;F (cyclic process) 

cl;gLk; NghJ mKf;fk; (P) fdtsT (V) 

cld; khWgLtij tiuG fhl;Lfpd;wJ. 

KOr; nrad;Kiwf;Fkhd Q  ,d; 

ngWkhdk; ahJ? 

 (1) -600J         

 (2) -1000J         

 (3) +400J         

 (4) -200J         

 (5) +200J        
 

22. fyk; X If; nfhz;L cUthf;fg;gl;l mOj;jkhdpapd; mOj;jg;gbj;jpwd;  K MFk;.  ,q;F  

Jizr; Rw;Wf;F ngwg;gl;l rkepiy ePsk; l ck; fyk; Y apd; mfj;jil Gwf;fzpf;fj;jf;fJk; 

Mapd;> fyk; Y apd; kpd;dpaf;ftpiriaj; jUtJ? 

 Kl)1(  Kl
R

R

2

1)2(  Kl
R

R

1

2)3(   

Kl
R

R








+1)4(

2

1
 Kl

R

R








+1)5(

1

2  

 

23. FtpT tpy;iyapdhy; cUthf;fg;gLk; kha tpk;gkhdJ> 

(A) nghUspid tpl cUg;ngUj;jjhf ,Uf;Fk;. 

(B) nghUspUf;Fk; gf;fj;jpy; Njhd;Wk;. 

(C) epkpu;e;jjhf ,Uf;Fk;. 

,tw;Ws; rupahdJ my;yJ rupahdit? 

  (1) (A) kl;Lk;    (2) (B) kl;Lk;     (3) (C) kl;Lk;  

 (4) (A),(C) kl;Lk;  (5) (A),(B),(C) ahTk; 
 

24. Clfk; A apypUe;J Clfk; B apw;F Fwpj;j xU 

xspf;fjpu; nry;tij cU-1 ck;> Clfk; C apypUe;J 

Clfk; D apw;F mNj xspf;fjpu; nry;tij cU-2 ck; 

fhl;Lfpd;wd. mt; Clfq;fs; njhlh;ghd gpd;tUk; 

$w;Wf;fSs; rupahdJ vJ? (α <β ) 

(1) Clfk; B apYk; Clfk; D apy; xspapd; 

Ntfk; mjpfk;. 

(2) Clfk; B apYk; Clfk; D apd; KwpTr;Rl;b mjpfk;. 

(3) Clfk; A apYk; Clfk; C apYk; xspapd; Ntfk; rkk;. 

(4) Clfk; B apYk; Clfk; D apd; KwpTr;Rl;b FiwT. 

(5) Clfk; A rhh;ghf Clfk; B apd; KwpTr;Rl;bapYk; Clfk; C rhh;ghf Clfk; D apd; 

KwpTr;Rl;b FiwT.  

 A B 

C D 

O 

 0  1  2  3  4  5  6  7 

 1 

 2 

 3 

 4 

 5 

V(x10-3m-3) 

P(x105Nm-2) 

G 

 R2  R1 

 E  r=0 

 X 

 Y 

l 

C 

D 

θ 

β 

cU-2 

A 

B 

θ 

α 

cU-1 
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25. cUtpw; fhl;lg;gl;Ls;s nraw;ghl;L tpupayhf;fpr; Rw;wpy; gag;ghdJ -1V Mf ,Ug;gjw;F I ,d; 

ngWkhdk;; ahJ?  

 (1) 0.5μA      

 (2) 1μA      

 (3) 10μA      

 (4) 100μA      

 (5) 1000μA  
 

26. 2l, l ePsq;fis cila ,U KidAk; %ba Foha;fs;; H2, O2 thAf;fspdhy; epug;gg;gl;L 

KiwNa mit T1,T2 Mfpa jdpntg;gepiyfspy; Ngzg;gl;Ls;s NghJ  ,U tspepuy;fsJk; 

mbg;gil mjph;ntz;fs; rkdhapd;  mtw;wpd; ntg;gepiyfspw;F ,ilapyhd njhlh;GfSs; 

rupahdJ?  

 
 

 

 212)1( TT =
 21 4)2( TT =

 214)3( TT =
 2116)4( TT =

 21 8)5( TT =  

27. jputnkhd;wpd; Nkw;gug;gpy; r MiuAila L ePskhd (r<<L) m 

jpzpTila cNyhf Crpnahd;W itf;fg;gl;L rkepiyapYs;s NghJ 

mjd; FWf;Fntl;LKfj; Njhw;wk; cUtpy; fhl;lg;gl;Ls;sJ. 

jputj;jpd; Nkw;gug;gpOtpiriaj; jUtJ>  

 L

mg
)1(  r

mg
)2(  L

mg

2
)3(  L

mg2
)4(  L

mg

2
)5(  

 

28. ePs;ghu;itf; FiwghLila xUtu; 25cm Jhuj;jpYs;s nghUl;fisj; njspthfg; ghu;g;gjw;fhf 

+3D tYTila njhLif tpy;iyia mzpe;Js;shh;. tpy;iyapid mzpe;jpuhj NghJ mtuJ 

njspTg; ghu;itapd; ,opTj; Jhuk; ahJ?  

 (1) 50cm  (2) 35cm  (3) 70cm  (4) 90cm (5) 100cm  
 
 

29. A,B Mfpa ,U nghUl;fs; epiyf;Fj;jhf Nky; Nehf;fp xNu Neuj;jpy; KiwNa v, 2v 

Ntfq;fspy; vwpag;;gLfpd;wd. mtw;wpd; jpzpTfs; KiwNa m, 2m Mapd;> mit va;Jk; 

mjp$ba cauk; tiuahd ,af;fj;jpw;Fupa Ntf(V) - Neu(t) tiugpid rupahff; fhl;LtJ?  

 

 
 

 

 

  

30. fhl;lg;gl;l kpd;Rw;wpy; fyq;fspd; mfj;jilfs; 

Gwf;fzpf;fj;jf;fitAk; Gs;sp C Gtpj;njhLg;gplg;gl;Lk; 

,Ug;gpd; A, B Gs;spfspd; kpd;dOj;jq;fs; KiwNa? 

VV 10,2)1(  VV 11,2)2( −−  

VV 6,5)3( −  VV 0,2)4(  
VV 13,2)5( −−  

1200 

V 

(1) 
0 t 

A 

B 

V 

(2) 
0 t 

A 
B 

V 

(3) 
0 t 

A 

B 

V 

(4) 
0 t 

B 

A 

V 

(5) 
0 t 

B 

A 

V0=-1V + 

- 
99kΩ 

1kΩ 

- 

 

10kΩ 

I 

+ 

 

 B 

A C 

2Ω 

2Ω 

2Ω 

2Ω 
2Ω 

12V 5V 
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31. mUfpy; fhl;lg;gl;Ls;s gliyr; Rw;wpy;  jug;gl;l 

Jtpjg; nga;g;Gfs; A, B apw;F ngwg;gLk; Jtpj 

gag;G F MFk;. gpd;tUk; gliyr; Rw;Wfspy; vJ 

,r;Rw;wpw;F xg;ghdJ?  
 

 
 

 

  

 

 

 
 
 

32. xg;gkhd fpilj; jsnkhd;wpd; kPJ itf;fg;gl;Ls;s rPuhd 

fdrJu Fw;wpnahd;wpd; kPJ njhopw;gLk; %d;W xUjs 

tpirfs;; mstpilf;F Vw;g tiuag;gl;bUg;gij 

NkypUe;J ghu;f;Fk; Nghjhd Njhw;wk; cUtpw; 

fhl;lg;gl;Ls;sJ. Fw;wpapd; Vfgupkhz Mu;KLfy;> 

jsj;jpw;F nrq;Fj;jhd mr;Rgw;wpa Nfhz Mu;KLfy; 

Mfpait gw;wpa rupahd $w;W ahJ?  

(1) Vfgupkhz Mu;KLfy; cz;L Mdhy; Nfhz 

Mu;KLfy; ,y;iy. 

(2) Nfhz Mu;KLfy; cz;L Mdhy; Vfgupkhz 

Mu;KLfy; ,y;iy. 

(3) Vfgupkhz Mu;KLfy; > Nfhz Mu;KLfy; Mfpa ,uz;Lk; cz;L. 

(4) Vfgupkhz Mu;KLfy; > Nfhz Mu;KLfy; Mfpa ,uz;Lk; ,y;iy. 

(5) cWjpahff; $w KbahJ. 
 

33. xU Edpapy; epiyg;gLj;jg;gl;Ls;s ePsk; l cilaJk; Miu  r cilaJkhd 

rPu;f;fk;gpnahd;W mjd; kw;iwa Edpapy; m jpzpT njhq;ftplg;gLk; NghJ mjd; tpfpjrk 

vy;iyia milfpd;wJ. Kd;ida fk;gpapd; ,U klq;F ePsKk; miuthrp MiuAk; nfhz;l 

mNj gjhu;j;jpdhyhd rPuhdfk;gp mjd; tpfpjrk vy;iyia mila njhq;ftplg;glNtz;ba 

jpzpT ahJ? 

 
m8)1(

 
m4)2(

 
m)3(

 
m

4

1
)4(

 
m

8

1
)5(

 

34. rPuhd ehd;F rh;trk cNyhfj;jfLfs; rk ,ilj;Jhuj;jpy; rkhe;jukhf 

itf;fg;gl;L flj;jpfspdhy; ,izf;fg;gl;Ls;sij cU fhl;Lfpd;wJ. 

p, q, r Gs;spfspy; cs;s kpd;Gy typikfs; KiwNa Ep, Eq, Er Mapd; 

Ep: Eq: Er vDk; tpfpjj;ij jUtJ? 

 1:2:1)1(   1:1:1)2( −  2:1:2)3( −   

      1:2:1)4( −   1:4:1)5(  

 

 A 

 B 
 F 

(1) 

 A 

 B 
 F 

(2) 

 A 

 B 

 F 

(3) 

 A 

 B 
 F 

(4) 

 A 

 B 
 F 

(5) 

 A 

 B 

F 

 p q r 
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35. ePh; Nkw;gug;gpy; tyg;gf;fkhf nry;Yk;  miyTfhyk; T cila tpUj;jp miynahd;wpd; Neuk; 

t=0 vDk; fzepiy cUtpy; fhl;lg;gl;Ls;sJ. miyg; gpwg;ghf;fp khwh mjph;ntz;zpy; 

miyia gpwg;gpg;gJld; mt;tiy epiyf;Fj;jhf fPo;Nehf;fp jpirg;gLj;jg;gl;Lk; cs;sJ. mJ 

ePh; Nkw;gug;gpy; gl;L njwpg;gilfpd;wJ. Neuk; 
4

T
t = ,  

2

T
t = ,  Tt =  Mfpa fzq;fspy; 

njwpaiyapd; mjph;ntz;fs; KiwNa f1, f2 , f3  Mapd; gpd;tUk; njhlh;GfSs; rupahdJ? 

 

 

 

 

 
 

 321)1( fff ==  132)2( fff =  132)3( fff =

 132)4( fff   132)5( fff   
 

36. 600 mupaf;NfhzKila fz;zhb mupankhd;wpy; Fwpj;j xU epw xspf;fjpu; ntt;NtW 

gLNfhzq;fspy; gl;L Kwptile;J ntspNaWk; re;jh;g;gq;fis (A),(B),(C) Mfpa cUf;fs; 

fhl;Lfpd;wd. cUf;fspy; fhl;lg;gl;l xt;nthU re;jh;g;gj;jpYk; Vw;gLk; nkhj;j tpyfy;fs; 

KiwNa dA, dB, dC Mapd; gpd;tUk; njhlh;Gfspy; rupahdJ? 

 
 
 

 

 

 
 

 BCA ddd )1(
 BAC ddd )2(

 CBA ddd )3(

 ABC ddd )4(  CAB ddd )5(
 

 

37. fdtsit khw;wf;$ba ghj;jpunkhd;wpy; fhzg;gLk; tsp kw;Wk; 

epuk;ghj ePuhtp Mfpatw;wpd; nkhj;j mKf;fk;(P) MdJ> 

ntg;gepiyapid khwpypahfg; Ngzpf;nfhz;L epiy A apypUe;J 

epiy B tiu ghj;jpuj;jpd; fdtstpd;(V) epfh;khw;Wld; khWgLtij 

mUfpYs;s tiuG fhl;Lfpd;wJ. Muk;g epiy A apy; ghj;jpuj;jpDs; 

rhuPug;gjd; ahJ?   

 (1) 10%       (2) 20%              (3) 50%                 (4) 60%                 (5) 80%       

38. cUisfisAk; jfLfisAk; nfhz;L 

xOq;fikf;fg;gl;l njhFjp xd;W glj;jpy; 

fhl;lg;gl;Ls;sJ. midj;J cUisfSk; r 

Miuiaf; nfhz;bUg;gJld; tyk; Nehf;fp 

tOf;fypd;wp ɷ NfhzNtfj;Jld;  cUSfpd;wd. 

NkYs;s jfl;bd; jiurhh;ghd fjp ahJ? 

 r)1(  r2)2(  r3)3(  r5)4(  r6)5(  

 t=0 

 miyg; gpwg;ghf;fp 

P 

V

1
 0 0.1 0.5 

A 

B 

r 
ω 

jfL 

jfL 

jfL 

jiu 

 240 

 600 

 (C) 

 300 

600 

0 

 (B) 

 

  

 600 

 (A) 

 320 
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39. Lunar Laser Ranging (LLR) vd;gJ Nyru; fw;iwfisg; gad;gLj;jp GtpNkw;gug;gpypUe;J 

re;jpudpd; Nkw;gug;gpw;fhd J}uj;ij mjpf nrk;ikAld; msf;Fk; Kiwnahd;whFk;. 

tpz;ntsptPuu;fshy; re;jpug; gazq;fspd; NghJ re;jpudpy; epWtg;gl;l gy tpNrl tif 

njwpg;gilar; nra;Ak; fUtpfs; (Retro reflectors) ,jw;fhfg; gad;gLj;jg;gLfpd;wd. ,it 

gLNfhzj;jpy; jq;fpapuhJ gLfjpiu te;jghij topNa jpUg;gp mDg;Gk; Mw;wYilait. 

,k;Kiwapd; fPo; GtpNkw;gug;gpypUe;J nrq;Fj;jhf mDg;gg;gl;l Nyru; fw;iwfs; t Neuj;jpy; 

kPz;Lk; Gtpia te;jile;jhy;> re;jpudpd; Rw;Wiff; fhyk; ahJ? (Gtpapd; jpzpT M, 

mfpy<u;g;Gkhwpyp G, ntw;wplk; /tspapy; xspapd; fjp C ) (re;jpud; Gtpia ikakhff; nfhz;L 

tl;lg;ghijapy; tyk;tUtjhff; nfhs;f. Gtp> re;jpudpd; Miufs; mtw;wpw;fpilapyhd 

J}uj;Jld; xg;gpLifapy; Gwf;fzpf;fj;jf;fd.) 

 GM

tC

8
2)1(

33


 GM

tC

2
2)2(

33


 GM

tC

2
2)3(

22


 GMt

C

2
2)4(

3


 MC

tG

2
2)5(

3

  

40. Neh;g;;ghijapy; ,aq;Fk; Jzpf;ifnahd;wpd; Ntfk; V 

Neuk; t Ald; khWgLtij mUfpYs;s tiuG 

fhl;Lfpd;wJ. Jzpf;if kPJ jhf;fpa tpisAs; 

tpirapdhy; Jzpf;if kPJ nra;ag;gl;l Ntiy cah;thf 

,Uf;Fk; Neu Mapil ahJ?   

 00)1( t→  00 2)2( tt →  00 32)3( tt →   

 00 53)4( tt →  00 65)5( tt →   
41. NjdPf;fshy; Ruf;fg;gLk; nkOfpd; cUFepiy 650C MFk;. ntg;gf;nfhs;ssT 

Gwf;fzpf;fj;jf;f> Jyf;fkhd ghj;jpunkhd;wpy; 1000C ntg;gepiyapy; Fwpj;j jputnkOfhdJ 

vLf;fg;gl;L type;j epge;jidfspd; fPo; Fspur; nra;ag;gl;lJ. nkOfpd; cUfypd; 

jd;kiwntg;gk; L ck;; jpz;k nkOfpd; jd;ntg;gf;nfhs;ssT S ck; MFk;. nkOfpd; 

ciwjy; nrad;Kiwf;F kl;Lk; vLj;j Neuk; t Mapd;> 450C ,y; Fspuy; tPjj;ij )(
dt

d
 

jUtJ gpd;tUtdtw;Ws; vJ? (miwntg;gepiy 250C ) 

 St

L

2
)1(

 St

L
)2(

 t

LS

2
)3(

 tS

L
2

2

)4(
 St

L

4
)5(  

42. xU gf;f ePsk; 1m cila rkgf;f mWNfhzpapd; cr;rpfspy; 

jhspw;F nrq;Fj;jhf nry;Yk; MW Nehpa Kbtpyp ePsf; 

flj;jpfs; itf;fg;gl;L vy;yhf; flj;jpfspYk; 1A kpd;Ndhl;lk; 

glj;jpy; fhl;lg;gl;l jpirfspy; ghar;nra;ag;gLk; NghJ 

mWNfhzpapd; ikak; O tpy; fhzg;gLk; fhe;jg;gha mlh;j;jpapd; 

gUkDk; jpirAk;? ( μ0=4π x 10-7Hm-1 ) 

 

 

  

 

 

 

 

 0  t0 2t0 

 

 3t0 

 

 4t0 

 

 5t0 

 

 6t0 

 

 t 

 1 

 2 

 3 

V 

 0 

O 
300 

4x10-7T 

(1) O 300 (3) 

4x10-7T 

O (5) 4x10-7T 

O (2) 

4x10-7T 
O 300 (4) 

8x10-7T 
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43. xspkpd; tpisTg; gupNrhjid xd;wpy; Fwpj;j cNyhfj;jhyhd xspf; fNjhl;L kPJ gr;ir 

kw;Wk; rptg;G epw xspf;fw;iwfs; mtw;wpd; Nghl;N;lhd; nrwpTfs; rkkhf ,Uf;Fk; tifapy; 

gl mDkjpf;fg;gLfpd;wd. gr;ir xspf;fhd kPbwd;> xspkpd;Ndhl;;lk;> epWj;Jk; mOj;jk; 

vd;gd KiwNa fG, IG, VG MfTk; mt;thNw rptg;G xspf;F KiwNa fR, IR, VR MfTk; ,Ug;gpd;> 

gpd;tUk; njhlu;Gfspy; rupahdJ vJ? (gr;irepw xspahdJ rptg;G xspia tpl 

xspapyj;jpud;fis cUthf;Ftjw;fhd rhj;jpaf;$W $baJ vdf; nfhs;f) 

 (1) fG  > fR,   IG > IR ,  VG > VR (2) fG  < fR,  IG < IR ,  VG < VR (3) fG > fR,   IG < IR ,   VG > VR 

 (4) fG < fR,   IG = IR ,  VG< VR (5) fG > fR,   IG > IR ,  VG < VR 

44.  

 

 
 

ru;trk gupkhzq;fis cila ,U cUisf; Nfhy;fs; A, B Mfpad KiwNa ntg;g 

flj;Jjpwd;
 3

1
,

 6

1
 cila gjhu;j;jq;fshy; Mf;fg;gl;Ls;sd. ,it cU 1 ,y; fhl;bathW 

njhlu; epiyapYk; cU 2 ,y; fhl;bathW rkhe;ju epiyapYk; ,izf;fg;gl;L tise;j 

gFjpfs; fhtw;fl;blg;gl;Ls;sd. mtw;wpd; Kidfs; 1000C kw;Wk; 00C vDk; khwh 

ntg;gepiyfspy; Ngzg;gLk; NghJ> cWjpepiyapy;  

 

 

 9

2
)1(

 2

1
)2(

 
1)3(

 
2)4(

 2

9
)5(  

45. Fwpj;jsT ,yl;rpa thAnthd;wpd; mKf;fk; P mjd; jdpntg;gepiy T 

Ald; khWgLtij tiuG fhl;Lfpd;wJ Mapd;> mjd; fdtsT V 

jdpntg;gepiy T Ald; khWgLtijf; fhl;Lk; tiuGfSs; 

rhj;jpakhdJ?  

  
 
 
 
 
 

 

46. W epiwAila $k;gpd; xU gFjp ρ mlh;j;jpAila jputj;jpDs; 

mkpo;e;jpUf;f ,Nyrhd ,ionahd;wpy; njhq;ftplg;gl;L 

rkepiyapypUg;gij cU fhl;Lfpd;wJ. $k;gpd; Nky; fPo; 

FWf;Fntl;Lg; gug;Gfs; KiwNa A, 2A MfTk; ,ioapYs;s 

,Oit T MfTk; ,Ug;gpd;;> $k;gpd; tis Kfj;jpd; kPJ 

jputj;jpdhy; toq;fg;gLk; tpisAs; tpir ahJ? 

 TWgAh −+2)1(  WTgAh −+3)2(    

njhlu; epiyr; Nru;khdj;jpD}lhd ntg;gg;gha;r;ry; tPjk; 

rkhe;juepiyr; Nru;khdj;jpD}lhd ntg;gg;gha;r;ry; tPjk; 

 

vDk; tpfpjk; rkdhtJ? 

B 

 

A 

  

1000C 

  

0
0
C 

  cU 
1 

  

B 

 

A 

  
1000C 

  

0
0
C 

  
cU 2 

  

P 

T 

A 

B 

C 

D 

A 

B 

D 

C 

(1) 

V 

T 

B 

A 

C 

D 

(2) 

V 

T 

B 

A 

D 

C 

(3) 

V 

T 

A 

D 

(4) 

V 

T 

C 

B 

D 

C 

(5) 

V 

T 
A 

B 

T 

A h 

2h 

2A 

W 
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 WTgAh −+)3(  TWgAh −+3)4(  TW −)5(  
47. fhl;lg;gl;l kpd;Rw;wpy; D1> D2 Mfpa ,U 

,UthapfSk; ,yl;rpakhdit. p, q Gs;spfspy; 

Ngzg;gLk; kpd;dOj;jq;fs; KiwNa Vp,Vq 

Mapd;> gpd;tUk;  $w;Wf;fSs; rupahdJ 

my;yJ rupahdit? 

(A) Vp > Vq  MfTs;s NghJ Msp S1 jpwe;Jk; Msp S2 

%lg;gl;Lk; cs;s NghJ p,q ,ilNaahd rktYj; 

jil 4Ω MFk;. 

(B) Vp , Vq  Mfpatw;wpd; gUkd;fs; vt;thW ,Ug;gpDk;> Mspfs; S1 > S2 ,uz;Lk; 

jpwe;jpUg;gpd; p,q ,ilNaahd rktYj; jil 4.5Ω MFk;. 

(C) Vp > Vq  MfTs;s NghJ Msp S1 %bAk; Msp S2 jpwe;Jk;; cs;s NghJ p,q ,ilNaahd 

rktYj; jil 4.5Ω MFk;. 

 (1) (A) kl;Lk;    (2) (B) kl;Lk;     (3) (A),(B)kl;Lk;  

 (4) (B),(C) kl;Lk;  (5) (A),(B),(C) ahTk; 
 

48. khwh mjph;ntz; f0 I cila xypia gpwg;gpf;Fk;  S vDk; Xh; xypKjyhdJ O it ikakhff; 

nfhz;L A,B apw;fpilapy; Xh; vspik ,ir ,af;fj;ij Mw;Wfpd;wJ. xU epiyahd mtjhdp 

OA topNa A apypUe;J Fwpg;gpl;l J}uj;jpy; epiyahf cs;shh;(X).  

 

 

 

 

P kw;Wk; Q vd;gd  KiwNa OA,OB ,ilNaAs;s Gs;spfshFk;. xypKjy; Q it Nehf;fp P 

apypUe;J Q tiu ,aq;Fk;NghJ gpwg;gpf;Fk; xypia mtjhdp Nfl;Fk; NghJ> mth; Nfl;Fk; 

xypapd; Njhw;w mjph;ntz; f MdJ Neuk; t Ald; khWgLtijf; fhl;Lk; tiuGfSs; 

rhj;jpakhdJ? 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 p  q  D1 

 D2 

 S1 

 S2 

 6Ω 

 6Ω 

 3Ω 

 3Ω 

A O B P Q 

S 

epiyahd mtjhdp 

 X 

(4) 

f 

t 

f0 

(1) 

f 

t 

f0 

(5) 

f 

t 

f0 

(3) 

f 

t 

f0 

(2) 

f 

t 

f0 
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49.  

 

 
 

fhe;jg;GykhdJ epiyf;Fj;Jj; jsj;jpy; ,Uf;fj;jf;fthW> rpwpa rktypik cs;s fhe;jq;fs;> 

fhl;ba jlj;jpd; (track) topNa njhlu;r;rpahf mLf;fg;;gl;Ls;sd. ,jdhy;> jlj;jpypUe;jhd 

J}uj;Jld; fhe;jg;gha mlu;j;jpapd; gUkd; khWgLnkdpDk;> jlj;jpypUe;J rkJ}uj;jpy; cs;s 

fhe;jg;gha mlu;j;jpapd; gUkd;fs; rkdhf cs;sJ. rpwpa kPflj;jp Fw;wpnahd;W (block)> 

Fw;wpapd; jskhdJ jlj;jpd; jsj;jpw;Fr; rkhe;jukhf cs;s tifapy;> jlj;jpypUe;J rpwpa 

,ilj;J}uk; d0 ,y; itf;fg;gl;L> Fw;wpahdJ> t=0 vDk; Neuj;jpy; jlj;jpw;Fr; rkhe;jukhf 

fhl;ba jpirapy; fjp v cld; tPrg;gLfpd;wJ. kPflj;jp Fw;wpapd; jil G+r;rpakhf ,Uf;Fk; 

tifapy; mjd; ntg;gepiy Ngzg;gLfpd;wJ vdpd;> Fw;wpahdJ jlj;jpd; kw;iwa Kidia 

milAk; tiu Fw;wpf;Fk; jlj;Jf;Fk; ,ilapyhd J}uk; (d) Neuj;Jld; (t) khWgLtij 

Fwpf;Fk; gpd;tUk; tiuGfspy; rhj;jpakhdJ vJ? (tspj;jil tpisTfisg; Gwf;fzpf;f) 

 

 

 

 

      

 
 

50. fhl;lg;gl;l cUtpy; XA,BY Mfpa rha;e;j Nkw;gug;Gfs; xg;gkhditAk;> fpilg;gug;G AB f;Fk; 

m jpzpTila Fw;wpf;Fk; ,ilapyhd cuha;Tf;Fzfk; 0.5 ck; MFk;. Fw;wp MdJ 

epiyf;Fj;jhf  L cauj;jpYs;s Gs;sp X ,y; ,Ue;J nkJthf tpLtpf;fg;gbd;. mJ 

,Wjpahf Xa;tilAk; epiy ahJ?  

 

 

 

 

 

 

 
 

 (1) A apy;        (2) B apy;               (3) Z ,y;               

 (4) Z ,w;F Nky;        (5) AB apw;F eLtpy;  

    

 

 

B A 

m 

L 

L/2 

Z 

X Y 

L 

(1) 

d 

t 

d0 

(2) 

d 

t 

d0 

(3) 

d 

t 

d0 

(4) 

d 

t 

d0 

(5) 

 

d 

t 

d0 
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; 

 
 

 
 
 
 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

gFjp tpdh ,y. Gs;spfs; 

A 

1  

2  

3  

4  

 

B 

5  

6  

7  

8  

9  

 10  

nkhj;jk;  

rjtPjk;  

 

 

,Wjpg; Gs;spfs; 

,yf;fj;jpy;  

vOj;jpy;  

 

FwpaPl;nlz;fs; 

tpilj;jhs; guPl;rfu; 1  

tpilj;jhs; guPl;rfu; 2  

Gs;spfisg; guPl;rpj;jtu;  

Nkw;ghu;it nra;jtu;  

 

Rl;nlz; :……..……………………… 

❖ ,t;tpdhj;jhs; A, B vd;Dk; ,U gFjpfisf; 

nfhz;Ls;sJ. ,U gFjpfSf;Fk; xJf;fg;gl;l 

Neuk; %d;W kzpj;jpahyq;fs; MFk;. 

(Nkyjpf thrpg;G Neukhf 10 epkplq;fs; 

toq;fg;gLk;) 

❖ fzpg;ghid gad;gLj;jf;$lhJ.  

❑ gFjp A - mikg;Gf;fl;Liu 

❖ vy;yh tpdhf;fSf;Fk; tpilfis ,t; 

tpdhj;jhspNyNa vOJf.  

❖ xt;nthU tpdhTf;Fk; tplg;gl;Ls;s ,lj;jpy; 

ckJ tpilfis vOJf. 

❖ nfhLf;fg;gl;Ls;s ,lk; ckJ tpilfSf;Fg; 

NghJkhdJ vd;gijAk; tpupthd tpilfs; 

mtrpakpy;iy vd;gijAk; ftdpf;f. 

❑ gFjp B - fl;Liu 

❖ ehd;F tpdhf;fSf;F khj;jpuk; tpil vOJf. 

ckf;F toq;fg;gLk; jhs;fis ,jw;F 

gad;gLj;Jf. 

❖ ,t;tpdhj;jhSf;nfd toq;fg;gl;l 

NeuKbtpy; gFjp A NkNy ,Uf;Fk;gbahf 

A, B Mfpa ,uz;L gFjpiaAk; fl;ba 

gpd;du; guPl;ir Nkw;ghu;itsuplk; ifaspf;f. 

❖ tpdhj;jhspd; gFjp B ia khj;jpuk; guPl;ir 

kz;lgj;jpypUe;J ntspNa vLj;Jr; 

nry;ymDkjpf;fg;gLk;. 

guPl;rfupd; cgNahfj;jpw;F khj;jpuk; 
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,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

 

gFjp A–mikg;Gf; fl;Liu 
vy;yh ehd;F tpdhf;fSf;Fk; tpilfis ,j;jhspNyNa vOJf. 

(g = 10 N kg_1) 

 

 

 

 

01. epiwNaw;wpa nfhjpFoha; xd;wpidg; gad;gLj;jp, jputnkhd;wpd; mlu;j;jp fhZkhW ePh; 

Nfl;fg;gl;Ls;sPh;. ,jw;fhf kpjj;jy; Nfhl;ghL gad;gLj;jg;gLfpwJ. nfhjpFohapd; 

mbapy; Njitahd msT <ar;rd;dq;fs; vLf;fg;gl;L, <ar;rd;dq;fs; %lg;gLk; 

tifapy; cUfpa nkOF FohapDs; Cw;wg;gl;Ls;sJ. ,f;nfhjpFoha; jputj;jpy; 

kpje;jpUg;gij glk; fhl;LfpwJ.  

 

 

 

 

 

 

 

 

(a) xOq;fikg;Gf;Fupa gy;NtW fzpaq;fspw;F gpd;tUk; FwpaPLfs; 

Fwpj;njhJf;fg;gl;Ls;sd. FwpaPLfisg; gad;gLj;jp tpdhf;fSf;F tpil vOJf.  

A  - Fohapd; cUis tbtg;gFjpapd; ntspf;FWf;Fntl;Lg; gug;gsT 

V  - Fohapy; epiwaplg;gl;l gFjpapd; fdtsT  

M - FohapdJk; mjpy; mlq;fpatw;wpdJk; jpzpT  

d - jputj;jpd;  mlHj;jp 
 

i. Njitahd msT <ar;rd;dq;fs; vd;gjhy; ePu; tpsq;fpf; nfhs;tJ ahJ? 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

ii. mstpilia nfhjpFohapy; xl;Lk; NghJ ftdpf;f Ntz;ba tplak; ahJ?  

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

(b) nfhjpFohapDs; Nkyjpf jpzpT m itf;fg;gl;L cUtpy; fhl;ba thrpg;G  

l vLf;fg;gl;lJ.  

i. nfhjpFoha;; kPJ jhf;Fk; NkYijg;G U  ,w;fhd xU Nfhitia vOJf. 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

ii. kpjj;jy; Nfhl;ghl;bd; gb jug;gl;l fzpaq;fSf;fpilNa njhlh;Glikia ngWf. 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 

l 

[gf; 3 I ghu;f;f 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


- 3 - 

 
 

AL/2023/01/T-II(A) 
,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

 

iii. xU Vfgupkhz tiuigf; Fwpg;gjd; %yk; jputj;jpd; mlu;j;jpapidf; fhz;gjw;F 

NkYs;s njhlh;Glikia xOq;FgLj;Jf.  

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

iv. tiugpy; gue;j tPr;rpy;> rPuhd Gs;spg;guk;giy ngw;Wf;nfhs;tjw;F> rhuhkhwpapd; 

ntt;NtW ngWkjpfis njhpT nra;tjpy; ftdQ;nrYj;j Ntz;Lk;. ,jw;fhf ePu; 

Nkw;nfhs;Sk; eltbf;if ahJ?  

(rk msTilajhf ntl;lg;gl;l rpwpa <aj;jfl;Lj; Jz;Lfs; jug;gl;Ls;sd) 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

v. ePu; tiue;j tiugpidg; gad;gLj;jp jputj;jpd; mlHj;jp d ia vq;qdk; JzptPH?  

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

vi. Nkw;gb mlu;j;jpiaj; Jzptjw;F ckf;F Njitg;gLk; Nkyjpf mstPl;ilAk;> 

mjid msf;fg; gad;gLj;Jk; fUtpiaAk; Fwpg;gpLf. 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

vii. xU mstpLk; fUtpapd; ,opT vz;zpf;if 0.1mm MFk;. ,jdhy; vLf;fg;gl;l 

thrpg;G 2.00cm vdpy; mstPl;bdhyhd gpd;dtOitj; jUf. 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 
 

02. khztd; xUtd; epA+l;ldpd; Fspuy; tpjpiag; gad;gLj;jp> xU jputj;jpd; jd;ntg;gf; 

nfhs;ssitj; Jzptjw;fhd gupNrhjidia tbtikj;jhd;.  

 

 

 

 

 

 

 

(a) Gw Nkw;gug;G kpDf;fg;gl;l, %bAk; fyf;fpAk; nfhz;l fNyhupkhdp, kpd;tprpwp, 

epWj;jw; fbfhuk;, ,yj;jpudpay; juhR, NghJkhd msT ePu;, NghJkhd msT 

jputk; Mfpad toq;fg;gl;Ls;sd.  

[gf; 4 I ghu;f;f 
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i. fhtyp ,ioapdhy;> GwNkw;gug;G Jyf;fkhd fNyhupkhdp fl;bj;njhq;ftplg;gl;L> 

,g; gupNrhjid Nkw;nfhs;sg;gLfpwJ. ,jw;fhd fhuzq;fisj; jUf. 

I. Gw Nkw;gug;G kpDf;fg;gl;l fNyhhpkhdp gad;gLj;jy;.  

……………………………………………………………………………………… 

II. fhtyp ,ioapdhy; fl;bj; njhq;ftplg;gly;. 

……………………………………………………………………………………… 

ii. fNyhupkhdpia jpwf;fg;gl;l ad;dYf;F mUfhikapy; itj;J Fspur;nra;tjpYk; 

ghh;f;f kpd;tprpwpapd; Kd; itj;J Fspur; nra;jy; rpwe;jJ vd khztd; 

fUjpdhd;. ,jw;fhd fhuzj;ijj; jUf. 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

iii. ePupy; my;yJ jputj;jpy; mkpo;j;jg;gl;Ls;s ntg;gkhdpapd; thrpg;G> 

fNyhupkhdpapd; Nkw;gug;gpd; ntg;gepiyf;F rkdhFk; vdf; nfhs;tjw;F> 

khztd; gpd;gw;w Ntz;ba gupNrhjidg; gbKiw ahJ?  

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

iv. Fspuy; tisapfis tiutjw;F khztd; vLf;f Ntz;ba thrpg;Gf;fs; ahit? 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

(b) khztd; ePupw;fhf ngw;w Fspuy; tisap; cUtpy; fhzg;gLfpwJ. ( R  
miw 

ntg;gepiy) 

 

 

 

 

 

 

 

 

i. jputj;jpw;fhf ngw;w Fspuy; tisapia> NkYs;s mr;Rf;fspy; xg;gpl;L 

tiutJld; 1  ntg;gepiyapypUe;J 2  ntg;gepiyf;F Fsph;r;rp miltjw;F 

vLf;Fk; fhyk; lt  
,id Fwpj;Jf; fhl;Lf (gad;gLj;jg;gl;l ePupd; ntg;gf; 

nfhs;ssit tp;l jputj;jpd; ntg;gf; nfhs;ssT FiwthdJ.) 

 

 

 

θ/ 0C 

t /s 

θ1 

 

θR 

0 

θ2 

 

tw 

[gf; 5 I ghu;f;f 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


- 5 - 

 
 

AL/2023/01/T-II(A) 
,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

 

ii. ePh;, jputj;jpd; ntg;gepiyfs; 
1  
,ypUe;J 

2   
,w;F tPo;r;rpahFk; Neu Mapilapy; 

mtw;wpypUe;jhd ntg;g ,og;G tPjk; gw;wp ahJ $WtPu;? 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

iii. fyf;fpAld; fNyhhp khdpapdJ ntg;gf;nfhs;ssT C MAk;> KiwNa ePupdJk; 

jputj;jpdJk; jpzpTfs; lW mm ,
 
MAk; ePupdJk; jputj;jpdJk; jd;ntg;gf; 

nfhs;ssTfs; lW SS ,
 
MAkpUg;gpd; ,f;fzpaq;fis tiugpypUe;J ngwg;gl;l 

fzpaq;fSld; njhlHGgLj;Jk; Nfhit xd;iw vOJf. 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 
 

03. ghlrhiy Ma;T $lj;jpy; FopT tpy;iyapd; Ftpaj; J}uj;ijf; fhz;gjw;fhf 

cgNahfpf;fg;gLk; cUg;gbfSk;> mg;gupNrhjidapd; NghJ nrg;gk; nra;ag;gl;l 

epiynahd;Wk; fPNo fhl;lg;gl;Ls;sd. 

 

 

 

 

 

(a) kPw;wh; Nfhiyg; gad;gLj;jp, Nkirapd; kPJ Rz;zf;fl;bapdhy; Nfhnlhd;W 

tiuag;gl;L> ghpNrhjid tpy;iyapd; jsk; mf;Nfhl;Lf;F nrq;Fj;jhf ,Uf;FkhW 

tpy;iyj;jhq;fpapy; Vw;wg;gl;Ls;sJ. O1,O2 vd;Dk; Crpfs; mf;Nfhl;Lldhd 

nrq;Fj;Jj;jsj;jpy; epiyf;Fj;jhfTk; mtw;wpd; Edpfs; xspapay; mr;rpy;  

,Uf;FkhWk; itf;fg;gl;Ls;sd.  
 

i. tpy;iyf;fhd nghUs; J}uj;jpid glj;jpy; u vdf; Fwpf;f.  
 

ii. tpy;iyapdhy; cUthFk; tpk;gj;jpid tiue;J mjid I vdf; Fwpg;gJld;> 

tpy;iyapd; Ftpaj;ij F vdf; Fwpf;f.  
 

iii. fhl;ba epiyapypUe;J mtjhdpf;fg;gLifapy;> ,U tpk;gq;fSk; xspapay; 

mr;rpy;> xNu Neh;Nfhl;by; ,Uj;jy; cWjpg;gLj;jg;gl;lJ. ,jpypUe;J ePu; 

vLj;Jf;nfhs;sf; $ba KbT ahJ?  

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 

a b 
O1 

O2 

L M S 
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(b) tpy;iyapypUe;jhd nghUs; J}uk; u ,id kPw;wh; Nfhypdhy; mse;J ngw KbAk; 

vdpDk;> mjd; tpk;gj;J}uj;ij Neubahf mse;J ngw KbahJ.  

i. tpk;gj;J}uj;jpid mwptjw;F Nkw;nfhs;sg;gLk; gupNrhjidr; nrad;Kiw ahJ? 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

ii. tpk;gj;J}uj;jpid mwptjw;F ePu; ngw;Wf; nfhs;Sk; mstPLfis cUtpy; fhl;ba 

FwpaPLfspd; mbg;gilapy; jUtJld; tpk;gj;J}uk; v ,w;fhd NfhitiaAk; jUf.  

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

(c) ntt;NtW nghUs; J}uk; u ,w;Fupa tpk;gj;J}uq;fs; v ,id mse;J ngwg;gl;l  

ngWkhdq;fspy; ,Ue;J 
u

1

  
,w;F vjpuhf 

v

1

 
tiuG khztdhy; tiuag;gl;lJ.  

i. tiuig tiutjw;F khztd; vLj;Jf;nfhz;l Fwptof;F> nka;g;nghUs; J}uk; 

Neh; vdTk; kha tpk;gj;J}uk; Neu; vdTkhFk;. khztd; ngw;w tiugpid 

fPOs;s ,ilntspapy; tiuf. (mr;Rf;fis njspthff; Fwpf;f) 

 

 

 

 

 

 

ii. tiugpd; ntl;Lj;Jz;bd; gUkd; 5m-1  vdpd; tpy;iyapd; Ftpaj;Juk; ahJ?  

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

iii. ,t;tpy;iyAld; Ftpaj;J}uk; njhpe;j FtpT tpy;iyahdJ Nrh;khdkhf 

itf;fg;gl;L nka;;nghUs; Juj;jpw;Fhpa nka;tpk;gj;J}uk; ngwg;gl;L tiuG 

tiuag;gl;lJ. ,t; tiugpy; ,Ue;J Nrh;khd tpy;iyapd; Ftpaj;J}uk; ngwg;gl;L 

FopT tpy;iyapd; Ftpaj;J}uk; fzpf;fg;gLk;. ,q;F tpy;iyfspd; Ftpaj; 

J}uq;fSf;F ,ilNa ,Uf;f Ntz;ba njhlh;Glik ahJ?  

…………………………………………………………………………………………… 
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04. cyh;fynkhd;wpd; mfj;jiliaAk; kpd;dpaf;f tpiriaAk; JzpaNtz;bAs;sJ.  

 

 

 

 

 

 

(a) ,jw;Fhpa kpd;Rw;wpid mikg;gjw;F fyk;> mk;gpah;khdp> ,yf;f (digital) 

Nthy;w;Wkhdp, ,iwNahjw;W, jl;Lrhtp (mkj;Jrhtp), jil, ,izg;Gf;fk;gp vd;gd 

jug;gl;Ls;sd. ,f;$Wfisf; nfhz;L Rw;W mikf;fg;gl;Ls;sJ.  

i. mk;gpah;khdp A, Nthy;w;Wkhdp V vd;gtw;wpd; Kbtplq;fspd; KidTfis 

Nkw;Fwpj;j Rw;wpy; (+), (-) vdf; Fwpj;Jf;fhl;Lf.  

ii. ,r;Rw;wpy; ,iwNahjw;Wf;F gjpyhf jilg;ngl;bia gad;gLj;jpapUg;gpd;> 

ghpNrhjidia Nkw;nfhs;tjpy; Vw;gLk; ,lu;ghL ahJ? 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

iii. ,r;Rw;wpy; fyj;jpw;F FWf;Nfahd mOj;j NtWghl;il msg;gjw;F ,yf;f 

(digital) Nthy;w;Wkhdp gad;gLj;jpajpYs;s ed;ik ahJ?  

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

iv. mk;gpah;khdp A, Nthy;w;Wkhdp V fspy; thrpg;Gf;fis vLg;gjw;F ePh; 

Nkw;nfhs;Sk; ghpNrhjid eilKiw ahJ?  

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

v. thrpg;Gf;fis vLg;gjw;F tpdh (iv) ,y; ePh; $wpa ghpNrhjid eilKiwia 

gpd;gw;Wtjw;fhd fhuzk; ahJ? 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

(b) tiunghd;wpid tiutjd; %yk; E, r ,id Jzptjw;Fj; jpl;lkplg;gLfpd;wJ. 

i. mk;gpah;khdpapd; thrpg;G I, Nthy;w;Wkhdpapd; thrpg;G V, fyj;jpd; 

kpd;dpaf;ftpir, mfj;jil vd;gd KiwNa E, r Mapd;> ,tw;Wf;F ,ilapyhd 

njhlh;Glikia vOJf. 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

R0 

R 

A 

V 

E 

r 
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ii. xU tiuG Kiwiag; gad;gLj;jpj; fyj;jpd; mfj;jil (r) I fhz;gjw;F 

NkYs;s njhlh;ig xOq;F gLj;Jf. 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

iii. (100mA,1.48V), (150mA,1.47V) vd;Dk; Ms;$Wfs; tiuag;gl;l tiugpypUe;J 

vLf;fg;gl;lJ vdpd;;> fyj;jpd; mfj;jiliaf; fzpf;f.  

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

(c) ,Uthapnahd;wpd; Kd;Kff; NfhlYf;Fhpa I-V rpwg;gpay;G tisapia 

ngWtjw;fhf mikf;fg;gl;l Rw;iw glk; fhl;LfpwJ.  

 

 

 

 

 

i. ,r;Rw;wpy; gad;gLj;jg;gLk; mk;gpah;khdp> Nthy;w;WkhdpfSf;F ,Uf;f Ntz;ba 

mstPl;L tPr;rpid njhpT nra;f.  

I. mk;gpah; khdp :- (0-10mA, 0-500mA, 0-10A) 

……………………………………………………………………………………… 

II. Nthy;w;Wkhdp :- (0-1V, 0-5V, 0-10V) 

……………………………………………………………………………………… 

ii. vkJ Ma;T $lj;jpy; ,Uthapapd; gpd;Kff; NfhlYf;Fhpa I-V rpwg;gpay;G 

tisapia ngWtjw;F mstPL vLj;jy; rpukkhdJ. ,jw;fhd fhuzk; ahJ? 

…………………………………………………………………………………………… 

……………………………………………………………………………………………

 

100Ω 

A 

V 

+12V 

0V 
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05. tPLfspy; nghJthfg; gad;gLj;jg;gLk; $iu kpd;tprpwp xd;wpdJ 

rPuhf;fpapd; khjpup mikg;G mUfpy; fhl;lg;gl;Ls;sJ. ,r; 

rPuhf;fpapd; %yk;> kpd;tprpwpapd; Row;rpf; fjpahdJ 5 ntt;NtW 

fjp kl;lq;fspy; (5 - speed modes) Ngzg;gl KbAk;. cUtpy; 1, 2, 

3, 4, 5 vd milahsg;gLj;jg;gl;l fjp kl;lq;fspy; rPuhf;fpahdJ 

nrg;gk; nra;ag;gl;Ls;s NghJ kpd;tprpwpapd; Row;rp tPjq;fs; 

KiwNa 140 rpm, 210 rpm, 280 rpm, 350 rpm, 420 rpm MFk;. 
 

Fwpj;j xU fjp kl;lj;jpypUe;J ,d;Ndhu; fjp kl;lj;jpw;F nrg;gk; nra;ag;gLifapy;> 

kpd;tprpwpapd; Row;rpf; fjpahdJ rPuhdjhf mjpfupf;Fk; tifapy; / FiwtilAk; tifapy;> 

gupNrhjidnahd;wpw;fhf tbtikf;fg;gl;l tpNrl nghwpKiw xd;wpd; %yk;> kpd;tprpwp 

Nkhl;lhupd; ,af;fj;ij> rPuhf;fp fl;Lg;gLj;Jfpd;wJ. kpd;tprpwpapd; Row;rpf;nfjpuhd tspj;jil 

KWf;fk;> mjd; NfhzNtfj;jpd; tu;f;fj;jpw;F Neu;tpfpj rkdhFk;. 
 

(a) rPuhf;fpahdJ 3 vdf; Fwpf;fg;gl;l fjp kl;lj;jpw;F nrg;gk; nra;ag;gl;l gpd;> MspahdJ 

,lg;gl> kpd;tprpwpahdJ> 7s ,y; mf;fjp kl;lj;jpw;Fupa cWjpr; Row;rp tPjj;ij 

mile;jJ. gpd;du;> gupNrhjid xd;wpw;fhf cWjpr;Row;rp tPjj;jpy; 30s Roy 

mDkjpf;fg;gl;L> rPuhf;fp G+r;rpa kl;lj;jpw;Fr; nrg;gk; nra;ag;gl;lJ. nrg;gk; 

nra;ag;gl;ljpypUe;J 15s ,y; kpd;tprpwp Xa;tpw;F te;jJ. ( 3= ) 
 

i. 1 rpm vdf; Fwpg;gplg;gLk; NfhzNtfj;jpid rads-1 ,y; jUf. 

ii. kpd;tprpwp Nkw;$wpa fjp kl;lj;jpy; cWjpahfj; njhopw;gLk; NghJ mjd; 

NfhzNtfj;jpid rads-1,y; jUf. 

iii. kpd;tprpwpapd; KO ,af;fj;jpw;Fkhd NfhzNtf- Neu tiuig gUkl;lhf tiuf. 

iv. kpd;tprpwpapd; Nfhz Mu;KLfiyf; fzpf;f. 

v. Mu;KLfpa fhyj;jpy;> Nkhl;lhupdhy; kpd;tprpwpf;F toq;fg;gLk; KWf;fk; )(
 Neuj;Jld; (t) khWgLtij gUk;gbahf tiuGgLj;Jf. 

 

mwpTWj;jy;fs;: 

❖ ehd;F tpdhf;fSf;F khj;jpuk; tpil vOJf. 

❖ GtpaPu;g;G fhuzkhf Mu;KLfy; g =  10 m s-2 

gFjp  B - fl;Liu 
 

5 

4
  

3 

0 
  1 

2 
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(b) cUtpy; kpd;tprpwpnahd;wpd; fPo;Kfj;Njhw;wk; 

fhl;lg;gl;Ls;sJ. ,jd; kj;jpa gFjp MdJ 25cm 

MiuAila rPuhd jpz;k cUisahff; 

fUjg;glyhk;. ,jd; ,wf;ifj;jfLfs; xt;nthd;Wk; 

jpzpT 0.5kg ,idAk; ePsk; 50cm ,idAk; 

nfhz;lit.  ,t;thwhd ru;trk %d;W 

,wf;ifj;jfLfs; kpd;tprpwpapd; kj;jpa gFjpAld; 

,izf;fg;gl;Ls;sd. kpd;tprpwpapd; ikaj;jpD}lhf 

nrq;Fj;jhfr; nry;Yk; epiyf;Fj;J Row;rp mr;Rg; 

gw;wp xU ,wf;ifj; jfl;bd; rlj;Jtj;jpUg;gk;;  




















++=

2
2

212

1 L
RMMLI B

vDk; Nfhitapdhy; jug;gLk;. ,q;F M vd;gJ ,wf;ifnahd;wpd; 

jpzpitAk;> L vd;gJ ,wf;ifnahd;wpd; ePsj;ijAk;> R vd;gJ cUisg;gFjpapd; 

MiuiaAk; tif Fwpf;fpd;wd. 
 

i. ,wf;iffs; jtpu;e;j RoYk; gFjpfs; midj;jpdJk; mr;Rg; gw;wpa rlj;Jtj;jpUg;gk; 

2

32

3
kgmI R =

 

vdpd; RoYk; mr;Rg; gw;wpa kpd;tprpwpapd; nkhj;j rlj;Jtj; jpUg;gj;ijf; 

fhz;f. 

ii. kpd;tprpwpahdJ fjpkl;lk; 2 ,y; cWjpahfj; njhopw;gLk; NghJ kpd;tprpwp Nkhl;lhupd; 

tY 22.5W MFk;. Nkhl;lhu; 100% jpwDilaJ vdf; fUJf.  
 

(1) kpd;tprpwpapd; ,af;fj;jpw;F vjpuhf tspapdhy; Vw;gLj;jg;gLk; jilKWf;fk; ahJ? 

(fpl;ba KO vz;zpy; jUf) 
 

 

(2) cWjp epiyapy; kpd;tprpwpapd; Row;rp ,af;frf;jp ahJ? 
 

iii. tPLfspd; kpd;rf;jp Efu;r;rpia mstpLtjw;F kpd;khdp gad;gLj;jg;gLfpwJ. ,J 

kpd;rf;jp Efu;r;rpapid kWh ,y; msf;fpd;wJ (1 kWh = 1 unit). kpd;khdpapy; fhzg;gLk; 

nky;ypa mYkpdpaj; jl;bd; Row;rpfspd; vz;zpf;if> kpd;Efu;r;rpapd; mstpw;F Neu; 

tpfpjrkkhFk;. mj; jl;bd; 420 KOr;Row;rpfs; 1kWh ,w;Fr; rktYTs;sdthf 

,Uf;FkhW msT Nfhblg;gl;Ls;sJ. Fwpj;j tPnlhd;wpy; Nkw;Fwpg;gpl;l xU kpd;tprpwp 

kl;Lk; fjpkl;lk; 5 ,y; cWjpahfj; njhopw;gLk; NghJ kpd;khdpj; jl;bd; Nfhz 

Ntfj;ij rpm  ,y; fhz;f. 

06. xypapay; kpjg;G Kiw (Acoustic levitation) njhlu;ghd gpd;tUk; ge;jpapid thrpj;J mjd; 

fPo;tUk; tpdhf;fSf;F tpil jUf. 
 

cau; nrwpTk;> cau; mjpu;ntz;Zk; nfhz;l xyp miyfisg; gad;gLj;jp> rlg;nghUl;fis 

tspapy; GtpaPu;g;gpw;F vjpuhf epiyepWj;Jk; xU nrad;Kiw xypapay; kpjg;G Kiw (Acoustic 

levitation) MFk;. ,k;KiwahdJ ,urhadtpay; gFg;Gf;fs;> capupay; Ma;Tfs;> tpz;ntsp 

Ma;T$lq;fspy; rpwpa nghUl;fis epiyepWj;jy; Nghd;wtw;wpy; gad;gLj;jg;gLfpd;wJ. 

,jd;NghJ nghUspd; epiwia <Lnra;tjw;fhf epiyf;Fj;jhd epiyahd miyfs; (Vertical 

standing waves)  gad;gLj;jg;gLfpd;wd. xNu mjpu;ntz;Zk;> xNu tPr;rKk; cila ,U xyp 
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miyfs; vjpnujpu;j; jpirfspy; ,aq;fp Nkw;nghUe;Jif milAk; NghJ> rpy ,lq;fspy; 

Clfj;Jzpf;iffspd; mjpu;tpd; tPr;rk; ,opthfTk; (,lg;ngau;r;rpf; fZ / Displacement node) 

rpy ,lq;fspy; Clfj; Jzpf;iffspd; mjpu;tpd; tPr;rk; cau;thfTk; (,lg;ngau;r;rp 

Kuz;fZ / Displacement anti–node) fhzg;gLk;. ,lg;ngau;r;rpf; fZtpy; cau; mKf;fkhw;wk; 

(cau;T kw;Wk; ,opT mKf;fq;fs;) cUthFk; mNjNtis ,lg;ngau;r;rp Kuz;fZtpy; ,opT 

mKf;fkhw;wk; (rhu;gstpy; khwh mKf;fk;) cUthFk;. ,jdhy; ,lg;ngau;r;rpf; fZ kw;Wk; 

,lg;ngau;r;rp Kuz;fZ vd;gd KiwNa mKf;f Kuz;fZ  (Pressure anti–node)  kw;Wk; 

mKf;ff; fZ (Pressure node) vd miof;fg;gLk;. mLj;Js;s ,U mKf;f Kuz;fZf;fisf; 

fUJifapy;> xd;wpy; cauKf;fk; cs;s NghJ kw;iwajpy; ,opT mKf;fk; fhzg;gLk;. 

mLj;j miu miyT fhyj;jpy; ,e;epiyikfs; Gwkhw;wg;gLk;. nghJthf jpzptpy; rpwpa 

nghUl;fis ,k;Kiwapdhy; kpjf;fr; nra;a KbAk;. mtw;Ws; xg;gPl;lstpy; ngupait 

mKf;ff; fZtpYk;> rpwpait mKf;f Kuz;fZtpYk; epiy epWj;jg;glyhk;. 

mKf;ff; fZtpy; Jzpf;ifnahd;wpd; rkepiyiaf; fUJifapy;> mj;Jzpf;iff;F fPNo 

cs;s mKf;f Kuz;fZtpy; cauKf;fk; epyTk; NghJ> mKf;f tpj;jpahrj;jpd; fhuzkhf 

Nky;Nehf;fp Xu; tpiria mDgtpf;Fk;. miu miyT fhyj;jpd; gpd; mKf;f tpj;jpahrj;jpd; 

fhuzkhf fPo;Nehf;fp xU tpiria mDgtpf;Fk;. epiyahd miyapd; cau; mjpu;ntz;zpd; 

fhuzkhf> ,t;tpirapd; miyT / Gwkhw;wkhdJ kpf tpiuthdJ vd;gjhYk;> Jzpf;ifapd; 

rlj;Jtj;jd;ikapd; fhuzkhfTk;> Jzpf;ifapd; mjpu;T tPr;rk; kpf ,opthf fhzg;gLtjhy;> 

mJ rkepiyapy; cs;sJ Nghy; Njhd;Wk;. Jzpf;ifapd; epiwapd; fhuzkhf> ,r; rkepiyj; 

jhdkhdJ mKf;f fZtpw;Fr; rw;Wf; fPohfNt mikAk;. ,r; rkepiyg;Gs;spfs; 

mOj;jf;Fopfs; (Potential wells) vd miof;fg;gLk;.  
 

gupNrhjidnahd;wpy; Acoustic levitation ,idg; gad;gLj;jp 3 Jzpf;iffs; mLj;jLj;j 

mKf;ff; fZf;fspy; rkepiyapy; Ngzg;gLtij fPOs;s cU fhl;Lfpd;wJ. 

,g;gupNrhjidapd; NghJ 22 kHz mjpu;ntz;zpy; miyiag; gpwg;gpf;Fk; ,U Kjy;fs; 

epiyahd miyia cUthf;ff;$ba tifapy; Fwpj;j ,ilj;J}uj;jpy; Nky; fPohff; 

fhl;bathW Ngzg;gLfpd;wd. 

(a)   

i. xypapay; kpjg;G Kiw vd;gjhy; ePu; tpsq;fpf; nfhs;tJ ahJ? 

ii. xypapay; kpjg;G Kiwapd; gad;ghLfs; ,uz;L jUf. 

iii. epiyahd miyfs; vt;thW cUthf;fg;gLfpd;wd? 

iv. mKf;f Kuz;fZ vd;gJ ahJ? 

v. mLj;Js;s mKf;f Kuz;fZf;fspw;fpilapyhd mtj;ij NtWghL ahJ? 

vi. Jzpf;ifapd; ,U gf;fKk; miytilAk; mKf;f NtWghL fhzg;gLfpd;w NghJk; 

Jzpf;ifapd; miyT mtjhdpf;fg;gl Kbahikf;fhd ,U fhuzq;fisj; jUf.  

vii. Jzpf;ifapd; rkepiyj;jhdkhdJ mKf;ff; fZtpw;Fr; rw;Wf; fPohf miktJ Vd;? 

(b)   

i. NkNy ge;jpapy; jug;gl;l cUtpd; vspa mikg;ig> ckJ tpilj;jhspy; gpujp nra;J 

Kjy;fSf;fpilapy; ,lg;ngau;r;rp kw;Wk; mKf;f khw;w miytbtj;ij tiue;J fhl;Lf. 

ii. Nkw;gb gupNrhjidapy; mLj;Js;s Jzpf;iffspw;fpilapyhd ,ilntsp ahJ?  

(tspapy; xypapd; Ntfk; 330ms-1 vdf; nfhs;f) 
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iii. gupNrhjid nra;ag;gLk; kPbwd; Fiwf;fg;gl;L kPz;Lk; rkepiy ngwg;gLfpd;wJ. jw;NghJ 

mLj;Js;s Jzpf;iffspw;F ,ilapyhd J}uj;jpw;F ahJ eilngWk;? 

iv. gupNrhjid xOq;fikg;gpypUe;J Fwpj;j J}uj;jpy; xypr;nrwpT kl;lk; 100dB vd 

mwpag;gl;lJ. mnrsfupaj;jpidj; jtpu;g;gjw;fhf ,J 60dB Mf nrtpr;nrUfp (ear plug) 

xd;wpdhy; Fiwf;fg;gLfpd;wJ. ear plug vf;fhuzpahy; xypr;nrwptpidf; Fiwf;fpd;wJ? 

(c)   

i. gupNrhjid nra;Ak; NghJ tspapd; mlu;j;jp Fiwf;fg;gbd; Jzpf;ifia 

rkepiyg;gLj;JtJ fbdkhdjhFk;. ,jw;fhd fhuzk; ahJ? 

ii. Nkw;gb gupNrhjidapd; NghJ cUthf;fg;gLk; xypapidf; Nfl;f Kbahky; ,Ue;jikf;fhd 

fhuzk; ahJ? 

iii. ,g; gupNrhjid tpz;ntsp Ma;T $lnkhd;wpDs; Nkw;nfhs;sg;gLk; NghJ> Jzpf;ifia 

vj;jpirapYk; rkepiyg;gLj;j KbAk;. Vd; vdf; Fwpg;gpLf. 

07.  

(a) njhLiff; Nfhzj;ij tiuaWf;Ff.  

(b) cUtpy; fhl;lg;gl;bUg;gJ J}a ePupd; Nkw;gug;gpy; 

kpjf;Fk; cUf;fpdhyhd cUis Crp xd;wpd; 

FWf;Fntl;L Kfj; Njhw;wkhFk;. ,q;F X vd;gJ 

ePu; Nkw;;gug;Gk; Crp Nkw;gug;Gk; re;jpf;Fk; 

Gs;spahFk;. MN epiyf;Fj;Jf; NfhLk;> AB Gs;sp 

X ,D}lhf jput Nkw;;gug;gpw;F tiuag;gl;l 

njhlypAk;> CD Gs;sp X ,D}lhf Crp 

Nkw;;gug;gpw;F tiuag;gl;l njhlypAk; MFk;.  

(ePupdhy; Crpf;F toq;fg;gLk; NkYijg;G tpirapidg; Gwf;fzpf;f) 
 

i. ePupw;Fk; Crpf;Fkhd njhLiff;Nfhzk; ahJ?  

ii. Crpapd; ePsk;> ePupd; Nkw;gug;G ,Otpirfs; KiwNa L,T Mapd; Crpapd; jpzpT m 

,w;fhd xU Nfhitia ngWf. (Crpapd; Miu mjd; ePsj;Jld; xg;gpLifapy; 

Gwf;fzpf;fj;jf;fJ.)  

iii. Crpapd; ePsk; 2cm MfTk; 250C ntg;gepiyapy; ePupd; Nkw;gug;G ,Otpir 76 x 10-3Nm 

MfTk; ,Ug;gpd; Crpapd; jpzptpidf; fhz;f (,k;kpjj;jypy; 030==  MFk;) 

iv. ntg;gepiy mjpfupf;Fk; NghJ> jputj;jpd; Nkw;gug;gpOtpir FiwtilAk;. ntg;gepiy 

mjpfupf;Fk; NghJ> Crp ePhpy; njhlu;e;Jk; kpjf;fj;jf;fthW> ePu; vLf;ff;$ba 

Mff;Fiwe;j Nkw;gug;gpOtpir ahJ? 

(c) mUfpYs;sJ Nghy; 6 fhy;fisf; nfhz;l G+r;rpnahd;W (Water Strider) 

250C ntg;gepiyapy; cs;s Jha ePupy; kpjf;fpd;wJ. G+r;rpapd; fhy;fspd; 

nraw;ghlhdJ> Crpapd; nraw;ghl;bw;F rknkdf; fUJf. G+r;rpf;F 6 

fhy;fs; cs;sJ. mjpy; 4 fhy;fs; xt;nthd;Wk; 1cm  ePsKk;> 2 fhy;fs;  

xt;nthd;Wk; 0.5cm ePsKkhd gFjpfs; fpilahf ,Uf;f> ePu; Nkw;gug;Gld; njhLifapy; 

cs;sd. (250C ,y; cs;s Jha ePupw;F cU – 1 ,y; jug;gl;l )600=  

i. G+r;rpapd; jpzptpidf; fzpf;f. 

B 

cU-1 θ 

N C 

A 

α 

 

X 

β 

M 
D 
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,ilntsp rpwpaJ vd;gjhy;  

fhl;bathW tl;ltbTilajhff; 

fUjg;glyhk; 

 

E}y; ,ilntspapD}L ePh; 

gha Kaw;rpf;Fk; NghJ 

,ilntsp 

E}ypio 

ii. JhaePUld; khR fye;jpUf;Fk; NghJ ePupd; Nkw;gug;gpOtpir gpd;tUk; Nfhitapd;gb 

khWgLfpwJ CST +=  .,q;F T  ePupd; Nkw;gug;gpOtpirAk;> S fyf;fg;gl;l khrpd; 

nrwpTk;>   fyf;fg;gl;l khrpd; jd;ikapy; jq;fpAs;s Xu; khwpypAk;> C ,d;Ndhu; 

khwpypAkhFk;.  

(1) 250C ntg;gepiyapYs;s khwpyp C  ,idf; fhz;f. 

(2) rth;f;fhuj;jpd;  nrwpT 15mgl-1

 
Mf mikAkhW Jha ePhpDs; rth;f;fhuk; Nrh;f;fg;gbd; 

ePhpd; jw;Nghija Nkw;gug;gpOtpirapidf; fhz;f.  

(rth;f;fhuj;jpw;F 𝜎 = −3𝑁𝑘𝑔−1𝑚2 ) 

(3) Nkw;gb rtu;f;fhuk; fye;j ePhpy; ,g;G+r;rp kpjf;Fnkdpy; 
 
,d; ngWkjpf;F ahJ 

eilngWk;? (cU 1 ,idg; ghh;f;f) 
 

(d) Jzp Jitf;Fk; nraw;ghl;by; Nkw;gug;gpOtpirapd; jhf;fk; gw;wp Ma;T nra;Ak; NghJ 

Jzpfspd; EhypilNa mfg;gl;bUf;Fk; J}Rj;Jzpf;iffs; kw;Wk; khRf;fis mfw;w 

Ntz;Lkhapd; Jzp EhypilNa ePuhdJ cl;GFe;J ed;whf gha;r;ryila Ntz;Lk;> vdpDk; 

ePuhdJ Nkw;gug;G ,Otpir Njhw;wg;ghL fhuzkhf mJ mt;thW gha;r;ryiltjpypUe;J 

tpyfpapUf;fpd;wJ.  

 

 

 

   

   
 

Jzp Jitf;Fk; NghJ gpd;tUk; nraw;ghLfs; nghJthf Nkw;nfhs;sg;gLk;. mitahtd 

ePiu ntg;gNkw;wy;, rtu;f;fhuk; gad;gLj;jy;, Jzpia Nja;j;jy; my;yJ Gspjy; 

vd;gdthFk;. Jitj;jYf;fhd rhjfj;jd;ikapid (E}ypilntspfspilNa ePhpid ed;whf 

gha;r;ryila nra;tij)  ,r;nray; Kiwfs; xt;nthd;Wk; vt;thW rhj;jpakhf;Fk; vdf; 

Fwpg;gpLf.  
 

08. nfhs;sstpapd; rpwg;gpay;G xd;wpid 

cgNahfpj;J tbtikf;fg;gl;Ls;s 

,yj;jpudpay; juhrpd; vspa 

mikg;ghdJ mUfpYs;s cUtpy; 

fhl;lg;gl;Ls;sJ. A gug;Gila 

nrt;tf tbthd cNyhfj; jl;L X 

MdJ fhtypf; Nfhy; P ,dhy; 

fpilahfj; jhq;fg;gl;Ls;sJ. 

,d;Ndhu; ru;t rkkhd jl;L Y MdJ  

X ,w;F NenujpNu> mjw;Fr; rkhe;jukhf ,Uf;fj;jf;fthW juhRj; jl;Lld; ,izf;fg;gl;l 

fhtypf;Nfhy; Q ,dhy; jhq;fg;gLfpd;wJ. tpirkhwpyp K ,id cila tpw;RUs; xd;W 

[gf;. 14 Ig; ghu;f;f 
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fhl;bathW juhrpd; epiyj;j gFjpAlDk; juhRj;jl;LlDk; nghUj;jg;gl;bUf;f> fhtypf;Nfhy; 

Q, mjD}lhfr; nry;fpd;wJ. fhtypf;NfhyhdJ ve;jnthU cuha;Tkpd;wp miraf;$baJ. 

Nkw;Fwpj;j epiyapy; jl;Lf;fspw;F ,ilapyhd ,ilntsp d MFk;. Muk;gj;jpy; 

kpd;Kjnyhd;wpdhy; jl;Lf;fspw;Ff; FWf;Nf Xu; mOj;j NtWghl;bidg; gpuNahfpg;gjd; %yk; 

nfhs;sstpf;F Q Vw;wk; toq;fg;gl;L> gpd;du; nfhs;sstp> KjypypUe;J 

jdpikg;gLj;jg;gl;lJ. jl;Lf;fs; X, Y Mfpad cghak; T ,d; nga;g;G (Input) 

Kbtplq;fSld; ,izf;fg;gl;Ls;sd. T MdJ ,t;tOj;jj;ij 100 klq;F tpupayhf;fp> gag;G 

(Output) V0 ,idj; jUfpd;wJ. ,g; gag;G V0  MdJ ,yf;fKiwj; jpiuAld; (digital screen) 

xUq;fpizf;fg;gl;l ,yj;jpudpay; Rw;nwhd;wpw;F toq;fg;;gl;Ls;sJ. juhRj;jl;by;> msf;fg;gl 

Ntz;ba jpzpthdJ itf;fg;gl> tpw;RUs; neUf;fkiltNjhL> jl;L Y fPo;Nehf;fp mire;J 

Xu; rkepiyia miltjhy; X, Y jl;Lf;fspw;fpilapyhd ,ilntspahdJ Fiwf;fg;gLk;. 

,J jl;Lfspw;fpilapyhd nfhs;sstj;ij khw;Wtjhy;> Vw;gLk; mOj;j NtWghL khw;wk;> 

gag;G V0 ,y; Xu; khw;wj;ij Vw;gLj;Jk;. gag;G mOj;j NtWghl;by; Vw;gLk; ,k; khw;wk; 

(∆𝑽) MdJ ,yj;jpudpay; Rw;wpdhy; czug;gl;L> ,yf;fKiwj; jpiuapy;> itf;fg;gl;l 

nghUspd; jpzpT fhl;lg;gLfpd;wJ. fPo;f;Fwpg;gpl;l fzpg;gPLfspd; NghJ ,U 

jl;Lf;fspw;Fkpilapyhd Vw;wf;ftu;r;rp tpir Gwf;fzpf;fj;jf;fJ vdTk;> cghak; T ,d; 

nga;g;Gj; jil kpfg; ngupajhifahy; mjD}lhd kpd;Ndhl;lk; Gwf;fzpf;fj;jf;fJ vdTk; 

nfhs;f. tspapd; kpd;Dioa mDkjpj;jpwd; εο MFk;.  

(a)  

i. nfhs;sstpapd; nfhs;sstj;jpw;fhd Nfhitnahd;wpid A, 𝜀𝜊, d Mfpa fzpaq;fspd; 

rhu;gpy; jUf. 
 

ii. Muk;gj;jpy; nfhs;sstpia Q Vw;wj;jpw;F kpd;Ndw;Wtjw;F gad;gLj;jg;gl;l Kjypd; 

mOj;j NtWghl;bw;fhd xU Nfhitiaj; jug;gl;l fzpaq;fspd; rhu;gpy; jUf. 
 

iii. cghak; T ,d; gag;G V0 MdJ ,ilj;J}uk; d ,w;F Neu;tpfpj rknkdf; fhl;Lf. 
 

 

(b) fhl;lg;gl;l tpw;RUs; `{f;fpd; tpjpf;Ff; fl;Lg;glf;$baJ. ,jdhy; tpir> 

ePl;rpf;F/neUf;fj;jpw;F Neu;tpfpj rkdhFk; ( eF  ). vt;thwhapDk;> jpzpTfsw;w epiyapy; 

$l juhRj; jl;bd; jpzpT fhuzkhf tpw;RUs; neUf;fg;gl;l epiyapy; ,Ug;gjhy;> Nkw;gb 

njhlu;ghdJ Nkyjpf tpir> Nkyjpf ePl;rpf;F/neUf;fj;jpw;F Neu;tpfpj rkd; ( eF  ) vd 

khw;wg;glyhk;. jw;NghJ juhRj;jl;bd; kPJ jpzpT m itf;fg;gLk; re;ju;g;gj;ijf; fUJf.      

i. NkNy a(iii) ,y; cs;s KbitAk; NkNy cs;s tpgupg;igAk; fUJtjd; %yk; V > d
 

,ilapyhd njhlu;gpid jUf. 

ii. jpzpT m itf;fg;gLk; NghJ jl;Lfspw;fpilapyhd ,ilntsp khw;wk; d
 
 ,w;fhd 

Nfhitiaj; jUf. 

iii. gag;G (output)  𝑉𝜊 ,y; Vw;gLk; khw;wk; (Δ𝑉) ,w;fhd Nfhitapid vOJf. 

iv. msf;fNtz;ba jpzpT m cld; gag;G 𝑉𝜊 ,y; Vw;gLk; khw;wk; (𝛥𝑉) khWgLtij fhl;Lk; 

gUk;gb tiugpid tiuf. 
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(c) Q=4.425x10-12C, A=2x10-2m2, K=1250Nm-1, 𝜀0= 8.85 x 10-12 Fm-1, g = 10ms-2 MfTk; ,Ug;gpd;, 

i. jl;by; 10g jpzptpid itf;Fk; NghJ gag;G V0 ,y; Vw;gLk; khw;wk; (𝛥𝑉) ,idf; fzpf;f. 

ii. jpiuAld; xUq;fpizf;fg;gl;Ls;s ,yj;jpudpay; Rw;wpdhy; czug;glf;$ba (𝛥𝑉) ,d; 

,opTg;gUkd; 10mV vdpd; ,j;juhrpdhy; thrpf;fg;glf;$ba ,opTj; jpzpT ahJ? 
 

iii. jpiuAld; xUq;fpizf;fg;gl;Ls;s ,yj;jpudpay; Rw;wpd; %yk; (𝛥𝑉) ,d; mstPl;by; 

Vw;glr; rhj;jpakhd cau; tO (kjpg;gPl;L tO) ±5mV vd mwpag;gl;Ls;sJ. jpiuapy; 15g 

vd fhl;rpg;gLj;jg;gLk; NghJ jl;by; itf;fg;gl;l jpzptpd; gUkd; vt;tPr;rpDs; ,Uf;Fk;? 

(d) ,j;juhrpd; czu;jpwid mjpfhpf;fg;gjw;fhf, Muk;gf; nfhs;sstpapd; Vw;wk; Q tpYk; 

tpw;RUspd; tpirkhwpyp K ,Yk; khw;wq;fis nra;tjw;Fj; jPu;khdpf;fg;gl;Ls;sJ. 
h 

i. Q, K ,y; nra;ag;gl Ntz;ba khw;wq;fisj; jUf. (mjpfupj;jy;/Fiwj;jy;)  

ii. ,jd; NghJ Vw;gLk; vjpu;kiwahd tpisTfs; xt;nthd;W tPjk; jUf 

iii. ,j;juhrpd; ghtidfspd; NghJ kpd;frpT Vw;gl;L nfhs;sstj;jpy; Nrkpf;fg;gl;Ls;s Vw;wk; 

Fiwtile;J cs;sJ. ,e;epiyapy;>   
 

1. juhrpy; jpzpTfs; itf;fg;glhj NghJ jpiuapy; Njhd;Wk; thrpg;G Neuhdjh? 

kiwahdjh? vd ca;j;jwpf. 

2. juhrpy; jpzpT msf;fg;gbd;> jpiuapy; ngwg;gLk; thrpg;G> jpzptpd; cz;ikg; 

ngWkjpapYk; $lthfth Fiwthfth mikAk; vdf; Fwpg;gpLf. 

09.  gFjp (A) my;yJ gFjp (B) ,w;F tpil jUf. 

(A) 

(a)  
i. xU kpd;fyj;jpd; kpd;dpaf;f tpir vd;gjpypUe;J ePu; tpsq;fpf; nfhs;tJ ahJ? 

ii. 12V kpd;dpaf;f tpirAila kpd;fynkhd;W 100 mk;gpaH kzp (100Ah) vd 

juq;fzpf;fg;gl;Ls;sJ. kpd;fyk; Kw;whf kpd;Ndw;wg;gl;bUf;Fk; NghJ kpd;fyj;jpdhy; 

gpwg;gpf;fg;glf;$ba cau; kpd;rf;jpapidf; fzpf;f.  

(b) fPo; cs;s cUtpy; xU Nkhl;lhHf; fhupd; kpd; Rw;wpd; xU gFjp fhzg;gLfpd;wJ. ,q;F 

XL, XR vd;gd xt;nthd;Wk; 4.8Ω nraw;gLepiyj; jiliaAila ru;trkkhd jiyik 

tpsf;FfSk;> YL, YR vd;gd xt;nthd;Wk; 24Ω nraw;gLepiyj; jiliaAila ru;trkkhd 

rkpf;iQ tpsf;FfSk; MFk;. M fhupd; njhlf;fp Nkhl;lhUk;> Z MdJ tspg;gjdhf;fpf;Fupa 

kpd;tprpwpAkhFk;.. ,izg;Gf;fk;gpfspd; jil Gwf;fzpf;fj;jf;fJ vd;gJld; gFjp (b) ,w;F 

tpilaspf;Fk; NghJ fyj;jpd; mfj;jil Gwf;fzpf;fj;jf;fJ vdTk; nfhs;f. Muk;gj;jpy; 

midj;J MspfSk; jpwf;fg;gl;l epiyapy; cs;sd. fyj;jpd; kpd;dpaf;ftpir 12V MFk;. 

 

 

 

 

 

 

 
E 

M 

P 

R 

XL XR 

 

YL 

 

YR 

 

S 

Q 
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i. Msp Q %lg;gl;Lk;> ,Utop rhtp S MdJ YL ,w;Fj; jpirg;gLj;jg;gl;Lk; ,Ug;gpd;  

fyj;jpypUe;J vLf;fg;gLk; kpd;Ndhl;lk; ahJ? 

ii. tpdh (b)(i) ,y; cs;s epiyik xU epkplj;jpw;F ePbg;gpd; fyj;jpdhy; 

,lk;ngah;f;fg;gl;l Vw;wj;jpd; msitAk;> gpwg;gpf;fg;gl;l kpd;rf;jpapidAk; fhz;f. 

iii. Msp Q kl;Lk; %lg;gl;l epiyapy; Ngzg;gl;L> neLQ;rhiyapy; fhh; 50 epkplq;fs; rPuhf 

gazpf;fpwJ. ,g;gazj;jpd; NghJ ,f;fhupYs;s ijdNkh gag;gOj;jk;  12V ,y; 54W 

tPjj;jpy; kpd;rf;jpia ,r;;Rw;wpw;F toq;FfpwJ. 

(1) kpd;Rw;wpy; tpuakhFk; tY ahJ? 

(2) fyj;jpdhy; Rw;wpw;F toq;fg;gLk; tY ahJ?  
 

iv. fhl;lg;gl;;l tspg;gjdhf;fpf;Fupa kpd;tprpwpapd; mfj;jil 1Ω MFk;. Msp R %lg;gl;L> 

kpd;tprpwp cWjpepiyapy; njhopw;gLk; NghJ> Nkhl;lhu; vLf;Fk; kpd;Ndhl;lk; 2A MFk;. 

vdpd; ,r; re;ju;g;gj;jpy; Nkhl;lhupDs; J}z;lg;gLk; gpd; kpd;dpaf;ftpirapidf; fzpf;f. 
 

 

(c) kpd;fyj;jpd; mfj;jil 0.01Ω  MFk;. jiyik tpsf;Ffs; xspUk; NghJ> ,f;fhupd; 

vQ;rpidj; njhlf;Fifapy; tpsf;Ffspd; gpufhrk; FiwtiltJld; mtw;wpw;F 

FWf;Nfahd mOj;j NtWghL 11.28V vd mwpag;gl;Ls;sJ  

i. jiyik tpsf;Ffs; xspUifapy;> Nkhl;lu; njhlf;fg;gbd;> Nkhl;lupD}L nry;Yk; 

kpd;Ndhl;lj;jpidf; fhz;f. 

ii. Nkhl;lhupd; mfj;jiliaf; fpl;ba ,uz;lhk; jrk jhdj;jpy; fzpf;f. 

iii. fyj;jpd; ePz;lfhyg; ghtidapd; gpd;> fyj;jpd; kp.,.tp khwhky; mfj;jil jug;gl;l 

ngWkjpapd; ,Uklq;fhf mjpfupf;fpd;wJ. ,jdhy; Nkhl;lhupidj; njhlf;f Kbatpy;iy. 

jiyik tpsf;Ffs; xspUk; epiyapy;> Nkhl;liuj; njhlf;Ftjw;fhf> kp.,.tp 12V Mf 

cila NtW Xh; kpd;fyk;> Muk;g kpd;fyj;jpw;F rkhe;jukhf njhLf;fg;gLfpwJ.  

,g;NghJ vQ;rpd; njhlf;fg;gl tpdh (c) (i) ,y; fzpf;fg;gl;l kpd;Ndhl;lj;jpw;F rkkhd  

kpd;Ndhl;lk; Nkhl;lupD}L ghapd; ,uz;lhk; fyj;jpd; mfj;jil ahJ? 
 

(B) 

Njhl;lk; xd;wpy; ePh; gha;r;Rtjw;F kpd; Nkhl;lupid jd;dpr;irahf njhopw;glr; nra;Ak; 

kpd;Rw;W xd;W tbtikf;fg;gl;Ls;sJ. kz;zpd; Fwpj;j Gs;spfSf;F ,ilapYs;s 

jilahdJ> kz;zpd; <uypg;G mjpfupf;f FiwtilAk; vd;gjdhy; ,J rhj;jpakhfpwJ. 

kz;zpd; <uypg;ghdJ myF fdtsT kz;zpy; cs;s ePupd; jpzptpy; jq;Fk;. ,j;Njhl;l 

epyj;jpy; Fwpj;j Moj;jpw;F> d ,ilntspapy; ,Wf;fg;gl ,U MzpfSf;F ,ilapyhd 

jilfs;, kz;zpd; <uypg;G 1.2kgm-3 ,6kgm-3 MfTs;s NghJ KiwNa 900 Ω, 620 Ω  MFk;.  
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fhl;lg;gl;l kpd;Rw;wpy; cs;s nraw;ghl;L tpupayhf;fpapd; gag;gpd; (Output) epuk;gy; Nthy;w;wsT 

± 10V MfTk; jpwe;j jil eak; (A0) 105 MfTKs;sJ. ,jd; nga;g;Gj;jil kpf caHT 

vd;gjhy; ,jd; nga;g;G (Input) Kbtplq;fspD}lhd kpd;Ndhl;lk; Gwf;fzpf;fj;jf;fJ. X,Y 

Mzpfs; ,r;Rw;wpYs;s  P,Q   Kbtplq;fSf;F ,izf;fg;gl;Ls;sd. A vd;Dk; Gs;sp rhh;ghf B,C 

Gs;spfSf;F KiwNa  +10V, +12V  mOj;jq;fs; toq;fg;gl;Ls;sd.  

(,q;F fUjg;gLk; mOj;jq;fs; ahTk; Gs;sp A rhh;ghdJ MFk;)  

i. Neh;khw;W nga;g;gOj;jk; V1  ,idf; fhz;f. 

ii. ,t; tpupayhf;fp> Neu; Nthy;w;wstpy; epuk;gyilaj; Njitahd nga;g;gOj;jk; Vin ,d; ,opT 

ngWkjpapid (Vmin) fhz;f.  

iii. nraw;ghl;L tpupayhf;fpapy; gag;G mOj;jk; 10V I ngwj; Njitahd V2 ,d; ,opTg; 

ngWkjpiaf; fz;L, mJ mz;zsthf 4V ,w;F rknddf; fhl;Lf.  

iv. epyj;jpd; <uypg;G 1.2kgm-3 MfTs;s NghJ V2 =4V Mtjw;F jil R ,d; gUkd; ahJ? 

v. nraw;ghl;L tpupayhf;fpapd; gag;ghdJ fhl;bAs;sJ Nghy; ,UthapDlhf jpuhd;rp];uu; Rw;wpd; 

nga;g;Gld; njhLf;fg;gl;Ls;sJ. epyj;jpd; <uypg;G 1.2kgm-3 MFk; NghJ jpuhd;rp];uu; epuk;gy; 

epiyia milfpwJ.  

(,Uthapw;F VD = 0.7V, jpuhd;rp];uUf;F VBE = 0.7V , kpd;Ndhl;l eak; )( = 100) 

1. mb Xl;lj;jpidf; fhz;f. 

2. RC ,w;F ,Uf;ff;$ba ,opTg;gUkd; ahJ?  

vi. epyj;jpd; <uypg;G 1.8kgm-3 Mf cs;s NghJ jpuhd;rp];uupd;  gag;G VN ,d; gUkd; ahJ? 

vii. jpuhd;rp];uhpd; gag;G VN MdJ fhl;bAs;sJ Nghy; Xh; NOR GATE ,dhy; cUthf;fg;gl;l S-

R vO-tPo;(flip-flop) ,d; mikT Kbtplj;Jld;(S) njhLf;fg;gl;Ls;sJ. <uypg;ghdJ 3.3kgm-3 

,Yk; mjpfhpf;ifapy; ,NjNghd;w NtNwhh; Rw;iwf;nfhz;L gag;G (VM
-) 12V ngwg;gLk;. ,J 

vO tPopd; kPsikT Kbtplj;Jld;(R) njhLf;fg;gl;Ls;sJ. gag;G Q Tld; njhLf;fg;gl;l 

kpd;Nkhl;luhdJ> Q tpd; jUf;fkl;lk; xd;wpw;F (Q=1) rkdhFifapy; njhopw;glj;jf;fJ. 

Muk;gj;jpy; <uypg;G 2.7kgm-3 Mf cs;s NghJ kpd;Nkhl;lh; njhopw;glhJ cs;sJ. 

1. gag;G (VM) ,id CUthf;Fk; kw;iwa Rw;wpYs;s (cUtpy; jug;gltpy;iy)  P’,Q’ 

Kbtplq;fSld; ,izg;gjw;fhf ,Wf;fg;gl;l> X’,Y’ MzpfSf;F ,ilapyhd ,ilntsp 

d Yk; Fiwthfth $lthfth Ngzg;gl Ntz;Lk;.  

2. epyj;jpd; gpd;tUk; <uypg;GfSf;F mika S,R,Q ,d; jUf;f kl;lq;fis fhl;Ltjw;F 

fPOs;s ml;ltizapid ckJ tpilj;jhspy; gpujpnra;J ml;ltizia epug;Gf. 

 

 

 

 
 

 

3. mWtil fhyj;jpy; epyj;jpd; <uypg;ghdJ 1.1kgm-3 ,y; ,Ue;J 1.7kgm-3 tiu Ngzg;gLjy; 

Ntz;Lk;. ,jw;fhf Mzpfs; X,Y ,w;fpilapyhd ,ilntspAk; X’,Y’ ,w;fpilapyhd 

,ilntspAk; vt;thW khw;Wjy; Ntz;Lk;? 

<uypg;G  S R Q 

2.1 kgm-3    

1.2 kgm-3    

3.3 kgm-3    

[gf;. 18 Ig; ghu;f;f 
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10. gFjp (A) my;yJ gFjp (B) ,w;F tpil jUf. 

(A) 

kdpju;fspy;> clypd; mDNrgj; njhopw;ghl;bd; NghJ gpwg;gpf;fg;gLk; ntg;gk; Gwr;#oypw;F 

,of;fg;gLjy; Ntz;Lk;. ,J flj;jy;> cld;fhTif> fjpu;tPry;> Mtpahjy; vd;Dk; ehd;F 

Kiwfspy; eilngWk;. kujd; Xl;lk; Nghd;w cau; cly; ciog;gpyhd nraw;ghLfspd; NghJ 

kdpj clypdhy; ntg;gk; gpwg;gpf;fg;gLk; tPjk; cau;thFk;. ,t;thW gpwg;gpf;fg;gLk; 

ntg;gj;jpd; ngUk;gFjp Mtpahjy; Kiw %yNk ,of;fg;gLfpwJ.  

(a)  

i. fhw;Nwhl;lkhdJ NkYs;s ntg;g ,og;G Kiwfspy; vk;Kiw / Kiwfspy; nry;thf;F 

nrYj;Jk;?  

ii. tspapYs;s <uypg;ghdJ NkYs;s ntg;g ,og;G Kiwfspy; vk;Kiw / Kiwfspy; 

nry;thf;F nrYj;Jk;? 
 

(b) kujd; Xl;lk; kw;Wk; mjpy; gq;Fgw;Wk; xU tPud; njhlu;ghd gpd;tUk; juTfisf; fUJf.  

▪ tPudpd; jpzpT 70kg 

▪ kujd; Xl;lj;jpy; Xl Ntz;ba J}uk; 42km  

▪ Xl;lg; Nghl;bahdJ Muk;gpg;gjw;F Kd; tPudpd; ruhrup cly; ntg;gepiy 370C 

▪ Mtpahjy; Kiw %yk; rhj;jpakhd cau; ntg;g ,og;G tPjk;  950W  

▪ clYf;Fg; ghjpg;gpy;yhky; cly; milaf; $ba cau; ntg;gepiy  410C 

▪ clYf;Fg; ghjpg;gpy;yhky; clypypUe;J Mtpahff;$ba ePupd; cau; jpzpT clypd; 

jpzptpd; 5% 

▪ ePupd; jd;ntg;gf; nfhs;ssT 4200 J kg-1 K-1 

▪ clypd; jd;ntg;gf; nfhs;ssT ruhrupahf 3600 J kg-1 K-1 

▪ clypypUe;J ePu; MtpahFk; ntg;gepiy tPr;rpy;> ePupd; Mtpahjypd;; jd;kiw ntg;gk;  

2.61 x 105 J kg-1 

▪ Xl;lg;ghij topNa #oy; ntg;gepiy 310C 

▪ XLtjw;F Maj;jkhf Xa;tpy; cs;s NghJ clypdhy; ntg;gk; gpwg;gpf;fg;gLk; tPjk; 90W 
 

tPud; Xa;tpYs;s NghJ cld;fhTif> fjpu;tPry; %ykhfTk; XLfpd;w NghJ cld;fhTif> 

fjpu;tPry;> Mtpahjy; %ykhfTk; ntg;gk; ,of;fg;gLfpd;wJ. fjpu;tPryhy; ntg;gk; 

,of;fg;gLk; tPjk; 60W MfTk; fUjg;gLk; ntg;gepiy tPr;rpy; mg;ngWkjp khwpyp vdTk; 

nfhs;f. flj;jy; %ykhd ntg;g ,og;igg; Gwf;fzpf;f. 
 

i. tPud; Xl Muk;gpj;jjpy; ,Ue;J KbAk; tiu clypdhy; ntg;gk; gpwg;gpf;fg;gLk; tPjk; 

245W  ,y; khwhJ ,Ue;jJ vdpd;  

1. Xl Muk;gpj;jTld; clypd; ntg;gepiy mjpfhpg;G tPjj;jpid ( 10 −Ch )  ,y; fhz;f. 

(fpl;ba KO vz;zpy; jUf.)  

2. ,t;Nthl;lj;jpy; clypd; cWjp ntg;gepiy 390C Mf ,Ug;gpd; ePu; MtpahFk; 

tPjj;jpid ( 1−kgh )  ,y; fhz;f. 

3. ,t;Nthl;lj;jpd; NghJ clypd; cWjp ntg;gepiyahdJ> Xl;lg;ghijapd; #oy; 

,ay;ig mbg;gilahff; nfhz;L khWgLk;. ,t; cWjp ntg;gepiy gpd;tUkhW 

khWtjw;fhd fhuzj;ij #oy; ,ay;igf; nfhz;L njspT gLj;Jf.  
[gf;. 19 Ig; ghu;f;f 
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390C ,Yk; rw;W mjpfkhf ,Uj;jy;  

390C ,Yk; rw;W Fiwthf ,Uj;jy;  

4. ,t;Nthl;lj;jpid Kbg;gjw;F ,t;tPuDf;F 4.5 kzpj;jpahyk; vLj;jJ. clypw;Fg; 

ghjpg;G Vw;glhky; ,Ug;gjw;F ,td; Xl;lj;jpd; NghJ ePu; mUe;Jjy; Ntz;Lkh? ckJ 

tpilia fzpg;gPLfspd; mbg;gilapy; epahag;gLj;Jf. 

ii. clypw;Fg; ghjpg;G Vw;glhky; ,Uf;fj;jf;f tifapy; clypdhy; ntg;gk; gpwg;gpf;fg;glf; 

$ba cau; tPjk; ahJ?  

(B) 

vy;yh mZf;fUf;fSk; cWjpahditay;y. rpy mZf;fUf;fs; cWjpailtjw;fhf 

njhlu;r;rpahd fUj;jhf;fq;fspw;F cl;gLfpd;wd. ,jd;; NghJ jha;f;fUtpypUe;J cUthFk; 

Nra;f;fUf;fs; NkYk; cWjpailtjw;fhf> njhlu;r;rpahd Nja;tpw;F cl;gLk;. ,jdhy; 

fjpupaf;f %yf tupir cUthf;fg;gLfpwJ. njhlu;r;rpahd fUj;jhf;fq;fspd; NghJ> cWjp 

Fiwe;j fUf;fs;   Jzpf;iffs;>   Jzpf;iffs;>   fjpHfs; Mfpatw;iwr; Rakhff; 

fhYtjd; %yk; cWjpahd fUf;fshf epiykhWfpd;wd.  
 

(a) cWjpaw;w ANudpak; fUtpw;Fhpa fjpupaf;f %yf tupirapd; gFjpnahd;W fPNo 

fhl;lg;gl;Ls;sJ. PbUPaThU 206
82

234
92

)3(234
91

)2(234
90

)1(238
92 −−−⎯→⎯⎯→⎯⎯→⎯  

i. jug;gl;l fjpupaf;f %yf tupirapd; (1), (2), (3)  khw;wPLfspy; tpLtpf;fg;gLk; fjpu;fs; vit?  

ii. U238
92

fU> fUj;jhf;fj;jpy; <Lgl;L U234
92

vd;Dk; Gjpa fU cUthtjw;fhd fUj;jhf;f 

rkd;ghl;il vOJf. 
 

(b) NkNy fhl;lg;gl;Ls;s ANudpak; fUtpw;Fhpa fjpupaf;f %yf tupirapd; U238
92

 rkjhdpahdJ 

4.47 x 109 tUlq;fs; (1.4 x 1017 nrf;fd;fs;) vDk; miu MAl; fhyj;Jld; Pb206
82

 Mf 

Nja;tilAk;. ,J Gijg;gbktpay; Ma;Tfspy;; Gijgbtq;fspd; taij epu;zapg;gjw;F 

cgNahfpf;fg;gLfpwJ. ,t;thW fhyj;ij epu;zapf;Fk; KiwahdJ U-Pb Njjpaply; vd 

,dk; fhzg;gLtNjhL ,J Nfhbf; fzf;fhd tUlq;fspw;F Kd;G cUthfpAs;s fw;fspd; 

tajpid epu;zapf;Fk; kpfTk; Jy;ypakhd xU KiwAkhFk;. ,k;KiwahdJ tpQ;Qhdpfshy; 

Gtpapd; tajpid epu;zapg;gjw;Fk; cgNahfpf;fg;gl;Ls;sJ.,yq;ifapy; kpfTk; goikahd 

tuyhw;W Kf;fpaj;Jtk; tha;e;j gpuNjrnkhd;wpy; Nkw;nfhs;sg;gl;l mfo;thuha;r;rpfspd; NghJ 

fpilf;fg; ngw;w fw;gbtj;jpd; tajpid epu;zapg;gjw;F Gijgbktpayhsu;fs; rpyu; 

Nkw;Fwpg;gpl;l Kiwapid cgNahfpg;gjw;F cj;Njrpj;Js;sdu;. mtu;fs; mf;fw;gbtj;jpd; 1kg 

khjpupapidg; ngw;W> mjpy; fhzg;gLk; ANudpak;> <ak; Mfpatw;wpw;fhd gFg;gha;tpid 

Nkw;nfhz;ldu;.  
 

i. Nkw;Fwpg;gpl;l gFg;gha;tpd; KbTfspd; gb> fw;gbt khjpupapy;> jpzptpw;F Vw;g  

3.570 x 10-2%   ANudpaKk;( U238
92

) 1.236 x 10-2%  <aKk; ( Pb206
82

) fhzg;gl;lJ. fy;ypd; khjpupapy; 

jw;NghJ fhzg;gLk; U238
92

mZf;fspd; vz;zpf;ifiaAk; Pb206
82  

mZf;fspd; 

vz;zpf;ifiaAk;   fhz;f. (mtfhjhNuhtpd; khwpyp 6 x 1023 mol-1 , 𝜆 = 0.7
𝑇1

2⁄
⁄ ) 

ii. fw;gbt khjpupapd; jw;Nghija njhopw;ghl;bid A(t) fhz;f. 

[gf;. 20 Ig; ghu;f;f
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iii. fw;gbt khjpupapDs; fhzg;gLk; Pb206
82  

mZf;fs; ahTk; U238
92  

mZf;fspd; Nja;tpd; %yk; 

kl;LNk cUthf;fg;gl;Ls;sd vd mwpag;gl;Ls;sJ.  

1. fw;gbt khjpupahdJ cUthfpa fhyj;jpy; mjd; Muk;g njhopw;ghl;bid (A0 ) fhz;f. 

2. fw;gbt khjpupapd; taJ t ,idf;fhz;gjw;F teNN −= 0  
vd;Dk; njhlh;gpy; gpujpaPl;bid 

kl;Lk; nra;f. (RUf;fy; mtrpak; ,y;iy)  
 

(c) ,t;thwhf Gtpapd; ntt;NtW ,lq;fspy; khjpupfs; Nrfupf;fg;gl;L> Ma;Tfs; Nkw;nfhz;l 

NghJ> vLf;fg;gl;l khjpupfspy; rpy Mjpfhyj;jpy; tho;e;j xUtif kpUfj;jpd; vYk;ngd  

milahsk; fhzg;gl;lJ. gpd;du; Gijgbktpayhsu;fshy; ,k; kpUfj;jpw;F ilNdhru; vd 

ngauplg;gl;lJ. fhgd; Njjpaply; Kiw %yk; ilNdhru; tho;e;j fhyj;jpid mwptjw;fhf 

,t; vYk;gpypUe;J 10mg fhgd; gpupj;njLf;fg;gl;L ,jd; njhopw;ghL Muhag;gl;l NghJ> mjd; 

njhopw;ghl;il mtjhdpf;f Kbatpy;iy. Mdhy; jkpo;ehl;bd; fPobapy; Nkw;nfhs;sg;gl;l 

mfo;thuha;r;rpapy;> fz;nlLf;fg;gl;l kdpj vYk;gpypUe;J 10mg fhgidg; gpupj;njLj;J mjd; 

njhopw;ghL Muhag;gl;l NghJ> mJ capUs;s kuj;jpypUe;J gpupj;njLf;fg;gl;l 10mg fhgdpd; 

njhopw;ghl;bd; 
4

1

 
gq;F njhopw;ghl;bid nfhz;bUg;gJ mwpag;gl;Ls;sJ. fhgd;-14 ,d; miu 

MAl;fhyk; 5730 Mz;LfshFk;.  

i. fPobapy; fz;nlLf;fg;gl;l kdpj vYk;G vt;tsT fhyj;jpw;F Kw;gl;lJ?  

ii. ilNdhrh; tho;e;j fhyj;jpid fzf;fpLtjw;F fhgd; Njjpaply; Kiw 

gad;gLj;jg;glyhkh? fhuzk; jUf. 

iii. Fwpj;j gpuNjrj;jpy; ilNdhrh;fspd;; vYk;Gfs; nrwpthff; fhzg;gl;ld. ,t; vYk;Gfs; XNu 

fhyj;jpw;F chpait vd mwpag;gl;ljhy;> mt; ilNdhru;fs; cau; nrwpTila   fjpu; 

fw;iwf;F ntspg;gl;ljd; fhuzkhf ,we;jpUf;fyhk; vd tpQ;Qhdpfs; re;Njfpf;fpd;wdu;. 

capuq;fpnahd;Wf;F   fjpu;fspdhy; Vw;gLk; jhf;fk; epu;zapf;fg;gLtJ capuq;fpapd; 

XuyF jpzptpdhy; cwpQ;rg;gLk; fjpu;g;G rf;jpapd; (gypj Cl;L) %ykhFk;. ,g; gypj 

Cl;bid  mstpLtjw;F rPtu;l; (Sv) vd;w myfhdJ cgNahfpf;fg;gLtNjhL 1 Sv = 1 Jkg-1 

MFk;. vLf;fg;gl;l ilNdhrhpd; vYk;gpd; 20mg Ma;tpw;F cl;gLj;jg;gl;l NghJ  0.2mJ   

fjpu; rf;jpia cwpQ;rpajhf njhpate;jJ.  

1. ilNdhru; jdJ MAl;fhyj;jpy; ngw;Wf; nfhz;l gypj Cl;il rPtu;l; (Sv) ,y; fhz;f. 

2. Nkw;gb cau; nrwpT fw;iwf;F cl;glhj NtW Xh; ,lj;jpy; tho;e;j> ,Nj fhyj;jpw;F 

chpa ilNdhrh; jdJ MAspy; ngw;Wf; nfhz;l gypj Cl;L tpdh (c)(iii)(1) ,y; 

fzpf;fg;gl;l ngWkjpapd; miuklq;F vd mwpag;gl;Ls;sJ. vYk;Gfs; 

fz;nlLf;fg;gl;l gpuNjrj;jpy; cau; nrwpTldhd   fjpu; fw;iwf;F ilNdhrh;fs; 

ntspg;gl;l fhyk; xU epkplk; vd mDkhdpg;gpd; mf;fhyj;jpy; gypj Cl;L tPjj;jpid 

(Svhr-1) ,y; fzpf;f. 

3.   fjpupd; Nghl;Nlhd; rf;jp 100keV vdpd;   fjpu; fw;iwf;F ilNdhrh;fs;  

ntspg;gl;l fhyj;jpy; ilNdhrhpd; 1kg vYk;G> xU nrf;fdpy; cWQ;rpa   fjpu; 

Nghl;Nlhd;fspd;; vz;zpf;ifapidf; fhz;f.  (
5

9.6
= 0.52) 

***** 
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01. XH mjpUk; ,ioapd; mjpHntz; (v) gpd;tUkhW jug;gLfpwJ.  

2
1

2 







=

m

F

l

P
  

F ,Oitf;Fl;gl;Ls;s l ePskhd ,ioapy; cs;s jlq;fspd; vz;zpf;if P MFk;. m ,d; 

gupkhzj;ij jUtJ? 

 (1) ML0T0 (2) ML0T-1 (3) ML-1T0 (4) M0LT-1 (5) M0L0T0 

02. gpd;tUk; thrpg;Gfspy; cah;e;jgl;r rjtPj tOitf; nfhz;lJ?  

 mg1.2)1(  g01.2)2(  kg001.2)3(  g01.5)4(  kg001.5)5(  

03. “gupT”MdJ gpd;tUk; vr; nraw;ghL my;yJ nraw;ghLfspd; tpistpdhyhdjhFk;?  

(1) RahjPd mjpu;T      (2) type;j mjpu;T          (3) jzpj;j mjpu;T     

(4)   RahjPd mjpu;T> jzpj;j mjpu;T   (5)  Nkw;Fwpg;gpl;l vjdJ tpistpdhYk; my;y.  

04. a, b , c Mfpa fhtpfs; gUkd,; jpirapy; fhl;bathW mikapd;>   a  + b +c  

fhtpia gUkd;> jpirapy; fhl;LtJ gUkd; >jpirapy; fhl;lg;gl;l 

fhtpfs; p, q , r, s , t  apy; ahJ? 

 p)1(  

 q)2(  

 r)3(  

 s)4(  

t)5(  
 

 

 

 

mwpTWj;jy;fs; : 

❖ vy;yh tpdhf;fSf;Fk; tpil vOJf. 

❖ tpilj;jhspy; jug;gl;Ls;s ,lj;jpy; ckJ Rl;nlz;iz vOJf. 

❖ 1 njhlf;fk; 50 tiu cs;s tpdhf;fs; xt;nthd;Wf;Fk; (1)>(2)>(3)>(4)>(5) vd ,yf;fkpl;l 

tpilfspy; rhpahd my;yJ kpfg;nghUj;jkhd tpiliaj; njhpe;njLj;J> mjidf; Fwpj;J 

Gs;sb (X) ,Ltjd; %yk; fhl;Lf. 

fzpg;ghidg; gad;gLj;jf;$lhJ. 

(g = 10 N kg-1) 

) 

 

 

p 

q 
r 

s 

t 

a 

c 

b 
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05. Gtpapdhy; Vw;;gLj;jg;gLk; <u;g;Gg;Gytypik> <h;g;G mOj;jk; gw;wp $wg;gl;l gpd;tUk; 

$w;Wf;fspy; nghUj;jkhd $w;W my;yJ  $w;Wf;fs;?  

(A) <u;g;Gg;Gytypik GtpNkw;gug;gpy;; cah;thf ,Uf;Fk;. 

(B) <u;g;G mOj;jk; Kbtpypapy; cah;thf ,Uf;Fk;. 

(C) <u;g;Gg;Gytypik Gtpapd; ikaj;jpy;; G+r;rpakhf ,Uf;Fk;. 

 (1) (A)kl;Lk;    (2)(A),(B)kl;Lk;    (3)(A)(C)kl;Lk;    

 (4) (B),(C)kl;Lk;    (5) (A),(B),(C)ahTk; 
 

06. ePh;Nkw;gug;gpy; Nghlg;gl;l rpwpa fw;G+uj;Jz;L eldkhLtJ(Dancing) mtjhdpf;fg;gl;lJ. 

,jw;Fupa fhuznkd $wg;gl;ltw;Ws; rupahdJ? 

(1) fw;G+uk; fiutjhy; mjd; epiw rPuw;Wf; Fiwjy;.  

(2) fw;G+uk; fiutjhy; mjd; R+oypDs; ghFik rPuw;WkhWjy;. 

(3) fw;G+uk; fiutjhy; mjd; R+oypDs; Nkw;gug;gpOtpir rPuw;WkhWjy;. 

(4) fw;G+uk; fiutjhy; mjw;fhd J}f;Ftpir  rPuw;Wf; Fiwjy;. 

(5) fw;G+uk; fiutjhy; mjd; R+oypDs; mKf;fk; rPuw;WkhWjy;. 
 

07. ,yj;jpud;fs;> nghrpj;jpud;fs; Nrh;f;if njhlh;ghd rupahd ntspg;gLj;jy;?  

 00
0

1

0

1)1( →++− ee  00
0

1

0

1 2)2( →+−− ee  00
0

1

0

1 2)3( →+++ ee

 00
0

1

0

1 2)4( →++− ee  42
0

1

0

1 2)5( →++− ee  

08. 8g jpzpTila Jzpf;ifnahd;W 40Hz mjph;ntz;zpy; 5mm tPr;rKila vspik ,ir 

,af;fj;ij Mw;Wfpd;wJ. Jzpf;ifapd; nghwpKiw rf;jp ahJ? ( 102 = vdf;nfhs;f)  

 (1) 4.0mJ       (2) 4.8mJ          (3) 5.2mJ          (4) 6.4mJ            (5) 7.2mJ    
 

09. ,U ePh;j;JspfspdJ Miufs; KiwNa 1cm , 1.5cm mtw;wpDs; cs;s Nkyjpf 

mKf;fq;fspd; tpfpjkhdJ? 

 
1:1)1(

 
1:3)2(

 
3:2)3(

 
2:3)4(

 
3:4)5(  

 

10. 1270C ,y; thAnthd;wpd; %yf;$Wfspd; ,iltu;f;f%yf; fjp 2000 ms-1 MFk;. ,f;fjp 

miuthrpahff; Fiwtjw;F Fwpj;j thAtpd; ntg;gepiyahf ,Uf;f Ntz;baJ? 

  (1) -1730C (2) -730C (3) 31.750C (4) 63.50C (5) 2540C 
 

11. kdpju; xUtupd; FuNyhir mtupypUe;J 1m Jhuj;jpy; 40dB xypr;nrwpT kl;lj;jpidg; 

gpwg;gpf;Fk;. mt;Nthir kdpju; xUtUf;F njspthff; Nfl;gjw;F Fiwe;j gl;rk; 20dB Njit 

vdpd;>  njspthff; Nfl;ff;$bathW ,UtUk; tpyfp ,Uf;ff;; $ba mjpfgl;rj;J}uk; ahJ?  

 (1) 8m           (2) 10m             (3) 20m           (4) 30m              (5) 40m  
 

12. ,yl;rpa epiykhw;wpnahd;wpy;  Kjw;RUs; 10 Rw;Wf;fisAk;  Jizr;RUs; 50 Rw;Wf;fisAk;  

nfhz;lJ. Kjw;RUspw;F 110V  MlNyhl;l mOj;jNtWghL toq;fg;gl mjD}L 5A 

kpd;Ndhl;lk; gha;fpd;wJ. Jizr;RUspy; J}z;lg;gLk; mOj;jNtWghl;ilAk; mjpypUe;J 

ngwg;gLk; kpd;Ndhl;lj;ijAk; jUtJ?  

  AV 1,22)1(  AV 25,22)2(  AV 1,550)3(  AV 25,550)4(  AV 125,550)5(  
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13. Gtpia Miu r cila xOf;fpy; tyk; tUk;  nra;kjpnahd;wpd; nkhj;jg; nghwpKiwr;  rf;jp 

E Mapd;;,  Miu R cila  xOf;fpy; mNj nra;kjp Gtpia tyk;tUk; NghJ; nkhj;jg; 

nghwpKiwr; rf;jpahdJ?  

 

E
R

r
)1(

 

E
r

R
)2(

 

E
r

R
)3(

 

E
R

r
)4(

 

E
R

r
2

)5( 






  

14. fhl;lg;gl;l Rw;wpy; nraw;ghl;Ltpupayhf;fp caph;g;G epiyapy; ,Ug;gpd; gag;G mOj;jk; V0 Ij; 

jUtJ? 

 IRR )()1( 12 −   

 IRR )()2( 12 −−  

 IR1)3(  

 IR1)4( −  

 IR2)5(  
 
15. fhl;lg;gl;Ls;s cz;ik ml;ltizf;F xg;ghd ju;f;fg; gliyr; Rw;whdJ?   

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 

16. xNu mOj;j NtWghl;bd; fPo; Xa;tpypUe;J GNuhj;jpuDk; ,yj;jpuDk; Mu;KLfr; 

nra;ag;gLfpd;wJ. fPo; Fwpg;gplg;gl;Ls;s $w;Wf;fspy; rupahdJ ?  

(1) ,Wjpapy; GNuhj;jpudpYk; ,yj;jpud; Fiwthd ,af;f rf;jpiaf; nfhz;bUf;Fk;.  

(2) ,Wjpapy; ,yj;jpudpYk; GNuhj;jpud; Fiwthd ,af;f rf;jpiaf; nfhz;bUf;Fk;. 

(3) ,Wjpapy; GNuhj;jpudpYk; ,yj;jpud; Fiwthd gUkDila ce;jj;ijf; nfhz;bUf;Fk;. 

(4) ,Wjpapy; ,yj;jpudpYk; GNuhj;jpud; Fiwthd gUkDila ce;jj;ijf; nfhz;bUf;Fk;. 

(5) ,Wjpapy; GNuhj;jpudpYk; ,yj;jpud; Fiwthd fjpiaf;  nfhz;bUf;Fk;. 

17. a MiuAk; m jpzpTKila rPuhd tisaj;ijAk; m, m, m, 6m 

jpzpTfisAk; a ePsq;fisAk; cila ehd;F rPuhd Nfhy;fisAk; 

gad;gLj;jp fhl;bathwhd rl;lg;gly; cUthf;fg;gl;Ls;sJ. 

tisaj;jpd; ikak; O tpypUe;J rl;lg;glypd; jpzpT ikaj;jpw;fhd 

J}ukhdJ? 

 4
)1(

a

 3
)2(

a

 2
)3(

a

 3

2
)4(

a

 5

2
)5(

a  

 - 

+ 

+Vs 

-Vs 

Vo 

R1kΩ 

I 

R2kΩ 

A   0     1     1     0 

B     0    0    1    1 

C   0     0     1     0 

D     1   1    1    0 

A 
B 

C D 

(1) (2) 

A 

B 

C D 

(5) 

A 

B 
C D 

(4) 

A 

B 

C D 

(3) 

A 

B 

C D 

m 

m 

m 
m 

6m 

O 
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k k 

 
k m 

18. jiu kl;lj;jpypUe;J 100ms-1 fjpapy; nghUs; A MdJ epiyf;Fj;jhf Nky; Nehf;fp tPrg;gLk; 

mNj fzj;jpy; mjw;F Neu; NkypUe;J nghUs; B MdJ tpLtpf;fg;gLfpd;wJ. 3 nrf;fd;fspd; 

gpd; A apw;Fk; B apw;Fk; ,ilNaahd J}uk; 75m Mapd;; jiuapypUe;J B tpLtpf;fg;gl;l 

,lj;jpw;fhd JhukhdJ?  

 (1) 325m            ( 2) 375m               (3) 385m              (4) 400m              (5) 410m  

19. f FtpaePsKila FopT tpy;iy xd;wpdhy; nka;g;nghUspw;F Njhw;Wtpf;fg;gl;Ls;s tpk;gj;jpd; 

Vfgupkhz cUg;ngUf;fk; n Mapd; nghUs;J}ukhdJ?  

 
n

f
)1(

 

fn)1()2( −

 
n

fn)1(
)3(

−

 
1

)4(
−n

f

 
n

fn)1(
)5(

+  

20. <h;f;fg;gl;l ,ionahd;wpd; topNa 

tyJgf;fkhf tpUj;jpahFk; FWf;fiy 

xd;wpdJ fzepiy cUtpw; fhl;lg;gl;Ls;sJ. 

fhl;lg;gl;Ls;s fzj;jpy;  

,ioapy; fhl;lg;gl;l  P, Q, R, S, T vd milahskplg;gl;l Gs;spfspy; vg;Gs;spapd; NtfKk; 

Mu;KLfYk;; vjpnujpuhff; fhzg;gLk;? 

 (1) P         (2) Q             (3) R               (4) S              (5) T  

21. ,U KidfSk; jpwe;Js;s Fohnahd;wpd; ePsk; 2.5m MFk;. mjd; xU KidaUNf khWk; 

mjph;ntz;Zila xypKjnyhd;W xypf;fg;gLfpd;wJ. mjDld; gupTWk; FohapYs;s 

tspepuypd;; mLj;jLj;j kPbwd;fs; 512Hz kw;Wk; 576 Hz Mapd;> tspapy; xypapd; Ntfk;?;  

 (1) 350ms-1        (2) 340ms-1    (3) 330ms-1     (4) 320ms-1       (5) 310ms-1         

22. %ba ghj;jpunkhd;wpDs; 32gmol-1  %yh; jpzpTila O2 thAtpd; 5 %y;fs; fhzg;gLtJld; 

300K ntg;gepiyapy; mjd; mKf;fk; 24105 − Nm . mNj fdtstpid cila NtnwhU 

ghj;jpunkhd;wpDs; 4gmol-1 %yh; jpzpTila He thAtpd; 2 %y;fs; fhzg;gbd; ntg;gepiy 

150K ,y; mjd;; mKf;fkhdJ? 

 

241020)1( − Nm 241010)2( − Nm 24105)3( − Nm 24101)4( − Nm 241025.0)5( − Nm  

23. Xkpd; tpjpapid tha;g;Gg;ghh;g;gjw;F ,yl;rpa mk;gpau;khdp > ,yl;rpa Nthy;w;Wkhdp  

vd;gtw;iwg; gad;gLj;jp mikf;fg;gl;l gpd;tUk; Rw;Wf;fspy; nghUj;jkhdJ?  

 
 

 

 

 

24. fhl;lg;gl;l njhFjpapy; fg;gpfSk; ,iofSk; ,NyrhditAk; xg;gkhditAk; 

MFk;. %d;W tpw;RUs;fSk; tpirkhwpyp k cilaitAk; ,NyrhditAkhFk;. 

Muk;gj;jpy; fhl;bathW ,ioapd; Kidapy; m jpzpT nghUj;jg;gl;Ls;sJ. 

,j; jpzptpw;Fg; gjpyhf 2m jpzpT nghUj;jg;gl;L njhFjp kPz;Lk; rkepiy 

milAk;NghJ> ,ioapd; Kid Nkyjpfkhf fPopwq;fpapUf;Fk; J}uk;? 

 k

mg
)1(

 k

mg

2

3
)2(

 k

mg2
)3(

 k

mg3
)4(

 k

mg4
)5(

 

S 

P 

Q 

R 

T 

(1) 

A V R 

(2) 

V R 

A 

(3) 

R 

A 

V 

(4) 

A 

V R 

(5) 

R 

V 

A 

-4- 

[gf;. 5 I ghu;f;f 

 www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


 

 
 

AL/2024/01/T-I 

 

25. X,Y Mfpa ,U kpd;Fkpo;fspd; jilfs; mit gpd;tUkhW kpd;dpizg;Gfspy; cs;sNghJ 

khwpypahf cs;sd vd;f. Rw;Wfspy; fhl;lg;gl;Ls;s Nthyw;Wkhdp V , mk;gpau; khdp A 

Mfpad ,yl;rpakhdit vdpd; Rw;W 3 ,y; Nthy;w;W khdpapd; thrpg;G?   

 
 

 

 
 

 V2.10)1(  V1.10)2(  V9.9)3(  V8.9)4(  V7.9)5(  

26. fpilj;jiuapypUe;J ge;J xd;W epiyf;Fj;jhf Nky;Nehf;fp vwpag;gLfpd;wJ. mjd; 

jiuAldhd NkhJif G+uz kPs;jd;ikAlaJ vdTk; tspj;jil Gwf;fzpf;fj; jf;fJ vdTk; 

nfhs;sg;gbd;> ge;jpd; ,af;frf;jp K Neuk; t Ald; khWgLtij gpd;tUk; tiuGfSs; 

rupahff; fhl;LtJ? (ge;jpd; jiuAldhd NkhJif Neuj;ijg; Gwf;fzpf;f) 

 

  

 

 

 
27. fpilj;jiuapy; Gs;sp A apypUe;J fhl;bathW 

vwpag;gLk; Jzpf;ifnahd;W xNu 

fpilkl;lj;jpYs;s ,U tisaq;fspDhL 

fhl;bathW nrd;W jiua milfpd;wJ. 

Jzpf;if A apypUe;J X ,w;Fk;> X ,ypUe;J Y ,w;Fk; nry;tjw;F xt;nthU nrf;fd;  

Neuq;fis vLg;gpd; jiuapypUe;J tisaq;fs; ,Uf;Fk; cauk;? 

 (1) 30m       (2) 20m    (3) 15m     (4) 10m      (5) 5m    

28. Nkhl;lhu; thfdnkhd;W mjd; rf;fuq;fs; jiuapy; tOf;fhJ ,Uf;f ,aq;fpf;nfhz;Ls;sJ. 

,r;re;jh;g;gj;jpy; rf;fug; nghwpkhw;wpapd;(Gear) nrg;gk; nra;iff;F mika ,ae;jpuj;jpd; Row;rp 

mjph;ntz;;zpw;Fk; rf;fuq;fspd; Row;rp mjph;ntz;;zpw;Fk; ,ilNaahd tpfpjk; 2:1 MapUe;jJ. 

Fwpj;j re;jh;g;gj;jpy; ,ae;jpukhdJ 1600rpm vd;w Row;rp mjph;ntz;zpy; 

,aq;fr;nra;ag;gLfpd;wJ. thfdj;jpd; rpy;nyhd;wpd; Miu 15cm Mapd;> thfdk; ,aq;Fk;  

NtfkhdJ? ( 3= vdf;nfhs;f) 

 (1) 4ms-1       (2) 8ms-1       (3) 10ms-1       (4) 12ms-1       (5) 16ms-1       

29. fhl;lg;gl;l kpd;Rw;wpy; Nthy;w;Wkhdp 

,yl;rpakhdjhapd; mjd; thrpg;G 

ahJ?  

(1) 1V 

(2) 12V 

(3) 14V 

(4) 15V 

(5) 16V 

A 

V 

 
X 1.2A 

6.0V 
Rw;W-1 

 

A 

V 

 
Y 1.0A 

4.0V 
Rw;W-2 

 

A 

V 

 
X 1.1A 

 
Rw;W-3 

 

 
Y 

(1) 

0 

t 

K 

(2) 

0 

t 

K 

(3) 

0 

t 

K 

(5) 

0 

t 

K 

(4) 

0 

t 

K 

X Y 

A 

10Ω 
10Ω 

10Ω 

10Ω 

10Ω 

10Ω 5Ω 

5Ω 

5Ω 

5Ω 5Ω 5Ω 5Ω 5Ω 

5Ω 

5Ω 

5Ω 

16V 

1Ω 
V 

10Ω 10Ω 
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30. epA+l;ldpd; Fspuy; tpjpf;fika Fsph;tilAk; 

nghUnshd;wpd; Fspuy; tisap fPNo 

fhl;lg;gl;ls;sJ. Neuk;; T ,d; gUkdhdJ?  

(1) 3       

(2) 4         

(3) 4.2          

(4) 4.8         

(5) 5  

31. rk FWf;Fntl;Lg; gug;GfisAk; 3l, 2l, l 

ePsq;fisAKila KiwNa P,Q,R  vDk; 

Nfhy;fs; fhl;bathW nghUj;jg;gl;L 

Nrh;j;jpf;Nfhy; cUthf;fg;gl;L ed;whf ntg;gf;  

fhtyplg;gl;Ls;sd. mtw;wpd; ntg;gf;flj;jhWfs; KiwNa K, 2K, 3K Mapd;> Nrh;j;jpf;NfhypD}L 

cWjpahf ntg;gk; gha;e;J nfhz;Ls;sNghJ ntg;gg;gha;r;ry; jpirapy; P,Q,R  Nfhy;fspy; 

ntg;gepiy tPo;r;rpfs; KiwNa θP, θQ, θR Mapd; RQP  ::
 
vDk; tpfpjj;ijr; rupahfj; 

jUtJ?  

 
3:2:1)1(

 
1:2:3)2(

 
9:3:1)3(

 
1:3:9)4(

 
1:1:1)5(  

32. cUtpw; fhl;lg;gl;Ls;sthW xd;Wld; xd;W fyf;fhj ,U jputq;fs; 

ghj;jpunkhd;wpy;; cs;sd. mg;ghj;jpuj;jpid khwh Mu;KLfypy; fpilahf 

tyg;gf;fkhf efh;j;Jk; NghJ ghj;jpuj;jpYs;s jputq;fspd; epiyfisf; 

fhl;Ltjpy; rhj;jpakhdJ?  

 

 
 
 
 
 

 

33. ePz;l Neuk; Fsp&l;bapDs; itf;fg;gl;bUe;j Fspu;ghdk; mlq;fpAs;s Nghj;jnyhd;W 

ntspapy; vLf;fg;gl;L  miw ntg;gepiyapy; cs;s epiyahd tspapy;  itf;fg;gl 

Nghj;jypd; kPJ ePuhtpahdJ xLq;fp Nghj;jypd; kPJ ePh;j;;;Jspfs; cUthtJ 

mtjhdpf;fg;gl;lJ.  Nghj;jypw;F mz;;kpj;j #oypy; jdp <ug;gjd; A > rhuPug;gjd; R   vd;gd 

Neuk; t Ald;  khWgLtijf; fhl;Lk; tiuGfSs;  rhj;jpakhdJ?  

 

 
 
 
 
 
 
 

 

P Q R 

t/min 

θ / 0C 

0 

35 

40 

45 

30 

25 

2 T 

(1) (2) (3) (4) (5) 

(1) 
t 

R/A 

R 

A 

(2) 
t 

R/A 

A 

R 

(3) 
t 

R/A 

R 

A 

(4) 
t 

R/A 

 
A 

R 

(5) 
t 

R/A 

 
R 

A 
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34. kpfePz;l Neupa flj;jpfs; xd;Wf;nfhd;W rkhe;jukhf d ,ilj;J}uj;jpy; itf;fg;gl;Ls;sd. 

mit xt;nthd;Wk;  rPuhd Vfgupkhz Vw;w mlh;j;jpfs; λ1 , λ2 If; nfhz;Ls;sd. flj;jpfspd; 

eLg;gFjpfspw;fz;ikapy; xd;wpdhy; xd;wpd; myFePsj;jpy; Vw;gLj;Jk; kpd;tpiriaj; jUtJ?  

 
2

0

21

2
)1(

d

   
d0

21

2
)2(





 
2

0

21

4
)3(

d



 d0

21

4
)4(





 d0

21

8
)5(





 

35. xU jpirapy; kl;Lk; thfdq;fs; gazpf;Fk; fpilj;js 

tisghijnahd;W cUtpw; fhl;lg;gl;Ls;sJ. ,g;ghijapy; 

ghJfhg;ghfj; njhlh;r;rpahf cah;e;jgl;rf; fjpAld; Fwpj;j 

thfdnkhd;W ,aq;ff;$ba xOf;fhf ,Uf;ff;$baJ?  

 
 
 

 

 

 

36. khwh mfyKk;>  ,lkpUe;J tykhf cs;sJkhd Mw;wpYs;s ePh; Nkw;gug;gpy; Gs;sp 

Kjypdhy; khwhtPjj;jpy; mjph;Ntw;gLj;jg;gl ePh;;Nkw;gug;gpy; cUthFk; miyKfq;fspd; 

fzepiy fhl;bathW P, Q, R, S vDk; ehd;F tbtq;fspy; fhzg;glyhk;. mt;tbtpw;fhd 

fhuzk; gw;wp nra;ag;gl;l gpd;tUk; $w;Wf;fSs; rupahdJ my;yJ rupahdit? 

 

 

  

 

 
 

(A) tbtk; P MdJ> Mok; vg;gFjpapYk; khwhjpUf;f ePh; Xa;tpYk; mjpUk; Kjy; epiyahfTk; 

cs;sNghjhFk;. 

(B) tbtk; Q MdJ> Mok; vg;gFjpapYk; khwhjpUf;f ePh; Xa;tpYk; mjpUk; Kjy; 

tyg;gf;fkhf khwh Ntfj;jpy; ,aq;Fk;NghJk; MFk;. 

(C) tbtk; R MdJ> Mok; vg;gFjpapYk; khwhjpUf;f ePh; tyg;gf;fkhf khwh Ntfj;jpy; 

,aq;fpf;nfhz;bUf;f mjpUk; Kjy; epiyahf cs;sNghjhFk;. 

(D) tbtk; S MdJ> Mok; tyg;gf;khf mjpfupj;Jr;nry;y ePh; Xa;tpYk; mjpUk; Kjy; 

epiyahfTk; cs;sNghjhFk;. 

 (1) (A),(B)kl;Lk;   (2)(A),(C)kl;Lk;    (3)(A),(B),(C)kl;Lk;   

(4) (A),(B),(D)kl;Lk;    (5) (A),(B),(C),(D)ahTk; 

37. cUtpw; fhl;lg;gl;Ls;s Rw;wpy; %thapapd;  mb fhyp 

mOj;jNtWghL 0.7V ck; kpd;Ndhl;l eak; 100 ck; MFk;. 

Nthyw;;Wkhdp ,yl;rpakhdjhapd; mjd; thrpg;ghdJ?  

 (1) 0V           (2) 6V        (3) 8V      

 (4) 10V (5) 12V  

 

P Q R S 

(1) (2) (3) (4) (5) 

+12V 

0.2kΩ 

40kΩ 

4.7V 

V + - 
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38. #upadpypUe;J r Jhuj;jpy; GtpAk;> R Jhuj;jpy; nrt;thAk; cs;sJ vd;f. Gtpapd; Nkw;gug;ig 

te;jila Ntz;ba R+upaf; fjph;g;Gr; nrwptpd; 10%  mjd; tspkz;lyj;jpdhy; 

cwpQ;rg;gLfpd;wJ. mt;thW nrt;thapy;  mjd; tspkz;lyj;jhy; cwpQ;rg;gLtJ 

Gwf;fzpf;fg;glyhk;. 

 
 vDk; tpfpjk;? 
 
 

 
2

2

1.0)1(
r

R

 
2

2

9.0)2(
r

R

 
2

2

)3(
r

R

 
2

2

1.0)4(
R

r

 
2

2

9.0)5(
R

r  

39. epiyf;Fj;J mr;Rg;gw;wp cuha;T VJkpd;wp RahjPdkhf Royf;$ba fjpiunahd;wpy; 

mk;u;e;jpUf;Fk; rpWkp xUj;jp iffhy;fis klf;fp itj;jgb Rod;W nfhz;Ls;shs;. rpWkp 

jdJ iffhy;fis njhFjpapd; rlj;Jtj;jpUg;gk; Neuj;Jld; rPuhf mjpfupf;FkhW tpupf;fpwhs;.  

,Wjpahf njhFjpapd; rlj;Jtj; jpUg;gk; ,Uklq;fhfpaJ. njhFjpapd; ,af;f rf;jp K;> Nfhz 

ce;jk; L;> Nfhz Ntfk; ω vd;gd iffhy;fis tpupf;Fk; fhyg;gFjpapy; Neuk; t Ald; 

khWgLtijf; Fwpf;Fk; rhj;jpakhd tiuGr; Nrh;khdk;?  

 
 

 

 
 
 

 
 
 
 
 
 

 
40. cUtpw; fhl;lg;gl;Ls;sJ Fwpj;jsT ,yl;rpa thAnthd;W 

rpy nrad;Kiwfspw;F  cl;gLj;jg;gLk; NghJ mjd; 

mKf;fk; P fdtsT V cld; khWgLtijf; fhl;Lk; 

tiughFk;. nrad;Kiw AB apd; NghJk; nrad;Kiw BC 

apd; NghJk; thAtpw;F  KiwNa 600J, 200J  ntg;gk; 

toq;fg;gl;ljhapd;> nrad;Kiw AC  apd;NghJ thAtpd;  

mfr;rf;jp khw;wkhdJ?  

(1) 160J (2) 560J (3) 600J (4) 640J (5) 800J 
 

41. ntw;wplg; gFjpapy; X mr;rpw;F rkhe;jukhf kiw X 

mr;Rj;jpirapy; rPuhd kpd;Gyk; E, x=0 ,ypUe;J x=0.4m 

vDk; tPr;rpDs; cs;sJ. Y mr;rpypUe;J 10mg jpzpitAk;; 

+5mC Vw;wj;ijAk; cila Jzpf;if fhl;bathW Neh; X 

mr;Rj; jpirapy; 2ms-1 Ntfj;jpy; vwpag;gLfpd;wJ. mJ 

kPz;Lk; vwpaw;Gs;spia miltjw;F  kpd;Gyk; E, apd; Fiwe;jgl;rg; ngWkhdk;?   

 (1) 2.5NC-1           (2) 5NC-1                  (3) 10NC-1              (4) 15NC-1           (5) 20NC-1           

t 

L 

t 

ω 

(1) 
t 

K 

t 

L 

t 

ω 

(2) 
t 

K 
t 

ω 
t 

L 

(3) 
t 

K 
t 

ω 
t 

L 

(4) 
t 

K 

t 

L 

(5) 
t 

K 
t 

ω 

Gtpapd; Nkw;gug;gpy; gLk; #upaf; fjph;g;gpd;; ruhrupr; nrwpT     

nrt;thapd; Nkw;gug;gpy; gLk; #upaf; fjph;g;gpd;; ruhrupr; nrwpT      

 

)10( 33 mV −

 

)10( 4 PaP 

 

8 

3 

2 5 

A 

B C 

D 

x=0 
X/m 

Y 

x=0.4 

E 

2ms-1 
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42. jdpikg;gLj;jg;gl;l ,lj;jpy;  2x 

,ilj;J}uj;jpYs;s Gs;spfs; A, B MFk;. 

A apy; itf;fg;gl;Ls;s  

Gs;spg;nghUs; +2q Mf Vw;wg;gl;bUf;f B apy; itf;fg;gl;Ls;s Gs;spg;nghUs; Vw;wg;glhJs;sJ. 

A, B Gs;spfspd; eLg;Gs;sp P apy; kpd;Gytypik E0 ck; kpd;dOj;jk; V0 ck; MFk;. gpd;dh; 

B apYs;s nghUspypUe;J –q Vw;wj;jpw;F rkdhd ,yj;jpud;fs; mfw;wg;gl;L mit A apYs;s 

nghUspw;F Nrh;f;fg;gLfpd;wd. P apYs;s Gjpa kpd;GytypikAk; kpd;dOj;jKk; KiwNa? 

 00 ,)1( VE
 00 ,2)2( VE

 0,0)3( V
 

0,)4( 0E
 02,0)5( V  

43. fpilahd cyh;e;j rhiyapy; thfdnkhd;W ,aq;fpf; nfhz;Ls;sJ. thfdj;jpd; 

rpy;Yfspw;Fk; rhiyf;Fkpilapyhd ,af;ftpay; cuha;Tf;Fzfk;
 

8.0=k . thfdj;jpd; 

jLg;Gfs; KOikahfg; gpuNahfpf;fg;gl thfdj;jpd; epWj;Jk; J}uk; 100m MFk;. 

rhiyapy; Kd; 50m gFjp cyh;e;jjhfTk;> gpd;gFjp rpy;Yfspw;Fk; rhiyf;Fkpilapyhd 

,af;ftpay; cuha;Tf;Fzfk; 2.0=k  
cila gdpahy; %lg;gl;Lk; ,Ue;jpUg;gpd; thfdj;jpd; 

epWj;Jk; J}uk;?
 
 

 (1) 150m       (2) 200m    (3) 250m     (4) 400m      (5) 850m   

44. ,Nyrhd fpilAld; 300 rha;Tila xg;gkhd 

rha;jsk; Nkirj;juhnrhd;wpy; nghUj;jg;gl;Ls;sJ. 

fhl;bathW rha;jsj;jpd;; cr;rpapy; m jpzpTila  

xg;gkhd Fw;wp itf;fg;gl;L nkJthf tpLtpf;fg;gl   

mJ rha;jsj;jpd; topNa tOf;fp ,aq;fpf;nfhz;bUf;ifapy; juhrpd; thrpg;ghf ,Ug;gJ? 

 
mg

4

3
)1(

 
mg

2

1
)2(

 
mg

4

3
)3(

 
mg

2

3
)4(

 
mg)5(  

45. Xh; vspa ghyk; epiw Gwf;fzpf;fj;jf;f Ie;J tpiwj;j Nfhy;fisf; nfhz;L; cUthf;fg;gl;L 

xg;gkhd fpilj; jiukPJ epiyf;Fj;Jj; jsj;jpy itf;fg;gl;Ls;sJ. 

 

 

 

 

 

ghyj;jpd; kj;jp C apy; kdpjndhUtd; epw;gjhy; ghyj;jpd;kPJ epiyf;Fj;jhf fPo;Nehf;fp F 

vDk; tpiria cQw;Wfpwhd;. njhFjp njhlh;e;Jk; rkepiyapYs;sNghJ Nfhy;fs; 

,Oitf;Nfh my;yJ neUf;fYf;Nfh cl;gLk;. gpd;tUtdtw;Ws; rupahdJ?  

(1) epiyf;Fj;Jf; Nfhy; kl;Lk; ,Oitf;Fl;gLk;. 

(2) fpilf; Nfhy;fs; kl;Lk; ,Oitf;Fl;gLk;. 

(3) epiyf;Fj;Jf; NfhYk; rha;thd Nfhy;fSk; ,Oitf;Fl;gLk;. 

(4) epiyf;Fj;Jf; NfhYk; fpilf; Nfhy;fSk; ,Oitf;Fl;gLk;. 

(5) vy;yhf; Nfhy;fSk; ,Oitf;Fl;gLk;. 

 

A B P 
x x 

+2q 

F 

A B C 

D 

m 

300 
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46. fhl;lg;gl;Ls;s Rw;wpy; fyk; 9V kp.,.tpir cilaJk; mfj;jil 

Gwf;fzpf;fj;jf;fJk; MFk;. V1, V2, V3  Nthy;w;Wkhdpfs; 

KbTs;s mfj;jilfisf; nfhz;litAk; rh;trkkhditAk; 

MFk;. V1 Nthyw;Wkhdpapd; thrpg;G 4V Mapd;> V3 

Nthy;w;Wkhdpapd; thrpg;igAk; R1 jilapw;F FWf;Nfahd 

mOj;jNtWghl;ilAk; rupahfj; jUtJ?   

V3  khdpapd;; thrpg;G         jil R1 ,w;F FWf;Nfahd Nthy;w;wsT  

(1) 3V                                               1V 

(2)              5V                                               1V  

(3)              5V                                               3V  

(4) 1V                                              5V  

(5)                  1V                                               3V  

47. rPuhd fhe;jg;gha mlh;j;jp  B cs;s ,lj;jpy; +q Gs;sp 

Vw;wk; xd;W Gyj;Jld; Fwpj;j rha;tpy; fhl;bathW 

vwpag;gLfpd;wJ. mjd; njhlUk; ghijapd; xU gFjpahf 

,Uf;ff; $baJ? (NtW Gyq;fspd; jhf;fk; ,y;iy vdTk;  

cuha;T tpirfs; ,y;iy vdTk; nfhs;f) 

 

 

 

 

 

48. khwh kpd;dpaf;ftpir E cila 

fyj;ijAk; khWk;jil R IAk; 

nrhUFrhtpiaAk; rk 

ePsq;fisAila xNujputpaj;jpdhyhd 

A, B  vDk; KiwNa 2A0, A0 vDk; rPuhd FWf;Fntl;Lg; gug;GfisAKila mOj;jkhdpf; 

fk;gpfisAk; nfhz;L> jil Gwf;fzpf;fj;jf;f ,izg;Gf;fk;gpfisg; gad;gLj;jpf; fhl;ba 

mOj;jkhdpr;Rw;W mikf;fg;gl;Ls;sJ. kpd;dpaf;f tpir E1 cila ( E1 < E ) kpd;fynkhd;W 

A kw;Wk; B fk;gpfSld; jdpj;jdpahf rkepiyg; gLj;jg;gl;lJ. 

gpd;tUk; $w;Wf;fSs; rupahdJ my;yJ rupahdit? 

(A) khWk; jil R mjpfupf;fg;gbd; xt;nthU fk;gpapYk; ngwg;gLk; rkepiy ePsq;fs; $Lk;. 

(B) fk;gp A apy; ngwg;gl;l rkepiy ePsk;> fk;gp B apy; ngwg;gl;l rkepiy ePsj;jpd; 

,Uklq;fhFk;.  

(C) ,U mOj;jkhdpf; fk;gpfspdJk; eLg;Gs;sp flj;jp xd;wpdhy; ,izf;fg;gl;L Fwpj;j 

fyj;jpw;F rkepiy ngwg;gbd;  xt;nthU fk;gpapYk; Kd;dh; ngw;w rkepiy ePsq;fNs 

ngwg;gLk;. 

(1) (A) kl;Lk;    (2)(C) kl;Lk;     (3) (A),(B) kl;Lk;    

(4) (A),(C) kl;Lk;    (5) (A),(B),(C)ahTk;  

V1 V1 V1 V2 

V1 V3 

R1 R2 

9V 

B 

+q 

(2) (4) (5) (3) (1) 

R 
( ) 

E 

A 

B 
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49. %d;W ntt;NtW nghUl;fspd; Gs;spfs; xt;nthd;wpypUe;J tUk; xspf;fjph;fs;; egu; xUtuhy; 

Nehf;fg;gLk; NghJ fz; tpy;iyapy; gl;L KwptiltJ cUf;fspy; fhl;lg;gl;Ls;sJ. me;egupd; 

ghu;it njhlu;ghd gpd;tUk; $w;Wf;fspy; rupahdJ my;yJ rupahdit?  

 
 
 
 

 
 

(A) mth; FWk;ghu;itf; FiwghLilath;. 

(B) mth; ePs;;ghu;itf; FiwghLilath;. 

(C) mtuJ njspTg;ghh;itapd; ,opTj;J}uk; 60cm .  

 (1) (A)kl;Lk;    (2)(C) kl;Lk;     (3)(A),(B)kl;Lk;    

 (4) (A),(B),(C) ahTk;    (5) (A),(B),(C) ahTk; gpioahdJ. 
 

50. m jpzpTila kzpahdJ 20cm Miu nfhz;l 

epiyf;Fj;Jj; jsj;jpYs;s tl;lf; fk;gp tisaj;jpy; 

nfhOtg;gl;Ls;sJ. kzp tisaj;jpd; kPJ cuha;T VJk; 

,d;wp tOf;ff; $baJ. tisakhdJ xg;gkhd 

fpilj;jsj;jpYs;s Mjhunkhd;Wld; fhl;bathW 

,izf;fg;gl;Ls;sJ. Mjhuj;jpdJk; tisaj;jpdJk;  

Nrh;e;j jpzpT m MFk;. Muk;gj;jpy; tisaj;jpd; mbapy; cs;s kzpf;F fpilahf 

tyg;gf;fkhf 2ms-1 Ntfk; nfhLf;fg;gLfpwJ. njhlUk; ,af;fj;jpy; tisak; rhu;ghf kzp 

Xa;tpw;F tUk; fzj;jpy; kzpahdJ tisaj;jpd; topNa jpUk;gpapUf;Fk; NfhzkhdJ? 

 
030)1(

 
045)2(  

060)3(  
090)3(  

0120)5(  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

***** 

m 

m 

60cm 25cm 
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gFjp tpdh ,y. Gs;spfs; 

A 

1  

2  

3  

4  

 

B 

5  

6  

7  

8  

9  

 10  

nkhj;jk;  

rjtPjk;  

 

 

,Wjpg; Gs;spfs; 

,yf;fj;jpy;  

vOj;jpy;  

 

FwpaPl;nlz;fs; 

tpilj;jhs; guPl;rfu; 1  

tpilj;jhs; guPl;rfu; 2  

Gs;spfisg; guPl;rpj;jtu;  

Nkw;ghu;it nra;jtu;  

 

Rl;nlz; :……..……………………… 

❖ ,t;tpdhj;jhs; A, B vd;Dk; ,U gFjpfisf; 

nfhz;Ls;sJ. ,U gFjpfSf;Fk; xJf;fg;gl;l 

Neuk; %d;W kzpj;jpahyq;fs; MFk;. 

(Nkyjpf thrpg;G Neukhf 10 epkplq;fs; 

toq;fg;gLk;) 

❖ fzpg;ghid gad;gLj;jf;$lhJ.  

❑ gFjp A - mikg;Gf;fl;Liu 

❖ vy;yh tpdhf;fSf;Fk; tpilfis ,t; 

tpdhj;jhspNyNa vOJf.  

❖ xt;nthU tpdhTf;Fk; tplg;gl;Ls;s ,lj;jpy; 

ckJ tpilfis vOJf. 

❖ nfhLf;fg;gl;Ls;s ,lk; ckJ tpilfSf;Fg; 

NghJkhdJ vd;gijAk; tpupthd tpilfs; 

mtrpakpy;iy vd;gijAk; ftdpf;f. 

❑ gFjp B - fl;Liu 

❖ ehd;F tpdhf;fSf;F khj;jpuk; tpil vOJf. 

ckf;F toq;fg;gLk; jhs;fis ,jw;F 

gad;gLj;Jf. 

❖ ,t;tpdhj;jhSf;nfd toq;fg;gl;l 

NeuKbtpy; gFjp A NkNy ,Uf;Fk;gbahf 

A, B Mfpa ,uz;L gFjpiaAk; fl;ba 

gpd;du; guPl;ir Nkw;ghu;itsuplk; ifaspf;f. 

❖ tpdhj;jhspd; gFjp B ia khj;jpuk; guPl;ir 

kz;lgj;jpypUe;J ntspNa vLj;Jr; 

nry;ymDkjpf;fg;gLk;. 

guPl;rfupd; cgNahfj;jpw;F khj;jpuk; 
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gFjp A–mikg;Gf; fl;Liu 
vy;yh ehd;F tpdhf;fSf;Fk; tpilfis ,j;jhspNyNa vOJf. 

(g = 10 N kg_1) 

 

 

 

 

01. cUtpw; fhl;lg;gl;bUg;gJ nghs;splj;ij jd;dfj;jpy; nfhz;Ls;s xU fdtbtg; 

nghUshFk;. mg;nghs;splkhdJ rpy kpy;yp kPw;wh; Jisapdhy; ntspf;F 

jpwe;Js;sJ(opening). Ma;T $lj;jpy; ,g;nghUshf;fg;gl;l jputpaj;jpd; mlh;j;jpiaf; 

fhz;gjw;F cj;Njrpf;fg; gl;Ls;sJ.  

 

 

 

 

 

 

(a)  

i. a,b,c  Mfpatw;wpd; ePsq;fis mstpLtjw;F Ma;T $lj;jpy; ePu; vt; 

cgfuzq;fis cgNahfpg;gPu;? 

1. cmacm 1520 
……………………………………………………………………..

 

2. cmbcm 510 
 ……………………………………….……………………………..

 

3. cmccm 16 
  …………………………………..………………………..…………

 

 

ii. b mstPl;bd;NghJ ngwg;gl;l thrpg;G 4.355cm Mapd;>  

1. mstPl;bw;F gad;gLj;jg;gl;l cgfuzj;jpd; mjpfgl;r ,opntz;zpf;if? 

  ……………………………………………………………………………………… 

2. Fwpj;j thrpg;gpw;Fupa Ntzpaustpilapd; G+r;rpaf;Fwp(0) fPNo fhl;lg;gl;l 

gpujhd mstpilapy; Nkw;nghUe;Jk; epiyia tiuf? 

 

 

3. Fwpj;j thrpg;gpd; NghJ gpujhd mstpilAld; nghUe;jpapUf;Fk; Ntzpau; 

gpuptpd; ngWkhdk; ahJ?  

………………………………………………………………………………………… 
 

(b) jpzpT mstPl;bw;fhf Kr;rl;lj;juhR gad;gLj;jg;gLfpd;wJ. nghUspd; jpzpT m1 

vdTk; nghs;splk;  ρ mlhj;;jpAila ,urj;jpdhy; KOikahf epug;gg;gl;lgpd;  

jpzpT m2 vdTk; mwpag;gl;lJ.  

i. Kr;rl;lj;juhrpd; ,opntz;zpf;if ahJ? 

…………………………………………………………………………………………… 

ii. nghs;splk; ,urj;jpdhy; epug;gg;gLk; Kiw ahJ?                              

…………………………………………………………………………………………… 

rpwpa Jis  

c 

a 

b 

 

4cm 5cm 
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iii. nghUshf;fg;gl;l jputpaj;jpd; jd;ikia fUj;jpy; nfhz;Nl nghs;splk; 

epug;gg;gLtjw;F ePh; gad;gLj;jhJ ,urk; gad;gLj;jg;gl;lJ. nghUspdJk;> 

epug;gg;gl;l jputj;jpdJk; jpzpTfspd; xg;gPL jtpu;e;j NtW xU fhuzk; jUf? 

…………………………………………………………………………………………… 

(c)  

i. nghs;splj;jpd; fdtsit  m1,  m2,  ρ vd;gd rhh;ghf jUf?  

……………………………………………………………………………………………

…………………………………………………………………………………………… 

ii. ,urk; gad;gLj;jhJ ePu; gad;gLj;jg;gl;bUg;gpd; mwpag;gLk; nghs;splf; fdtsT  

cz;ikf; fdtstpYk; $bajh Fiwe;jjh? 

…………………………………………………………………………………………… 

iii. nghUshf;fg;gl;l jputpaj;jpd;  mlh;j;jpf;Fupa Nfhitia a, b, c,  m1,  m2,  ρ 

vd;gd rhh;ghf jUf? 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………… 

02. epa+w;wdpd; Fspuy; tpjpapid cgNahfpj;J jputnkhd;wpd; 

jd;ntg;gf; nfhs;sstpid Jzptjw;F 

gad;gLj;jg;glj;jf;f xU gupNrhjid xOq;fikg;G 

cUtpy; fhl;lg;gl;Ls;sJ. mJ nrk;gpdhyhd xU 

%biaAk; xU fyf;fpiaAk; nfhz;l gsgsg;ghd 

Nkw;gug;Gila fNyhhpkhdp, ntg;gkhdp, xKq;fikg;igj; 

njhq;ftpLtjw;fhd xU jhq;fp Mfpatw;iwf; 

nfhz;Ls;sJ.  ,jw;fhf R+lhdePh;, ghpNrhjidjputk;  

fNyhhpkhdpapDs; jdpj;jdpNa vLf;fg;gl;L ePupw;Fk; 

jputj;jpw;Fk; NtWNtwhff; Fspuy; tisapfisg; 

ngwj;jpl;lkplg;gl;Ls;sJ.  

(a) Nkw;$wpa xOq;fikg;GfSf;F Nkyjpfkhf mstPLfs; vLf;fg;gLifapy;, 

kpd;tprpwpapidg; gad;gLj;jp rPuhdfhw;Nwhl;lj;ij fNyhhpkhdpapd; Nkw;gug;gpy; gl 

mDkjpg;gNj epa+w;wdpd; Fspuy; tpjpapid gpuNahfpg;gjw;F nghUj;jkhdJ vd 

Mrphpah; $wpdhh; ,jw;fhdfhuzk; ahJ? 

……………………………………………………………………………..………………… 

……………………………………………………………………………..………………… 

(b) ,g;ghpNrhjidia epiwNtw;Wtjw;F Njitahd Nkyjpf mstpLk; fUtpfs; 

ahit? 

……………………………………………………………………………..……………… 
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(c) ePupy; my;yJ jputj;jpy; mkpo;j;jg;gl;Ls;s ntg;gkhdp, fNyhupkhdpapd; Nkw;gug;gpd; 

ntg;gepiyia thrpg;gij cWjpg;gLj;Jtjw;F gpd;gw;wNtz;ba gupNrhjidg; 

gbKiwahJ?  

……………………………………………………………………………..………………… 

(d) Fspuy; tisapfis tiutjw;F vLf;fNtz;ba thrpg;Gfs; ahit? 

……………………………………………………………………………..………………… 

……………………………………………………………………………..………………… 

(e) ePh;, jputj;jpd; ntg;gepiyfs; θ1 ,Ue;J θ2 ,w;F tPo;r;rpailtjw;F vLf;Fk; Neuq;fs; 

KiwNa tw,  tl  vd ,U Fspuy; tisapfspy; ,Ue;Jk; ngwg;gl;lJ. 

xOq;fikg;gpYs;s njhpe;j ngWkjpfSf;F gpd;tUk; FwpaPLfs; 

Fwpj;njhJf;fg;gl;Ls;sd.  

C- fyf;fpAld; fNyhhpkhdpapd; ntg;gf; nfhs;ssT 

Sw- ePhpd; jd;ntg;gf; nfhs;ssT 

i. jputj;jpd; ntg;gepiy θ1 ,Ue;J θ2 ,w;F tPo;r;rpahFk; NeuMapilapy; 

,ilntg;g ,og;G tPjj;jpidf; fzpg;gjw;F, ePh; vLf;Fk; Nkyjpf mstPL ahJ? 

……………………………………………………………………………..… (X) vd;f 
 

ii. NkNy Fwpg;gpl;l fzpaq;fspd; mbg;gilapNy 

1. jputj;jpd; ntg;gepiy θ1 ,Ue;J θ2 ,w;F tPo;r;rpahFk; Neu Mapilapy; 

,ilntg;g ,og;G tPjj;jpw;fhd Nfhitia vOJf? 

……………………………………………………………………………..………… 

……………………………………………………………………………..………… 

2. mstplg;gl;l jputj;jpd; jpzpT m vdpd; jputj;jpd; jd;ntg;gf; nfhs;ssT 

(S) ,w;Fhpa Nfhitia vOJf? 

……………………………………………………………………………..………… 

……………………………………………………………………………..………… 

(f) ePhpw;fhd Fspuy; tisapfis gpd;tUk; epge;jidfSf;F xNu mr;Rf;fspy; 

gUkl;lhf xg;gpl;L tiuf? 

01. kpd; tprpwpapid nrg;gk; nra;tjd; %yk; Fiwe;j tPjj;jpy; rPuhd 

fhw;Nwhl;lj;ij fNyhhpkhdpapd; Nkw;gug;gpy; gl mDkjpj;J  (,jw;Fhpa 

tisapia  P vd;f) 

02. $ba tPjj;jpy; rPuhd fhw;Nwhl;lj;ij fNyhhpkhdpapd; Nkw;gug;gpy; gl 

mDkjpj;J  ( ,jw;Fhpa tisapia Q vd;f ) 
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m 

(g) tiue;j Fspuy; tisapy; ,Ue;J ngwg;gLk; NtW juTfisf; nfhz;L epa+w;wdpd; 

Fspuy; tpjpapid tha;g;Gg; ghh;g;gjw;F tiuAk; tiugpid gUk;gbahf tiuf. 

mr;Rf;fis chpa myFfSld; jFe;jthW ngahpLf? 

 

 

 

 

 

 

 

03.  

 

 

 

 

khztndhUtd; Rukhdpiag; gaz;gLj;jp ,irf;fit xd;wpd; kPbwd; (f) If; 

fhz;gjw;F gupNrhjidnahd;iwr; nra;aj; jpl;lkpLfpd;whd;. ,jw;fhf mjpUk; 

,t;tpirf;ftUld; mbg;giltifapy; ghpTWk; Rukhdpf;fk;gpapd; ePsk; ngwg;gLfpwJ.  

(a) gupit ngw;Wf; nfhs;tjw;F mtd; xypj;j ,irf;fitia vq;Nf vt;thW itj;jy; 

Ntz;Lk;? 

………………………..……………………………………………………..……………… 

(b) ,t;tpirf;fitAld; Rukhdpf;fk;gp mbg;gil tifapy; ghpTWtij vt;thW 

cWjpg;gLj;JtPh?; 

………………………..……………………………………………………..……………… 

………………………..……………………………………………………..……………… 

………………………..……………………………………………………..……………… 

(c) tiughf;f Kiwapy; ,irf;fthpd; kPbwid Jzptjw;fhf ntt;NtW Rikfspdhy; 

Rukhdpf;fk;gp <h;f;fg;gl;L mjw;nfhj;j ghpTePsk; msf;fNtz;bAs;sJ.  ,jw;fhf 

,t; ,irf;fth;, fk;gpAld; ghpTngwg;glf; $bajhf ,Uf;ff;$ba cah; Rik 

mwpag;gLk;.  ,r;RikahdJ fk;gpia <h;f;f gad;gLj;jg;gLk;. cah;Rik 1 ahff; 

nfhz;L Njitf;fika Ie;J my;yJ MW Rikfs; mz;zsthf 

rkjpzpTtpj;jpahrj;jpy; njhpT nra;ag;gLk;.  

i. Nkw;$wpaJ Nghy;, <h;f;fNtz;ba Rikfs;  jpl;lkplg;gLtjd; Nehf;fk; ahJ? 

………………………..……………………………………………………..…………… 

………………………..……………………………………………………..…………… 

ii. Rik Mg ,w;F xj;j mbg;gil gupTePsq;fs; l  I mse;jhd;. M, l, f 

Rukhdpf;fk;gpapd; myFePsj;Jf;fhd jpzpT m Mfpatw;iw njhlu;GgLj;Jk; 

Nfhitia vOJf? 

………………………..……………………………………………………..……………… 

………………………..……………………………………………………..……………… 
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iii. ngwg;gLk; gupTePsk; l ,d; tO Δl MdJ ,U $Wfis cilaJ. mit l I 

msf;fg; gad;gLj;Jk; cgfuzj;jpd; thrpg;GtO (Δl1), gupTepiyiag; ngWtjd; 

cWjpapd;ikapd; tpisthf cs;stO (Δl2) vd;gdthFk;.  

1. fUjg;gLk; tO(Δl1) MdJ, <h;j;jYf;F vr;Rik gLj;jg;gLifapy; 

cah;tilAk;?  

………………………..……………………………………………………..……… 

2. fUjg;gLk; tO(Δl2) I vq;qdk; gupNrhjid Kiwahff; Fiwg;gPh?;  

………………………..……………………………………………………..……… 

………………………..……………………………………………………..……… 

iv. NkNy(C)(ii) ,y; ngw;w Nfhitia mxy =  vd;Dk; tbtj;jpy; kPsnthOq;F 

gLj;Jf.  ,q;F y  MdJ rhHkhwpahFk;. x  I ,dq;fhz;f?  

………………………..……………………………………………………..…………… 

………………………..……………………………………………………..…………… 

v. tiuag;gl;l tiugpd; gbj;jpwd; 12

36

1 −kgm
 
vdf; fzpf;fg;gbd; ,irf;fthpd; 

mjph;ntz;zpidf; fhz;f? ( fk;gpapd; myF ePsj;jpzpT 1x10-3kgm-1 ) 

………………………..……………………………………………………..…………… 

………………………..……………………………………………………..…………… 

 

vi. fk;gp Mf;fg;gl;l gjhj;jpd; mlh;j;jp njhpapd; myFePsj; jpzptpidf; fhz;gjw;F 

msf;fg;glNtz;ba mstPL ahJ? 

………………………..……………………………………………………..…………… 

 

  

 

04. rpwpa epf;FNuhk; fk;gp XY ,d;  jilia tiughf;fKiwapy; fz;L jilj;jpwidf; 

fhz;gjw;F gupNrhjid xd;wpid jpl;lkpLtjw;F khztd; xUtd; 

gzpf;fg;gl;bUf;fpwhd;. ,f; fk;gpapd; jil 50Ω tupirapy; ,Ug;gjhff; 

fhzg;gl;Ls;sJ.  

 

 

 

 

 

 

fhl;baRw;wpy; njhLrhtp S  I rPuhd jil R topNa efh;j;Jtjd; %yk; Kbtplq;fs;   

P, Q  ,w;fpilNa mOj;j NtWghl;il khw;wyhk;. 

P 

Q 

E=6V 
R 

S 

r=0 

R0 

V 

X 
A 

Y 

K 
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(a) Nkw;Fwpj;j Rw;wpy; ,Uf;Fk; mk;gpaHkhdpapdJk; Nthy;w;WkhdpapdJk; NeH 

Kbtplq;fis “+” Fwpiag; gad;gLj;jpf; Fwpf;f?  

(b) epf;fpNuhk; fk;gpapDhL 100μA ,Yk; Fiwe;j kpd;Ndhl;lNk mDkjpf;f 

Ntz;bAs;sJ.  

i. fk;gpapDhL Fiwe;j kpd;Ndhl;lk; mDkjpf;fg;gLtjw;fhd fhuzk; ahJ? 

………………………..……………………………………………………..…………… 

………………………..……………...………………………………………..………… 

ii. Ma;T $lj;jpy;  10kΩ, 80kΩ, 1MΩ vd;Dk; ngWkhdq;fisf; nfhz;l 

jilapfspd; $l;lk; ,Ug;gpd;  R0 ,w;fhf khztd; Njh;e;njLf;f Ntz;ba; 

jilahJ?  

………………………..……………………………………………………..…………… 

………………………..……………………………………………………..…………… 

iii. tpdh(b)ii. ,y; njhpTnra;j jil gad;gLj;jg;gl;bUg;gpd; ckJ ghpNrhjidr; 

nray; Kiwapy; ikf;fpNuh mk;gpah;khdp(A) fhl;lj;jf;f cah;thrpg;G 

mz;zsthfahJ? 

………………………..……………………………………………………..…………… 

………………………..………………………………………………………..………… 

iv. 5kΩ mfj;jilAila gpd;tUk; KO mstpilj; jpUk;gy;fisf; nfhz;l 

Nthy;w;Wkhdpfs;(V)  ck;kplk; toq;fg;gl;Ls;sd.  

100μV, 5mV, 10mV 

,jw;fhf kpfTk; nghUj;jkhd Nthy;w;Wkhdpapd; KO mstpilj;jpUk;gy; 

ahnjdf; Fwpg;gpLf. cupa fzpg;Gfisf; fhl;Lf?  

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………… 

v. mk;gpah;khdp fhl;Lk; thrpg;G fk;gpapDlhdJ vd mDkhdpf;f KbAkh? fhuzk; 

jUf. 

……………………………………………………………………………………………

…………………………………………………………………………………………… 

 

vi. tiughf;f Kiwapy; jilia fhz;gjw;F ePu; Nkw;nfhs;Sk; gupNrhjid 

nray;Kiw ahJ? 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 
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vii. ,g;gupNrhjidapy; ngwg;gl;l thrpg;Gf;fspy; ,Ue;J ngwg;gLk; tisapia 

fPOs;s mr;Rf;fspy; tiuf? 

 

 

 

 

 

 
 

viii. gad;gLj;jg;gl;l mk;gpah;, Nthy;w;Wkhdpfs; ,yl;rpakhdit vdpd;  ePh; 

vjph;ghf;Fk; tisapia NkYs;s tisapAld; xg;gpl;L tiue;J mjid X vd;f 

ix. ,g;gupNrhjidapNy khztd; xUtd; gpd;tUk; NgWfisg; ngw;whd;.  

ngwg;gl;l tisapapd; gbj;jpwd;  = 200VA-1 

fk;gpapd; ePsk;   = 2m 

fk;gpapd; tpl;lk;    = 1x10-4m 

fk;gpnra;ag;gl;Ls;sjputpaj;jpd; jilj;jpwidf; fzpf;f.( 3= vd;f) 

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*****

V 
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0 
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ehd;F tpdhf;fSf;F khj;jpuk; tpil vOJf 

05.  

(a) flypy; kpjf;Fk; Xa;tpYs;s ruf;Ff; fg;gy; xd;iwf; fUJf. 

i. ntw;Wf; fg;gypd; jpzpT 15750 nkl;upf; njhd; MFk;. ,f;fg;gy; flypy; kpjf;Fk; NghJ ,J 

mkpo;e;J kpjf;Fk; fdtsitf; fhz;f (fly;ePupd; mlu;j;jp 1050 kgm
-3) 

( 1 nkl;upf; njhd; = 1000kg ) 

ii. xU fg;gy; jdJ ghJfhg;ghd gpuahzj;jpw;Fj; jdJ fdtstpd; 50% khj;jpuNk ePupDs; 

mkpo;e;J kpjf;f KbAk;. ,f;fg;gypd; fdtsT 90000m
3 MFk;. vdNt ,f;fg;gy; jdJ 

ghJfhg;G epge;jidfisg; Ngzf; $bathW ,jpy; RikNaw;wf;$ba mjpfgl;rj; jpzpT 

ahJ? 

iii. flypy; Xa;tpy; ,Uf;Fk; fg;gy; xd;wpd; rkepiyiaf; fUjp> mjpy; 

jhf;Fk; tpirfis mUfpYs;s tupg;glj;jpid ckJ 

tpilj;jhspy; gpujpnra;J Fwpf;f. (kPAe;jy;, jpzpT ikaq;fis 

njspthff; Fwpf;f.)   
 

(b) rkdhd FWf;F ntl;Lg;gug;igf; nfhz;l ,U ghj;jpuq;fs; 

mtw;wpd; mbapy; thy;tpidf; nfhz;l nky;ypa 

Fohapdhy; ,izf;fg;gl;Ls;sd. ghj;jpuk; A apy; m 

jpzpTila kuf;Fw;wp rkepiyapYs;sJ.  

i. thy;T jpwf;fg;gl;L rkepiy mila tplg;gLfpwJ. 

,Wjpapy;; kuf;Fw;wp cau;e;j cauk; ahJ? 

ii. ,jd; NghJ kuf;Fw;wp kPJ nra;ag;gl;l Ntiy ahJ? 
 

(c) fly; topg; gpuahzk; tu;j;jf uPjpapyhd Nghf;Ftuj;jpy; Kf;fpak; ngWfpd;wJ. gRgpf; 

rKj;jpuj;jpypUe;J mj;jpyhe;jpf; rKj;jpuj;jpw;Fr; ruf;Ff; fg;gy; xd;W nry;Yk; NghJ mJ njd; 

mnkupf;fhitr; Rw;wpNa nry;yNtz;bapUe;jJ. ,jd; %yk; gpuahzr; nryT kpf mjpfupj;Jf; 

fhzg;gl;lJ. ,ij jPu;f;Fk; Kfkhf cUthf;fg;gl;lNj gdhkh fhy;tha; (Panama canal) MFk;. 

,J mnkupf;ff; fz;lj;jpd; kj;jpa gFjpapy; tpNrl njhopy;El;gq;fisf; nfhz;L Mf;fg;gl;l 

Xu; fhy;tha; MFk;. ,f;fhy;thapd; %yk; ruf;Ff; fg;gy;fs; gRgpf; rKj;jpuj;jpypUe;J fl;̂ d; 

mwpTWj;jy;fs;: 

 ehd;F tpdhf;fSf;F khj;jpuk; tpil vOJf. 

 GtpaPu;g;G fhuzkhf Mu;KLfy; g =  10 m s
-2 

 

T 

3h 

h 

B  A 
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fly; kl;lk; 

thy;T 

G1 

G2 

G3 

G4 

fl;̂ d; Vup 
h 

2h 

3h 

4h 

h/4 

R1 
R2 

R3 

epyk; 

R S Q P 

Vupf;F cau;j;jg;gLk;. cau;j;jg;gl;l fg;gy;fs; ,Nj Nghd;w gpwpnjhU fhy;thapdhy; 

mj;jpyhe;jpf; rKj;jpuj;jpw;F ,wf;fg;gLfpwJ. fly;kl;lj;jpypUe;J fl;̂ d; Vupf;fhd jputkl;lj;jpd; 

cauk; 26 kPw;wu; MFk;. ,f;fhy;tha; Vupf;F cau;j;Jtjw;Fk; VupapypUe;J ,wf;Ftjw;Fk; NkNy 

(b) apy; Fwpg;gplg;gl;l Kiwia mbg;gilahff; nfhz;l Lock System vDk; njhopy;El;gj;ij 

gad;gLj;Jfpd;wJ. 

,jid tpsf;Fk; vspa tupg;glk; fPNo cUtpy; fhl;lg;gl;Ls;sJ. 

 

 

 

 

 

 

 

 

R1,  R2,  R3 vd;gd KiwNa G1, G2, G3 Mfpatw;iwf; fjTfshff; nfhz;l rk FWf;F 

ntl;Lg;gug;Gila ghupa ePu; miwfshFk;. G4 vd;gJ fl;^d; Vupf;Fs; EioAk; thapyhFk;. 

fg;giy cau;j;Jtjw;Fg; gpd;tUk; eilKiwfs; gpd;gw;wg;gLk;. thy;T P jpwf;fg;gl;L miw R1 

,Ys;s ePu; kl;lk; fly; kl;lj;jpw;F rkdhFk; NghJ fjT G1 jpwf;fg;gLk;. fg;gyhdJ miw R1 

,Ds; nrd;w gpd;du; G1 %lg;gLk; mjd; gpd;du; thy;T P Ak; %lg;gLk;. njhlu;e;J tUk; 

miwfSf;Fk; NkYs;s eil Kiw gpd;gw;wg;gl;Lf; fg;gy; fl;̂ d; Vupia milAk; tiu 

cau;j;jg;gLk;. 

(Nkw;gb nrad;Kiwfspd; NghJ fg;gypd; Ntfk; ,opthf;fg;gl;L kpfTk; nkJthfNt 

efu;j;jg;gLfpd;wJ ) 

Fwpg;G: ,q;F fly; kw;Wk; Vupapd; jputkl;lq;fs; khwhJ vdf; nfhs;f. 

i. fg;gyhdJ flypypUe;J miw R1 ,w;F nrd;w gpd; thy;T Q ,w;F ePupdhy; toq;fg;gLk;; 

Njwpa tpir ahJ? (thy;tpd; FWf;Fntl;Lg;gug;G 80cm
2 MFk;) 

ii. cUtpy; fhl;lg;gl;l xOq;fikg;gpy; cs;s fhy;thapy; xU fg;gy; Kw;whf ,f;fhy;thiaf; 

fle;jJk; xt;nthU miwfspYk; cs;sePu; kl;lj;jpd; cauq;fisf; fhz;f. 

iii. NkNy gFjp (a) apy; $wg;gl;l fg;gyhdJ fly; kl;lj;jpypUe;J fl;̂ d; Vupia milAk; NghJ 

fg;gypd; mOj;jrf;jp mjpfupg;G ahJ? (fg;gyhdJ tpdh(a)(iii) y; Fwpf;fg;gl;l cau;e;jgl;r 

Rikia Vw;wpAs;sJ vdf; nfhz;L fzpg;Gf;fis Nkw;nfhs;f). 

iv. fg;gyhdJ fly; kl;lj;jpypUe;J Vupf;F cau;j;jg;gl;l nrad;Kiwf;F rf;jpia vq;fpUe;J 

ngw;Wf;nfhz;lJ? 

v. cUtpy; fhl;lg;gl;l xOq;fikg;gpy; cs;s fhy;thapy; xU fg;gy; Kw;whf ,f;fhy;thiaf; 

fle;jJk; fliy nrd;wile;j ePupd; fdtsT ahJ? 

vi. ,f;fhy;thia xt;nthd;W xt;nthd;whf ehd;F fg;gy;fs; njhlu;r;rpahff; fle;j epiyapy; 

jw;NghJ xt;nthU miwapYk; cs;s jputkl;lq;fis Kd;ida jputkl;lq;fSld; 

xg;gpLifapy; vt;thwpUf;Fk;? ( $LjyhdJ /FiwthdJ / khwhJ ) 
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06. ,aw;if epfo;Tfspy; myq;fhukhd epfo;T xd;W thdtpy;ypd; Njhw;wkhFk;. ,J kiofhyq;fspy; 

R+hpaDf;F vjph;g;; gf;fj;jpy; thdpy; Njhd;WtjhFk;. ,J Kjd;;ik thdtpy;, Jiz thdtpy; vd 

,U tifg;gLfpd;wd. #upa xsp vy;yhf; fl;Gy epwq;fisAk; nfhz;bUg;gjdhy;> mJ KwpTWk; 

NghJ mjd; epwq;fs; gpuptjhy; ,J rhj;jpakhfpwJ.  

 

 

 

  

 

 

 

 

cUf;fspy; fhl;lg;gl;bUg;gJ Nfhs kioj;Jspapy; #upa xspapd;(S.R)  rptg;G(R.R),  Cjh(V.R) 

Mfpa ,U epwf;fjph;fSk; Kwptile;Jk; gFjpj;njwpg;gile;Jk; nry;Yk; mtw;wpd; njhlUk; 

ghijfshFk;. Kjd;ik(P) thdtpy;ypd; Njhw;wg;ghl;bw;FupaJ cU(1) ck;> Jiz(S) thdtpy;ypd; 

Njhw;wg;ghl;bw;FupaJ cU(2) ck; MFk;. MfNt kioj;Jspfspy; xspf;fjph; ,U KwpTf;Fk; xU 

gFjpj;njwpg;gpw;Fk; cl;gl;L Kjd;ik thdtpy;iyAk;> ,U KwpTf;Fk; ,U gFjpj;njwpg;gpw;Fk; 

cl;gl;L Jiz thdtpy;iyAk; Njhw;Wtpf;fpd;wJ vdyhk;. 

(a) kioj; Jspfspy; gLk;; fjph;fspy; fhl;lg;gl;l ahjhapDk; xU epwj;jpw;F gLNfhzk; i 

KwpNfhzk; r  vdf;nfhz;L 

i. KwpT fhuzkhff; fjpupd; tpyfw; Nfhzj;jpw;fhd xUNfhitia i, r Mfpatw;wpd; rhHgpy; 

vOJf. 

ii. njwpg;Gf; fhuzkhff; fjpupd; tpyfw; Nfhzj;jpw;fhd XH; Nfhitia r ,d; rhH;gpy; vOJf. 

iii. ,jpypUe;J cU(1) ,Yk; cU(2) ,Yk; gLfjpH;fs; njhlH;ghf ntspg;gL fjph;fspd; nkhj;j 

tpyfw; Nfhzq;fs; KiwNa DP,  Ds  ,w;fhd Nfhitfis i,  r Mfpatw;wpd; rhHgpy; vOJf.  

iv. ,jpypUe;J cU(1) ,Yk; cU(2) ,Yk; gLfjpH;fs; fpilahdit vdf; nfhs;sg;gbd; 

ahjhapDk; xU epwj;jpw;fhd ntspg;gLfjph;fs; fpilAld; mikf;Fk; Nfhzq;fs; KiwNa 

θP, θS MFk;. cU(1), cU(2) ,y; ahjhapDk; xU epwj;jpw;fhd ghijfis tpilj;jhspy; 

gpujp nra;J mf;fjph;g;;glj;jpy; Nfhzq;fs; DP, Ds, θP, θS vd;gtw;iwf; Fwpj;Jf;fhl;Lf. θP, θS 

,w;fhd Nfhitfis i,  r Mfpatw;wpd; rhH;gpy; vOJf. 

(b) DP, Ds Mdit i cld; khWfpd;wnjd NkNy (a)iii. ,y; ngw;w Nfhitfs; fhl;Lfpd;wd. #upa 

xspf;fjpupd; gLNfhzq;fs; KiwNa 59
0 

30
l
, 58

0 
48

l Mf ,Uf;Fk; NghJ KiwNa rptg;G, 

Cjhf;fjph;fs;; ,opTtpyfw; Nfhzj;Jld; kioj;JspapypUe;J ntspg;gLfpd;wdntdf; 

fz;lwpag;gl;Ls;sJ. ve;jnthU epwKk; me;epwj;jpw;Fupa ,opTtpyfw; Nfhzj;Jld; 

kioj;JspapypUe;J ntspg;gLk; NghJ mf;Nfhzj;jpy; fjpH;fs; xUq;fpizfpd;wikapdhy; 

(nfhj;jhfpd;wikapdhy;) mt;nthsp tpNrlkhfg; gpufhrkhfTs;sJ. ,opTtpyfw; 

Nfhzq;fSld; tpyfYWk; ,g;gpufhrkhd epwg; gl;ilfs; jiuapy; cs;s xU Nehf;Feupd; 

fz;fspDs;Ns GFfpd;wikahy; mtH thdtpy;iyg; ghH;f;fpd;whH;. 

rptg;Gf; fjpUf;Fhpa ePhpd; KwpTr;Rl;b(nwr) – 1. 331 

Cjhf;fjpUf;Fhpa ePhpd; KwpTr;Rl;b(nwv) – 1. 343 

cU(1) 

S.R 

V.R 

R.R 

cU(2) 

S.R 

R.R 

V.R 
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i. R+upa xspf;fjpu;  59
0 

30
l gLNfhzj;jpy; gLifapy; rptg;Gepwf; fw;iwapd; KwpNfhzk; 40

0 
21

l 

vdf; fhl;Lf. 

ii. R+upaxspf;fjpu;  58
0 

48
l gLNfhzj;jpy; gLifapy; Cjhepwf; fw;iwapd; KwpNfhzk; 39

0 
33

l 

vdf; fhl;Lf. 

(c)  

 

 

 

 

 

 

 

 

  

 

 

Kjd;ik thdtpy;ypd; gpufhrkhd rptg;G, Cjhepwg; gl;ilfspw;fhd fjph;fs; jiuapy; cs;s 

xU Nehf;Feupd; fz;fspDs; GFfpd;wikia NkYs;sglk; fhl;LfpwJ.  ,t;thdtpy; Njhd;Wk; 

tPr;rhdJ ,g;glj;jpy; θOP  vd milahskplg;gl;Ls;sJ. ,f;NfhzkhdJ Nfhz mfyk; 

(Angular Width) vd miof;fg;gLk;. ,f; Nfhz mfyk; θOP If; fhz;f. 

(d)  

i. mtjhdpf;Fk; Kjd;ik,  Jiz thdtpy;fspy; gpufhrkhf Njhd;WtJ vJ? fhuzk; jUf. 

ii. fz;iz te;jilAk; fjpiu fUj;jpy; nfhz;L, mtjhdpf;fg;gLk; P thdtpy;ypd; 

epwg;gl;ilapy; NkNyhuj;jpy; fhzg;gLk; epwk; ahJ? 

iii. R+upad; NkNy nry;y thdtpy; fPo; thdj;ij Nehf;fp efUkh? Nky;thdj;ij Nehf;fp 

efUkh? my;yJ epiyahf ,Uf;Fkh? 

07.  

(a)  

i. r MiuAila jputj;Jspapy;  kpif mKf;fj;jpw;fhd Nfhitia jUf? 

ii. cs; Miu r I cila xU kapHj;Jisf; Foha; ePupy; tspkz;ly mKf;fj;jpd; fPo; 

epiyf;Fj;jhf mkpo;j;jg;gl;Ls;sJ. Fohapy; kapHj;Jis vOg;gk; h ,d; ngWkhdk; 

gr

T
h



cos2


  

,dhy; jug;gLfpd;wnjdf; fhl;Lf? ,q;F T MdJ ePupd; gug;gpOitAk; ρ MdJ 

ePupd; mlHj;jpAk; MFk;. ePUf;Fk; Fohapd; jputpaj;jpw;FkpilNa cs;s njhLiff; Nfhzk; 

vdf; nfhs;f.  

iii. Foha; rPuw;w MiuAilajhf ,Uf;ifapy; gpiwAUTs;s gFjpapy; Fohapd; Miu r vdpd; 

Fohapy; Vwpa ePh;epuypd;; cauk; gw;wp ahJ $WtPu;? fhuzk; jUf. 

iv. ,f;Foha; fpilAld; Fwpj;j ruptpy; rhpf;fg;gbd; Fohapy; Vwpa ePh; epuypd;; epiyf;Fj;J 

cauj;jpidf; fhz;f. 

(fzpg;gPLfSf;F ePupd; gug;gpOit = 7.5 x10
-2

Nm
-1

, ePupd; mlHj;jp= 10
3
kgm

-3  vd;f 
) 

 

 

 

S.R 

V.R 

R.R 

 

S.R 

V.R 

R.R 

θOP 
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jiu ePu; kl;lk; 

kapu;j;JiseP
u; 

h 

T T 

(b) kz;zpd; mbapy; Fwpj;j kl;lj;Jf;F fPNo jiuf;fPo; 

ePu; fhzg;gLk;. ,J jiu ePu;kl;lk; vdg;gLk;. 

kz;tiffs; xt;nthd;Wk; kz; Jzpf;iffshy; 

Mdit. ,t; kz;Jzpf;iffSf;F ,ilNa 

,ilntspfs; fhzg;gLk;. ,t; ,ilntspfs; 

,ize;J kapu;j;Jisf; Foha;fs; Nghd;w 

fl;likg;Gf;fis kz;zpy; cUthf;Fk;. mt;thwhd 

kz; tif xd;wpy; cUthFk; kapu;j;Jisf; Fohiaf; 

cU fhl;LfpwJ. ntt;NtW kz; tiffspd; 

kapu;j;Jisfspd; tpl;lj;jpd; gUkdhdJ mtw;wpd; 

kz; Jzpf;if xd;wpd; gUkdpy; jq;fpAs;sJ. ,t; 

kaph;Jisapd; tpl;lk; 𝑑 = 𝑒𝐷0 vDk; Nfhitahy; jug;glyhk;. ,q;F 𝑒 Xu; khwpypahtJld; 𝐷0 

MdJ kz; Jzpf;ifnahd;wpd; ruhrupg;gUkd;(tpl;lk;) MFk;. kz;zpy; kapu;j;Jisf; Foha;fspy; 

cs;s ePu; kapu;j;Jis ePu; vdg;gLk;.  

i. glj;jpy; fhl;ba kz;tifapd; Jzpf;ifnahd;wpd; ruhrupg;gUkd; (tpl;lk;) 2mm MfTk; 

,k;kz;Zf;Fhpa khwpyp e ,d; gUkd; 0.2 ck; MFk;. fhl;ba kapu;j;Jis ePu; epuypd; cauk; 

h ,idf; fhz;f? cos α =0.8 (, kz;Jzpf;iff;Fk; ePUf;Fkhd njhLiff;Nfhzk; 𝛼 MFk;) 

ii. vy;yh kz;tiffSf;Fk; ePUf;Fkhd njhLiff; Nfhzk; mz;zsthfr; rkkhFk;. kzy; 

kz;zpd; Jzpf;ifnahd;wpd; gUkd; 4 mm> fspkz;zpd; Jzpf;ifnahd;wpd; gUkd; 0.8 mm. 

gapu;r;nra;if eltbf;iffSf;fhf cfe;jkz; vJ vd;gij fhuzq;fSld; tpsf;Ff? 
 

(c) kz;zpypUe;J, fho;f; Foha;fs;(Xylem) vdg;gLk; kapHj;Jisf; Foha;fspD}lhf ePH jhtuq;fspy; 

VWfpd;wJ. Fwpj;j kuj;jpy; mt;thwhd Fohapd; Miu 100μm MFk;. (ePhpw;Fk; Foha;f;Fkhd 

njhLiff; Nfhzk; G+r;rpak;) 

i. ,f;Fohapd; ,U KidfSk; tspkz;ly mKf;fj;jpw;Fj; jpwe;jpUf;fpd;wnjdf; nfhz;L 

,f;Fohapy; kaph;Jis vOifapidf; fhz;f. 

ii. ePUf;Ff; fiua %yf;$Wfisr; NrHj;jy; ePuKf;fj;ijj; jho;j;Jk; tpisitf; nfhz;Ls;sJ. 

,iyapd; ,ioaq;fspypUe;J ePH MtpahFk; NghJ mJ ,iyfspy; cs;s ePupd; fiuar; 

nrwpit caHj;Jfpd;wJ. ,jd; tpisthf NtHfspy; cs;s ePuKf;fj;Jld; xg;gpLk; NghJ 

,iyfspd; ePuKf;fk; njhlHgstpy; jho;e;jjhf ,Uf;Fk;. ,e; ePuKf;fg;gbj;jpwd; ePiu 

NtHfspypUe;J ,iyfSf;F ePiuj; js;Sfpd;wJ. ,jdhy; 120cm epiyf;Fj;J cauKila 

,k;kuj;jpd; cr;rpia ePh; milfpwJ. kuj;jpd; cr;rp rhh;ghf Nth;fspYs;s kpif 

mKf;fj;jpidf; fhz;f?  

iii. ,k;kuj;jpd; Nehpa gFjpahdJ Jz;lhf;fg;gl;L cldbahf epiyf;Fj;jhf gpbf;fg;gLfpwJ. 

Jz;bd; fPo;gFjpapypUe;J ePh; frpahJ ,Ug;gjw;F ,j;Jz;bw;F ,Uf;ff;$ba cah; ePsk; 

ahJ?  

08.  

(a) t jbg;Gk; d mfyKk; cila N`hypd; flj;jpapD}L I 

kpd;Ndhl;lk; nrYj;jg;gLfpwJ. ,t; flj;jp Mf;fg;gl;l 

gjhu;j;jj;jpy; myF fdtstpYs;s RahjPd 

,yj;jpud;fspd; vz;zpf;if N MFk;.  
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kpd;Ndhl;lk; 

JzpaNtz;ba 

flj;jp 

i. flj;jpapD}L,yj;jpud;fspd; ruhrup efuy; fjpf;fhd Nfhitiaj; jUf? 

ii. jw;NghJ fhl;bathW B gUkDila rPuhd fhe;jg;Gyk; kpd;Ndhl;lj; jpirf;F nrq;Fj;jhf 

gpuNahfpf;fg;gLfpwJ. ,r;re;ju;g;gj;jpy; efUk; ,yj;jpud; xd;wpy; jhf;Fk; fhe;jtpir ahJ? 

iii. ehg;g epiyikapd; NghJ N`hypd; flj;jpapDs; cs;s kpd;Gyr; nrwptpw;fhd Nfhitiaj; 

jUf? 

iv. Nkw;Fwpj;j fzpaq;fs; rhu;gpy; N`hypd; mOj;jj;jpw;fhd Nfhitiaj; jUf? 

(b) N`hypd; ;tpisitg; gad;gLj;jp 

flj;jpfspy; XLk; NeNuhl;lj;ijj; 

njhLifapd;wp msg;gjw;F gad;gLfpd;w 

cj;jp mUfpy; fhzg;gLfpwJ. ,q;F 

kpd;Ndhl;lk; msf;fNtz;ba flj;jpfshy; 

cUthf;fg;gLk; fhe;jg;Gyk; N`hypd; 

flj;jpf;Fr; nrq;Fj;jhfj; 

jpirg;gLj;jg;gLfpwJ. ,e;epiyapy; 

N`hypd; mOj;jj;ijj; Jzptjd; %yk; 

flj;jpapy; XLk; kpd;Ndhl;lk; I0  Ij; 

JzpaKbAk;.  

i. jug;gl;l czupapd; FWf;Fntl;L Kfj;ij ckJ 

tpilj;jhspy; gpujpnra;J Neupa flj;jpapy; fhl;ba 

jpirapy; kpd;Ndhl;lk; nry;ifapy; cUthFk; 

fhe;jg;Gyj;jpw;Fupa fhe;jtpirf; NfhLfis tiuf? 

ii. NkNyfhl;ba jpirapy; NfhypD}L kpd;Ndhl;lk; nry;ifapy; A rhu;ghf B d; kpd;dOj;jk; 

Neuhdjh> kiwahdjh? 

iii. tpdh(a) y; $wpa mNj N`hypd; flj;jp mNj epiyikfspd; fPNoNa itf;fg;gl;Ls;sjhf 

fUJf. N`hypd; mOj;jk; VH Mapd; flj;jpapD}}lhd kpd;Ndhl;lk; I0 I NkNyFwpg;gpl;l 

fzpaq;fspd; rhu;gpy; jUf. (tisaj;jpd; ruhrup Miu r vd ckJ fzpg;Gf;fspy; nfhs;f.) 

iv. flj;jpapD}lhd kpd;Ndhl;lk; vjpu; N`hypd; mOj;jj;jpw;fhd tiuig cupa myFfSld; 

tiuf? 

v. rpyre;ju;g;gq;fspy; rpwpa kpd;Ndhl;lq;fis thrpf;f Kw;gLk; NghJ mtw;wpy; 

nrk;ikFiwthf mikayhk;. ,jw;fhdfhuzk; ahJ? 

vi. Nkw;gb N`hypd; flj;jpapd; jbg;G t = 2mm. N`hypd; flj;jp Clhd kpd;Ndhl;lk; 0.5 A. 

tisaj;jpd; ruhrup Miu 2.5 cm. Nkw;gb flj;jp Mf;fg;gl;l gjhu;j;jj;jpd; myF 

fdtstpYs;s ,yj;jpud;fspd; vz;zpf;if N=1 × 10 
20MFk;. ,yj;jpudpd; Vw;wk;  

1.6× 10
-19.C N`hypd; mOj;jk; 5mV Mapd; flj;jpapd; Clhd kpd;Ndhl;lk; ahJ?  

 

 

 

 

 

I0 

VH 

× 









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2
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09. gFjp (A) w;F my;yJ gFjp (B) w;F khj;jpuk; tpil vOJf. 

gFjp (A) 

kpd;fynkhd;wpd; kpd; nfhs;ssit mstpLtjw;F Ah(mk;gpau; kzpj;jpahyak;) vd;w myfhdJ 

cgNahfpf;fg;gLfpwJ. 60Ah vdf; Fwpf;fg;gl;lfyk;, Kw;W KOjhf kpd;Ndw;wg;gl(100%) 

epiyapypUe;J kpd;dpwf;fk; miltjw;fpilapy;(0%) 1A tPjk; 60 kzpj;jpahyk; kpd;Ndhl;lj;ij 

toq;fty;yJ. kpd;fynkhd;wpd; rf;jpf;nfhs;ssit A+ypy;(Joule) mstpLtjw;F Nkyjpfkhf 

kpd;fyj;jpd; kp.,.tp. njhpe;jpUj;jy; Ntz;Lk;. E kp.,.tp. cilafyj;jpdhy;  Q Vw;wj;ij ,lk; 

ngah;f;f KbAnkdpy; EQ MdJ ,f;fyj;jpd; rf;jpf;nfhs;ssit A+ypy;(Joule) jUk;. Mdhy; fyk; 

kpd;dpwf;fk; milifapy; mjd; kp.,.tpAk; tPo;r;rpahFk;. vdNt fyj;jpd; rf;jpf;nfhs;ssit 

fzpg;gjw;F ruhrhp kp.,.tp fUJjy; Ntz;Lk;. gpd;tUk; fzpg;gPLfSf;F kpd;dpwf;fj;Jld; mjd; 

kp.,.tp Vfghpkhzkhf FiwtilAk; vd;f. 

(a) 5V, 3000mAh vdf; Fwpf;fg;gl;l Lithium Iron Phosphate (LiFePO4) fyj;jpd; kpd;Ndw;wk; 100% 

,ypUe;J 0% ,w;F tPo;r;rpahFifapy; mjd; kp.,.tp 5V ,y; ,Ue;J 3V ,w;F FiwtilAk;. 

i. ,f;fyj;jpdhy; ,lk;ngah;f;ff; $ba Vw;wj;jpidf; fhz;f? 

ii. ,f;fyk; kpd;dpwf;fk; miltjw;fpilapy; fyj;jpd; ruhrhp kpd;dpaf;ftpirahJ? 

iii. ,f;fyj;jpd; rf;jpf;nfhs;ssit A+ypy; fhz;f? 

(b) 5V,3000mAh vdf; Fwpf;fg;gl;l Lithium Ion(Li-Ion) fyj;jpd; kpd;Ndw;wk; 100% ypUe;J 0% jpw;F 

tPo;r;rpahFifapy; mjd; kp.,.tp 5V ,y; ,Ue;J 4V ,w;FF iwtilAk;. ,f;fyj;jpd; 

nfhs;sstj;ij A+ypy;(Joule) fhz;f? 

(c)  

 

 

 

 

fyj;jpw;fhd kpd;Ndw;wpahdJ(charger) ve;jnthU toq;fy; kpd;Ndhl;lj;jpw;Fk; 5V gag;igf; 

nfhz;Ls;sJ vd;f. Rw;wpd; khw;wg;glf;$ba jilAld; NrHe;j nkhj;jjilAk; cUtpy; xU 

jilR ,dhy; Rl;bf;fhl;lg;gl;Ls;sJ. XY ,w;fpilapy; kpd;Ndw;wk; 50%  cs;s Lithium 

Phosphate (LiFeP04) fyk; ,izf;fg;gl;L mJkpd;Ndw;wg;gLfpwJ.  (fyj;jpd; mfj;jil 

Gwf;fzpf;fj;jf;fJ vd;f) 

i. kpd;Ndw;w Muk;gpf;ifapy; fyj;jpd; kpd;dpaf;ftpirahJ? 

ii. Muk;g kpd;Ndhl;lk; 20mA Mf ,Ug;gjw;Fhpa jil R ,d; gUkd; ahJ? 

(d) rkfhyj;jpy; mjptpiuT kpd;Ndw;wy; Kiwf;F(Fast charging technology) re;ijapy; mjpf 

tuNtw;G cs;sJ. MfNt rpy ifj;njhiyNgrp cw;gj;jp epWtdq;fs; cau; tY tPjj;jpy; 

kpd;Ndw;wg;glf;$ba ifj;njhiyNgrp kpd;fyq;fis jahupg;gjpy; Mu;tk; fhl;Lfpd;wd. 

,Ug;gpDk; mt;thW nra;tjdhy; kpif ntg;gtpisT fhuzkhf kpd;fyj;jpd; MAl;fhyk; 

Fiwfpd;wJ. ,jdhy; Fast charging Kiwiapy; Vw;gLk; ,f;Fiwia ePf;fNtz;bAs;sJ.  

toikahf gad;gLj;;jg;gLk; jdp xU kpd;fyj;jpw;F gjpyhf, mNj kp.,.tp Ak;  mf;fyj;jpd; 

ghjp nfhs;sstj;ij nfhz;litAkhd ,U fyq;fis xd;Wf;nfhd;W rkhe;jukhf ,izj;J 

xU fykhf gpujpapLtjd; %yk; fyj;jpd; MAl;fhyj;ij ghJfhf;fyhk;. ,t;thwhf 

+  

   

5V 

- 

X 

Y 

R 

5V 

charger 
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+5V 

A 

B 

f 

F 
D1 

D2 

ghtidapYs;s fyq;fs;   splitting batteries vdg;gLk;. fUjg;gl;l jdpf;fyk; nfhz;bUf;ff; 

$ba mfj;jilf;F rkdhd mfj;jiliaNa gpupf;fg;gl;l ,U fyq;fSk; nfhz;bUf;Fk; (r). 

 

 

 

 

 

 

 

cU(1) ,y; toikahf gad;gLj;jg;gLk; jdp kpd;fyKk; cU(2) ,y; split nra;ag;gl;l 

kpd;fyKk; fhl;lg;gl;lthW XNu kpd;Ndhl;lj;ij ghatpLtjd; %yk; Fast charging 

nra;ag;gLfpwJ. 

i. ,U fyq;fs; xt;nthd;wpdJk; kpd;dpaf;ftpirfs; jdpf;fyj;jpd; kpd;dpaf;ftpir 

vdf;nfhz;L kpd;Ndw;wk; 0% ypUe;J 80% jpw;F Vw;Wtjw;F vLf;Fk; fhyk; rkdhdJ 

vdf;fhl;Lf? 

ii. split nra;ag;gl;l kpd;fyq;fspd; MAl;fhyk; vt;thW ghJfhf;fg;gLfpwJ vd;gij 

njspTgLj;Jf? 

(e) jw;NghJ Smart phone  ,id kpd;Ndw;wk; nra;a Jhz;ly; Kiw ifahs;tjhy; kpd;dpizg;G 

tlk; Njitapy;yhJ(wireless)  NghfpwJ. ,jd;gb phone ,y; Jizr;RUSk;  kpd;Ndw;Wk; 

jl;by; Kjd;ikr;RUSk; fhzg;gLk;. Kjd;ikr;RUSf;F kpd;Ndhl;lk; toq;fg;gl;L 

kpd;Ndw;Wk; jl;by; phone I itg;gjd; %yk; ,J rhj;jpakhfpwJ.  

i. Kjd;ikr;RUSf;F MlNyhl;l kpd;Ndhl;lkh NeNuhl;l kpd;Ndhl;lkh toq;fg;gLjy; 

Ntz;Lk; fhuzk; jUf 

ii. Fast charging nra;atjw;F Kjd;ik, Jiz KWf;Ffspd; vz;zpf;ifia $l;lNtz;Lkh 

Fiwf;fNtz;Lkh? 

iii. Wireless Kiw kpd;Ndw;wypy ;cs;s ,U FiwghLfs; jUf? 

 

gFjp (B) 

(a) DA, DB, Mfpa ,yl;rpa ,UthapfisAk; ,U npn  tif %thapfisAk; nfhz;L Mf;fg;gl;l xU 

Rw;iw cU fhl;Lfpd;wJ.  

 

 

 

 

 

 
  

i. fPNo jug;gl;Ls;s nga;g;G Nthy;w;wsTfs; A, B apd; ntt;NtW 

ngWkhdq;fSf;F f  ,Ys;s Nthy;w;wsT Vf  Ij; Jzpe;J gag;G F 

,Ys;s ,Wjp Nthy;w;wsT VF ,idAk; fz;L fPOs;s 

ml;ltiziag; G+u;j;jp nra;f? 

 

E,Q 

I 

I 

I/2 I/2 

E,Q 

I  

I 

fyj;jpd; kpd; nfhs;ssT 2Q 

fyj;jpd; kpd; ,af;ftpir E 

Rw;W -1 Rw;W -2 

VA/V VB/V Vf/V VFV 

0 

0 

5 

5 

0 

5 

0 

5 
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R 

 

S 

 

Q 

 

Q 

 

T1 

T2 

Timer/500ms 

Single tap 

Double tap 

S 

R 
jd;dpaf;fkhd 

Rw;wpypUe;J 

Q 

 

Q 

ii. gag;G F If; fUjp 5V my;yJ mjw;F mz;ik Nthy;w;wsTfSf;Fj; Jtpj 1 ,idAk;> 0V 

my;yJ mjw;F mz;kpj;j Nthy;w;wsTfSf;F Jtpj 0 ,idAk; tiff;Fwpg;gpd; cUtpYs;s 

Rw;Wf;F nka;epiy ml;ltiziaj; je;J mjw;nfhj;j gliyiaAk; jUf?  
 

(b) jw;fhyq;fspy; AirPods ,d; gad;ghL ,sk; jiyKiwapduplk; mjpfupj;J tUfpd;wJ. ,J 

Bluetooth njhopy;El;gk; %yk; tlkpy;yh(Wireless) Kiwapy; nrtpkLj;jiy rhj;jpakhf;fpAs;sJ. 

,J njhLif %yk; fl;Lg;gLj;jf;$ba njhopw;ghLfis cilaJ. njhLifia typjhf;f 

gpd;tUk; epge;jidfisg; G+u;j;jp nra;tij Rw;W Ntz;b epw;fpwJ. ,t; epge;jidfisg; 

G+u;j;jpnra;tjd; %yk; jw;nrayhd(Accidental) njhLiffisg; Gwf;fzpf;fpd;wJ. 

 njhlg;gLk; fhyg;gFjp 50ms Itpl mjpfkhapUg;gpd; kl;LNk njhLif czup czUk;. 

 njhlg;gLk; tpir my;yJ jhf;fk; (Impact) 0.2N w;F Nkyjpfkhf ,Uf;fNtz;Lk;. 
  

i. Nkw;gb epge;jidfis KiwNa P, Q vdf;nfhz;L mit nry;Ygbahapd; mit Rw;Wf;F 1 

I cs;spLk;> ,y;yhtpbd; G+r;rpaj;ij cs;spLk; vdf;nfhz;L Nkw;gb epge;jidfSf;fhd 

cz;ik ml;ltiziaj; jahupf;f.  

ii. ,jw;F nghUj;jkhd jUf;fg;gliyia mbg;gil gliyfspy; xd;whd NAND gliyia 

khj;jpuk; nfhz;L Mf;Ff. 
 

(c) NOR gliyfshy; fl;likf;fg;gl;l SR Flip - Flop I cUfhl;L 

fpd;wJ. ,q;F njhLif czupahy; toq;fg;gLk; nga;g;G S 

cld; ,izf;fg;gl;Ls;sJ. nga;g;G R MdJ Fwpj;j 

epge;jidfspd; fPo; jd;dpaf;fkhf Reset nra;af;$ba Rw;W 

xd;Wf;F ,izf;fg;gl;Ls;sJ. njhLiffs; czug;gLk; NghJ 

gag;G Q  MdJ cau; ngWkjp 1 ,y; Ngzg;gLk;. 

i. gpd;tUk; epge;jidfSf;Fupa S-R jUf;fkl;lq;fis vOJf.  

1. njhLif VJk; czug;glhj epiyikfspy; 

2. Kjw;jlitahfj; njhLif czug;gLk; NghJ 

ii. S – R vOtPOf;fhd nka;epiy ml;ltiziaj; jUf. 
 

(d) typjhd njhLif vd czug;gbd; mJ gpwpnjhU 

fl;Lg;ghl;Lr; Rw;Wf;F rkpf;iQia mDg;Gk;. 

mq;F NkYk; Kiw topg;gLj;jy;fSf;F 

cl;gLfpwJ. 
 

njhLiffspd; vz;zpf;ifiag; 

nghWj;J mtw;why; J}z;lg;gLk; 

njhopw;ghLfSk; khw;wkilAk;. 

cjhuzkhf xU njhLif (Singletap) 

%yk; ghly; epWj;jg;gLk; my;yJ 

,irf;fj; njhlq;Fk;.(Play / Pause).  

mNj Nghy ,ul;ilj; njhLif (Double tap) %yk; mLj;j ghly; ,irf;fg;gLk;. (Next song). 

,tw;Wf;fhd cs;sPLfs; typjhf;fg;gl;lJk; fl;Lg;ghl;Lr; Rw;wpdhy; mtw;wpw;Fupa njhopw;ghLfs; 

epiwNtw;wg;gLk;. AirPods ,y; fhzg;gLfpd;w ,j;njhLjy; nghwpKiwfis (Tapping mechanisms) 
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czu;e;J Single tap(T1), Double tap(T2) ,w;fhd jdpj;jdpahd njhopw;ghLfis epiwNtw;wg; 

gad;gLk; vspa jUf;fr;Rw;W NkNy fhl;lg;gl;Ls;sJ. ,q;F xt;nthU Tap(T1, T2) ,w;Fk; jdpj;jdp 

cs;sPLfs; Nghy njhLif czupfshy; toq;fg;gLk; vdf; nfhs;f. 

,J gpd;tUkhW vspikahf tpsf;fg;glyhk;. 

 ,q;F T1(First tap) czug;gl;lJk; gpwpnjhU Rw;wpdhy; 500ms Timer mNjNtis Muk;gpf;fg;gLk;.  

 ,t; Neu MapilapDs; ,uz;lhk; njhLif (Second tap) VJk; czug;glhtpbd; ,J fhyhtjp 

MFk;. fhyhtjpahd gpd; ,J  njhlu;e;Js;s Rw;Wf;F 1 I cs;sPL nra;Ak;.  

 500ms fhy MapilapDs; T2 ,ypUe;J 1 vDk; cs;sPL ngwg;gbd; Timer nraypoe;J tpLk;. 

gpd;G ,J njhlu;e;Js;s Rw;Wf;F cs;sPL vijAk; Nkw;nfhs;shJ.. 

 njhLiffSf;fhd njhopw;ghLfs; (ghliy epWj;jy; / ,irj;jy; Nghd;wd) epiwNtw;wg;gl;lTld; 

jd;dpaf;fkhd Kiwapy; SR vOtPo; Rw;W Reset nra;ag;gLfpwJ. 

(Timer ,dhy; Nkw;nfhs;sg;gLk; cs;sPl;il M vd;f.) 

i. ,q;F Double tap eilngWtjw;fhd T1, T2 kw;Wk; M Mfpatw;wpw;fhd jUf;f kl;lq;fisj; 

jUf? 

ii. ,q;F Single tap eilngWtjw;fhd T1, T2 kw;Wk; M Mfpatw;wpw;fhd jUf;f kl;lq;fisj; 

jUf. 

iii. ,it ,uz;bw;Fk; xj;j G+ypad; ml;rufzpjf; Nfhitfisj; jUf. 

iv. ,q;F Neubahfj; njhLif czupfshy; AND w;F cs;sPL toq;fg;glhJ SR vOtPo; Rw;W 

gad;gl;ljd; Nehf;fk; ahJ? 

 

 

10. gFjp (A) w;F my;yJ gFjp (B) w;F khj;jpuk; tpil vOJf. 

gFjp (A) 

tpupTiu kz;lgnkhd;wpd; ghpkhzk;  25m x 10m x 4m MFk;.  tpupTiu kz;lgj;jpd; ad;dy; kw;Wk; 

fjTfs; mikf;fg;gl;bUg;gJ ve;jnthU re;jh;g;gj;jpYk;  khztu;fshy; ntsptplg;gLk; 

ntg;grf;jpapd; 99% khdJ ntspNaw;wg;gLk; tifapyhFk;. 

(a) ,t;tpupTiu kz;lgj;jpy; 600 khztu;fs; cs;sNghJ epkplnkhd;wpy; khztndhUtdhy; 60kJ 

ntg;grf;jpahdJ ntsptplg;gLfpwJ. khztu;fshy; ntsptpLk; ntg;gr; rf;jpahdJ fjT ad;dy; 

Clhf NkNy vjpu;ghu;j;j ngWkhdj;jpd; gb ntspNaWfpd;wJ vd mDkhdpj;J, khzth;fs; 

kz;lgj;jpDs; Eioe;J xUepkplj;jpd;  gpd; tspapd; ntg;gepiyiaf; fhz;f? 

miw ntg;gepiy - 27.5
0
C 

kz;lgj;jpYs;s tspapd; mlu;j;jp - 1.2kgm
-3 

khwh mKf;fj;jpy; tspapd; jd;ntg;gf; nfhs;ssT- 1000Jkg
-1 0

C
-1MFk;. 

(b) tpupTiu kz;lgj;jpDs; ,t;thW ntg;gepiy mjpfupg;ghdJ khztu;fSf;F mnrsfupaj;ij 

Vw;gLj;Jtjhy; kz;lgj;jpid ntspr; #oypypUe;J jdpikg;gLj;jp tspgjdhf;fp ,ae;jpukhdJ 

nghUj;jg;gLtjw;F jPu;khdpf;fg;gl;lJ. tpdh(a) ,y; $wpa khzth;fspd; vz;zpf;if 

kz;lgj;jpDs; cs;sNghJ nghUj;jg;gl;l tspgjdhf;fp ,ae;jpuq;fs; njhopw;gLifapy; 

kz;lgj;jpd; ntg;gepiy 20
0
C ,y; khwhJ Ngzg;gl;lJ. ,e;epiyapy; khztu;fshy; 

ntsptplg;gLk; ntg;gj;jpd; msthdJ Kd;ida re;ju;g;gj;Jld; xg;gpLk; NghJ 
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Fiwtile;jpUe;jJ. mjhtJ epkplnkhd;wpy; khztndhUtdhy; 40kJ ntg;grf;jpahdJ 

ntsptplg;gLfpwJ.  

i. tspgjdhf;fp ,ae;jpuj;jpdhy; xU epkplj;jpy; ntspNaw;wg;glNtz;ba ntg;gj;jpd; mstpidf; 

fhz;f. 

ii. tpdh(i) ,y; fzpf;fg;gl;l ngWkjpapYk; $Ljyhd ntg;gk; ntspNaw;wg;gLjy; Ntz;Lk;. 

fhuzk; jUf 

iii. tspgjdhf;fp ,ae;jpuj;jpd; jpwid (rate) fzpg;gPL nra;tjw;F cgNahfpf;fg;gLtJ Btu  

(British thermal unit) vd;w myfhFk;. 1Btu vd;gJ xU epkplj;jpy; 17.5J rf;jpapid 

mfw;Wtjw;fhd jpwd; vd tiuaWf;fg; gLfpd;wJ. Nkw;gb ntg;gepiyapy; miwiag; 

NgZtjw;F 50000 Btu vdf; Fwpf;fg;gl;l tsp gjdhf;fp ,ae;jpuq;fs; vj;jid kz;lgj;jpw;F 

nghUj;jg;gLjy; Ntz;Lk;? 

iv. gjdhf;fp ,ae;jpuq;fs; njhlf;fp tplg;gl;ljpy; ,Ue;J 30 epkplj;jpy; ntg;gepiy 27.5
0
C ,y; 

,Ue;J cWjp ntg;gepiy 20
0
C I mile;jJ. ,f;fhyj;jpy; kz;lgj;jpDs; rhuPug;gjd; 70% 

,ypUe;J 40% tiu Fiwtile;J khwhJ ,Ue;jJ. 27.5
0
C, 20

0
C ntg;gepiyfspy; tspahdJ 

ePuhtpahy; epuk;gpAs;s NghJ jdp<ug;gjd;;fs; KiwNa 30gm
-3

, 18gm
-3 MFk;. 

1. gjdhf;fp njhlf;fp tplg;gl;ljpy; ,Ue;J 30 epkplj;jpy; tspapYs;s ePuhtpapd; nrwptpYs;s 

FiwTahJ? 

2. tpdh(1) ,y; fUjpa Neuj;jpy; kz;lgj;jpypUe;J ntspNaw;wg;gl;l ePupd; jpzpT 19.8kg 

MftpUe;jhy; ,e;Neuj;jpy; khztd; xUtdhy; xU epkplj;jpy; Mtpahjy; Kiwapy; 

,of;fg;gLk; ruhrhp ntg;g ,og;G ahJ? 

(ePh; Mtpahjypd; jd;kiw ntg;gk; Fwpj;j ntg;gepiy tPr;rpy;  2.3x10
6
 Jkg

-1 

 

 

gFjp (B) 

g+kpf;F rf;jpia toq;Fgitapy;  #upad; Kf;fpakhdJ. ,J vkJ nts;SLj; njhFjpapy; cs;s 

xH; cLthFk;. ,jid xU fUk;nghUshff; fUjKbAk;. 

#hpadpd; Miu - 7.0 × 10
8
 m 

#hpadpd; Nkw;gug;G ntg;gepiy - 6000K 

i. #hpadpdhy; fhyg;gLk; fjph;g;G nrwpT(I) MdJ miyePsk;(λ)  cld; khWtjidf; fhl;Lk; 

guk;gy; tisapia tiuf. ,t;tisap x mr;Rld; milf;Fk; gug;gstpd; myF ahJ?   

ii. #hpadhy; xU nrf;fdpy; fjph;f;fg;gLk; nkhj;jr; rf;jpia mz;zsthf 4.5 x 10
26 

W vdf;fhl;Lf? 

 (];nughd; xUik = 5.7 x10
-8 

Wm
-2

K
-4

) 

iii. ed;whf #upa xspfpilf;Fk; ehs; xd;wp;y;, ,yq;ifapd; gpuNjrk; xd;wpy; fpilf;fj;jf;f cah; 

fjph;g;Gr; nrwpT mz;zsthf 1500Wm
-2 vdf;fhl;Lf? 

(#upaDf;Fk; G+kpf;Fk; ,ilahd J}uk; 1.5 x 10
8
 km vdTk; tspkz;lyj;jpdhy; cwpQ;rj;jf;f 

ntg;gf;fjph;g;G Gwf;fzpf;fg;gLfpd;wJ vdTk; nfhs;f)        

iv. ed;whf #upa xspfpilf;Fk; ehs; xd;wpy; ,yq;ifapd; gpuNjrnkhd;wpy; nkhj;j #upa fl;Gy 

xspr;nrwpT kw;Wk; ePyepw xspapd; nrwpT Neuj;Jld; khWgLtJ fPo;tUk; tiunghd;wpdhy; 

fhl;lg;gl;Ls;sJ. 
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fl;Gy Xspr;nrwpit mstplg; nghJthfg; gad;gLk; Xu; myF Lux MFk;. 1 Lux = 7.9× 10
-3

 Wm
-2 

,w;Fr; rktYthdJ.  

(b) ,yq;ifapd; gpuNjrk; xd;wpy; fpilf;fj;jf;f cah; fl;Gy xspr;nrwpT Wm
-2 ,y; fhz;f 

(c) ,yq;ifapd; gpuNjrk; xd;wpy;  cah; fjph;g;GnrwpT fpilf;Fk; Ntisapy; ,r;nrwptpd; 

vr;rjtPjk;  fl;Gy xspr;nrwptpw;F chpajhFk;?  

(d) Ma;T$lj;jpy; Ma;Txd;wpw;fhf xspf;fynkhd;wpd; fNjhl;Lf; fjpu;g;Gf;Fr; nrq;Fj;jhfg; 

gpbf;fg;gl fNjhl;by; 2cm
2 gug;gpy; gLfpwJ.  ePyepw tu;z tbfl;b xd;W fjph;g;gpw;F 

FWf;Nf itg;gjhy; ePyepwf;fw;iw kl;Lk;  fNjhl;by; gl mDkjpf;fg;gl;Ls;sJ.  kjpak; 12 

kzpastpy; xspkpd;Ndhl;lk;  1.6mA vdTk;  epWj;Jk; mOj;jk; 0.5V vdTk;  mwpag;gl;lJ.   

1. ePy xspapd; miyePsk; 497 nm vdpd; ePyepw Nghl;ldpd; rf;jpia A+ypy; fzpj;J ,J 

2.5eV  ,w;F rktYthdJ vdf;fhl;Lf? 

gpshq;fpd; khwpyp h =6.63 x10
-34

Js. ,  xspapd; fjp c = 3.0 x10
8
ms

-1
 

2. fNjhl;L Mf;fg;gl;l gjhu;j;jj;jpd; Ntiyr;rhh;igf; fhz;f? 

3. 12 kzpastpy; myF Neuj;jpy; fhyg;gLfpd;w xspapyj;jpud;fspd; vz;zpf;if ahJ?  

4. 12 kzpastpy; fNjhl;by;gLk; ePyepw Nghl;Nlhd;fspd; vz;zpf;if tPjk; ahJ? 

5. fNjhl;by; gLk; ePyepwg; Nghl;Nlhd;fspd; vr; rjtPjk; xspapyj;jpud;fisj; 

Njhw;Wtpg;gjpy; gq;fspf;fpwJ? 

6. 10.00 kzpastpYk;  12.00 kzpastpYk;  gpuNahf mOj;j tpj;jpahrk; V cld; xsp 

kpd;Ndhl;lk; I ,d; khwiyr;  Rl;bf;fhl;Ltjw;F xNu tiugpy; xU gUk;gb tisapia 

tiuf. 10.00 kzpastpy; ngwg;gl;l tisapia X vdTk;  12.00 kzpastpy; ngwg;gl;l 

tisapia YvdTk; Fwpf;f? 

 
 

***** 

87.5 

ePyepw 
xspf;FupatiuG 

ehnshd;wpd;  
epakNeuk;(Hr) 

nkhj;j #upa fl;Gy 
xspf;Fupa tiuG 

xspr;nrwpT (× 10 3Lux) 

62.5 

50.0 

12.5 

25.0 

37.5 

75.0 

12.00 13.00 14.00 15.00 10.00 11.00 08.00 09.00 06.00 07.00 16.00 17.00 
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mwpTWj;jy;fs; :  

 ,t;tpdhj;jhs; 12 gf;fq;fisf; nfhz;lJ khztu;fs; rupghu;j;Jf; nfhs;sTk;. 

 tpilj;jhspy; jug;gl;Ls;s ,lj;jpy; ckJ Rl;nlz;iz vOJf. 

 vy;yh tpdhf;fspw;Fk; tpil jUf. 

 1 njhlf;fk; 50 tiuAs;s tpdhf;fs; xt;nthd;Wf;Fk; (1), (2), (3), (4), (5)  vd 

,yf;fk; ,lg;gl;bUf;Fk; tpilfSs; rupahdJ my;yJ kpfTk; nghUj;jkhdJ vd ePu; 

fUJk; tpiliaj; njupT nra;J mjid tpilj;jhspy; cs;s mwpTWj;jy;fSf;F 

mikaf; Fwpf;f. 

                                                                                                                               
 

01. KOikahf kpd;Ndw;wg;gl;l> Fwpj;j kpd;fynkhd;wpd; Mw;wy; njhlh;ghd khwpyp Wh vDk; 

myfpdhy; Fwpf;fg;gLk; ngsjpff; fzpaj;ij msf;Fk; gpwpnjhU myfhdJ?  

 V)1(  
1)2( Js
 J)3(  

C)4(
 

1)5( JC  

02. xU Ntzpau;; ,Lf;fpkhdpapd; gpujhd mstpil 10cm ePsg;gFjpia 200 rk gpupTfshf 

tFg;gjd; %yk; cUthf;fg;gl;Ls;sJ. Ntzpau;; mstpil 12mm ePsg;gFjpia 25 rk 

gpupTfshf tFg;gjd; %yk; cUthf;fg;gl;Ls;sJ. fUtpapd; ,opntz;zpf;if ahJ? 

 (1) 0.01cm    (2) 0.001cm       (3) 0.02cm    (4) 0.002cm    (5) 0.005cm       

03. kdpjd; xUtdhy; jiuf;F Nky; cs;s Gs;spapypUe;J NjePu;; tbnahd;W 

nkJthf tpLtpf;fg;gl rpwpJ Neuj;jpy; mjd; Ntfk; V Ak; Mh;KLfy; a 

Ak; cUtpy; fhtpf; NfhLfshy; fhl;lg;gl;Ls;sJ. tspj;jilia fUjp 

njhlUk; ,af;fj;jpy; NkYk; rpwpJ Neuj;jpy; mjd; Ntfk; V IAk; 

Mh;KLfy; a IAk; fhtpf; NfhLfspy; fhl;Lk; rhj;jpakhd cUthdJ? 

 

 

 
04. gpd;tUtdtw;wpy; kpfTk; cWjpahd (epiyahd) Fthf;(quark) > nyg;Nuhd;(lepton) vd;gd 

toikahd FwpaPLfspy; KiwNa? 

 
ue ,)1(

 
et ,)2(

 
,)3( t

 
ed ,)4(

 
,)5( s  

fzpg;ghidg; gad;gLj;jyhfhJ 

(g = 10 N kg
-1

) 

V a 

 

V a (1) V a (2) V a (3) V a (4) V a (5) 

KOg;gjpg;GupikAilaJ / All Rights Reserved] 
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05. 07.09.2025 md;W epfo;e;j G+uz re;jpu fpufzk; rptg;ghfj; Njhd;wpaJ. ,e; epfo;T gw;wpa 

gpd;tUk; $w;Wf;fSs; rupahdJ my;yJ rupahdit? 

(A) #upaDf;Fk; re;jpuDf;Fk; eLtpy; G+kp ,Uf;FkhW %d;Wk; xNu Neu;;Nfhl;by; tUtjhy; 

re;jpu fpufzk; cUthfpd;wJ. 

(B) G+kpapy; tspkz;lyk; ,Uf;fpd;wikNa fpufzj;jpd;NghJ re;jpud; rptg;ghfj; 

Njhd;wpaikf;F xU fhuzk;. 

(C) Fwpj;j Xu; Clfj;jpw;F ntt;NtW epwq;fspw;F ntt;NtW KwpTr;Rl;b ,Ug;gJk;> rptg;G 

epwj;jpw;F vy;yhtw;wpYk; Fiwe;j KwpTr;Rl;b ,Ug;gJk; fpufzj;jpd;NghJ re;jpud; 

rptg;ghfj; Njhd;wpaikf;F xU fhuzk;. 

 (1) (A) kl;Lk;    (2) (A),(B) kl;Lk;    (3) (A),(C) kl;Lk;    

 (4) (B),(C) kl;Lk;    (5) (A),(B),(C) ahTk;  

06. p-n re;jp ,Uthapapy; re;jpapy; cs;s jLg;G mOj;jj;jpd; ngWkhdk; 0.5V  ck; re;jpapYs;s 

twpjhf;fy; gpuNjrj;jpy; (depletion layer) ruhrup kpd;Gyr;nrwpT 5 x 10
5
 Vm

-1 ck; Mapd; 

twpjhf;fy; gpuNjrj;jpd; jbg;G ahJ?  

 m4)1(

 

m2)2(

 

m1)3(

 

m5.0)4(

 

m25.0)5(  

07. Defibrillator  vd;gJ khuilg;gpd;NghJ ,jaj;jpw;F kpd;djpu;r;rpia 

toq;fp mjid ,ay;ghd Jbg;gpw;F kPl;nlLf;Fk; Xu; rhjdkhFk;. 

,j; Jbg;ghf;fp  nraw;gLj;jg;gLk; NghJ FWfpa fhyj;jpw;F 

toq;fg;gLk; kpd;Jbg;gpd;  tY P MdJ Neuk; t cld;; khWgLtJ 

tiugpy; fhl;lg;gl;Ls;sJ. xU kpd; Jbg;gpd; %yk; ,jaj;jpw;fhf 

toq;fg;gLk; rf;jpahdJ?  

 J750)1(  
J250)2(

 J25.2)3(  J25.0)4(  
J310

3

250
)5( 

 

08. fjpu;;j; njhopw;ghl;Lf; fU X MdJ> fU Y Mf khWtjw;fhd fUj;jhf;fr; rkd;ghL fPNo 

jug;gl;Ls;sJ. mjpy; Fwpf;fg;gl;Ls;s n, m ,d; ngWkhdq;fs; KiwNa? 
 

 0

1

4

2

150158

69 3 mYX n
  

 (1) 69, 3    (2) 68, 4       (3) 67, 1    (4) 68, 2    (5) 69, 1 

09. kpd;fhe;j miy Nghl;Nlhd; xd;wpd; ce;jk; 129103.3  kgms MFk;. ntw;wplj;jpy; kpd;fhe;j 

miyapd; Ntfk; 18103  msC  ck; gpshq;fpd; khwpyp Jsh 34106.6   ck;; Mapd; Fwpj;j 

Nghl;Nlhdpd; mjpu;ntz; ahJ? 

 Hz12101)1(   Hz12105.1)2(   Hz12103)3(   Hz13105.1)4(   Hz13103)5(   

10. jdpikapYs;s R MiuAila Nfhstbtf; Nfhnshd;W rPuhd mlu;j;jp   cilaJ. 

,f;Nfhspd; Nkw;gug;gpy; myF gug;gpD}lhd <u;g;Gg; ghaj;jpd; gUkd; ahJ? 

 GR)1(  R

G
)2(

 G4)3(  3

4
)4(

GR
 3

4
)5(

2GR
 

 
t/ms 

 

P/W 

 

3 

750 

-2- 
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11. 212Hz , 210Hz kPbwd;fis cila xypKjy;fs;; ,uz;L xd;whf xypf;Fk; NghJ 

Clfnkhd;wpy; cUthFk; miyfs; Nkw;nghUe;Jif miltjhy; Clf %yf;$nwhd;wpd; 

,lg;ngau;r;rp x Neuk; t cld; khWgLtij Fwpg;gjpy; rhj;jpakhdJ?  

 
 

 

 

 

 

 

 

 

 

 

 

12. nrg;G > nts;sp jputpaq;fs; rhu;;ghd Fwpj;j jputnkhd;wpd;  Njhw;w tpupTf; Fzfq;fs; 

KiwNa sc  ,  MAk;> nrg;gpd; Vfgupkhz tpupifj;jpwd;
 

c  Ak; Mapd;; nts;spapd; 

Vfgupkhz tpupifj;jpwd; ahJ? 

 3

3
)1( csc  

 3

3
)2( csc  

 3

3
)3( csc  

 

 3
)4( csc  

 3
)5( csc  

 

13. 6cm, 2cm Ftpaj;J}uk; cila ,U FtpTtpy;iyfis nfhz;L $l;L EZf;Ff;fhl;b 

mikf;fg;gLfpwJ. ,e;EZf;Ff;fhl;bia gad;gLj;jp 30cm njspTg;ghu;itapd; ,opTj;J}uk; 

cila xUtuhy; ,ay;ghd nrg;gk; nra;ifapy; Xu; nghUs; mtjhdpf;fg;gLfpd;wJ.  

ghu;itj;Jz;bd; Vfgupkhz cUg;ngUf;fk; ahJ? 

 (1) 16 (2) 10 (3) 7.5 (4) 6 (5) 5 

14. 2R,R vd;Dk; Miufis cila xUika> KiwNa 

miutl;lj;ijAk;;>  fhy;tl;lj;ijAk;;> %d;W Miutop 

Neu;j;Jz;LfisAk;; nfhz;l fk;gpj;jlk; xd;W cUtpy; 

fhzg;gLfpd;wthW jhspd; jsj;jpy; cs;sJ. mJ fhl;bathW 

kpd;Ndhl;lk; I .,idf; fhTfpd;wJ jlj;jpd; ikak; O tpy; 

cz;lhf;fg;gLk; fhe;jg;gha mlu;j;jpiaj; jUtJ?   

 R

I

2

3
)1( 0

 R

I0)2(


 R

I

4
)3( 0

 R

I

8
)4( 0

 (5) G+r;rpak; 

15. Ftpaj;Jhuk; f cila xUf;Fk; tpy;iyapdhy; nka;g;nghUspw;F m klq;F cUg;ngUj;j 

khatpk;gk;  ngwg;gl;ljhapd; nghUl; JhukhdJ?  

 

f
m

m







 1
)1(

 

f
m 









1

1
)2(

 

f
m 








1

1
)3(

 

 fm 1)4( 

 

  fm1)5(  

O I 

2R 

R 

t/s 

 0 

 

0.5 

 

1.0 

 

1.5 

 

2.0 

 

x 

 

(2) 

 

t/s 

 0 

 

0.5 

 

1.0 

 

1.5 

 

2.0 

 

x 

 

(1) 

 

t/s 

 0 

 

0.5 

 

1.0 

 

1.5 

 

2.0 

 

x 

 

(3) 

 

t/s 

 0 

 

0.5 

 

1.0 

 

1.5 

 

2.0 

 

x 

 

(4) 

 

t/s 

 0 

 

0.5 

 

1.0 

 

1.5 

 

2.0 

 

x 

 

(5) 
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16. Fwpj;j msT ,yl;rpathAnthd;wpdJ   jdpntg;gepiy T cld; 

mjd; fdtsT V MdJ khWgLtJ tiugpy; fhl;lg;gl;Ls;sJ. 

gpd;tUk; $w;Wf;fSs; rupahdJ my;yJ rupahdit? 

(A) epiy X ,id tpl epiy Y ,y; thAtpd; mKf;fk; mjpfk;.  
 

(B) X  ,Ue;J Y tiuahd khw;wj;jpy; thAtpd; mfr;rf;jp mjpfupf;Fk;;;. 
 

(C) X  ,Ue;J Y tiuahd khw;wj;jpy; thAtpdhy; Ntiy nra;ag;gLk;. 
 

 (1) (A),(B) kl;Lk;   (2) (B),(C) kl;Lk;    (3) (A),(C) kl;Lk;    

 (4) (A),(B),(C) ahTk;    (5)(C) kl;Lk;    

17. 0.4kg jpzpTila Nfhstbt rpW Jzpf;ifnahd;W Vfgupkhz ,af;fj;jpy; cs;sNghJ 

khwpkhwp NkhJiff;F cs;shfpd;wJ. mjd; ,af;fj;jpw;Fupa ,lg;ngau;r;;rp S Neuk; t tiuG 

fhl;bathW mikfpd;wJ. NkhJif xt;nthd;wpYk; Jzpf;ifapy; Vw;gLk; ce;jkhw;wk; ahJ? 

(1) 0.1Ns       (2) 0.2Ns        

(3) 0.4Ns      (4)  0.8Ns                   

(5) 1.6Ns        

 

18. xg;gkhd fpilj;jsj;jpYs;s x-y Ms;$w;Wj; jsj;jpy;  ,aq;Fk; A,B vDk; ,U 

Jzpf;iffs; NkhJiff;F cs;shfpd;wd. NkhjYf;F Kd;Dk;> NkhjYf;F gpd;Dk; Neu; x 

mr;rpd;; topNaAk;>  Neu;; y mr;rpd;; topNaAk;  fhzg;gLk; ce;jj;jpd; $Wfspd; gUkd;fs; 

Ns vDk; myfpy; fhl;lg;gl;l ml;ltizapy; Fwpf;fg;gl;Ls;sd. ml;ltizapy; 

Fwpf;fg;gl;l a > b  Mfpatw;wpd; ngWkhdq;fisj; jUtJ? 
 

 

 

 

 

 

 
 

2,4)1(  ab

  

11,10)2(  ab

  

1,11)3(  ab

 

 

5,7)4(  ab

  

6,4)5(  ab  
 

19. Miu r cila J}a fz;zhb kapu;j;Jisf; Fohnahd;W fPo;Kid ePupDs; 

mkpo;e;jpUf;f epiyf;Fj;jhf cs;sNghJ mjDs; VwpAs;s ePupd; jpzpT M MFk;. 

fz;zhb kw;Wk; ePupilNaahd njhLiff; Nfhzk; g+r;rpakhFk;. mNj fz;zhbahyhd 

NtnwhU J}a kapu;j;Jisf; Fohnahd;W fPo;Kid ePupDs; mkpo;e;jpUf;f epiyf;Fj;jhf 

cs;sNghJ mjDs; VwpAs;s ePupd; jpzpT 2M  Mapd;> Gjpa Fohapd; MiuahdJ?  

 4
)1(

r

 2
)2(

r

 
r2)3(

 
r3)4(

 
r4)5(  

          NkhjYf;F Kd;             NkhjYf;F gpd;  

 Neu; x mr;rpd; 

topNa  ce;jk; 

Neu;; y mr;rpd; 

topNa  ce;jk;  

Neu;  x  mr;rpd; 

topNa  ce;jk; 

Neu;  y  mr;rpd; 

topNa  ce;jk; 

A           -4                5                 3                  a 

B            b               -2                 4                  2 

T/K 

V/m
3 

Y 

T1 T2 

X 

0 

S/m
 

 

0 

 

2 

 

t/s 

 

0 

 

2 

 

4 

 

6 

 

8 

 

10 
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20. fhl;bathW xU Gs;spapy; njhopw;gLk; F1, F2 gUkd;fis cila 

ehd;F xUjs tpirfspd;  tpisAspd; gUkd; F1  Mapd; 
2

1

F

F
 

vDk; tpfpjkhdJ? 

 
2)1(

 
2)2(

 2

1
)3(

 
22)4(

 2

1
)5(

 

21. %ba miwnahd;wpDs; rhuPug;gjd; R% ck; jdp <ug;gjd; A Ak; MFk;. (R<100 MFk;). 

miw ntg;gepiyahdJ Fiwe;J nry;Yk; xU re;ju;g;gj;jpy; miwapDs; jdp <ug;gjd; 0.8A 

Mf ,Ue;jJ. mr;re;ju;;g;gj;jpy; rhuPug;gjd; ahJ? 

 (1) R%               (2) 0.8R%     (3) 0.2R%         (4) 1.2R%     (5) 100%               

22. fhl;bathW %d;W Clfq;fis ,U rkhe;ju Nkw;gug;Gfs; 

gpupf;fpd;wd. mt; Clfq;fspD}L xUepw xspf;fjpnuhd;wpd; ghij 

fhl;bathW miktJld; me;epwj;jpw;fhd mt; Clfq;fspd; 

KwpTr;Rl;bfSk; fhl;lg;gl;Ls;sd. sin  ,d; ngWkhdj;ijj; jUtJ? 

 
1

1
)1(

n  
2

1
)2(

n  
3

1
)3(

n  
1

2)4(
n

n
 

1

3)5(
n

n
 

23. kpd; jilAila rPuhd flj;jpnahd;wpd; cjtpAld; kpd;fynkhd;Wk; 

rkhe;juj;jl;Lf; nfhs;sstp xd;Wk; njhlu; epiyapy; 

,izf;fg;gl;Ls;sij cU fhl;Lfpd;wJ. p apypUe;J s tiu 

J}uj;Jld; flj;jp > nfhs;sstp vd;gdtw;wpDs; cs;s 

kpd;Gytypik E J}uk; x cld; khWgLtij rupahff; fhl;LtJ? 

 
 
 
 
 
 

  

24. fhl;bathW kPw;wh; ghyj;ij gad;gLj;jp 

mwpahj; jil RX I tiuG Kiwapy; 

fhz;gjw;F jilg;ngl;bapd; jil R ,d; 

ntt;NtW ngWkhdq;fspw;F jpUj;jkhd 

rkepiy ePsk; l mwpag;gl;ld.  R
   
vjph; 

l

1
  tiuG tiuag;gbd; fhl;batw;Ws; rupahdJ? 

 
 
 
 
 
 
 

n1 

n2 

n3 

  

p 

(1) 

E 

q r s x s p q 

(2) 

x 

E 

r 

(3) 

x 

E 

r p q s 

(4) 

x 

E 

s p q r r 

(5) 

x 

E 

p 

 

q 

 

s 

(1) (1) 

l

1
 

R (2) 

l

1
 

R (3) 

l

1
 

R (4) 

l

1
 

R (5) 

l

1
 

R 

R RX 

l 

60
0 

60
0 

F1 

F1 

F2 

F2 

45
0 

45
0 

s p q r 
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25. fpil Nkirnahd;wpd; kPJ m4102    jbg;gpw;F fpwP]; gilnahd;W cs;sNghJ 10cm
2  

xUgf;fg; gug;Gila fz;zhbj; jl;nlhd;W itf;fg;gl;L mJ Nkir topNa 0.5ms
-1 khwh 

Ntfj;jpy; ,af;fg;gLfpd;wJ. fpwPrpd; ghFikf;; Fzfk; 80Nsm
-2 Mapd;> jfl;bid Fwpj;j 

khwh Ntfj;jpy; efu;j;j gpuNahfpf;f Ntz;ba tY ahJ?  

 (1) 100W        (2) 10W          (3) 4W             (4) 2W              (5) 1W  

26. aho;g;ghzj;jpYs;s epWtdk; xd;wpw;F kpd;toq;Ftjw;fhf mjw;nfd jdpahf xU gbFiw 

epiykhw;wp gad;gLj;jg;gLfpd;wJ. mJ 8.0kV ,il tu;;f;f%y MlNyhl;l 

mOj;jNtWghl;il  240V ,il tu;f;f%y MlNyhl;l mOj;jNtWghlhff; Fiwj;J 

epWtdj;jpw;F toq;Ffpd;wJ. epWtdj;jpd; kpd; gad;ghL 240kW MapUf;Fk; re;ju;g;gj;jpy; 

epiykhw;wpapd; Kjy; > Jizr; RUs;fspy; cs;s ,il tu;f;f%y kpd;Ndhl;lq;fsha; 

,Ug;gJ? (epiykhw;wp ,yl;rpakhdJ vdf;nfhs;f)  

 (1) 30A, 1000A             (2) 15A, 1500A               (3) 300A, 100A                  

(4) 300A, 1000A                 (5) 200A, 80A                                                                               

27. 100keV ,af;f rf;jpAila bA+j;jpupak; mad; (
H2

1 ) rPuhd fhe;jg;gha mlu;j;jp B cila 

fhe;jg;Gyj;jpw;F nrq;Fj;jhd jsj;jpy; 4m MiuAila tl;lg;ghijapy; tyk; tUfpwJ. 

rPuhd fhe;jg;gha mlu;j;jp 2B cila fhe;jg;Gyj;jpw;F nrq;Fj;jhd jsj;jpy; 2m MiuAila 

tl;lg;ghijapy; tyk; tUk; GNuhj;jpud; nfhz;bUf;Fk; ,af;frf;jp ahJ? 

 (1) 400keV     (2) 200keV     (3) 100keV   (4) 50keV (5) 25keV      

28. Gwf;fzpf;fj;jf;f ntg;gf;nfhs;ssTila fhtyp %bapdhy; %lg;gl;l fNyhupkhdp #lhd 

jputnkhd;iwf; nfhz;Ls;sJ. njhFjp epA+l;ldpd; Fspuy; tpjpf;fika Fsputplg;gl;l NghJ 

jputk; jpz;kkhf khwr; rw;W Kd;du; njhFjpapd; Fspuy; tPjk; epkplj;jpw;F 2
0
C Mff; 

fhzg;gl;lJ. njhlu;e;J 20 epkplq;fspw;F  njhFjpapd; ntg;gepiy khwhJ fhzg;gl;lJ. 

Fwpj;j jputj;jpd; jd;ntg;gf;nfhs;sstpw;Fk; cUfypd; jd;kiw ntg;gj;jpw;Fk; 

,ilapYs;s tpfpjj;ij jUtJ?  

 2

1
)1(

 5

1
)2(

 10

1
)3(

 20

1
)4(

 40

1
)5(

 
 

29. rhulu;j;jp S cila jputpaj;jpdhy; Md X,Y vDk; 

,U cNyhff; Nfhsq;fs;;> ru;trk jf;iffs; 

,uz;Lld; Xa;tpYs;s ePupy; RahjPdkhf 

kpje;Jnfhz;Ls;sij cUf;fs; fhl;Lfpd;wd. X,Y 

Nfhsq;fspd; fdtsTfspw;F ,ilapYs;s 

tpfpjj;ij jUtJ? (,izg;gpw;F gad;gLj;jg;gl;l 

,Nyrhd ,ioapd; fdtsT Gwf;fzpf;fj;jf;fJ) 

 

S)1(

 

1)2( S

 
S

1
)3(

 
S

S 1
)4(



 
S

S 1
)5(


 

 

Y 

X 
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A 

 

4A 

 
V0 

 
4P 

 

P 

 

30. KwpTr;Rl;b 1.5 cila fz;zhb mupak; PQR ,d; Kfk; PQ 

kPJ ,urk; G+rg;gl;Ls;sJ. Kfk; PR kPJ nrq;Fj;jhf gLk; 

xspf;fjpuhdJ mupaj;jpypUe;J ntspNaWk; NghJ 

mf;fjpupNyw;gLk; tpyfyhdJ?  

 (1) 30
0
               (2) 60

0
                    

  (3) 90
0
                  (4) 120

0
               

 (5) 150
0 

31. Xuplj;jpy; nfhy];Nuhy;gbT fhzg;gLk; fpilahd FUjpf; Foha;  xd;wpd; rpwpa ePsg;gFjp 

fhl;lg;gl;Ls;sJ. mjD}L tyg;gf;fkhf    mlu;j;jp cila FUjp mUtpf;Nfhlhf ghAk; 

xU fzepiyj; juTfs; cUtpy; fhl;lg;gl;Ls;sd. nfhy];Nuhy; gbTf;Fs;shfhj 

FUjpf;Fohapd; FWf;Fntl;LKfg;gug;G 4A  Ak;> mt;tplj;jpy;  Fwpj;j fzepiy FUjp 

mKf;fk; 4P Ak;> FUjpg;gha;r;ry; Ntfk; V0 ck; MFk;. nfhy];Nuhy; 

gbTf;Fs;shfpapUf;Fk; gFjpapd; FWf;Fntl;LKfg;gug;G A  cila ,lj;jpy; Fwpj;j 

fzepiy FUjp mKf;fk; P Mapd;   gpd;tUk; njhlu;GfSs; rupahdJ? (Fwpj;jgFjpapy; 

FUjp neUf;Fk;; jftw;wjhff; fhzg;gLfpd;wJ) 

 

2

0
2

15
)1( VP 

 

2

0
2

15
)2( VP 

  

 

2

0
2

5
)3( VP 

 

2

0
2

5
)4( VP 

  

 

2

0
2

9
)5( VP 

 

32. cUtpy; fhl;lg;gl;bUg;gJ kpd;Rw;wpd; xU gFjpahFk;. 

fhl;lg;gl;l gFjpapy; cs;s fyk; Gwf;fzpf;fj;jf;f 

mfj;jilAilaJk; fy;tNdhkhdp ikag;G+r;rpa 

tifiar; rhu;e;jJk; MFk;. fy;tNdhkhdp G+r;rpa 

jpUk;giyf; fhl;bd; jil R ,d; ngWkhdk; ahJ? 

 (1) 4Ω       (2) 8Ω       (3) 10Ω   (4) 32Ω    (5) 160Ω       

33. fhl;lg;gl;Ls;s ju;f;fg;gliyr; Rw;wpy; A > B Mfpa ju;f;fg; nga;g;Gfspy; gag;G F ,id 

rupahfj; jUtJ? 

BAAF .)1(   

BAF )2(  

BAAF .)3(   

BAAF .)4(   

 BAAF  .)5(  
 

R 

60
0 

P 

Q 

F 

A 

B 

2V 
R 

G 

40Ω 

0.5A 0.5A 

20Ω 
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34. %d;W Gs;spNaw;wq;fs; q1, q2, q3 rkgf;f Kf;Nfhzp 

xd;wpd; cr;rpfspy; itf;fg;gl;Ls;s NghJ 

mtw;wpw;fpilNaahd ftu;r;rp my;yJ js;Sif 

tpirfs; gUkd;> jpirapy;  fhtpf;NfhLfshy; 

fhl;lg;gl;Ls;sd. gpd;tUk; $w;Wf;fSs; rupahdJ?  

 

(1) q1, q2 Vw;wq;fs; Neu;;FwpAilajhapd;  q3 Vw;wk; kiwf;FwpAilaJ> Vw;wg; 

gUkd;fspw;fpilapYs;s  njhlu;G 321 qqq   

(2) q1, q3 Vw;wq;fs; Neu;FwpAilajhapd;  q2 Vw;wk; kiwf;FwpAilaJ> Vw;wg; 

gUkd;fspw;fpilapYs;s  njhlu;G 321 qqq   

(3) q1, q2 Vw;wq;fs; kiwf;;FwpAilajhapd;  q3 Vw;wk; Neu;f;FwpAilaJ> Vw;wg; 

gUkd;fspw;fpilapYs;s  njhlu;G 321 qqq   

(4) q1, q2 Vw;wq;fs; Neu;FwpAilajhapd;  q3 Vw;wk; kiwf;FwpAilaJ> Vw;wg; 

gUkd;fspw;fpilapYs;s  njhlu;G 321 qqq   

(5) q1, q2 Vw;wq;fs; Neu;FwpAilajhapd;  q3 Vw;wk; kiwf;FwpAilaJ> Vw;wg; 

gUkd;fspw;fpilapYs;s  njhlu;G 321 qqq   

35. Neu; ghijapy; cs;s rkpf;;iQ tpsf;Ffspy; gr;ir tpsf;fhdJ xspu;tij njhlu;e;J 

thfdk; A mdJ Xa;tpypUe;J Muk;gpj;J Mu;KLfYld; ,aq;fp; gpd; rPuhd Ntfj;Jld;; 

njhlu;e;J ,aq;Ffpd;wJ. thfdk; A MdJ ,aq;fj; njhlq;Fk; NghJ thfdk; B MdJ 

mt;tplj;ij 8ms
-1 Ntfj;jpy; fle;J mNj jpirapy; 5 nrf;fd;fspw;F mku;KLfYld; ,aq;fp 

gpd; rPuhd Ntfj;jpy; 10 nrf;fd;fspw;;F ,aq;fp mjd;gpd; mku;KLfYld; ,aq;fp 5 

nrf;fdpy; Xa;tilfpd;wJ. ,uz;L thfdq;fspdJk; Ntfk; V Neuk; t  Ald;; khWgLtij  

tiuG fhl;Lfpd;wJ. thfdk; B MdJ Xa;tpw;F tUk;  fzj;jpy; thfdk; A MdJ thfdk; 

B ,id tpl>  

(1) 10m J}uk; Kd;dhy; epw;fpd;wJ. 

(2) 10m  J}uk; gpd;dhy; epw;fpd;wJ. 

(3) 20m J}uk; gpd;dhy; epw;fpd;wJ. 

(4) 20m  J}uk; Kd;dhy; epw;fpd;wJ.  

(5) 5m J}uk; gpd;dhy; epw;fpd;wJ. 

 
 

q1 q2 

q3 

0 

 

4 

 

8 

 

t/s 

 

V/ms
-1 

 

0 

 

5 

 

10 

 

15 

 

20 

 

25 

 

A 

 

B 
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36. fhl;lg;gl;l %thapiaf; nfhz;l kpd;Rw;wpy;  P, Q vDk; ,U 

kpd;Fkpo;fSk; ru;trkkhdit. fhl;lg;gl;l kpd;fyk; Rw;wpw;F 

Njitahd kpd;toq;fiy toq;ff;$ba tYTilaJ. mb 

kpd;Ndhl;lk; IB Mapd;> gpd;tUk; $w;WfSs; rupahdJ my;yJ 

rupahdit? 

(A) IB rhj;jpakhd ngupa kpd;Ndhl;lkhf cs;sNghJ 

kpd;Fkpo;fspy; P xspUk; mNjrkak; Q xspuhJ. 

(B) IB G+r;rpakhapd; kpd;Fkpo;fs;  P, Q ,uz;Lk; xspUk;. 

(C) IB ,d; vg;ngWkjpf;Fk;; kpd;Fkpo;;  P xspUk;. 

 (1) (A) kl;Lk;    (2) (B) kl;Lk;    (3) (C) kl;Lk;    

 (4) (B),(C) kl;Lk;    (5) (A),(B),(C) ahTk;  

37. ,U nfhs;sstpfs; njhluhfTk; rkhe;jukhfTk; 

,izf;fg;gLk; ,U re;ju;g;gq;fspy; jdpj;jdpahf mtw;wpw;F 

FWf;Nf toq;fg;gLk; mOj;j NtWghL V cld; 

kpd;toq;fpapdhy; ,lk;ngau;f;fg;gLk; Vw;wk; q khWgLtij 

tiuGfs; fhl;Lfpd;wd. mf;nfhs;sstpfspd; 

nfhs;sstq;fshtd?   

 
FF  10,20)1(

 
FF  20,30)2(

 
FF  10,40)3(

 

 
FF  3,50)4(

  
FF  40,60)5(  

38. jiuf;F mz;ikahf cs;s fhw;wpd; NtfkhdJ jiuapypUe;jhd cauj;jpw;F Neu;tpfpj 

rkdhf khWfpd;wJ vd;f. xU fhw;W tpirahop (Wind turbine) fhw;wpd; ,af;frf;jpapd; 

khwh gpd;dnkhd;iw kpd;rf;jpahf khw;Wfpd;wJ. Fwpj;j tpirahop jiuf;F Nky; 10m 

cauj;jpy; nghUj;jg;gl;l NghJ mJ gpwg;gpf;Fk;; kpd;tY 15kW Mapd;> mJ 20m 

cauj;jpy; nghUj;jg;gl;l NghJ mJ gpwg;gpf;Fk;; kpd;tY ahJ? 

 (1) 15kW  (2) 21kW  (3) 30kW  (4) 60kW  (5) 120kW 

39. epiyf;Fj;J mr;Rg;gw;wp G+kprhu;ghf ,lQ;Ropahf 
 
NfhzNtfj;jpy; Row;rp mile;J 

nfhz;bUf;Fk; xg;gkhd fpil Nkw;gug;igf; nfhz;l tl;l Nkirapd; ikaj;jpy; 

gk;gunkhd;W jdJ mr;R epiyf;Fj;jhf ,Uf;f G+kprhu;;ghf tyQ;Ropahf 
 
NfhzNtfj;jpy; 

Rod;Wnfhz;Ls;sJ. Fwpj;j NkirkPJ Nkir rhu;;ghf Xa;tpypUf;Fk; egupw;F gk;guk; vd;d 

NfhzNtfj;jpy; Row;rp miltJNghy; Njhd;Wk;?  

(1) Row;rpapy;yhky; Xa;tpypUg;gJ Nghd;W Njhd;Wk;. 

(2) tyQ;Ropahf 
 
NfhzNtfj;jpy; Row;rpailtJ Nghy; Njhd;Wk;. 

(3) ,lQ;Ropahf 
 
NfhzNtfj;jpy; Row;rpailtJ Nghy; Njhd;Wk;. 

(4) tyQ;Ropahf 2
 
NfhzNtfj;jpy; Row;rpailtJ Nghy; Njhd;Wk;. 

(5) ,lQ;;;Ropahf 2
 
NfhzNtfj;jpy; Row;rpailtJ Nghy; Njhd;Wk;. 

 

V/V 

q/µC 

0 0 
80 

500 

P 

RB IB 

B 

RC 

E 

C 

X 

X 

Q 
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40. cNyhfnkhd;wpd; ,Oit cil jifg;G P0 MfTk; mt; cNyhfj;jpd; mlu;j;jp   MfTk; 

,Ug;gpd;> mt;TNyhfj;jpdhy; Mf;fg;gl;Ls;s rPuhd FWf;Fntl;Lgug;G A cila fk;gpahdJ 

$iunahd;wpypUe;J njhq;ftplg;gLk; NghJ fk;gp mwhky;  ,Uf;ff;$ba fk;gpapd; cau; 

ePskhdJ?  

 gA

P


0)1(

 g

P


0)2(

 g

AP


0)3(

 g

P



2

0)4(
 

0

)5(
P

gA
 

41. xU Kid jpwe;Js;s Foha;fs; A, B ,d; ePsq;fs; KiwNa 40.5 cm, 42.0 cm  ck; mtw;wpd; 

KidTj; jpUj;jq;fs; KiwNa 0.5cm, 1.0cm  ck; MFk;. Foha;fs; ,uz;Lk; mbg;gilj; 

njhdpapy; xypapid vOg;gpathW xNu ,irf;fitAld; ,UNtW re;ju;g;gq;fspy; xUkpj;J 

mjpu;tpf;fg;gl;l NghJ 5Hz kPbwDldhd mbg;ghdJ cUthfpaJ. ,irf;fitapd; kPbwidf; 

fhz;f? 

 (1) 200Hz       (2) 205Hz                     (3) 190Hz                  (4) 195Hz                (5) 210Hz  

42. Mokhd ePu;;epiy xd;wpd; mbapypUe;J ntsptUk; tspf;Fkpopd; fdtsT 2cm
3 MFk;. mjd; 

Nky;Nehf;fpa  ,af;fj;jpy; ePu; Nkw;gug;gpypUe;J 10m Moj;jpy; cs;s fzj;jpy; fdtsT 

10cm
3
 MfTk;> ePupd; Nkw;gug;gpid milAk; NghJ mjd; fdtsT 20cm

3
 MfTk; 

fhzg;gl;lJ vdpd;; ePu;epiyapd; MokhdJ? (Nky;Nehf;fpa Fkpopd; ,af;fj;jpd; NghJ mjd; 

ntg;gepiy khwtpy;iy vdTk; FkpopDs; cs;s ePuhtp %yf;$Wfspd; vz;zpf;ifapYs;s 

khw;wk; Gwf;fzpf;fj;jf;fJ vdTk; FkpopYs;s thA ePupy; fiutjpy;iy vdTk; nfhs;f)  

 (1)  40m      (2)  50m   (3)  60m (4)  90m    (5)  100m 
   

43. Gs;sp xypKjy; xd;wpd; fhuzkhf  Gs;sp A ,y; cUthFk; xypr;nrwpT kl;lj;jpid tpl 

Gs;sp B ,y; cUthFk; xypr;nrwpT kl;lkhdJ 20dB Fiwthf cs;sJ. Gs;sp xyp 

KjypypUe;J A , B Mfpa Gs;spfspw;fhd J}uq;fs; KiwNa rA, rB Mapd; 

mtw;wpw;fpilNaahd njhlu;GfSs; rupahdJ? (vg;gFjpahYk; xyp cwpQ;rg;gltpy;iy 

vdf;nfhs;f) 

 (1) rA = 10 rB     (2) rB  =  20 rA   (3) rB  = 4 rA   (4) rB = 10  rA      (5) rB  =  100 rA  

 

44. fhl;lg;gl;l kpd;Rw;wpy; fyj;jpd; mfj;jil Gwf;fzpf;fj;jf;fJ. XY ,w;fpilg;gl;l 1Ω 

jilapD}lhd  kpd;Ndhl;lk; ahJ?  

 (1) 1.0A             

 (2) 2.0A              

 (3) 1.5A             

 (4) 3.0A             

 (5) 4.0A      

 

 

6Ω 

6Ω 

6Ω 

1Ω 

1Ω 1Ω 
6V 6V 

6Ω 

 

 

Y 

X 
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45. fpilj;jiuf;F Nky; xNu fpilkl;lj;jpypUe;J A, B 

vDk; ,U Jzpf;iffs; KiwNa epiyf;Fj;jhf 

fPo;Nehf;fpAk; fpilahfTk; xNu fjpfspy; xNu Neuj;jpy; 

fhl;bathW vwpag;gLfpd;wd. tspj;jil 

Gwf;fzpf;fg;gbd; gpd;tUk; $w;Wf;fSs; rupahdJ? 
 

(1) ,U Jzpf;iffSk; xNu Neuj;jpy; xNu fjpAld; jiuia milAk;. 

(2) ,U Jzpf;iffSk; xNu Neuj;jpYk; Mdhy; A ,Yk; ghu;f;f B cau;  fjpapYk; 

jiuia milAk;. 

(3) ,U Jzpf;iffSk; xNu Neuj;jpYk; Mdhy; B ,Yk; ghu;f;f A cau;  fjpapYk; 

jiuia milAk;. 

(4) A Kjypy; jiuia milAk; Mdhy; B gpd;djhf cau; fjpapy; jiuia milAk;. 

(5) A Kjypy; jiuia milAk; Mdhy; ,uz;Lk; jiuia milAk; NghJ xNu fjpiaf; 

nfhz;bUf;Fk;. 

46. xU Jzpf;if fpilj;jsnkhd;wpy; khwhf;fjpapy;; ,aq;Ffpd;wJ. mj;jsj;jpYs;s XY 

Ms;$w;Wj; jsj;jpy; X, Y mr;Rfs; topNa Neuk; t cld; Jzpf;ifapd; epiyapid fhl;Lk; 

tiuGr; Nrhbfspy; rhj;jpakhdJ my;yJ rhj;jpakhdit? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 (1) (A) kl;Lk;    (2) (B) kl;Lk;     (3) (C) kl;Lk;    

 (4) (B),(C) kl;Lk;    (5) (A),(B),(C) ahTk;  
 

 

x/m 

 

0 

 

5 

 

10 

 

-10 

 

-5 

 0 

 

5 

 

10 

 
t/s 

 

y/m 

 

0 

 

5 

 

10 

 

-10 

 

-5 

 0 

 

5 

 

10 

 
t/s 

 

(B) 

(C) x/m 

 

0 

 

5 

 

10 

 

-10 

 

-5 

 0 

 

5 

 

10 
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47. xU Kid jpwe;Js;s kapu;j;Jisf; FohapDs; mjd; JisapdJ fdtstpd; 98% 

,urj;jpdhy;  epug;gg;gl;Ls;sJ. fz;zhb kw;Wk; ,urj;jpd; fdtsT tpupTj;jpwd;fs; 

KiwNa g
 
ck; m

 
ck; MFk;. mt; ,urkhdJ Jis KOtJk; epug;gpf; 

fhzg;gLtjw;F njhFjpapd; ntg;gepiyapid mjpfupf;f Ntz;ba ,opT msthdJ?  

 gm  

2
)1(

 gm  

2
)2(

 gm  5049

1
)3(


 gm  2

2
)4(

 gm  4950

1
)5(


 

48. fhl;lg;gl;l jiltiy mikg;gpy; xt;nthU jil R ,dJk; ngWkhdq;fs; 

22 Ω Mapd; re;jpfs; XY ,w;fpilapYs;s tpisAs; jil ahJ? 

 5)1(  10)2(  

 
11)3(

 
25)4(

 44)5(  

49. xU rpwpa Fw;wp> xg;gkhd fpilj;jsj;jpy; 

itf;fg;gl;lLs;s mupaj;jpd; xg;gkhd rha;jsj;jpy; 

cr;rpapy; fhl;bathW itj;J gpbf;fg;gl;Ls;sJ. Fw;wpapd; 

jpzpTld; xg;gpLk; NghJ mupaj;jpd; jpzpT kpfg;ngupaJ. 

mupa> Fw;wpj;njhFjp tyg;gf;fkhf V Ntfj;jpy; 

,aq;fpf;nfhz;Ls;sJ. jiuapypUe;J Fw;wpapd; epiyf;fhd 

cauk; h ck;> ghV 2  ck; Mapd;> Fw;wp nkJthf ,aq;f mDkjpf;fg;gl Fw;wp  

fpilj;jiuapy; ,aq;Fk; Ntfk; ahJ? (Fw;wp mupaj;jpypUe;J fpilj;jiuf;F ,lk;ngaUk; 

NghJ Fw;wpapd; ,af;frf;jpapy; ,og;G VJk; Vw;gltpy;iy vdf; nfhs;f) 

 2
)1(

V
 2

)2(
V

 
V)3(

 V2)4(  
V2)5(

 

50. ,Nyrhd Nfhy; X ,d; xUKid $iunahd;wpy; nghUj;jg;gl;Ls;sJ. 

mk;Kidgw;wp NfhyhdJ RahjPdkhf epiyf;Fj;J jsj;jpy; Royf;$baJ. 

fhl;bathW mf;Nfhypd; kWKidapy; ghukhd rPu;f;Nfhy; Y  MdJ 

mk;Kidgw;wp RahjPdkhf epiyf;Fj;J jsj;jpy; Royf;$bathW nghUj;jg;gl;L 

njhFjp rkepiyapy; cs;sJ. ghukhd Nfhypd; fPo;Kidapy; jhspd; topNa 

tyg;gf;fkhf fpilahf Xu; fzj;jhf;F toq;fg;gLfpd;wJ. rpwpJ Neuj;jpd; gpd; 

Nfhy;j;; njhFjpapd; fzepiy tbtkhf ,Uf;ff; $baJ? 

 

 

 

 

 

 

  

 

*****
 

h V 

(1) (2) (3) (4) (5) 

R 

R 

R R 

R R 

X 

Y 
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,Wjpg; Gs;spfs; 

,yf;fj;jpy;  

vOj;jpy;  

guPl;rfupd; cgNahfj;jpw;F khj;jpuk; 
gFjp tpdh ,y Gs;spfs; 

A 

1  

2  

3  

4  

B 

5  

6  

7  

8  

9  

10  

nkhj;jk;  

rjtPjk;  

FwpaPl;nlz;fs; 

tpilj;jhs; guPl;rfu; 1  

tpilj;jhs; guPl;rfu; 2  

Gs;spfisg; guPl;rpj;jtu;  

Nkw;ghu;it nra;jtu;  

KOg;gjpg;GupikAilaJ / All Rights Reserved ] 
-1- 

❖ ,t;tpdhj;jhs; A, B vd;Dk; ,U 
gFjpfisf; nfhz;Ls;sJ. ,U 
gFjpfSf;Fk; xJf;fg;gl;l Neuk; 
%d;W kzpj;jpahyq;fs; MFk;. 
(Nkyjpf thrpg;G Neukhf 10 
epkplq;fs; toq;fg;gLk;) 

❖ fzpg;ghid gad;gLj;jf;$lhJ.  

❑ gFjp A - mikg;Gf;fl;Liu  

❖ vy;yh tpdhf;fSf;Fk; tpilfis ,t; 
tpdhj;jhspNyNa vOJf.  

❖ xt;nthU tpdhTf;Fk; tplg;gl;Ls;s 
,lj;jpy; ckJ tpilfis vOJf.  

❖ nfhLf;fg;gl;Ls;s ,lk; ckJ 
tpilfSf;Fg; NghJkhdJ 
vd;gijAk; tpupthd tpilfs; 
mtrpakpy;iy vd;gijAk; ftdpf;f.  

❑ gFjp B - fl;Liu  

❖ ehd;F tpdhf;fSf;F khj;jpuk; tpil 
vOJf. ckf;F toq;fg;gLk; 
jhs;fis ,jw;F gad;gLj;Jf.  

❖ ,t;tpdhj;jhSf;nfd toq;fg;gl;l 

NeuKbtpy; gFjp A NkNy 

,Uf;Fk;gbahf A, B Mfpa ,uz;L 
gFjpiaAk; fl;ba gpd;du; guPl;ir 
Nkw;ghu;itsuplk; ifaspf;f. 

❖ tpdhj;jhspd; gFjp B ia khj;jpuk; 
guPl;ir kz;lgj;jpypUe;J ntspNa 
vLj;Jr; nry;ymDkjpf;fg;gLk;. 

Rl;nlz; : ……………………………… 
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01. Ma;T$lnkhd;wpy; jpUg;Gjpwd; Nfhl;ghl;ilg; gad;gLj;jp jputnkhd;wpd; rhulu;j;jpiaj; 

Jzptjw;fhd gupNrhjidnahd;W xOq;fikf;fg;gl Ntz;bAs;sJ. ckf;F rhulu;j;jp 

JzpaNtz;ba jputk;> ePu;> kuf;Fw;wp> fj;jptpspk;G> kPw;wu;rl;lk;> ,Nyrhd ,iofs;> 

J}a;ikahd rpwpa fy; xd;W (50g tupirapyhdJ) kw;Wk; 25g, 50g, 100g jpzpTila 

epiwg;gbfSk; jug;gl;Ls;sd. 

  

(a) gupNrhjidia Muk;gpf;Fk; Kd; kPw;wu;Nfhiy fj;jptpspk;gpd; kPJ rkepiyailar; 

nra;tjw;fhd fhuzk; ahJ? 
 

……………………………………………………………………………………………………… 
 

(b) ,g; gupNrhjidf;fhf ePu; gad;gLj;Jk; epiwg;gbapd; Nju;e;njLj;j jpzpT ahJ? (,j; 

jpzpit M vdf; nfhs;f) 
 

epiwg;gb : 

……………………………………………………………………………………………………… 

fhuzk; 

.……………………………………………………………………………………………………. 

 

(c) ,jw;fhf ePu; xOq;fikj;j njhFjpapd; xU gUk;gbg; glj;ij fPOs;s ,ilntspapy; 

tiuf. kPw;wu;Nfhypd; <u;g;G ikaj;jpd; jhdj;jpid G vd glj;jpy; Fwpj;Jf; fhl;Lf. 
 

 
 
 
 
 
 
 
 
 
 

(d) Nky; Fwpg;gpl;l G vd;Dk; jhdk; kPw;wH Nfhypd; 50 cm Fwpapy; mike;Js;sJ.  fy;yhdJ 

10cm jhdj;jpy; ,izf;fg;gl;L rkepiyf;F njhpT  nra;ag;gl;l epiwg;gb 95cm Fwpapy; 
,izf;fg;gl;Ls;sJ. fy;yhdJ ePhpDs; Kw;WKOjhf mkpo;j;jg;gl;l epiyapy; Gjpa 

rkepiyf;F gbapid Muk;gj;jhdj;jpypUe;J 10cm ,dhy; efh;j;j Ntz;bAs;sJ. 
 

i. fy;ypd; jpzpitf; fhz;f.  

.…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

ii. fy;ypd; mlh;j;jpiaf; fhz;f.  

.…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

-2- 
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iii. ePhpw;F gjpyhf jputk; xd;wpy; fy; Kw;WKOjhf mkpo;j;jg;gl;l epiyapy; Gjpa 

rkepiyf;F gbapid Muk;gj;jhdj;jpypUe;J 15cm ,dhy; efh;j;j Ntz;bapUg;gpd; ePhpd; 
mlh;j;jpiaAk; jputj;jpd; mlu;j;jpiaAk; xg;gpLf. 

 

…………………………………………………………………………………………………… 
 

(e) fj;jptpspk;gpy; ,Ue;J epiwg;gb kw;Wk; fy;ypd; jhdq;fSf;fhd J}uq;fs; KiwNa x, y 

MFk;. njupe;njLf;fg;gl;l Fwpj;j ePsk; x0 ,w;Fupa rkepiy ePsk; y0 ngwg;gl;lJ. x0 
,id khwhJ Ngzpa tz;zk; fy;yhdJ ePu; kw;Wk; Nkw;$wpa  jputj;jpy; jdpj;jdpahf 

Kw;whf mkpo;j;jg;gl;lNghJ mtw;wpw;Fg; ngwg;gl;l rkepiy ePsq;fs; KiwNa yw, yl MFk;. 

ntt;NtW jpzpTila fw;fSf;F ghpNrhjid kPz;Lk; kPz;Lk; nra;ag;gbd;> ngwg;gLk;  yw, 

yl ngWkjpfSf;F ,ilapyhd tpj;jpahrk; yw - yl   vd;gJ  fw;fspd; jpzpTld; FiwAkh? 
$Lkh? khwhjh? 
 

……………………………………………………………………………………………………… 

 

(f) NkYs;s gupNrhjidKiw %yk; kuj;Jz;ilg; gad;gLj;jp kuj;jpd; mlu;j;jpiaf; fhz 
KbAkh? fhuzk; jUf. 

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

 

(g) jputj;jpd; mlh;j;jpia mstpLk; khdp ahJ?  

……………………………………………………………………………………………………… 

 
 

 

02. fyit Kiwapy; <af;Fz;Lfspd; jd;ntg;gf; nfhs;ssitf; fhzg; gad;gLj;jg;gLk; 
Ma;T$l cgfuz mikg;ig fPOs;s cU fhl;LfpwJ. 

 

(i) glj;jpy; fhl;lg;glhj gupNrhjidf;Fj; 
Njitahd cgfuzq;fs; ,uz;bidj; jUf. 

……………………………………………… 

……………………………………………… 
 

(ii) <af;Fz;Lfis ntg;gkhf;fg; gad;gLj;jg;gLk; 

cgfuz mikg;gpy; Fwpf;fg;gl;Ls;s A, B vDk; 
gFjpfspd; gad;ghLfs; ahit? 
 

A : …………………………………………… 

      …………………………………………… 

 

B : …………………………………………… 

      …………………………………………… 

 

-3- 
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(iii) ,t; Ma;T$lj;jpy; ntg;gkhdp D ,d; cWjp thrpg;G 100°C vd mstplg;gl;lJ. NtW 

#oy; epge;jidfspy; ,t; ntg;gkhdpapd; cWjp thrpg;G khWgl tha;g;Gs;sjh? fhuzk; 

jUf. 

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

 

(iv) <af;Fz;Lfis Neubahf ePupy; mkpo;j;jp ntg;gkhf;fhikf;fhd fhuzk; ahJ? 

 ……………………………………………………………………………………………………… 

 ..……………………………………………………………………………………………………. 
 

(v) <aj;ijg; ghupa <aj;Jz;LfshfNth <aj;J}shfNth gad;gLj;j KbahJ vd khztd; 

xUtd; thjpl;lhd;. ,jw;F ePu; cld;gLfpwPuh? fhuzk; jUf. 

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

……………………………………………………………………………………………………… 
 

(vi) ,q;F cUg;gb C gad;gLj;jg;gLtjd; Nehf;fk; ahJ? 

 ……………………………………………………………………………………………………… 
 

(vii) Nkw;gb gupNrhjidapy; khztd; xUtd; vLj;j jpzpT thrpg;Gf;fisAk; ntg;gepiy 

thrpg;Gf;fisAk; mit vLf;fg;gl;l xOq;fpy; ngaupLf. 

……………………………………….. (m1 vd;f) 

……………………………………….. (m2 vd;f) 

……………………………………….. (θ1 vd;f) 

……………………………………….. (θ2 vd;f) 

……………………………………….. (m3 vd;f) 

 

(viii) Ma;T$lj;jpy; KiwNa ‒10 njhlf;fk; 60°C tiuf;Fk;> ‒10 njhlf;fk; 100°C tiuf;Fk;> 

‒10 njhlf;fk; 200°C tiuf;Fk; vd;Dk; ntg;gepiy mstpil tPr;Rf;fisf; nfhz;l 

%d;W ntg;gkhdpfs; fpilf;fj;jf;fdthf cs;sd. ,tw;Ws; Nkw;Fwpj;j ntg;gepiy 

thrpg;Gf;fisg; ngWtjw;F kpfg; nghUj;jkhd ntg;gkhdp ahJ? fhuzk; jUf. 

……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

 

(ix) Nkw;gb fzpaq;fisAk; ePupd; jd;ntg;gf; nfhs;ssT sw IAk; fNyhupkhdp kw;Wk; fyf;fp 

njhFjpapd; jd;ntg;gf; nfhs;ssT sc IAk; nfhz;L <aj;jpd; jd;ntg;gf; nfhs;sT sl 

,w;F Nfhit xd;iwj; jUf. 

  …………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

-4- 
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(x) ePu; rhjhuzkhf Ma;T$lj;jpy; gad;gLj;Jk; KiwapYk; ghu;f;f Nkw;gb gupNrhjidapy; 

ckf;Fj; jug;gl;l Ma;fUtpapy; cs;s mD$yk; ahJ? 
 

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

 

 

03. khztndhUtd; Rukhdpiag; gad;gLj;jp mjph;ntz; mwpag;glhj ,irf;fit xd;wpd; kPbwd; 

f0 If; fhz;gjw;F gupNrhjidnahd;iwr; nra;aj; jpl;lkpLfpd;whd;. ,k;khztd; xU tiuG 

Kiwiag; gad;gLj;Jthndd vjpHghHf;fg;gLfpd;wJ. ,e;Nehf;fj;jpw;fhf ,irf;fitj; njhFjp 

xd;W toq;fg;gl;Ls;sJ.  

 
 

(a) gupit ngw;Wf; nfhs;tjw;F mtd; xypj;j ,irf;fitia vq;Nf itj;jy; Ntz;Lk;? 
 

………………………..……………………………………………………..………………… 
 

(b) gupit ngw;Wf; nfhs;tjw;F mtd; xypj;j ,irf;fitia Rukhdpapd; kPJ itf;fg;gLk; 
tpjj;jpid jug;gl;Ls;s cUtpy; tiue;J fhl;Lf.  
 
 
 
 
 
 
 
 
 
 

(c) itf;fg;gl;l ,irf;ftUld; Rukhdpf;fk;gp mbg;gil tifapy; gupitg; ngw mtd; 

gpd;gw;w Ntz;ba ghpNrhjidr; nray;Kiwia jUf.  
 

………………………..……………………………………………………………..…………… 
 

………………………………………………………………………………………..…………… 
 

(d) vy;yh ,irf;th;fSlDk; ghpT ngwg;gl KbAk; vd;gij cWjpg;gLj;j jug;gl;l 

,irf;fth;fspy; vt;tpirf;ftUld; ghpNrhjidia Muk;gpg;gph;? 

………………………..……………………………………………………………..…………… 
 

(e) ,t;tpirf;ftUld; ghpT ngwg;gl Kbatpy;iy vdpd; mtd; Rukhdpg; ngl;bapy; vt;tif 

khw;wk; nra;a Ntz;Lk;?  

………………………..……………………………………………………………..…………… 

(f) khztd; ntt;NtW ,irf;fth;fspd; mjph;ntz; f ,w;F  xj;j mbg;gil gupT ePsq;fs; 

l I mse;jhd;. 
 

-5- 
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i. gupT epiyiag; ngWtjd; cWjpapd;ikapd; tpisthf Vw;gLk; tOit Fiwg;gjw;F 

ckJ ghpNrhjid nrad;Kiw ahJ?  

………………………..……………………………………………………………..……… 
 

……………………………………………………………………………………………… 
 

ii.  l, f, Rukhdpf;fk;gpapd; myF ePsj;Jf;fhd jpzpT m, <h;f;fg;gl;l Rik M, <h;g;G 

Mh;KLfy; g Mfpatw;iw njhlu;G gLj;Jk; Nfhitia vOJf. 

………………………..……………………………………………………………..……… 
 

……………………………………………………………………………………………… 
 

iii. Vfgupkhz tiuigg; ngWk; tifapy; khwpfis xOq;FgLj;Jf. rhh;khwp y ia XH 

mstPl;bd; epfHkhw;whf mikahjthW njupe;njLf;f. rhuhkhwp x I ,dq;fhz;f. 
 

………………………..……………………………………………………………..……… 
 

……………………………………………………………………………………………… 
 

………………………..……………………………………………………………..………. 
 

iii. ePh; vjph;ghh;f;Fk; tisapapid fPOs;s ,ilntspapy; tiuf.  
 
 
 

 
 
 

 

iv. mjph;ntz; mwpag;glhj ,irf;fitf;F mbg;gil gupT ePsk;; l0 msf;fg;gl;lJ. f0 

,idg; ngWtjw;F tisapapy; l0 , f0 ,idf; Fwpj;Jf;fhl;Lf.  
 

 

04. mfj;jil 100Ω I cila XH mirAk; RUs; fy;tNdhkhdp 1mA kpd;Ndhl;lj;jpw;F KO 

mstpilj; jpwk;giy cz;lhf;Ffpd;wJ. 
 

(a) fy;tNdhkhdpapdhy; msf;fj;jf;f cah; mOj;j NtWghL ahJ?  

……………………………………………………………………………………………………… 
 

(b) ,f; fy;tNdhkhdpiaf; nfhz;L 

gy;tPr;rj;Jld; kpd;Ndhl;lk;, mOj;jNtWghL 

msf;fty;y mk;gpau;khdp> 

Nthy;w;Wkhdpfshf khw;w KbAk;. 

mUfpYs;s cUtpd;gb ,jw;Fhpa kpd; 

nghwpapay; Kiwikapid (Mechanism) 

-6- 
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vspjhdthW Fwpg;gpl KbAk;. ,q;F X, Y  

Mfpad ,k;khdpapd; Kbtplq;fshFk;. 
 

i. S vd Fwpf;fg;gl;bUf;Fk;; Mspapid P ,w;F topg;gLj;;jg;gLtJld; Msp K ,id 

%Ltjd; %yk; 1A, 10A kpd;Ndhl;lq;fSf;F KO mstpil jpUk;gy; fhl;lty;y 

gy;tPr;R mk;gpah;khdpahf gad;gLj;jyhk;.  

(a) njhpT nra;ag;gLk; tPr;Rf;fSf;F Msp 𝑆1 ,id topg;gLj;jg;gl Ntz;ba 

epiyfisj;jUf. 

(C my;yJ D) 

0 – 1A   -: ………………………………………… 

0 – 10A    -: …………………………………………. 

 

(b) ,uz;lhk; jrkjhdq;fSf;F  R1, R2    jilfspd; ngWkhdq;fis fhz;f.  

……………………………………………………………………………………………… 
 

……………………………………………………………………………………………… 
 

……………………………………………………………………………………………… 
 

(c) 0 – 1A   tPr;Rila mk;gpah;khdpahf cgNahfpf;ifapy; khdpapd; jil ahJ? 

(Kjyhk; jrkjhdj;jpy; jUf ) 

……………………………………………………………………………………………… 
 

……………………………………………………………………………………………… 
 

……………………………………………………………………………………………… 
 

ii. S vd Fwpf;fg;gl;bUf;Fk;; Mspapid Q ,w;F topg;gLj;;jg;gLtJld; Msp K ,id 

jpwg;gjd; %yk; 1V, 10V kpd;dOj;j NtWghLfSf;F KO mstpil jpUk;gy; 

fhl;lty;y gy;tPr;R Nthy;w;Wkhdpahf gad;gLj;jyhk;. 

   
(a) njhpT nra;ag;gLk; tPr;Rf;fSf;F Msp 𝑆2 ,id topg;gLj;jg;gl Ntz;ba 

epiyfisj;jUf. 

(A my;yJ B) 

0 – 1V   -: ………………………………………… 

0 – 10V  -: ………………………………………… 

 
 

(b) R3, R4 jilfspd; ngWkhdq;fis fhz;f  

……………………………………………………………………………………………… 
 

……………………………………………………………………………………………… 
 

……………………………………………………………………………………………… 

-7- 
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(c)  
 

 

 

 

 

 

fhl;ba Rw;wpy; fyj;jpd; mfj;jil Gwf;fzpf;fj;jhf ,Ug;gJld; kpd;dpaf;f 

tpir 10V MFk;. 

i. R, S ,w;F FWf;Nfahd mOj;j NtWghL ahJ?  ;  

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 
 

ii. ,t;tOj;j NtWghl;il msg;gjw;F ,k;khdpapd; vt;tPr;rpid njhpT nra;tPh; 

vdf;$wp ,e;epiyapy; khdpapd; thrpg;G ahJ? 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 
 

iii. khdpapd; thrpg;G cz;ikg; ngWkjpapypUe;J NtWgLtjw;fhd fhuzk; ahJ? 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 

*** 

E 

r=0 

R S 

10kΩ 30kΩ 

-8- 
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gFjp B ‒ fl;Liu 
 

mwpTWj;jy;fs;: 

❖ ehd;F tpdhf;fSf;F khj;jpuk; tpil vOJf. 

❖ GtpaPu;g;G fhuzkhf Mu;KLfy; g = 10 m s-2 

 

05. ,aw;if tsq;fspy; ePu; kpf Kf;fpakhd ,lj;ijg; ngWfpd;wJ. FbePu;> tptrhak;> ifj;njhopy; Nghd;w 

gy Jiwfspy; ePu; gad;gLtNjhL kpd; cw;gj;jpapYk; ePupd; gq;F msg;gupaJ. ,jd; mbg;gilapy; 

cUthf;fg;gl;lit jhd; ePu;kpd; epiyaq;fs;. ePu;kpd; epiyaq;fspy; ngupa mizfs; fl;lg;gl;L mjpy; 

ePu; Nrkpf;fg;gLfpwJ. Nrkpf;fg;gl;l ePiu mjpf mOj;jj;Jld; Foha;fs; (Penstock) topahf fPopwf;Fk; 

NghJ cUthFk; ePNuhl;lj;jpd; rf;jpiag; gad;gLj;jp Royp (Turbine) Royr; nra;ag;gLfpwJ. RoypAld; 

,izf;fg;gl;l kpd;gpwg;ghf;fp (Generator) kpd;rhuj;ij cw;gj;jp nra;fpd;wJ. FohapD}lhd ePupd; 

gha;r;ry; Ntfj;jpy; Vw;gLk; rLjpahd khw;wj;jpdhy; Vw;gLk; cau; mKf;f khw;wk; Fohapd; (Penstock) 

ghfq;fis Nrjkilar; nra;Ak;. ,t; tpisT Water hammer effect vdg;gLfpwJ. ,ij jtpu;f;f Surge 

tank vDk; ePiuj; jhq;Fk; nrq;Fj;jhd cUis tbtj; njhl;b gad;gLj;jg;gLfpwJ. ,J Penstock 

Fohapd; xU ,lj;jpy; nghUj;jg;gLk;. njhl;bapd; Nky; gFjp tspkz;lyj;jpw;Fj; jpwe;jpUf;Fk;. 

kpd;gpwg;ghf;fpapypUe;jhd tY Efu;r;rp khWgLk;NghJ Nozzle ,d; tpl;lj;ij khw;wp ePu;g;gha;r;ry; tPjj;ij 

khw;Wtjw;F xU nghwpEl;gk; gad;gLj;jg;gLfpwJ. cU (1) MdJ xU ePu; kpd;Dw;gj;jp epiyankhd;wpd; 

khjpup mikg;igf; fhl;LfpwJ. RoypAs;s miwapd; mKf;fk; tspkz;ly mKf;fj;jpy; khwhJ cs;sJ.  

tspkz;ly mKf;fk; P0 = 1 × 105 Pa , ePhpd; mlh;j;jp ρ = 1000 kgm-3 

 

 

 

 

 

 

 

 

 

 

KOg;gjpg;GupikAilaJ / All Rights Reserved ] 

cU (1) 
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(a) ,q;F 20 m cauk; tiu ePu;j;Njf;fj;jpy; ePu; Njf;fp itf;fg;gl;Ls;sJ. mizf;fl;bd; ePsk; 50 m 
MFk;. 

i. mizf;fl;bd; kPJ fpilahfj; jhf;Fk; ePu;epiyapay; tpiriaf; fzpf;f. (Penstock Fohapd; 

FWf;Fntl;Lg; gug;igg; Gwf;fzpf;f.) 

ii. mizf;fl;bd; mbg;gFjp mfykhf mikf;fg;gl;Ls;sjd; fhuzj;ij tpsf;Ff. 
 

(b) Nozzle ,ypUe;J ePu;j;Njf;fj;jpd; mbf;fhd epiyf;Fj;J cauk; x = 60 m. Nozzle ,ypUe;J Surge 

tank ,izf;fg;gl;l jhdk; X ,w;fhd epiyf;Fj;J cauk; 30 m. kpd;gpwg;ghf;fpapypUe;J Fwpj;j 

tY Efug;gLifapy; Nozzle ,d; jpwe;j Kidapd; tpl;lk; 1m ,y; Ngzg;gLfpd;wJ. 

i.  

(1) ,e;epiyapy; Nozzle ,D}lhf ntspNaWk; ePupd; Ntfk; ahJ? (ePhpd; gha;r;ry; NgZ}ypapd; 

tpjpf;F mikfpwJ vdf; nfhs;f) 

(2) X vd;Dk; jhdj;jpy; Penstock Fohapd; tpl;lk; 2m vdpd; mj;jhdj;jpy; ePupd; Ntfj;ijf; fzpf;f. 

(3) Penstock Fohapd; jhdk; X ,y; epiyapay; mKf;fj;ijf; fhz;f.  

ii. kpd;gpwg;ghf;fpapy; ,Ue;J ngwg;gLk; tY Efu;T Fiwtiltjhy; Nkw;$wpa nghwpEl;gj;jpdhy; 

Nozzle ,d; tpl;lk; 0.5 m Mf Fiwf;fg;gLfpd;wJ. cWjpepiyia mile;j gpd;> 

(1) Nozzle ,D}lhf ntspNaWk; ePupd; Ntfk; ahJ? 

(2) X vd;Dk; jhdj;jpy; Penstock FohapDs; Vw;gl;l mKf;f mjpfupg;G ahJ? 

(3) Surge tank ,d; ePu;kl;lj;jpy; Vw;gl;l cau mjpfupg;igf; fzpf;f. 

(4) Nkw;$wg;gl;l cau mjpfupg;ig cWjpahf miltjw;F vLf;Fk; 

fhyk; mjpfkhf ,Ug;gJ Penstock Fohia NkYk; ghJfhf;Fk;. 

Surge tank ,d; FWf;Fntl;Lg; gug;ig mjpfupj;jy; ,jid 

vt;thW rhj;jpakhf;Fk; vd;gij tpsf;Ff. 
 

(c) Nozzle ,d; tpl;lk; 1m Mf ,Uf;Fk; re;ju;g;gj;jpy;> 

i.  myF Neuj;jpy; ntspNaWk; ePupd; ,af;frf;jpiaf; fzpf;f. 

(π = 3 vdf; nfhs;f) 

ii.  ntspNaWk; ePupd; ,af;frf;jpapd; 80% ,id kpd;gpwg;ghf;fp 

nghwpKiw rf;jpahfg; gpupj;njLg;gjhfTk; ,jpy; 90% ,id 

kpd;rf;jpahf khw;WtjhfTk; ,Ug;gpd; ,e;epiyapy; 

kpd;gpwg;ghf;fpapd; gag;G tY ahJ? 
 

(d) rpy ePu; kpd;tY epiyaq;fspy; tspkz;lyj;jpw;Fj; jpwf;fg;gl;Ls;s Surge tank ,w;Fg; gjpyhf   

cU (2) ,w; fhl;lg;gl;Ls;s %lg;gl;l Surge tank gad;gLj;jg;gLk;. ,jd; mD$yj;ijf; Fwpg;gpLf. 

 

06. kdpjdJ ghu;itf;Fg; nghWg;ghd mq;fkhfpa fz;zpdJ Kf;fpakhd rpy fl;likg;Gf;fshf 

tpopntz;glyk;> ePu;kaTldPu;> fz;tpy;iy> gprpUly;> fz;zhbAldPu; kw;Wk; tpopj;jpiu vd;gd 

fhzg;gLfpd;wd. ,q;F tpopntz;glyk;, fz;tpy;iyapd; Nru;khdk; xU jdptpy;iyahf fUjg;gLk;. ,j; 

jdptpy;iyf;Fk; tpopj;jpiuf;Fk; ,ilapyhd Ntwhf;fk; 25mm vdf; nfhs;f. rhjhuz kdpjdpd; ghu;it 

tPr;R 25cm ‒ Kbtpyp tiuahFk;. ,tw;Ws; fz;tpy;iy kl;LNk Njitf;fika KwpTtYit khw;Wtjd; 

%yk; jdptpy;iyapd; Ftpaj;J}uk; khw;wkile;J ghu;it tPr;rpy; ,Ue;J tpy;iyapy; gLk; 

cU (2) 

 neUf;fg;gl;l tsp  
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xspf;fjpu;fis tpopj;jpiuapy; Ftpf;fpd;wJ. gprpu;j;jirfspd; RUf;fk;> jsu;tpdhy; gprpUlyhdJ 

fz;tpy;iyia Nehf;fp kw;Wk; mg;ghy; mirtjdhy; ,J rhj;jpakhfpwJ. 

(a)  

i.  ePu;kaTldPhpd; jdpKwpTr;Rl;b 1.33 vdpy; ,jD}lhd xspapd; Ntfj;jpidf; fhz;f? (tspapy; 

xspapd; Ntfk; 3×108 ms-1)   

ii. kdpjd; mtdJ mz;ikj;J}uj;jpy; cs;s nghUisAk; Nra;ikj;J}uj;jpy; cs;s (KbtpypapYs;s) 

nghUisAk; njspthfg; ghu;f;Fk; NghJ ,j; jdptpy;iyapd; tYf;fis fhz;f. 

iii. fz;tpy;iy jtpu;e;j Vida tpy;iyr; Nru;khdj;jpd; KwpT tY +30D vdpd;> NkNy gFjp (a)(ii) 

,y; xt;nthU re;ju;g;gj;jpYk; fz;tpy;iyapd; tYf;fis fhz;f. 

iv. fz;tpy;iyapd; tistpdhiuia Fiwg;gjd; %yNk mjd; Ftpaj;J}uk; Fiwf;fg;gLfpwJ. 

J}uTs;s nghUis Nehf;fpatu; fpl;lTs;s nghUis Nehf;Fifapy; gprpu;j;jir ehu;fspd; 

njhopw;ghl;bid RUf;fkhff; Fwpg;gpLf. 
 

(b) nghJthf tajhFk;NghJ mjpfsthd Gujg; nghUl;fs; gbtjd; fhuzkhf fz;tpy;iyahdJ Kfpy; 

Nghd;W nts;isahf (Milky white) Njhw;wkspf;Fk;. ,j;jifa fz; njhlu;ghd gpur;rpid fl;fhrk; 

(Cataracts) vdg;gLk;. fz;tpy;iyapd; Clhf xsp CLGFk; msT Muk;gj;jpy; Fiwtile;J 

tpopj;jpiuapy; cUthf;fg;gLk; tpk;gk; njsptw;wjhfj; Njhd;Wk;. ,t;thwhd gpur;rpid njhlu;r;rpahf 

mjpfupg;gjhy;  fz; kUj;Jtu;fshy; ,aw;if tpy;iy mfw;wg;gl;L mjw;Fg; gjpyhf nraw;if 

tpy;iy (Intra-ocular lens ‒ IOL) nghUj;jg;gLk;. ,JNt fz;Giu mWitr; rpfpr;ir vdg;gLk;. Mdhy; 

,r; nraw;if tpy;iyapd; tYit gprpu;j;jir ehu;fspdhy; kpfTk; Fiwe;j tPr;rpD}lhfNt 

(cau;e;jgl;rk; 1D tiuNa) khw;w KbAk;. ,t;thW nraw;if tpy;iy mzpe;Js;s xUtu; Nra;ikj; 

J}uj;ij ghu;f;Fk; NghNj nraw;if tpy;iyahdJ mjd; rhjhuz Ftpaj; J}uj;jpy; fhzg;gLk;. 

NkYk; mz;ikg; nghUl;fis ,e;egu; ghu;g;gjw;F gprpu;j;jir ehu;fs; RUf;fkilfpd;wd. ,q;F 

nraw;if tpy;iyapd; rhjhuz tY gpd;tUk; rkd;ghl;lhy; jug;gLfpd;wJ. 

P = A ‒ (0.9K + 2.5L)  

,q;F K vd;gJ tpopntz;glyj;jpd; KwpT tYthFk;.  

L vd;gJ mm ,y; fl;Fopapd; Mok; MFk;. 

A vd;gJ xU khwpypahFk;. ,jd; ngWkhdk; 99.7 m-1 MFk;. 
  

i. ,q;F gad;gLj;jg;gLk; nraw;if tpy;iyapd; rhjhuz tY ahJ?     

ii. kdpjdpd; mz;ikj;J}uj;ij 25cm Mf khw;Wtjw;Fj; Njitahd tpy;iyapd; tifAk;; 

Ftpaj;J}uKk; ahJ? 

 

(c)  

 

 

 

 

Clfj;jpD}L xspf;fjpu; nry;ifapy; Kwptpdhy; Vw;gLk; tpyfy; Clfj;jpd; KwpTr;Rl;bAld; 

mjpfupf;Fk;. vdpDk; KwpTr;Rl;b xNu gUkdhf cs;s re;ju;g;gj;jpYk;, cUtpy; fhl;lg;gl;lthW 

tpy;iyapd; Kjyr;Rf;F rkhe;jukhf mr;Rf;F mUfhikapYk; njhiytpYk; gLk; xUepwf; fjph;fspy; 

njhiytpy; gLk; fjpNu tpyfy; $bajhFk;. ,J mjd; gLNfhzk; mjpfk; (i1 > i2) vd;gjhy; MFk;.  
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i. fz;zpdhy; xU nghUs; Nehf;fg;gl;L njspthf mtjhdpg;gjw;F mg;nghUspYs;s xU Gs;spf;Fhpa 

tpk;gk; tpopj;jpiuapd; xU Gs;spapNyNa cUthjy; Ntz;Lk;. vdNt vkJ fz;zpy; ,jid 

epth;j;jp nra;tjw;F fz;tpy;iyapd; ikaj;jpypUe;J Xuk; tiu nry;y KwpTr;Rl;b gbg;gbahf 

mjpfhpj;J nry;y Ntz;Lkh? gbg;gbahf Fiwe;J nry;y Ntz;Lkh? fhuzk; jUf.  

ii. ePupDs; ,Uf;Fk; rhjhuz ghu;itAila xUtUf;F ePupYs;s nghUl;fs; njspthfj; 

Njhd;Wtjpy;iy  

(1) ,jw;fhd fhuzj;ij njspTgLj;Jf  

(2) fz;zpw;F mUfhikapYs;s nghUis mtjhdpf;ifapy; mjw;fhd fjpu; thpg;glj;jpid tiuf 

 

07.  

(a) kdpjdpd; Nkytatk; (upper limb) 

cUtpy; fhl;lg;gl;Ls;sthW Njhs; 

%l;il Row;rp mr;rhff; nfhz;L 

cliy tpyj;jp mirj;jy; 

ntspthq;fy; (abduction) vdg;gLfpwJ. 

,q;F Nkytatj;ij cau;j;Jtjpy; 

Deltoid jirapd; gq;fspg;G 

,d;wpaikahjJ. ,j;jirahdJ 

cUtpy; cs;s A vd;w ,lj;jpy; rpiu (tendon) xd;wpd; %yk; Fwpj;j gFjpapy; cs;s vd;ghd Ga 

vd;Gld; (humerus) ,izf;fg;gl;Ls;sJ. rpiu vd;gJ vYk;G kw;Wk; jirehu;fis ,izf;Fk; 

cWjpkpf;f kPs;jd;ik nfhz;l ,iofshFk;. 

,q;F OB topNa Ga vd;G fhzg;gLtNjhL Nkytatj;jpd; nkhj;j epiw B ,y; jhf;FfpwJ vdTk; 

nfhs;f. NkYk; Deltoid tendon ,d; ,Oit epiyf;Fj;J mr;Rld; 78° Nfhzj;ij mikf;fpwJ. 

(sin 78° = 0.98, cos 78° = 0.2) 

1) Deltoid rpiuapYs;s ,Oitiaf; fzpf;f. 

2) Deltoid rpiuahdJ 1.5 cm2 rPuhd FWf;Fntl;Lg; gug;igAk; 6 cm ePsj;ijAk; cilaJ. mjd; 

aq;fpd; kl;L 1 × 10 9 Pa 

(i) rpiuapYs;s ,Oitj; jifg;ig fzpf;f. (rpiuapYs;s ,OitahdJ mjd; FWf;Fntl;Lg; 

gug;gpw;F nrq;Fj;jhdJ vdf; nfhs;f) 

(ii) rpiuapd; ,Oit tpfhuk; kw;Wk; ePl;rpiaf; fzpf;f. 

(iii) ,e;epiyapy; rpiuapy; Nrkpf;fg;gl;l rf;jpiaf; fzpf;f. 

3) Nkw;gb fhl;lg;gl;Ls;s epiyikapypUe;J Nkytatj;ijg; gbg;gbahff; fPopwf;fp clYf;F 

rkhe;jukhff; nfhz;LtUk; NghJ deltoid tendon ,d; ,Oitf;F ahJ epfOk;? 
 

 
(b) Deltoid jirfis tYg;gLj;Jtjw;fhf Gym ,y; Shoulder press  ,ae;jpuj;ijg; gad;gLj;jp 

Nkw;nfhs;Sk; clw;gapw;rpia mUfpYs;s cU fhl;LfpwJ. cUtpy; fhl;bathW Nkytatk; 

epiyf;Fj;jhf cau;j;jg;gl;Ls;sJld; ,ae;jpuj;jpd; tlj;ijg; gw;wpg; gpbj;Js;sJ. 

(cos 53° = 0.6, cos 78° = 0.2) 
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,q;F OA = 8 cm, OC = 60 cm, tlk; fpilAld; Mf;Fk; Nfhzk; 

53° MFk;. 

 
(i) M = 4kg Mf ,Uf;Fk;NghJ Deltoid rpiuapd; ,Oit ahJ? 

(,e;epiyapy; Nkytatj;jpd; <u;g;G ikak; Nfhl;bd; topNa 

cs;sJ) 

(ii) rpiuapd; ,Oit tpfhuj;ijf; fzpf;f. 

(iii) glj;jpy; fhl;lg;gl;Ls;sthW Nkytatj;jpd; miktpid 

khw;whJ Deltoid rpiuapid tpfpjrk vy;iyia milar; 

nra;tjw;F M ,d; ngWkjp ahjhf ,Uj;jy; Ntz;Lk;? Deltoid 

rpiuapd; tpfpjrk vy;iy 10 MPa MFk;. 
 

 

(c) vil J}f;Ftjd; %yk; jir tsUk; nraw;ghl;il 

i`gu;nuhg;gp (Hypertrophy) vd miog;gu;. ,r; 

nraw;ghl;bd;NghJ jirfspd; Ez;rpijTfs; (Micro-

traumas) Vw;gLj;jg;gl;L mit clyhy; 

kPsj;jpUj;jg;gLk;NghJ jirfs; mfykhf 

tsu;r;rpailfpd;wd. ,Ug;gpDk; Kiwahd 

topfhl;lypd;wp ghupa mstpyhd vilfisj; 

J}f;FtJ epue;jukhd jirr; rpijTf;Fk; jirf; 

fpopTfSf;Fk; toptFf;fyhk;. RfNjfp 

kdpjndhUtd; Nkw;Fwpj;j clw;gapw;rp %yk; 

cau;e;jgl;rg; gaidg; ngWtjw;F Deltoid jirapd; 

jifg;G 400 kPa Mf ,Uf;fNtz;Lnkdf; 

fz;lwpag;gl;Ls;sJ. Deltoid jirf;fhd ,Oitj; jifg;Gf;Fk; tpfhuj;Jf;Fkhd tiuG NkNy 

fhl;lg;gl;Ls;sJ. ,q;F Deltoid jirapYs;s ,Oit T MdJ T = kT0 ,dhy; njhlu;GgLj;jg;gLfpwJ. 

,q;F k = 20 MFk;. 
 

1) A, D vd;gtw;iwg; ngaupLf. 
 

2) Deltoid jirapd; ruhrupf; FWf;Fntl;Lg; gug;G 40 cm2 vdpd; Deltoid jiriag; ngUg;gpg;gjw;fhf 

clw;gapw;rp nra;Ak; Nkw;Fwpg;gpl;l egUf;F cau;e;jgl;r gyidg; ngw gupe;Jiuf;fg;gl;l jpzpT M 

ahJ? 
 

3) Nkw;Fwpg;gpl;l egupd; njhlu;r;rpahd clw;gapw;rpapd; fhuzkhf rpy khj fhyq;fspd; gpd;G 

mtUila Deltoid jirapd; ruhrupf; FWf;Fntl;Lg; gug;G 50 cm2 Mf mjpfupf;fpd;wJ. jw;NghJ 

,e;egUf;F cau;e;jgl;r gyidg; ngw gupe;Jiuf;fg;gl;l jpzpT ahJ? 

 

4) Nkw;Fwpg;gpl;l egu; xU Fwpg;gpl;l ehspy; 20 kg jpzptpid jd;Dila clw;gapw;rpf;Fg; ghtpj;jhu;. 

,e;j epiw fhuzkhf mtUila jir Kw;wpYk; fpoptilAk; vdf; fhl;Lf. (Deltoid jirapd; 

cil jifg;G 500 kPa) 

05 
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08.  

(a) #upad; ‒ G+kp> g+kp ‒ epyh Nghd;w ngupa tpz;Zly; 

Nrhbfspy; mtw;wpd; tpisAs; <u;g;G tpir fhuzkhf 

rpy rpwg;G ,lq;fs; cUthf;fg;gl;bUf;Fk;. 

,j;jhdq;fspy; nra;kjpfs; xOf;fpyplg;gLtjhy; #upad;> 

g+kp> nra;kjpfs; Mfpad xNu NeHNfhl;by; ,Uf;FkhW 

g+kpAk; nra;kjpfSk; #upaid tyk; tUfpd;wd. me;j 

,lq;fspy; xU rpwpa tpz;fyk; itf;fg;gl;lhy; mJ 

epiyahd ghijapy; Rw;wpf; nfhz;bUf;Fk;. ,e;j rpwg;G 

,lq;fisNa Lagrangian points vd;fpNwhk;. xt;nthU 

tpz;Zly; NrhbfSf;Fk; (Earth ‒ Sun my;yJ Earth ‒ Moon) nkhj;jk; 5 Lagrangian Gs;spfs; 

cs;sd. 
 

#upad; ‒ G+kp Mfpa tpz;Zly;fspd; <u;g;gpd; 

tpistpdhy; cUthf;fg;gLk; Lagrangian Gs;spfs;  

L1, L2 ,dJ jhdq;fis NkYs;s glk; fhl;LfpwJ. 

L1 jhdj;jpYs;s nra;kjpapy; vg;NghJk; #upa 

ntspr;rk; glj;jf;fthWk; L2 jhdj;jpYs;s 

nra;kjpapy; vg;NghJk; #upa ntspr;rk; glhjthWk; 

fhzg;gLk;.    MfNt    L2      jhdj;jpYs;s 

nra;kjpapypUe;J  tpz;ntspia njspthf Nehf;f KbAk; vd;gjhy; ,r;nra;kjpapy; tpz;ntspj; 

njhiyNehf;fpfs; itf;fg;gLk;. (Vida Nfhs;fspd; <u;g;G tpir nry;thf;if Gwf;fzpf;f). 

#upaDf;Fk; G+kpf;Fk; ,ilapyhd J}uk; - r  

G+kpapypUe;J L1 Gs;spf;fhd J}uk; - x  

G+kpapypUe;J L2 Gs;spf;fhd J}uk; - y  

#upadpd; jpzpT - MS  

G+kpapd; jpzpT - ME  

i. ,g;Gs;spfspy; xOf;fpyplg;gLk; nra;kjpfspd; Rw;wy; fhyk; ahJ?  

ii. vg;Gs;spapYs;s nra;kjpapd; myF jpzptpw;fhd tpisAs; tpir cau;thdJ?  

iii. L1 jhdj;jpYs;s nra;kjpapd;  ,af;fj;ij fUjp MS , ME , r , G+kpapypUe;J L1 Gs;spf;fhd J}uk; 

x vd;gtw;wpw;F ,ilapyhd njhlh;Gilikia jUf  

(b) Gtp gw;wpa Ma;TfSf;fhfTk; gy;NtW NjitfSf;fhfTk; Gtpiar;Rw;wp ntt;NtW jsq;fspy; 

tl;lg;ghijfspYk; ePs;tisag;ghijfspYk; gy nra;kjpfs; tyk; tUfpd;wd.  

Gtpapd; jpzpT ‒  M    mfpy <h;g;G xUik –  G  

Gtpapd; Miu –  R     Gtp Nkw;gug;gpy; <h;g;G Mh;KLfy; ‒  10 Nkg-1  

i. jpzpT m cila nra;kjpnahd;W Miu r (>R) cila tl;l xOf;fpy; Gtpia Rw;WkhW 

tplg;gLfpwJ  

(1) nra;kjpapd;; njhlypf;fjpf;fhd Nfhitapid jug;gl;l fzpaq;fs; rhh;gpy; jUf  

(2) R = 6400km , r = 2R  Mf mikapd; nra;kjpapd; njhlypf;fjpia fzpf;f (√2 = 1.41) 

Earth 
Sun 

L1 L2 

x y 

r 
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(3) m = 1000 kg, r = 2R  Mf mikapd; Gtpapd; ikak; gw;wpa nra;kjpapd; Nfhz ce;jj;jpidf; 

fzpf;f   

(4) njhlUk; ,af;fj;jpy; nra;kjpapYs;s 

,ae;jpuj;jpd; nraw;ghl;bdhy; 

fzg;nghOjpy; mjd; njhlypf;fjp 

mjpfhpf;f mJ ePs;tisag;ghijia 

vLf;fpwJ. ,t;tpaf;fj;jpy; Gtpf;Fk; 

(ikak;) nra;kjpf;Fk;  ,ilapyhd 

FWfpa Juk; 2R ck;  $ba Jhuk; 4R 

ck; MFk;. ,t;tpaf;fj;jpy; nra;kjp 

vLf;fj;jf;f cah; fjpapidf; fhz;f.  (√
2

3
 = 0.8)  

 

ii. nra;kjpfSs; Gtpepiyahd (Geostationary) nra;kjpfs; vd;gJ Gtpapd; kj;jpaNfhl;bD}lhf  

(00 mfyhq;F) nry;Yk; jsj;jpd; kPJ xH mz;zsthf tl;lkhd kz;byj;jpy; cs;s 

cgNfhshFk;.  ,J jiuapy; cs;s xU Nehf;FeUf;F thdpy; ,af;fkw;wjhfj; Njhw;Wk;.  

(1) Gtpepiyahd nra;kjpfspd; Rw;wy;fhyk; ahJ?   

(2) ntt;NtW jpzpTfSila  Gtpepiyahd nra;kjpfs; tyk; tUfpd;wd. nra;kjpfspd; jpzpT 

(M) cld;  mtw;wpd; ,af;frf;jp (K) khWgLtjpid fhl;Lk; tisapia tiuf   

(3) Gtpepiyahd nra;kjpfspd; xOf;fpy; cs;s nra;kjp xd;W kw;iwa nra;kjpfs; RoYk; 

jpirf;F vjph;j;jpirapy; Roy;fpwJ. ,r;nra;kjpia G+kpapy; epiyahf cs;sth; mtjhdpg;gpd; 

mtUf;F mr; nra;kjp xUehspy; vj;jid jlitfs; Rw;WtJ Nghy; Njhd;Wk;? 

 

09. gFjp (A) my;yJ gFjp (B) ,w;F tpil jUf. 

 
(A) ghlrhiyf; fz;fhl;rp xd;wpw;fhf jahupf;fg;gl;l ru;trkdhd VO kpd;Fkpo;fisf; nfhz;l rpwpa ge;jy; 

khjpupnahd;wpd; mikg;G fPNo cUtpy; fhl;lg;gl;Ls;sJ. 

 

 

 

 

 

 

 

 

 

 

 

,q;F 40 cm MiuAila fhtyp cUisnahd;wpd; (Flasher drum) Nkw;gug;gpd; kPJ d = 12 cm 

mfyKila flj;jpf; fPyq;fis fhl;bAs;s tbtj;jpy; ,izj;J mikf;fg;gl;l xOq;fikg;ghdJ 

Y X 
E 

2R 4R 
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kpd; Nkhl;lu; xd;wpd; %yk; Row;wg;gLfpd;wJ. tpw;RUs;fisf; nfhz;like;j rpwpa fhgd; J}upiffs; 

cNyhfj; jl;Lld; njhLifailifapy; mjDld; njhlu;Gila Fwpj;j kpd;FkpohdJ xspu;fpd;wJ. 

,q;F flj;jpf; fPyq;fs;> ,izg;Gf; fk;gpfspd; jil Gwf;fzpf;fj;jf;fJ. kpd;Fkpo;fs; 

xt;nthd;wpdJk; tY tPjg;ghL 9V ,y; 4.5W Mf ,Ug;gJld; kpd;fyk; 10 Ah nfhs;sstj;ijAk; E 

kpd;dpaf;ftpiriaAk; r mfj;jiliaAk; cilaJ. (π = 3 vdf; nfhs;f) 

(a) Nkhl;lhuhdJ khwhf; Nfhzf;fjp 0.2 rad s-1 Rod;W nfhz;bUf;Fk; Xu; fzkhdJ (t = 0) NkNy 

cUtpy; fhl;lg;gl;Ls;sJ. kpd;Fkpo;fs; xspUk; Nfhyk; khWgLtjw;F vLf;Fk; Neuk; t0 nrf;fd; 

vdpd;> 

i. t0 ,idf; fzpf;f 

ii. gpd;tUk; Neu Mapilapy; xspUk; kpd;Fkpo;fspd; ,yf;fq;fisf; Fwpg;gpl;L ml;ltizia 

epug;Gf. (,e; Nehf;fj;jpw;fhf tpilj;jhspy; ,t;tl;ltizia gpujp nra;f) 

  
re;ju;g;gk; Neu Mapil (s) xspUk; kpd;Fkpo;fs; 

a 

b 

c 

d 

e 

f 

0 ‒ t0 

t0 ‒ 2 t0 

2 t0 ‒ 3 t0 

3 t0 ‒ 4 t0 

4 t0‒ 5 t0 

5 t0 ‒ 6 t0 

 

 

 

(b) NkNy jug;gl;l re;jh;g;gq;fs; a, d ,w;Fhpa Neu Mapilapy; fyj;jpypUe;J vLf;fg;gLk; 

kpd;Ndhl;lq;fs; KiwNa 1A, 0.53A MFk;. (ckJ fzpg;gPLfspd; NghJ 
19

10
53.0 =  vd;f)  

i. kpd;Fkpopd; jil ahJ?  

ii. fyj;jpdhy; ,lk; ngah;f;fj;jf;f Vw;wk; ahJ?  

iii. fyj;jpd; kpd;dpaf;ftpir> mfj;jiliaf; fhz;f. 

iv. re;ju;g;gk; c ,d; NghJ fyj;jpypUe;J vLf;fg;gLk; kpd;Ndhl;lk; ahJ?  

v. kpd;Nkhl;lhuhdJ njhopw;glhjjd; fhuzkhf cUisahdJ epiy c  ,NyNa njhlu;e;J 

jupj;jpUe;jJ vdpd; fyk; KOikahf kpd;dpwf;fk; miltjw;F vLf;Fk; Neuk; ahJ? (Kjypy; 

njhopw;gl;l Neuj;ijg; Gwf;fzpf;f) 

vi. kpd;Fkpo;fs; xspu;ifapy; mtw;wpd; gpufhrkhdJ khWgLtij epth;j;jp nra;tjw;F Rw;wpYs;s 

fyj;jpw;F rh;trkkhd gy fyq;fs; mf;fyj;jpw;F rkhe;jukhf njhLf;fg;gLfpd;wd. ,J vt;thW 

rhj;jpakhfpwJ? 

  

(c) gad;gLj;jg;gl;l Nkhl;lhu; M ,w;fhd kpd;Rw;iw glk; fhl;LfpwJ. fyj;jpd; kpd;dpaf;f tpir 24V  

Mf ,Ug;gJld; mfj;jil Gwf;fzpf;fj;jf;fJ. Msp MdJ %lg;gLk; fzj;jpy; fyj;jpypUe;J 2A 
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kpd;Ndhl;lKk; Nkhl;lhuhdJ Nkw;$wpa cWjpahd Nfhzf;fjpapy; Roy;ifapy; fyj;jpypUe;J 1A 

kpd;Ndhl;lKk; vLf;fg;gLfpwJ.  

 

i. kpd;Nkhl;lhupd; mfj;jil ahJ? 

ii. Nkhl;lhupy; J}z;lg;gl;l gpd; kpd;dpaf;ftpiriaf; 

fzpf;f. 

iii. kpd; Nkhl;lhupd; gag;G tY ahJ? 

iv. Nkhl;lhupdhy; czug;gLk;  jil KWf;fk; ahJ? 

 

 

(B)  

(a) ,yl;rpa ,UthapfisAk; xU jpuhd;rpw;wiuAk; nfhz;L Mf;fg;gl;l xU Rw;iw cU fhl;LfpwJ. 

nga;g;ghf 5 V my;yJ mjw;F mz;ik Nthy;w;wsTfSf;F jpuhd;rpw;wh; epuk;gj;jf;fjhf RB, RC 

jilfs; njhpT nra;ag;gl;Ls;sJ  

 

 

 

 

 

 

 

i. A, B nga;g;G Kbtplq;fSf;F toq;fg;gLk; nga;g;G Nthy;w;wsTfs; KiwNa VA , VB ,d; ntt;NtW 

ngWkhdq;fSf;F F ,Ys;s Nthy;w;wsT VF ,idf; fz;L gpd;tUk; ml;ltizia G+u;j;jp 

nra;f. (,e;Nehf;fj;jpw;F ml;ltizia cq;fs; tpilj;jhspy; gpujp nra;f). 

 

 

 

 

ii. gag;G F If; fUjp 5 V my;yJ mjw;F mz;ik Nthy;w;wsTfSf;F Jtpj 1 ,idAk; 0 V 

my;yJ mjw;F mz;kpj;j Nthy;w;wsTfSf;F Jtpj 0 ,idAk; tifFwpg;gpd; cUtpYs;s 

Rw;Wf;F cz;ik  ml;ltizia je;J mjw;nfhj;j gliyiaAk; jUf. 

VA VB VF 

0 

0 

5 

5 

0 

5 

0 

5 
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(b) jw;fhyq;fspy; tspgjdhf;fpapd; (Air-conditioner) njhopw;gLk; kw;Wk; njhopw;glh epiyfs; 

Nra;ikfl;Lg;gLj;jp / Remote (A), <ug;gjd;Gydp (B), Timer (C), vd;gtw;why; jPu;khdpf;fg;gLfpd;wd. 

Nra;ikfl;Lg;gLj;jp> <ug;gjd;Gydp> Timer vd;gtw;wpd; “ON” kw;Wk; “OFF” epiyfs; KiwNa 

jUf;fg; ngWkhdq;fs; 1, 0 Mfpatw;iw gpwg;gpf;fpd;wJ. F MdJ jUf;fg; ngWkhdk; 1 I 

ngWifapy; tspgjdhf;fp njhopw;gLtjhfTk; F MdJ jUf;fg; ngWkhdk; 0 I ngWifapy; 

tspgjdhf;fp njhopw;glhjjhfTk; tbtikf;fg;gl;Ls;sJ.   

Nra;ikfl;Lg;gLj;jp (A) - ,jid “ON”, “OFF” epiyfSf;F mikg;gjd; %yk; tsp gjdhf;fpia     

KiwNa njhopw;gLk;, njhopw;glhj epiyf;F NgZk;  

<ug;gjd;Gydp (B)             - ,J Kd;$l;bNa tiuaWj;j mjp$ba <ug;gjid fz;lwpAk;NghJ mjd; 

epiyia “ON” vd mikf;Fk;. mg;NghJ tspgjdhf;fpahdJ jhdhfNt 

njhopw;gLk;.  

Timer  (C)                      -      Kd;dikj;j Neu ngWkhdj;ij milAk; tiuf;Fk; mjd; epiyia 

“OFF” vd mikj;J mJ me;Neu ngWkhdj;ij mile;jTld; epiyia 

“ON” Mf mikf;fpd;wJ. ,jd;NghJ tspgjdhf;fpahdJ jhdhfNt 

“OFF” epiyia milAk;.  

i.  Nkw;gb Rw;Wf;fhd cz;ik ml;ltiziaj; jahupj;J mjw;fhd G+ypad; Nfhitia vOJf. 

( C “ON” Mf mikAk; fhyg;gFjpapy; A, B “ON” Mf mikj;jy; nry;Ygbaw;wJ. mjhtJ C 

“ON” Mf mikAk; fhyg;gFjpapy; A, B ,d; ve; epiyikfspYk;  tspg;gjdhf;fp njhopw;glhJ) 

ii.  tspgjdhf;fpiaf; fl;Lg;gLj;Jtjw;fhd jUf;fr; Rw;wpid NOR gliyfis nfhz;L Mf;Ff. 

 

(c)  

 

 

 

 

  

 

  

 

 

 

,uT Ntisapy; tPjp tpsf;Ffis jd;dpr;irahf xspur;nra;Ak; kpd;Rw;W xd;W 

tbtikf;fg;gl;Ls;sJ. fhl;lg;gl;l kpd;Rw;wpy; LDR ,d; jilahdJ xspr;nrwpTld; khWglf;$baJ. 

xspglhj NghJk; xspgLk; NghJk;  LDR ,d; ruhrupj; jilfs; KiwNa 1 MΩ, 0.1 kΩ MFk;. 

,q;F nraw;ghl;L tpupayhf;fpapd; gag;gpd; (output) epuk;gy; Nthy;w;wsT ±15 V MfTk; jpwe;jjl 

eak; (AO) 105 MfTKs;sJ. ,jd; nga;g;Gj;jil kpf cau;T vd;gjhy; ,jd; nga;g;G (Input) 

Kbtplq;fspD}lhd kpd;Ndhl;lk; Gwf;fzpf;fj;jf;fJ. C, E vd;gd KiwNa NOT jUf;fg;gliyAk; 

jpuhd;rpw;wUk; MFk;. 

19 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


 AL/2025/01/T-II(B)    - 19 - 

 
[gf;.   Ig; ghu;f;f 

cUtpy; fhl;lg;gl;Ls;s Relay MdJ 

kpd;Ndhl;lj;ij toq;Ftjd; %yk; 

,Uk;G mfzpiaf; fhe;jkhf 

khw;Wtjhy; njhopw;gLk; xU 

MspahFk;. kpd;Ndhl;lk; ghAk;NghJ 

Relay ,Ds; cUthf;fg;gl;l 

kpd;fhe;jj;jhy; MNkr;ru; ftug;gl;L 

Moving contact MdJ efu;tjhy; 

tPjptpsf;Ff;F kpd;tY toq;Fk; Rw;W 

G+uzg;gLj;jg;gLtjhy; ,uTNtisapy; 

tPjptpsf;fhdJ xspu;fpd;wJ. 

i. A vd;Dk; Gs;spapy; mOj;jk; ahJ? 

ii. B vd;Dk; Gs;spapy; cs;s mOj;jj;ij xspgLk; NghJk; xspglhj NghJk; mz;zsthf fhz;f.  

iii. xspgLk; NghJk; xspglhj NghJk; Y vd;w Gs;spapy; cs;s mOj;jq;fisf; fhz;f. 

iv. tPjp kpd;tpsf;if xspur; nra;tjw;F Neubahf Nrfupg;ghd; kpd;Ndhl;lk; gad;gLj;jg;glhikf;Ff; 

fhuzk; jUf. 

v. ,utpy; xsph;e;j tPjp tpsf;F gfypy; mizar;nra;Ak;  Relay ,d; njhopw;ghl;Lg; nghwpKiwia 

tpsf;Ff. 

vi. Nkw;gb Rw;wpy; D1 (Flyback diode) MdJ Relay ,d; 1, 2 Kbtplq;fSf;F ,ilNa 

,izf;fg;gl;ljd; Nehf;fk; ahJ? 

 

10. gFjp (A) my;yJ gFjp (B) ,w;F tpil jUf. 

(A) MNuhf;fpakhd tho;T xd;iwf; nfhz;Lelj;j ePuhtp; ,d;wpaikahjjhFk;. kdpj cly; eydpy; 

<ug;gjdpd; Kf;fpaj;Jtj;ij Muha jdp <ug;gjdpYk; ghu;f;f rhuPug;gjd; rpwe;jjhFk;.  kdpj cly; 

eyDf;F tsp <ug;gjdpd; Kf;fpaj;Jtk; gw;wp nra;ag;gl;l Muha;r;rpfspd; Kbthf MNuhf;fpa kdpj 

tho;Tf;F tspapd; rhuPug;gjdpd; msT 40% ,ypUe;J 60% ,w;Fs; ,Uf;fNtz;Lk; vdf; 

fz;lwpag;gl;Ls;sJ. 40% I tplf; Fiwthd rhuPug;gjd; cs;s ,lq;fspy; Rthrpg;gjdhy; 

Rthrf;Foha;fspd; rspak; (mucus) ePufw;wg;gl;L fha;tjhy; Rthrg;ghijapd; tbfl;Lk; ,ay;G 

Fiwf;fg;gl;L EiuaPuy; gpur;rpidfSf;F toptFf;fpwJ. fz; Nghd;w nkd;ikahd nkd;rt;thy; 

#og;gl;l mq;fq;fSf;Fk; ,it ghjpg;ig Vw;gLj;Jfpd;wd. NkYk; itu]; Nghd;w rspak; %yk; guTk; 

Ez;zq;fpfspd; gutYf;Fk; ,J cjtpahf mikfpwJ. 60% ,w;Fk; mjpfkhd rhuPug;gjd; cs;s 

,lq;fspy; trpg;gjhy; M];Jkh Nghd;w xt;thikj; jhf;fq;fSf;fhd tha;g;ig ,J mjpfupf;fpd;wJ. 

NkYk; tpau;it Mtpahjiyj; jLj;jypd; %yk; clypd; ,aw;ifahd Fsp&l;ly; nraw;ghl;bidj; 

jilnra;fpd;wJ. mj;Jld; tpau;itapd; %yk; mfw;wg;gLk; fopTfspd; foptfw;wy; nraw;ghl;ilg; 

ghjpf;fpd;wJ. ,J gpd;diltpy; rpWePufr; nraypog;G Nghd;w ghuJ}ukhd tpisTfis tpistpf;ff; 

$Lk;. Nkw;fhrpa ehLfspy; rhjhuz epiyikfspy; tspapd; rhuPug;gjd; 30% ,y; fhzg;gLk;. ,g; 

gpuNjrq;fspy; rhjhuz epiyikfspy; ntg;gepiy 40°C MFk;. 40°C ,y; ePuhtpapd;  epuk;gyhtp mlu;j;jp 

50 g m-3 MFk;. 

 

20 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


 AL/2025/01/T-II(B)    - 20 - 

 
[gf;.   Ig; ghu;f;f 

(a)  

i. 40% I tpl <ug;gjd; Fiwe;j ,lq;fspy; thOk;NghJ Vw;gLk; ghjfk; xd;iwf; Fwpg;gpLf. 

ii. 60% I tpl <ug;gjd; $ba ,lq;fspy; thOk;NghJ Vw;gLk; ghjfk; xd;iwf; Fwpg;gpLf. 

iii. rhjhuz epiyikfspy; Nkw;fhrpa ehLfspy; fhzg;gLk; tspapd; jdp <ug;gjidf; fzpf;f. 

(b) MNuhf;fpakhd tho;nthd;iw tho Fwpg;gpl;l gFjpapy; thOk; kf;fs; jq;fs; tspapd; <ug;gjid 

50% ,y; guhkupf;f Mirg;gl;ldu;. ,jw;fhf mtu;fs; <ug;gjdhf;fp xd;iwg; ghtpf;f Kw;gl;ldu;. 

<ug;gjdhf;fp vdg;gLtJ tsp <ug;gjid mjpfupf;fg; gad;gLj;jg;gLk; fUtpahFk;. <ug;gjdhf;fpfspy; 

gy tpjq;fs; cz;L ,tw;wpy; xd;W  fopnahyp <ug;gjdhf;fpahFk;. ,J kpd;rkpf;iQia 

fopnahypr;rkpf;iQahf khw;Wk; ,Wf;fkpd; gspq;F xd;wpd; mjpu;itg; gad;gLj;jp ePu; rpWJspfshf 

tspapy; tprpwg;gLk;. ,t;thW tPrg;gLk; JspfspypUe;J ePh;  Mtpahtjd; %yk; tspapd; rhuPug;gjd; 

tpUk;gpa epiyikf;Ff; nfhz;Ltug;gLk;.  

rhjhuz epiyikfspy; Nkw;F Mrpag; gpuNjrq;fspy; ,Uf;Fk; 40 m3 fdtsTila xU miwapd; 

rhuPug;gjid 50% Mf mjpfhpg;gjw;F 400C ntg;gepiyapYs;s 625g ePu; rpWJspfs;  tspapy; 

tprpwg;glNtz;bAs;sJ. ,r;rpWJspfs; ruhrhpahf 16 epkplk; tspapy; ,af;fp, xUgFjp ePh; 

,j;Jspfspy; ,Ue;J Mtpahfp kpFjp miwapd; mbj;jsj;jpy; gbfpwJ. 
 

i. Mtpahf Ntz;ba  ePuhtpapd; jpzpT ahJ? 

ii. fzpf;fg;gl;l  ePuhtpj;jpzpT Mtpahtjw;F   Njitg;gLk; ntg;grf;jpiaf; fzpf;f. (Nkw;gb 

epge;jidfspy; ePupd; Mtpahjypd; jd;kiwntg;gk; 2 × 106 J kg-1) 

iii. ,r; rpWJspfs; tspapypUe;J ntg;gj;jpid ngWk; tPjj;jpidf; fhz;f (miwapd; mbj;jsj;jpy; 

gbAk;  ePhpd; ntg;gepiy 400C vd;f)  

iv. xU tprpwypy; (xU mjph;tpy;) tprpwg;gLk; ePupd; msT 350 µg vdpd;> Nkw;gb nraw;ghl;il xU 

epkpl Neuj;jpy; elj;j ghtpf;fNtz;ba ,Wf;fkpd; gspq;fpd; mjpu;T kPbwidf; fzpf;f. 
 

(c) ckpo;ePu; %yk; guTk; Nehahf;fpfspd; guk;gypYk; tspapd; rhuPug;gjd; nry;thf;Fr; nrYj;Jk;. 

,t;thwhd Nehahf;fpfs; Neha;f;Fl;gl;ltu; Jk;Kk; NghJ ckpo;ePu; JspfSld; tspkz;lyj;jpw;F 

tpLtpf;fg;gLk;. Jspfs; vLf;Fk;  KbT Ntfk; v MdJ v = ka2 vDk; rkd;ghl;lhy; jug;gLk;. ,q;F 

k vd;gJ Fwpj;j epge;jidfspy; xU khwpypAk; a vd;gJ fUjg;gLk; ckpo;ePu;j; Jspapd; ; MiuAk; 

MFk;. (Jk;Kk; NghJ tpLtpf;fg;gLk; ckpo;ePu; Jspfs; cldbahf KbT Ntfj;ij vLf;fpwJ vd;f) 

i. rpwpa MiuAila ckpo;ePu;j; Jspah nghpa  MiuAila ckpo;ePu;j; Jspah tspapy; $ba Neuk; 

,Uf;Fk; 

ii. nfhNuhdh njhw;Ws;s fhyj;jpy; tspg;gjdhf;fp njhopw;gLk; %ba miwfspDs; kf;fs; $Ljy; 

tpUk;gj;jf;fJ my;y fhuzk; jUf 
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(B) xspkpd;dpay; Nghl;Nlhkhdp (photoelectric photometer) 

MdJ xspkpd; tpistpidg; gad;gLj;jp el;rj;jpuq;fs; 

kw;Wk; Vida mz;lntspg; nghUl;fshy; ntsptplg;gLk; 

fjpu;g;ig Muha thdpayhsh;fshSk;, 

kUj;Jtj;Jiwapy; gad;gLj;jg;gLk; fjph;g;gpd; nrwpit 

cWjpg;gLj;Jtjw;F kUj;Jth;fshYk;  gad;gLj;jg;gLk; 

Xu; cgfuzkhFk;. ,t; cgfuzj;jpd; (xspf;fyk;) vspa 

xOq;fikg;G  cU (1) ,w; fhl;lg;gl;Ls;sJ. 

 

(a) ,t; cgfuzj;ijg; gad;gLj;jp #upadpd; Nkw;gug;G ntg;gepiy> Nkw;gug;gsT Nghd;wtw;iwj; 

JzpAk; gupNrhjidnahd;wpy; #upadpypUe;J ntsptplg;gLk; fjpu;tPr;rhdJ Kjypy; mjpypUe;J 

jdpnahU miyePsj;Jf;fhd fjpu;fis kl;Lk; jdpikg;gLj;Jtjw;fhf UBV system vdg;gLk; xU 

tbfl;ly; nghwpKiw xd;wpD}lhf mDg;gg;gLfpd;wJ. gpd;du; ,t;thW jdpikg;gLj;jg;gl;l 

fw;iwahdJ  xspf;fynkhd;wpd; fNjhl;bd; kPJ tpo tplg;gl;L> Fwpj;j miyePs xspf;Fg; 

gpwg;gpf;fg;gLk; kpd;Ndhl;lk; (I) toq;fg;gLk; Nthy;w;wsTld; (V) khWk; tpjk; tiughf;fg;gLfpd;wJ. 

#upadpy; ,Ue;J fhyg;gLk; miyfSs;  cr;r fjpu;g;Gr; nrwpit jUtjw;nfhj;j  

miyePsj;jpw;Fhpa (λm)  fjph;g;G fw;iw  tbfl;ly; nghwpKiwapDhlhf ngwg;gLfpwJ. ,f; 

fjph;g;gpid xspf;fy fNjhl;by; gl mDkjpj;J ngwg;gLk; tisap cU (2) ,w; fhl;lg;gl;Ls;sJ. 

 

 

 

 

 

 

 

 

 

fzpg;gPLfSf;F ck;kplk; gpd;tUk; khwpypfSk; njhlh;GfSk; jug;gl;Ls;sd  

,yj;jpudpd; Vw;wk; e = 1.6 × 10 -19 C 

fNjhl;by; gad;gLj;jg;gLk; cNyhfj;jpd; Ntiyr; rhu;G = 2.8 × 10-19 J 

gpshq;fpd; khwpyp h = 6 × 10 -34 J s  

tPdpd; ,lg;ngau;r;rp khwpyp C = 3 × 10 ‒3 m K  

#upaDf;Fk; G+kpf;Fk; ,ilapyhd J}uk; D vdpd;  4πD2 = 3×1023m2 

];nughdpd; xUik   MfTk; ; #upadpd; Nkw;gug;G jdpntg;gepiy Ts MfTk; ,Ug;gpd; 

σTs
4 =  8×107Wm-2 

i. tpLtpf;fg;gLk; ,yj;jpud;fSs; mjpAau; ,af;frf;jpia A+y;fspy; fzpf;f.   

ii. ,f; fjpu;tPr;rpw;Fupa miyePsj;ij (λm) nm ,y; fhz;f  

iii. #upaid xu; fUk;nghUshff; fUjp #upadpd; Nkw;gug;G ntg;gepiyiaf; (Ts) fzpf;f.  

cU (2) 

cU (1) 
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iv. xU nrf;fdpw;F tpLtpf;fg;gLk; ,yj;jpud;fspd; vz;zpf;ifiaf; fzpf;f.  

v. fNjhl;by; gLk; Nghl;ld;fspy; 80%  tPjkhd Nghl;ld;fshy; kl;LNk xspapyj;jpud;fs; 

gpwg;gpf;fg;gLkhapd;> xU nrf;fdpy; fNjhl;by; gLk; Nghl;ld;fspd; vz;zpf;ifiaf; fzpf;f. 

vi. fjph;g;ghdJ fNjhl;bd; 1 cm2 gug;gstpw;F nrq;Fj;jhf gl mDkjpj;jpUg;gpd;. ,t; miyePsj;jpy; 

G+kpia te;jilAk; fjpu;g;gpd; nrwpitf; (Imax) fz;lwpf. (Wm-2 ,y;) 

vii. ,t;thwhd ghpNrhjidfspy; ,Ue;J #upafw;iw Gtp Nkw;gug;gpw;F nrq;Fj;jhf gLk; re;jh;gj;jpy;, 

G+kpia te;jilAk; nkhj;j fjpu;g;gpd; nrwpT 1600Wm-2 vd mwpag;gl;Ls;sJ  

(1) Mapd;> #upadhy; myF Neuj;jpw; gpwg;gpf;fg;gLk; fjpu;g;Gr;rf;jpia (#upadhy; gpwg;gpf;fg;gLk; 

fjpu;g;gpd; tY) fhz;f. 

(2) #upadpd; Nkw;gug;gsitf; fhz;f 

 

(b) Fwpj;j Gw;WNeha;f; fyq;fis nrayw;wjhf;Ftjw;F 100nm,150nm miy ePsq;fisAila 

fjph;g;Gfisg; gad;gLj;jyhk; vd mwpTWj;jg;gl;Ls;sJ. (chpa vy;yhf; fzpg;GfSf;Fk; hc=1240eV 

nm vdf; nfhs;f ,q;F h MdJ gpshq; khwpypAk; c MdJ xspapd; fjpAk; MFk;)  

i. mwpTWj;jg;gl;l  Nghl;Nlhd;fspd; xj;j rf;jpia eV ,w; fhz;f  

ii. Fwpj;j KjyhdJ  mwpTWj;jg;gl;l  Nghl;Nlhd;fis kl;Lk; fhYtJld; KjypypUe;J Fwpj;j 

Jhuj;jpYs;s Gs;spapy; Wm-2 ,y; mstplg;gLk; nrwpTfs; ,U Nghl;Nlhd;fSf;Fk; rkkhdJk; 

MFk;  

(1) myF gug;gpDhL myF Neuj;jpy; nry;Yk; 100 nm Nghl;Nlhd;fspd; vz;zpf;iff;Fk;      

150 nm Nghl;Nlhd;fspd; vz;zpf;iff;Fk; ,ilapyhd tpfpjk; ahJ?  

(2) KjypypUe;J fhyg;gLk; fjph;g;ghdJ  tbfl;ly; nghwpKiwapDhlhf xspf;fNjhl;by; gl 

mDkjpf;fg;gLfpwJ. 100 nm Nghl;Nlhd;fs; gl mDkjpf;fg;gLifapy; ngwg;gLk; I-V 

tisapapid fPOs;s glk; fhl;LfpwJ.  

 

 

 

 

 

  
 

 

 

150nm Nghl;Nlhd;fs; gl mDkjpf;fg;gLifapy; ngwg;gLk; tisapapidAk; tbfl;ly; 

nghwpKiwapy;yhJ Neubahf fjph;g;ghdJ gl mDkjpf;ifapy;; ngwg;gLk; tisapapidAk; 

NkYs;s tisapapy; xg;gpl;L tiuf. ePh; tiue;j tisapfis KiwNa X, Y vd 

ngaupLf. ,e;Nehf;fj;jpw;fhf ,t;tisapapid ckJ tpilj;jhspy; gpujp nra;f (vy;yh 

re;jh;g;gj;jpYk; fNjhl;by; rkFWf;Fntl;Lg;gug;gpy; Nghl;Nlhd;fs; gl mDkjpg;gjhfTk; 

gLk; Nghl;Nlhd;fspd; xNu rjtPjk; xspapyj;jpud;fisf; fhYfpd;wnjdf; nfhs;f)

 

*** 
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