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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 

gpujhd mstpil

Ntzpah; mstpil

Gwj;jhilfs;

mfj;jhilfs;

Mok; mstpLk; Nfhy;/Nfhy;;

Ntzpah; mstpilia gpujhd mstpilapd; kPJ efh;j;Jjy;

Ntzpah; mstpil kw;Wk; miraf; $ba jhilfis mstPL nra;Ak; NghJ 

epiyg;gLj;jp itj;jpUj;jy;

0.9 mm / 0.09cm

0.1 mm / 0.01cm             
(rupahd myfpy;iy vdpy; Gs;sp ,y;iy)

(g+r;rpak; gpujhd mstpilia gpuptpd; miuthrpg;gFjpia jhz;bapUf;f Ntz;Lk;)

...........................................................................................................................................(01 Gs;sp)

............................................................................................................................(01 Gs;sp)

........................................................................................................................................(01 Gs;sp)

............................................................................................................................................(01 Gs;sp)

...........................................................................................................................................(01 Gs;sp)

...........................................................................................................................................(01 Gs;sp)

..............................................................................................................................(01 Gs;sp)

................................................................(01 Gs;sp)

................................................................(01 Gs;sp)

................................................................(01 Gs;sp)
l
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…………………………………………………………………………………………………. 

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

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

(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?

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

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

epiyf;Fupa thrpg;G   = - 0.9 mm

epiyf;Fupa thrpg;G  =  - 0.1 mm

,Uk;Gj;jfl;bd; jbg;G =  -0.1 mm - (-0.9 mm) = 0.8 mm

mfj;jhilfs;

Mok; mstpLk; Nfhy;

Gwj;jhilfs; 

Gwj;jhilfs; 

miuf; Nfhsj;jpd; fdtsT $W 

cUisg; gFjpapd; fdtsT $W

ntg;gkhdp

fhty;fl;L jputpak;

fNyhupkhdp

fk;gp tiy nfhz;l fyf;fp

ePu;

rupahd mikg;Gf;F (03 Gs;spfs;) 

• fk;gptiy ,lg;gl;l mstpd; fyf;fp

• fhtyplg;gl;bUj;jy;

• XusT ghj;jpuj;ij tpl Fiwthd ePh; kl;lk;

• rupahd ngahPL  (01 Gs;sp)

gdpf;fl;bapd; midj;J gFjpfspYk; cs;s ntg;gepiy 0oc Mf ,Ug;gij cWjpnra;jy;   my;yJ FWfpa Neuj;jpy;

cUFtjhy; gupNrhjid Neuk; Fiwf;fg;gl;L NtW tifahd ntg;g ,og;Gff;fs; jLf;fg;gly; my;yJ fyitapd; ,Wjp 

ntg;gepiyia gdpgLepiyia tpl FiwtilahJ Ngz Kbjy;..............................................(VjhtnjhU fhuzj;jpw;F 02 Gs;spfs;)

...................................................................................................................................(01 Gs;sp)

...................................................................................................................................(01 Gs;sp)

.............................................................................................(01 Gs;sp)

..................................................................................................................................................(01 Gs;sp)

.......................................................................................................................................(01 Gs;sp)

....................................................................................................................................................(01 Gs;sp)

.....................................................................................................................................................(01 Gs;sp)

...............(02 Gs;spfs;)

...............(01 Gs;sp)
20 Gs;spfs;
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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 = 270g

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;;; 

Ma;T $l  my;yJ miw ntg;gepiy                     #oy; ntg;gepiyf;F Gs;spfs; 

,y;iy 
gdpgL epiy

    Mk;

• gupNrhjidia Nkw;nfhs;ifapy; fyitapd; ntg;gepiy gdpgLepiyia tpl Fiwtile;jhYk; gpsh];upf;fpd;w

jho; ntg;gf;flj;jhW 
……………………………………………………………………………………………………………… ..........
kw;Wk; $ba jbg;G fhuzkhf ntsp Nkw;gug;G ntg;gepiyia gdpgL epiyia tpl cah;thf Ngzyhk;

•…………………………………………………………mt;thW ntspNkw;gug;G ntg;gepiyAk; gdpgLepiyia tpl Fiwtile;jhYk; gdpgbtjhy; gdpgbtjhy;

ntsptplg;gLk; ntg;gk; fyitapDs; cl;nry;tj FiwthftpUf;Fk;

......................................(01 Gs;sp)

.................................................................................................(01 Gs;sp)

ePUldhd fNyhupkhdpahdJ (fyf;fpAld;) ,oe;j ntg;gk;  =  gdpf;fl;b ngw;w ntg;gk;

0.1×400×(36-24)+(0.25-0.1)×4200×(36-24)=(0.270-0.25)×L+(0.27-0.25)×4200×24

L=3.012×105  J kg-1 

......................................rupahd ,U $w;Wf;fis nfhz;l Nfhit(02 Gs;spfs;)

......................................rupahd gpujpaPL(02 Gs;spfs;)

..............rupahd myFldhd tpilf;F(02 Gs;spfs;)L=2.208×105  J kg-1 0.275 vdpd;

20 Gs;spfs;
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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

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

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?

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

512 Hz  ,irf;fit

fz;zhbf;Foha;

ePiuf;nfhz;l caukhd ghj;jpuk;

rupahd mikg;Gf;F  (02 Gs;spfs;) 

• ,irf;fit Fohapd; eLg;gFjpapy; ,Uj;jy;

• fz;zhbf; Fohapd; cauj;ijtpl ePh; epuypd; cauk;

cah;thf ,Uj;jy;

rupahd ngauPL (01 Gs;sp)

(jhq;fp ,y;yhtpbDk; Gs;sp)

fz;zhbf;Fohia KOtJkhd ePiuf;nfhz;l caukhd ghj;jpuj;jpDs; mkpo;j;jp gbg;gbahf NkNy cah;j;Jifapy;

KidTj; jpUj;jj;ij fhl;Ljy; Rupahd miyf;Nfhyk; czug;gLk; epiyia cWjp nra;jy;.. 

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

............................................................................... rupahd eilKiwf;F(02 Gs;spfs;)

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.

 

Ma;T $l ntg;gepiy my;yJ miw ntg;gepiy

l0

    eI

l1

    e

• KidTj; jpUj;jj;ij fhl;Ljy;............(01 Gs;sp)

• rupahd miyf;Nfhyk; ............(01 Gs;sp) 

• Vwj;jho 3 klq;fpYk; Fiwthd
Foha; tiujy;...........(01 Gs;sp)

• rupahd miyf;Nfhyk; ...........(01 Gs;sp) 

...........(01 Gs;sp)

...........(01 Gs;sp)

...........(01 Gs;sp)

...........(01 Gs;sp)

(rupahd myF ,Ug;gpd; kl;Lk;)  

…………………………………………………………………………………………………………………… 
Kryj;ij gad;gLj;Jifapy;ePuhtpapd; xypapd; Ntfj;jpy; Vw;gLk; mjpfupg;G jtph;f;fg;gl;L Fwpj;j 

ntg;gepiyapy; tspapy; xypapd; Ntfj;ij jpUj;jkhf Jzpayhk;      (rupahd fhuzk; vdpd; 01 Gs;sp)

.........................................................................(01 Gs;sp)

V = fλ
   = 512×64.4×10-2

     = 329.72 m s-1

     (rupahd myF ,Ug;gpd; kl;Lk;)(r

...........(01 Gs;sp)

...........(01 Gs;sp)

...........(01 Gs;sp)

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


 AL/2020/01/T-II(A) - 7-

,e;epuypy; 
vjidAk; 
vOjy; 
MfhJ 

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; θ0
C ,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; 

ntg;gkhdp

fyf;fp

fyf;fpahy; ePiu ed;F fyf;Fjy;       

=(0.046 + 0.006 + 0.002)×329.72 ms-1

=17.8 ms-1

...........(01 Gs;sp)

...........(01 Gs;sp)

(rupahd myF ,Ug;gpd; kl;Lk;) 

xypapd; fjpf;fhd ngWkhd tPr;R   =329.72 ± 17.8 ms-1

=(311.92 -347.52)ms-1  ,uz;L ngWkhdKk;   rupahapd;
...........(01 Gs;sp)

....................................................................................................................................................(01 Gs;sp)

....................................................................................................................................................(01 Gs;sp)

.....................................................................................................................(01 Gs;sp)

R0

.....................................................................................................................(01 Gs;sp)

.....................................................................................................................(01 Gs;sp)

.....................................................................................................................(01 Gs;sp)

20 Gs;spfs;
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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 

Fiwe;j mstpyhd kpd;Ndl;lj;ij mDg;Gtjhy; fk;gpr; RUspy; Vw;gLk; tY tpuak; ,optsthf;fg;gl;L 

fk;gpr;RUspd; ntg;gepiyapy; Vw;gLk; khw;wj;ij Fiwj;J ntg;gkhdp mstpLk; ntg;gepiyf;F rkdhf 

Ngzyhk;              ........................................................................................................(rupahd fhuzk; - 01 Gs;sp)

xspUk;

xspuhJ

rhuhkhwp(x) rhh;khwp(y)
vd;gtw;iw  ,dq;fhz;gJld; 

nghUj;jkhd Nfhit

...........(01 Gs;sp)

...........(01 Gs;sp)

tiugpd; gbj;jpwd; =      

tiuapd; ntl;Lj; Jz;L =

jil ntg;gepiyf;Fzfk; = --------------------------
tiugpd; gbj;jpwd;

tiuapd; ntl;Lj; Jz;L

rupahd Nfhit ...........(02 Gs;spfs;)

...........(01 Gs;sp)

mr;Rf;fis rupahf Fwpj;jy;
nghUj;jkhd tiuG

...........(01 Gs;sp)

.....................................................................................................................(01 Gs;sp)

.....................................................................................................................(01 Gs;sp)
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,e;epuypy; 
vjidAk; 
vOjy; 
MfhJ 

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) 

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

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

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

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

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

njhLr;rhtpia kPw;wh; ghyj;jpd; ,U me;jq;fspYk; itj;J Nrhjpf;ifapy; xU re;jh;g;gj;jpy; LED 

xspUtijAk; kw;iwa re;jh;g;gj;jpy; miztijAk; cWjpg;gLj;jy;

njhLrhtpia xU KidapypUe;J efh;j;jp nry;ifapy; xspuhJ ,Ue;j LED xspu Muk;gpf;Fk; NghJ 

fzj;jpy; epiyia Jzpjy;

........................................................(01 Gs;sp)

.....................................................................................................................(01 Gs;sp)

Vs=IBRB+VBE13.6=IB×430×103 + 0.7IB=0.03 mA = 3×10-5 A ,UGwKk; rupahd Nfhit

rupahd tpil myFld;
................................................(02 Gs;spfs;)

................................................................(01 Gs;sp)

20 Gs;spfs;
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gFjp – B 
fl;Liu tpdhf;fs; 

05) 

a) 

i)   ------- rupahd jpirapy; ,U rf;fuq;fspd; 
  Row;rpAk; Fwpg;gpLtjw;F (01 Gs;sp) 

 

ii) ge;J tPrg;gl Ntz;ba fjp= 144×103𝑚𝑠−13600
   = 40𝑚𝑠−1 ------- rupahd myF khw;wj;jpw;F (01 Gs;sp ) ∴ rf;fuk; Row;wg;gl Ntz;ba fjp = 400.16 = 250 𝑟𝑎𝑑𝑠−1------ rupahd myFld;   

 ------- rupahd       tpilf;F(01 Gs;sp) 
 gpujpaPl;Lf;F (01 Gs;sp) 

iii) 

     --------- F (01 Gs;sp), RN (01 Gs;sp) rupahf Fwpj;jy; 

iv) ce;jkhw;W tPjk;= 𝑚(𝑉−𝑢)𝑡2𝐹 =  0.16×(40−0)0.016 -------,UGwKk; rupahd Nfhitf;F (01 Gs;sp)+(01 Gs;sp)  2𝐹 = 400𝑁 𝐹 = 200𝑁 ---------rupahd tpilf;F ( myFld; ) (01 Gs;sp) 

v) 𝜇𝑢 = 𝐹𝑅𝑁= 200500   ------- rupahd gpujpaPl;Lf;F (01 Gs;sp)  = 0.4   ---------rupahd tpilf;F ( myF ,y;yhJ ) (01 Gs;sp) 

b) 

i) Method 1

ge;Jf;F ↓𝑠 = 𝑢𝑡 + 12 𝑎𝑡2
 1.75 = 𝑡 + 12 × 10 × 𝑡2  …………………rupahd ,af;fr;rkd;ghl;bw;F (01 Gs;sp) 5𝑡2 + 𝑡 − 1.75 = 0 𝑡 = −1 ± √1 + 3510𝑡 = 0.5𝑠 ……………………….…….rupahd tpilf;F (myFld;) (01 Gs;sp) 

,lQ;Rop tyQ;Rop 

F 

RN RN 

F 
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Method 2 ↓ 𝑣2 = 𝑢2 + 2𝑎𝑠𝑉12 = 1 + 2 × 10 × 1.75
        =  36 𝑣1 = 6 𝑚𝑠−1   ……………………….…….rupahd tpilf;F (myFld;) (01 Gs;sp)↓ 𝑣 = 𝑢 + 𝑎𝑡 6 = 1 + 10 × 𝑡 𝑡 = 0.5 𝑠      ……………………….…….rupahd tpilf;F (myFld;) (01 Gs;sp) 

ii) 𝑠 = 𝑣𝑡
   = 40 × 0.5 …………………………………rupahd rkd;ghl;by; gpujpapl (01 Gs;sp)  = 20𝑚 ………………………………………rupahd tpilf;F (myFf;F) (01 Gs;sp) 

ge;J tPrg;gl;ljw;F vjpu; KidapypUe;J fpilj;Jhuk; = 21𝑚 − 1𝑚 = 20𝑚 

iii) NkhJifapd; NghJ epiyf;Fj;J Ntfk;= 1 + 0.5 × 10 = 6𝑚𝑠−1
 rupahd tpilf;F(01Gs;sp) 

NkhJifapd; gpd; fpilNtfk; = 40 ×  80100
    = 32 𝑚𝑠−1 ……………rupahd tpilf;F (01Gs;sp) 

NkhJifapd; gpd; epiyf;Fj;J Ntfk; = 6 ×  80100
    = 4.8𝑚𝑠−1 ……rupahd tpilf;F (01Gs;sp) 

   NknyOk; fjp = √322 + (4.8)2 ……….rupahd gpujpaPl;Lf; Nfhitf;F (01 Gs;sp) 

   = √1047.04 
   = 32.36 

iv) 

370 

370 𝐹 cos 370 = 0.16 ×(32−0)0.2  ………. ,UGwKk; rupahd rkd;ghl;Lf;F (01+𝟎𝟏)Gs;spfs; 
 𝐹 × 0.8 = 25.6 𝐹 = 32𝑁    ……………………… rupahd tpilf;F myFld; (01 Gs;sp) 

c) (i)

Gs;sp 𝑋 ,d; fjp = 40𝑚𝑠−1 − 20 × 3.6 × 10−2 ….……rupahd tpilf;F (01Gs;sp) 

  = 39.28 𝑚𝑠−1 ……………………….…rupahd tpilf;F (01Gs;sp) 

Gs;sp 𝑌 ,d; fjp = 40 + 20 × 3.6 × 10−2 …………………rupahd tpilf;F (01Gs;sp) 

  = 40.72 𝑚𝑠−1 …………,………………..…rupahd tpilf;F (01Gs;sp) 

X Y 
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,lg;GwKs;s rf;fuk; Roy Ntz;ba Nfhzf;fjp  = 39.280.16= 245.5 𝑟𝑎𝑑𝑠−1     rupahd ,Wjp 
tpilf;F myFld; (01 Gs;sp) 

tyg;GwKs;s rf;fuk; RoyNtz;ba Nfhzf;fjp = 40.720.16
 = 254.5 𝑟𝑎𝑑𝑠−1    …….rupahd ,Wjp 

tpilf;F (myFld;) (01 Gs;sp) 

(ii) tyg;gf;fkhf  ………………………………………rupahd tpilf;F (01Gs;sp) 

6) 

(a) 

(i)   P   tsp n2=1 

Xsp CLGftpLk; jputpak; n1=n  

  C 

-------------- rupahd fjpu;tupg;glj;jpw;F (02 Gs;spfs;) 

Gs;sp p ,y; GFk; xspf;fjpUf;F rpndypd; tpjpg;gb> (xsp CLGftpLk; 

jputpaj;jpw;Fk; xspf;Fk; ,ilapyhd mtjpf;Nfhzk; C vd;f.) 

n⨉ sin C = 1⨉ sin 900 

-------------- rkd;ghl;by; ,UGwKk; rupahf ,Ug;gpd; (02 Gs;spfs;) 

sin C= 
1

n

C= sin-1(
1

n
 )

---------- rupahd Nfhitf;F (01 Gs;sp) 

(ii) Rptg;G xspf;fjpUf;fhd mtjpf;Nfhzk; > ePy xspf;fjpUf;fhd

mtjpf;Nfhzk;

 ---------- rupahd tpilf;F (01 Gs;sp) 

(iii) xspf;fjpuhdJ xspahy; mlu;e;j Clfj;jpypUe;J xspahy; Ijhd

Clfj;jpw;F gazpf;f Ntz;Lk;.

xspahdJ Clf ,ilKfj;jpy; gLk; NfhzkhdJ mt; Clf
,ilKfj;jpw;Fupa mtjpf;Nfhzj;jpYk; ngupjhf ,Uf;f Ntz;Lk;.

---------- ,U epge;jidf;Fk; (02 Gs;spfs;) 

nkhj;jk; =30 Gs;spfs; 
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(b) 

(i) 

------------------ rupahd jpirapyhd fhl;lg;gl;l tbtKila 
fjpu;tupg;glj;jpw;F 2 tisKfj;jpy; nrq;Nfhzkhf 

(900) jpUk;Gjy; rupahf ,Ug;gpd;. (1+1) Gs;spfs;

(ii) ΔPQR I fUjpd;>

<PQR = 450 Mf Ntz;Lk;

--------------------- Nfhzk; ,id 450 ,zq;fhz;gjw;F 

(01 Gs;sp) 

OQ = (r+d) ΔPQR ,y;> 

Sin 450 = 
OP

OQ
 

1√2 = 
OP

(r+d)
 

------- rupahd Kiwapy; sin ngWkjpia ,UGwKk; vOJtjw;F> (1+1 Gs;spfs;) 

OP= 
(r+d)√2

---------- rupahd Nfhitf;F (1 Gs;sp)) 

(iii) 

• P ,d; gLGs;spf;F rw;W ,lg;Gwkhf.

 

--------------gLNfhzk; = njwpNfhzk; Mf ,U KOTl;njwpg;Gf;fs; 

tiuag;gly;&⇲ vDk; jpirapy; fjpu; ntspg;gly; (1+1) Gs;spfs; 

𝜃1 

𝜃1 
𝜃2 𝜃2 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


AL/2020/01/T-I,II - 14 -

• P ,d; gLGs;spf;F rw;W tyg;Gwkhf.

--------------gLNfhzk; = njwpNfhzk; Mf ,U 

KOTl;njwpg;Gf;fs; tiuag;gly; & ⤦ vDk; jpirapy; fjpu; ntspg;gly; (1+1) Gs;spfs; 

(iv) kpff;Fiwe;j gLNfhzj;ij nfhz;bUg;gjw;F ikaj;jpypUe;J gLGs;sp kpf

mUfhikapy; ,Uf;f Ntz;Lk;.

----------------- fjpu; OA J}uj;jpy; glNtz;Lk; vd;gij ,dq;fhz>(01 Gs;sp) 

ΔABO ,y;, C tisKfj;jpy; xspf;fjpUf;Fupa gLNfhzj;jpd; ,opTg;ngWkjp θ) 
Sin θ = 

r

(r+d)
 

θ = sin-1(
r

(r+d)
   ---------------rupahd Nfhitf;F (02 Gs;spfs;) 

(v) Gs;sp B ,y; mtjp KOTl;njwpg;gilfpwJ vdpy;> rpndypd; tpjpg;gb>

(xspapay; ehu; Mf;fg;gl;l gjhu;j;jj;jpd; KwpTr;Rl;b n1 vd;f.)

n1 ⨉ sin θ = 1⨉ sin 900

n1 ⨉ r

(r+d)
  = 1

---------------rupahd gpujpaPl;Lf;F (1 Gs;spfs;) 

n1 = 
(r+d)

r
 …………………..--rupahd gpujpaPl;Lf;F (1 Gs;spfs;) 

𝜃3 

𝜃3 

𝜃4 

𝜃4 

𝜃⬚ 
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(c) 

(i) xspapay; ehu; Clfj;jpy; rptg;G epw>

xspapd; Ntfk; = 
ntw;wplj;jpy; xspapd; Ntfk;

 Clfj;jpw;Fupa rptg;G xspapd; KwpTr;Rl;b 

Vred = 
3⨉108 m s-1

1.5

---------------rupahd gpujpaPl;Lf;F (1 Gs;sp) 

Vred = 2⨉108 m s-1 

---------------rupahd gpujpaPl;Lf;F (1 Gs;sp) 

(ii) mtjhdpg;G epiyaj;jpy; ,Ue;J elkhl;lk; ,Ue;Js;s J}uk; = rptg;G epw

xsp gazpj;j J}uk;/ mDg;gg;gl;l fjpu; njwp fjpu; ,ilapyhd Neu

tpj;jpahrk;

2⨉108 m s-1= 
 2⨉d

 50⨉10-6 s
 

---------------rupahd gpujpaPl;Lf;F (1 Gs;sp) 

d= 500 m 

   =5 km 

---------------rupahd tpil& nghUj;jkhd myFld; (1 Gs;sp) 

(iii) $lthf ,Uf;Fk;
---------------rupahd tpilf;F (1 Gs;sp) 

07) (a) F.T

   h0        

 mg 

ePu;epuypd; rkepiyf;F> 𝐹𝑇 = 𝑚𝑔 𝜋𝑑 × 𝑇 = 𝜋𝑑24 × ℎ0 × 𝜌𝑤 × 𝑔 …,U GwKKs;s $Wfspd; rkg;gLj;jYf;F 01 + 01 Gs;spfs; ℎ0 = 4𝑇𝑑𝜌𝑤𝑔
(b) 

i) kapu;j;Jis ePu;epuypd; rkepiyf;F>𝐹𝑇 = 𝑚𝑔𝜋𝑑 × 𝑇 = 𝜋𝑑24 × ℎ × 𝜌𝑤 × 𝑔 × 𝑐𝑜𝑠𝛼 ℎ = 4𝑇𝑐𝑜𝑠𝛼𝑑𝜌𝑤𝑔  ……………………………………………. rupahd Nfhitf;F 02 Gs;spfs; 

nkhj;jk; =30 Gs;spfs; 
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ii) ℎ = 4×7×10−2×0.80.004×10−3×104 ……………………………………. rupahd gpujpaPl;Lf;F 02 Gs;spfs;    = 5.6 𝑚 ………………………………………… rupahd tpilf;F myFld; 01 Gs;sp 
 

iii) 𝐷0 = 𝑑𝑒      =  0.0040.2      = 0.02𝑚𝑚 ……………………………………… rupahd tpilf;F myFld; 01 Gs;sp 
 

iv) ℎ = 4𝑇𝑐𝑜𝑠𝛼𝑑𝜌𝑤𝑔  

ngsjPf epiyikfs; khwhjNghJ 𝑇, 𝛼, 𝜌𝑤 , 𝑔 vd;gd khwpypfs; ℎ = 4𝑇𝑐𝑜𝑠𝛼𝜌𝑤𝑔 × 1𝑑 ………………………………………..…… rupahd ngWjYf;F 01 Gs;sp     = 𝑘𝑑 
  Mdhy;> 𝑑 = 𝑒𝐷0 ……………………………………. Nfhitia gpujpaplYf;F 01 Gs;sp 

  ℎ = 𝑘𝑒𝐷0 
 𝑘 = 4𝑇𝑐𝑜𝑠𝛼𝜌𝑤𝑔  …………………………………… 𝒌 ,d; Nfhitia vOJtjw;F 01 Gs;sp 

   = 4×7×10−2×0.8104   

     = 2.24 × 10−5𝑚2 …………………… … rupahd myFldhd tpilf;F (01 Gs;sp) 

 

v) kaph;j;Jis ePh;epuy; cauk; ℎ = 𝑘𝑒𝐷0   ℎ 𝛼 1𝐷0 
my;yJ 

• kz;Jzpf;ifapd; gUkd; mjpfupf;f kaph;j;Jis ePh;epuy; cauk; FiwfpwJ      

                                              …………………..rupahd tpsf;fj;jpw;F (01 Gs;sp) 

• fspkz; Jzpf;ifia tpl kzy;kz; Jzpf;ifapy; kaph;j;Jis ePh;epuy; cauk; 
FiwT 

• -vdNt gaph;r;nra;iff;F cfe;j kz; fspkz;zhFk; 

                     ………………………. rupahf $Wtjw;F (01 Gs;sp) 

(c) 

i) kaph;j;Jis ntspfspYs;s ePupd; Nkw;gug;gpOitahy;  kzy; Jzpf;ifia gpbj;J 

itj;jpUj;jy;          ……………………………...rupahd fhuzj;jpw;F (01 Gs;sp) 
 

ii) tan 𝜃 = 3030√3 = 1√3     …………………………………. rupahd gpujpaPl;Lf;F  (01 Gs;sp)                   

       𝜃 = 300         ………………………………….. rupahd tpilf;F (01 Gs;sp) 

 

iii) <uypg;ghd kzypd; Xa;Tf; Nfhzk; = 300 × 2 = 200                                       
                                 ……………….……….,Uklq;F vd milahsq;fhd (01 Gs;sp) 
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,U rupahd Nfhitf;Fk; (01 Gs;sp) 

kzy; kz; Ftpaypd;  mbg;gug;gpd; msT mjpfupf;Fk; ………………(01 Gs;sp) 

cauk; FiwAk; ……………………………………………………………(01 Gs;sp) 

       my;yJ                                  

                               

 

                                          rupahd glj;jpw;F (01 + 01 Gs;spfs;) 

iv) ,Ukz; FtpaypYk;xNu msT kzy; kz; cs;sJ. 13 𝜋𝑟12ℎ1 = 13 𝜋𝑟22ℎ2   fdtsit rkg;gLj;j (02 Gs;spfs;)                                                     𝑟12ℎ1 = 𝑟22ℎ2 
                 Xa;Tf; Nfhzj;jpw;F                             tan 60° = ℎ1𝑟1 tan 30° = ℎ2𝑟2 

     √3 = ℎ1𝑟1 > 1√3 = ℎ2𝑟2 rupahd ngWkjp gpujpaPl;Lf;F (01 Gs;sp) 

                √3 = ℎ1𝑟1 > 1√3 = ℎ2𝑟2 
               𝑟1 = ℎ1√3>𝑟2 = ℎ2√3    ℎ123 ℎ1 = 3ℎ22ℎ2  rupahd gpujpaPL (01 Gs;sp) 

             
ℎ139 = ℎ23 = 939                           ℎ2 = √813 = 4.3276 𝑐𝑚  rupahd ngWkjpf;F myFld; (01 Gs;sp) 

v) cyh; epiyapy; fspkz;zpYs;s rhe;JG; nghUl;fs; fspkz; Jzpf;iffis 

cWjpahfg; gpbj;J itj;jpUf;fpd;wd     …rupahd fhuzj;jpw;F (01 Gs;sp) 
 

vi) B                     ……………rupahd tpilf;F (01 Gs;sp) 

jiuf;fPo; ePh; kl;lk; A ia tpl B y; FiwT………………………… (01 Gs;sp)  

vdNt fopTg; nghUl;fs; ePUld; fyg;gjwfhd tha;g;Gf; FiwT  ….(01 Gs;sp) 

 

 

(8) 

a) 𝐹 = 𝐺𝑚1𝑚2𝑟2  ……………………………………… rupahd rkd;ghl;Lf;F (01 Gs;sp) 𝐹 = ,U jpzpTfSf;fpilapyhd <u;g;Gf; ftu;r;rp tpir 𝐺 = mfpy <u;g;G xUik 𝑚1, 𝑚2 = jpzpTfspd; gUkd;fs; 𝑟 = ,U jpzpTfspdJk; <u;it ikaq;fSf;fpilg;gl;l Jhuk;. 
 

            …………………..,Wjp %d;W fzpaq;fisAk; rupahf ,dq;fhz (01 Gs;sp) 

60° 30° 

nkhj;jk; =30 Gs;spfs; 
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b) 𝑔 = 𝐺𝑀𝑥2          ……………………………………… rupahd Nfhitf;F (01 Gs;sp) 

 

c) (i)  Fwpj;j nra;kjpf;F re;jpuid Nehf;fpa jpirapy; 𝐹 = 𝑚𝑎 ,id gpuNahfpf;f  

  
𝐺𝑀𝑚𝑜𝑜𝑛𝑀𝑠𝑎𝑡𝑒𝑙𝑙𝑖𝑡𝑒(𝑅𝑀+ℎ)2 = 𝑀𝑠𝑎𝑡𝑒𝑙𝑙𝑖𝑡𝑒 × 𝑉𝑜𝑟2(𝑅𝑀+ℎ)……..rkd;ghl;bd; ,U gf;fKk; rupahf 

,Ug;gpd; (01 + 01 Gs;spfs;)                                         𝑉𝑜𝑟 = √𝐺𝑀𝑚𝑜𝑜𝑛(𝑅𝑀+ℎ)………………………rupahd Nfhitf;F (01 Gs;sp) 

Mdhy;> 𝑔𝑀 = 𝐺𝑀𝑚𝑜𝑜𝑛𝑅𝑀2 => 𝐺𝑀𝑚𝑜𝑜𝑛 = 𝑔𝑀𝑅𝑀2  
 𝑉𝑜𝑟 = √ 𝑔𝑀𝑅𝑀2(𝑅𝑀+ℎ)               𝑉𝑜𝑟 = 𝑅𝑀√ 𝑔𝑀(𝑅𝑀+ℎ) … … … … … … … … … . 𝑔𝑀 rhu;ghf ngWk; Nfhitf;F (01 Gs;sp)               𝑉𝑜𝑟 = 1.7 ×  106 √ 1.7(1.7 × 106+1.7 ×105) … … … … … rupahd gpujpaPl;Lf;F(01 Gs;sp) 

                    = 1.7 × 106√ 1.71.87 × 10−6 
                    = 1.7 × √ 1.71.87 × 103 𝑚𝑠−1                     = 1.7 × 0.95 × 103 𝑚𝑠−1                    = 1.62 × 103 𝑚𝑠−1 = 1.62𝑘𝑚𝑠−1 …rupahd tpilf;F (myFld;) (01 Gs;sp) 
 (𝑖𝑖) re;jpudpd; <u;g;G Gyj;ij tpl;L jg;gpr; nry;y kl;Lkl;lhf nra;kjpf;F 
nghwpKiwr; rf;jpf;fhg;Gj; jj;Jtg;gb>                    12 𝑚𝑠𝑎𝑡𝑒𝑙𝑙𝑖𝑡𝑒𝑣𝑒𝑠𝑐2 + (−𝐺𝑀𝑚𝑜𝑜𝑛𝑀𝑠𝑎𝑡𝑒𝑙𝑙𝑖𝑡𝑒(𝑅𝑀+ℎ) ) = 0 + 0……………..,U GwKk; rupahd 

,af;frf;jp> mOj;j rf;jpf;$WfSf;F 01 + 01 Gs;spfs;)                                  𝑉𝑒𝑠𝑐 = √2𝐺𝑀𝑚𝑜𝑜𝑛(𝑅𝑀 + ℎ) 
                                 𝑉𝑒𝑠𝑐 = √ 2𝑔𝑀𝑅𝑀2(𝑅𝑀 + ℎ)                                  𝑉𝑒𝑠𝑐 = 𝑅𝑀√ 2𝑔𝑀(𝑅𝑀+ℎ)………………………rupahd Nfhitf;F (01 Gs;sp) 

                = 1.7 × 106√ 2×1.7(1.7×106+1.87×105)                                 𝑉𝑒𝑠𝑐 = 2.28 𝑘𝑚𝑠−1……………rupahd myFldhd tpilf;F (01 Gs;sp) 
 (𝑖𝑖𝑖) 𝐴 ,y; fjp    𝑉𝐴 < 𝑉𝑜𝑟            𝐶  ,y; fjp    𝑉𝑜𝑟 < 𝑉𝑐 < 𝑉𝑒𝑠𝑐         𝑜𝑟          𝑉𝐴 < 𝑉𝑜𝑟 < 𝑉𝑐 < 𝑉𝑒𝑠𝑐 < 𝑉𝐸             𝐸 ,y; fjp    𝑉𝐸 > 𝑉𝑒𝑠𝑐  ……………. rupahd tPr;R njhlu;Gf;F (01 Gs;sp) 
 

d) (i) ePs;tl;lg;ghijapy; Nfhz ce;jf;fhg;Gj; jj;Jtg;gb> 

            𝑚𝑠𝑎𝑡𝑒𝑙𝑙𝑖𝑡𝑒𝑉(𝑅𝑀 + ℎ) = 𝑀𝑠𝑎𝑡𝑒𝑙𝑙𝑖𝑡𝑒𝑉𝑄(𝑅𝑀)….…Nfhz ce;jf;fhg;G 

Nfhitia vOj (01 Gs;sp) 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


AL/2020/01/T-I,II - 19 -

 𝑉𝑄 = 𝑉(𝑅𝑀 + ℎ)𝑅𝑀 = 𝑉 [1.7 × 106 + 1.7 × 1051.7 × 106 ]  𝑉𝑄 = 1.1𝑉……rupahd ,Wjpf;Nfhitf;F (01 Gs;sp) (𝑖𝑖) re;jpudpy; kpfTk; nky;ypa tspkz;lyNk fhzg;gLtjhy; my;yJ tspkz;lyk; 
fhzg;glhjjhy; nra;kjpapy; tspapyhd cuha;tpd; fhuzkhf rf;jp ,og;G 
epfo;tjpy;iy. 

………………………. rupahd fhuzj;Jf;F(01 Gs;sp) 𝑃, 𝑄 ,y; nghwpKiwr;rf;jpf;fhg;Gj; jj;Jtg;gb> 12 𝑚𝑠𝑎𝑡𝑒𝑙𝑙𝑖𝑡𝑒𝑉2 + (−𝐺𝑀𝑚𝑜𝑜𝑛𝑚𝑠𝑎𝑡𝑒𝑙𝑙𝑖𝑡𝑒(𝑅𝑀 + ℎ) ) = 12 𝑚𝑠𝑎𝑡𝑒𝑙𝑙𝑖𝑡𝑒(1.1𝑉)2 + (−𝐺𝑀𝑚𝑜𝑜𝑛𝑚𝑠𝑎𝑡𝑒𝑙𝑙𝑖𝑡𝑒𝑅𝑀 ) 
……………… rkd;ghl;bd; ,UGwKk; cs;s rupahd Nfhitf;F 01 + 01 Gs;spfs;) 12 (1.21𝑣2 − 𝑣2) = 𝐺𝑀𝑚𝑜𝑜𝑛 ( 1𝑅𝑀 − 1𝑅𝑀+ℎ) 

0.212 𝑣2 = 𝑔𝑀𝑅𝑀2 ( 1𝑅𝑀 − 1𝑅𝑀+ℎ) 
𝑣 = √2𝑔𝑀𝑅𝑀20.21 ( 1𝑅𝑀 − 1𝑅𝑀+ℎ) 
𝑣 = √2 ×1.7 × (1.7 × 106)20.21 ( 11.7 × 106 − 11.87 × 106)  ………rupahd gpujpaPl;Lf;F (01 Gs;sp) 𝑣 = 1.58 𝑘𝑚𝑠−1 
,jpypUe;J> 𝑉𝑄 = 1.1𝑉 = 1.1 × 1.58 = 1.74 𝑘𝑚𝑠−1..rupahd tpilf;F(myFld;) (01 Gs;sp)

(𝑖𝑖𝑖) nra;kjp Nkw;gug;Gf;F mz;ikahd tl;lg;ghijapy; ,aq;Ftjw;F> (NkNy (𝑖) 
,Ys;sthW)> (,jw;Fupa fjp 𝑉𝑜𝑟′  vd;f.) 𝑉𝑜𝑟′ = √𝑔𝑀𝑅𝑀 ………………………………. rupahd Nfhitf;F (01 Gs;sp) 

   = √1.7 × 1.7 × 106 𝑉𝑜𝑟′ = 1.7 𝑘𝑚𝑠−1 ………………….rupahd tpilf;F myFld; (01 Gs;sp) 

(𝑖𝑣) 𝑃 ,y; nra;kjpia ePs;tl;lg;ghijf;F khw;wj;Njitahd fzj;jhf;F = 𝑚∆𝑉 = 𝑚𝑠𝑎𝑡𝑒𝑙𝑙𝑖𝑡𝑒(𝑉𝑜𝑟 − 𝑉) = 1 ×  103[(1.62 − 1.58) ×  103] 
            …………. rupahd gpujpaPl;Lf;Nfhitf;F (01 Gs;sp)= 4 ×  104 𝑁𝑠/ 4 × 104  𝑘𝑔𝑚𝑠−1 

………….. rupahd tpilf;F myFld; (01 Gs;sp) 
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  = 1 × 103 (1.74 − 1.70) × 103 

…………. rupahd gpujpaPl;Lf;Nfhitf;F (01 Gs;sp) = 4 × 104𝑁𝑠/4 × 104𝑘𝑔𝑚𝑠−1 
    ………….. rupahd tpilf;F myFld; (01 Gs;sp) 

(𝑣𝑖) myF jpzpTf;fhd ,af;frf;jp 𝑄 > 𝑃 
    myF jpzpTf;fhd mOj;j rf;jp 𝑃 > 𝑄 
    myF jpzpTf;fhd nghwpKiw rf;jp 𝑃 = 𝑄 .%d;W xg;gPLk; rupahf ,Ug;gpd; (01 Gs;sp)

(𝑣𝑖𝑖) ,y;iy. 
    1.74 𝑘𝑚𝑠−1 vDk; ngupa fjpapy; jiuapwq;Fk; NghJ nra;kjpf;F Nrjk; my;yJ 

Mgj;J Vw;gLk; tha;g;G mjpfk;. ……………… rupahd fhuzj;jpw;F (01 Gs;sp) 

(09) (A)

a) jpwd;Ngrpfs;> jpwd; fbfhuq;fs;> fzpg;gyif kw;Wk; kUj;Jt rhjdq;fs; Nghd;w
kpd;rhjdq;fis kpd;Ndw;Wjy;.
kpd;rhuk; %yk; ,aq;Fk; thfdq;fis kpd;Ndw;Wjy;.

………… xt;nthU gad;ghl;Lf;Fk; 01 +01 Gs;spfs; 
b) gupkhw;w RUs; / Kjd;ikr;RUs;

ngWk; RUs; / Jizr;RUs;

……………….. ,uz;L tpilfs; rupahapd; 01 +01 Gs;spfs; 
c) kpd;Ndw;Wk; jpz;bYs;s gupkhw;w RUs; topahf khWgLk; kpd;Ndhl;lk; mDg;gg;gly;

RUis #o khWgLk; fhe;jg;Gyj;ij cUthf;Fjy;.
kpd;rhjdj;jpYs;s ngWk; RUspy; guNlapd; Jhz;ly; tpjpf;fika kpd;dpaf;ftpir
Jhz;lg;gly;.
Jhz;lg;gLk; MlNyhl;lk; NeNuhl;lkhf khw;wg;gl;L kpd;Ndw;wg;gly;.

…………… 04 tplaq;fSk; rupahapd; 04 Gs;sp 

d) gupkhw;w RUspyhd fhe;jg;ghak; ngWk; RUis tpl Vida gFjpfspYk; (cNyhf)
,of;fg;gLtjhy; kpd;Ndw;wg;gl ePz;l Neuk; vLf;Fk;.
my;yJ cNyhfg;gFjpfspYk; gupkhw;w RUspyhd khWk; fhe;jg;Gyk;
kpd;dpaf;ftpiria Jhz;Ltjhy; kpd;Ndw;w nrad;Kiwapd; tpidj;jpwd; FiwT.

…………………….. rupahd fhuzj;jpw;F 01 Gs;sp 

e) 
𝐸𝑝𝑟𝑖𝑚𝑎𝑟𝑦𝐸𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 = 𝑁𝑝𝑟𝑖𝑚𝑎𝑟𝑦𝑁𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦
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240 𝑉𝐸𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 = 602  ………………………. rupahd Nfhitf;F (01 Gs;sp) 𝐸𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 = 8𝑉 ……………. rupahd tpilf;F myFld; (01 Gs;sp) 

 

f) (𝑖) 𝑃 = Neu;   𝑄 = kiw ………………………….. rupahd tpilf;F (01 Gs;sp) 
    (𝑖𝑖) gw;wupia ghjpf;fhJ ,Uf;FkhW  ghaf;$ba Xl;lk; 200 𝑚𝐴 gha;ifapy;> 
Rw;Wf;F Nfr;Nrhtpd; tpjpg;gb> 4 − 3.7 = 200 × 10−3 × 0.15 + 200 × 10−3 × 𝑅𝑚𝑖𝑛  
rupahd rkd;ghl;Lf;F ,UGwKk; 01+01 Gs;spfs; 𝑅𝑚𝑖𝑛 = 0.270.2  

g) 𝑅𝑚𝑖𝑛 = 1.35Ω ………  rupahd tpilf;F (myFld;) (01 Gs;sp) 
 
 (𝑖𝑖𝑖) gw;wupapd; mfj;jilapYk; 𝑅 ,Yk; tpuakh nkhj;j tY =  𝐼2𝑟 + 𝐼2𝑅 
                                          =  (0.2)2 × 0.15 + (0.2)2 × 1.35 
     ………………….. rupahd gpujpaPL (01 Gs;sp) 
 

                                             = 0.06𝑊 

                ……………………. rupahd tpilf;F  (01 Gs;sp) 

   my;yJ 

 gw;wupapd; mfj;jilapYk; 𝑅 ,Yk; tpuakh nkhj;j tY =  𝐸𝑃𝑄 × 𝐼 − 𝐸𝐼 
               = 4 × 0.2 − 3.7 × 0.2 (01 Gs;sp)
          = 0.06𝑊……… …(01 Gs;sp) 
 

 (𝑖𝑣) kpd;Ndw;wYf;fhd jpwd; = 𝐸𝐼𝐸𝑃𝑄×𝐼 × 100% 

            = 3.74 × 100% … rupahd gpujpaPL xd;Wf;F (01 Gs;sp) 

    = 92.5% ……………… rupahd tpilf;F (01 Gs;sp) 

 (𝑣) Fiwthf ,Uf;f Ntz;Lk;. ………………………………………………(01 Gs;sp) 

    Vnddpy; njhluhf ,izf;fg;gLk; jilapd; ngWkjp Fiwtilifapy; Rw;wpy;  

        XLk; kpd;Ndhl;lk; mjpfupf;Fk;. my;yJ myF Neuj;jpy; ghAk; Vw;wk; mjpfupf;Fk;. 

                                                                             …………….. rupahd fhuzj;jpw;F (01 Gs;sp) 

 (𝑣𝑖) ,y;iy my;yJ Fiwthf ,Uf;Fk;. ………………………………(01 Gs;sp) 

     ,q;F Rw;wpy; XLk; kpd;Ndhl;lk; 200𝑚𝐴 ,Yk; cau;thifapy; ypjpak; mad;   

          gw;wupahdJ ghjpg;gilAk;.    ……. rupahd fhuzj;jpw;F (01 Gs;sp) 
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a) (𝑖) gw;wupapy; vQ;rpAs;s kpd; Nrkpg;gsT = 80 × 12.5100 = 10𝐴ℎ 
rupahd ngWkjpf;F myFld; (01 Gs;sp) 

 ,g;gw;wupapypUe;J khwh kpd;Ndhl;lk; 2𝐴 vLf;ff;$ba Neuk; = 10𝐴ℎ2𝐴 = 5 ℎ 
……………. rupahd ngWkjpf;F myFld; (01 Gs;sp) 

 ,e;Neuj;jpy; mjdhy; gazpf;ff;$ba Jhuk; = 30 × 5 = 150 𝑘𝑚 

 Mdhy; efuk; 200𝑘𝑚 Juuj;jpypUg;gjhy; kpd; kPs;epug;gypd;wp nrd;wila KbahJ. 

     …………………………………(01 Gs;sp) 
 

 (𝑖𝑖) vQ;rpa Jhuk; (efuj;jpw;F nry;y) = 50𝑘𝑚 

MfNt thfdk; gazpf;f Ntz;ba fjp = 50𝑘𝑚ℎ−1 ………………….rupahd 
ngWkjpf;F(myFld;) (01 Gs;sp) 

    ,jw;fhf gw;wupapypUe;E vLf;fg;gLk; kpd;Ndhl;lk; = 230 × 50 = 103 𝐴 = 3.33𝐴 
      ……. rupahd ngWkjpf;F myFld; (01 Gs;sp) 

 ,jw;fhf Njitg;gLk; ,opT kpd;Nrkpg;gsT = 3.33 𝐴 × 1ℎ = 3.33 𝐴ℎ 
         ……. rupahd ngWkjpf;F myFld; (01 Gs;sp) 

 ,jw;fhf kpd;Ndw;w Ntz;ba Neuk; = 3.33𝐴ℎ13.33𝐴 = 2.25ℎ = 15 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 
      ……. rupahd ngWkjpf;F myFld; (01 Gs;sp) 

 

 

B)  

a)  

i)  
epuk;gy; epiyapYs;s NghJ> 5 = 𝐼𝑐 × 1 × 103 + 0.1             ------- rupahd rkd;ghl;Lf;F (01 Gs;sp) 𝐼𝑐 = 4.9 × 10−3𝐴  𝐼𝑐 = 4.9 𝑚𝐴             ---------rupahd tpilf;F ( myFld; ) (01 Gs;sp) 
 

ii) epuk;gy; epiyapypUg;gjw;F ,Uf;f Ntz;ba ,opT mb kpd;Ndhl;lk;> 

         𝐼𝐶 = 𝛽𝐼𝐵               (𝐼𝐵)𝑚𝑖𝑛 = 4.9𝑚𝐴100             -------- rupahd gpujpaPL (01 Gs;sp) 

           = 49𝜇𝐴    ---------rupahd tpilf;F ( myFld; ) (01 Gs;sp) 
 
 

iii) epuk;gy; epiyapypUg;gjw;F 𝑉1 w;fhd ,opTg;ngWkjp> 
        (𝑉1)𝑚𝑖𝑛 = 82 × 103 × 49 × 10−6 + 0.7  rupahd NfhitgpujpaPL (01 Gs;sp) 
            = 4.72 𝑉   ---------rupahd tpilf;F ( myFld; ) (01 Gs;sp) 

nkhj;jk; =30 Gs;spfs; 
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iv) 𝑁𝑂𝑇 gliy  -----rupahd tpilf;F (01 Gs;sp) 

b) 

i) 

𝑉𝐴 𝑉𝐵 𝑉1 𝑉𝑜𝑢𝑡 0𝑉 0𝑉 10𝑉 0.1𝑉  0𝑉 5𝑉 5𝑉 0.1𝑉  5𝑉 0𝑉 5𝑉 0.1𝑉 5𝑉 5𝑉 0𝑉 5𝑉 
---Xt;nthU tupAk; rupahapd; (𝟎𝟏) + (𝟎𝟏) + (𝟎𝟏) + (𝟎𝟏) Gs;spfs;) 

(,r;re;ju;g;gj;jpw;fhd> 

  𝑉1 = 5 × 2 + (−1)𝑉𝐴 + (−1)𝑉𝐵 = 10 − 𝑉𝐴 − 𝑉𝐵) 
ii) cz;ik ml;ltiz

A B F 

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

jUf;f njhlu;G→ 𝐴. 𝐵 = 𝐹  -----rupahd tpilf;F (01 Gs;sp) 
jUf;fj; jj;Jtk; → 𝐴𝑁𝐷 gliy  -----rupahd tpilf;F (01 Gs;sp) 

     ------------------------Xt;nthU tupAk; rupahapd; (𝟎𝟏) + (𝟎𝟏) + (𝟎𝟏) + (𝟎𝟏) Gs;spfs;) 
iii) 

 ----Xt;nthU tupAk; rupahapd; (𝟎𝟏) + (𝟎𝟏) + (𝟎𝟏) + (𝟎𝟏) Gs;spfs; 𝑉1 = 5 × −1 + 2 × 𝑉𝐴 + 2 × 𝑉𝐵 𝑉1 = −5 + 2𝑉𝐴 + 2𝑉𝐵) 
iv) 𝑁𝑂𝑅 gliy  -----rupahd tpilf;F (01 Gs;sp) 

v) 𝑉1 = 5 × 1 +  −1 × 𝑉𝐴 + 𝑚 × 𝑉𝐵 = 5 − 𝑉𝐴 + 𝑚𝑉𝐵𝑚 = −1    -----rupahd tpilf;F (02 Gs;spfs;)

A B F 

0 0 0 
0 1 0 
1 0 0 
1 1 1 
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vi) 

A B C D F 

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

Xt;nthU tupAk; rupahapd; (𝟎𝟒 ) Gs;spfs; 
𝐹 = 𝐴. 𝐵̅ + 𝐴 ̅. 𝐵̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ -----rupahd tpilf;F (01 Gs;sp) 

jUf;fj; jj;Jtk; → 𝑋𝑁𝑂𝑅 gliy  --……………---rupahd tpilf;F (01 Gs;sp) 

my;yJ 𝐹 = (𝐴 + 𝐵)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ + (𝐴. 𝐵) 
(10)(A)a) 

(i) gdpf;fl;bg;gilapD}lhd ntg;gg;gha;r;rypw;F,𝑄𝑡 = 𝐾𝐴(𝜃1−𝜃2)𝑑 ----------rupahd rkd;ghl;bw;F(01 Gs;sp) 

gdpf;fl;bg;gilapD}lhd ntg;gg;gha;r;ry; tPjk; = 
2𝑋(3𝑋502)(0−(−5))1.25

    ---------rupahd gpujpaPl;bw;F(02 Gs;spfs;) 

    = 6𝑋104𝑊 

  ---------rupahd tpilf;F(01 Gs;sp) 
    (myFld;) 

,J epiyf;Fj;jhf Nky;Nehf;fpa jpirapy;/↑ jpirapy; epfOk; 

----------rupahd jpirf;F(01 Gs;sp) 

(ii) gdpf;fl;b cUthtjw;F, 𝑄𝑡 = 𝑚𝑡 . LcUfy;     ----------rupahd rkd;ghl;bw;F(02 Gs;spfs;) 

   Mdhy; jpzpT khw;w tPjk; = fdtsT khw;w tPjk; X mlu;j;jp 𝑚𝑡 = 𝑑𝑡 . 𝐴. 𝜌 -----------rupahd Nfhitf;F(01 Gs;sp) 

    (,q;F  
𝑑𝑡 = jbg;G mjpfupf;Fk; tPjk;) ∴ 6𝑋104 = 𝑑𝑡 𝑋(3𝑋502)𝑋 800 𝑋 3 𝑋 105 ---------rupahd gpujpaPl;bw;F(02 Gs;spfs;) 𝑑𝑡 = 3.33 𝑋 10−8𝑚𝑠−1 ---------rupahd tpilf;F(myFld;)(01 Gs;sp) 

,j;jbg;G mjpfup;g;G tPjk; kpfr;rpwpajhf ,Ug;gjhy; xU FWfpa fhyj;jpy; epfOk; 
jbg;G mjpfupg;ig Gwf;fzpf;fKbAk;.---------rupahd epahag;gLj;jYf;F(01 Gs;sp) 

nkhj;jk; =30 Gs;spfs; 
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b) 

(i) ePupD}lhd ntg;gg;gha;r;riyf; fUJtjhy;,

(Vupapd; mbapYs;s ntg;gepiy= 𝜃 vd;f) 2400 =  0.8 𝑋 (3𝑋 502)𝑋(𝜃−0)10 ---------rupahd gpujpaPl;bw;F(02 Gs;spfs;) 

   𝜃 = 4℃ ---------rupahd tpilf;F(myFld;)(01 Gs;sp) 

(ii)  4℃ ,nyNa ePupd; mlu;j;jp cau;thifahy; ……(01 Gs;sp) 

ePuhdJ vg;NghJk; mbg;gFjpapNyNa fhzg;gLtjhy; cld;fhTif Xl;lq;fs; 

epfohJ……………………………………………(.01 Gs;sp) 

(iii) FiwAk; ………………………………………..(01 Gs;sp) 

(iv) gdpg;gilf;F NkyhfTs;s tspapd; ntg;gepiy 𝜃𝑅 vd;f𝑑𝐻𝑑𝑡 =∈ 𝐴(𝜃 − 𝜃𝑅)
6 X 104 =1.6 X (3 X 502 ) (−5 − 𝜃𝑅)-----rupahd gpujpaPl;bw;F(02 Gs;spfs;)  𝜃𝑅 = −10℃                        ---------rupahd tpilf;F(myFld;)(01 Gs;sp) 

c) gdpf;fl;bapd; ntspNkw;gug;gpd; ntg;gepiyapd; Gjpa ngWkjp 𝜃′ vd;f.
(,e;epiyapy; ePupdhy; gdpf;fl;bg;gilf;F toq;fg;gLk; ntg;gk; gdpf;fl;bg;gilahy;
,of;fg;gLk; ntg;gj;jpw;F rkdhf ,Uf;Fk;)2400 = 2 X (3 X 502 ) (𝜃−𝜃′)1.25 (rkd;ghl;bd; ,lJgf;fk; rupahapd;( 01 Gs;sp) 

 (rkd;ghl;bd; tyJgf;fk; rupahapd;( 01 Gs;sp) 

   𝜃′ =  −0.2℃             ---------rupahd tpilf;F(myFld;)(02 Gs;spfs;) 

d) (i) kPdpd; NjhypypUe;jhd ntg;gf;flj;jYf;F, (kPdpw;F ,Uf;fNtz;ba ,opT mDNrg

tPjk; Q vdpd;)𝑄 = 0.2 𝑋 60 𝑋 10−4 𝑋 (15−3)1 𝑋 10−2 ---------rupahd gpujpaPl;bw;F(02 Gs;spfs;) 

     𝑄 = 1.44W                  ---------rupahd tpilf;F(myFld;)(01 Gs;sp) 

(ii) Vnddpy; Vupapy; ePupd; ntg;gepiy mbg;gFjpapNyNa cau;thifahy; kPd; jdJ
clypypUe;jhd ntg;g ,og;ig ,opthf;f KbAk;.  ------------(01 Gs;sp)

,jdhy; mJ mDNrgk; %yk; ntg;gk; gpwg;gpf;fNtz;ba tPjk; FiwgLk;. ---(01 Gs;sp) 
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B)  

a)  

i) 𝐸 = 𝜎𝐴𝑇4   --------rupahd Nfhitf;F(01 Gs;;sp) 
 

ii) 𝐸′ = 𝜎𝐴𝑇04
   --------rupahd Nfhitf;F(01 Gs;;sp) 

 
 

iii) fUk;nghUspd; Nkw;gug;gpypUe;jhd  

Njwpa fhyy; tY = 𝐸 − 𝐸′ 
         = 𝜎𝐴𝑇4 −  𝜎𝐴𝑇04    ----tYitf;fopj;jYf;F (01 Gs;;sp) 

         = 𝜎𝐴(𝑇4 − 𝑇04)   

 

iv) G+r;rpak; (0)        -----rupahd tpilf;F (01 Gs;;sp) 
 

b)  

i) ntg;gepiy mstplg;gLk; Nkw;gug;ghy;  

                 fhyg;gLk; tY = 𝐸𝜎𝐴𝑇𝑋4  --rupahdNfhitf;F(02 Gs;spfs;) 
 

ii) czupf;Fkpopy; ,Ue;jhd  
    Njwpa fhyy; tY = 𝜎𝐴𝑇4 −  𝜎𝐴𝑇04 − 𝐸𝜎𝐴𝑇𝑋4 -----rupahd fopj;jYf;F (02 Gs;spfs;) 

                 𝑃 = 𝜎𝐴(𝑇4 − 𝑇04 − 𝑇𝑋4  )   

 
 

iii) 𝑇𝑋 = √(𝑇4−𝑇04− 𝑃𝜎𝐴𝑦)𝜖4
     -----rupahd Nfhitf;F (02 Gs;spfs;) 

 

iv) 𝑇𝑋 = √(3034−3004− −0.055.6×10−8×1×10−4)𝜖4
     -----rupahd gpujpaPL (02 Gs;spfs;) 

𝑇𝑋 = ((3034 − 3004 + 8.93 × 109)0.9 )0.25
 

 

 𝑇𝑋 = 312.65 𝑘 𝑇𝑋 = 39.65 0𝐶  ----------nry;rpa]; ,dhyhd ,Wjp tpilf;F (02 Gs;spfs;) 
 

,J clYf;F ,Uf;fj;jf;f cau; ntg;gepiyahd 380𝐶 ,Yk; cau;thifahy; 
mtu;  
filapDs; Eioa mDkjpf;fg;glkhl;lhu;  ------rupahd epahag;gLj;jy;  (01 Gs;;sp) 
 

v) rkdhf ,Uf;Fk;    ------(01 Gs;;sp) 

R+oy; ntg;gepiy Fiwtila 𝜎𝐴𝑇04 vDk; $W Fiwtiltjhy; 𝑃 ,d; ngWkjp 
mjw;Nfw;whw; Nghy; mjpfupg;gjhy; 𝑇𝑋 khwhJ mNj ngWkjpapNyNa ,Uf;Fk;    

                            ---------𝜎𝐴𝑇04 vDk; $W ↓ (01 Gs;;sp) 
                        ----------------- 𝑃 ↑ (01 Gs;;sp) 
 

vi)  
(1) czupf;Fkpohy; fzpf;fg;gLk; tY 

  𝑃 = 𝜎𝐴(𝑇4 − 𝑇04 − 𝑇𝑋4  )   
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        = 5.6 × 10−8 × 1 × 10−4(3034 − 3004 − 307.864 × 0.9)   ----rupahdgpujpaPL (02 Gs;spfs;) 

   = 5.6 × 10−8 × 10−4(3.29 × 108 − 0.9 × 8.98 × 109) 
    𝑃 = 0.043 𝑊  ------- rupahd myFld; tpilf;F (02 Gs;spfs;) 
 

(2)  𝜖𝑜𝑙𝑑 𝑇𝑥4 = 𝜖𝑛𝑒𝑤 𝑇𝑋′ 4
 𝑇𝑋′ 𝑇𝑥 = ( 𝜖𝑜𝑙𝑑 𝜖𝑛𝑒𝑤 )14       -----rupahd Nfhitf;F (02 Gs;spfs;) 𝑇𝑋′ 307.86 = ( 0.90.88)14       ----rupahdgpujpaPL (01 Gs;;sp) 

 ∴ 𝑇𝑋′ = 36.4 0𝐶  -----rupahd tpilf;F (nry;rpa]; ,y;) (01 Gs;;sp) 
 

vii) ,y;iy (01) 
cau; ntg;gepiyAs;s gpuNjrj;jpy; ,Ue;J fhyg;gLk; tYNt czupf;Fkpohy; 
fUj;jpw;nfhs;sg;gLtjhy; mstplg;gLk; ntg;gepiy ruhrup ntg;gepiyapYk; 
cau;thf ,Uf;Fk;                   --------rupahd fhuzj;jpw;F  (01 Gs;;sp) 
 

viii) ,tw;wpy; mstplNtz;ba Nkw;gug;gpypUe;J fhyg;gLk; tY KOtJk; 
czupf;Fkpio te;jilahJ ,Uf;f tha;g;Gz;L Mifahy; mstpLk; 

ntg;gepiyapYk; ghupa tOf;fs;/jtWfs; Vw;gl tha;g;Gz;L     
                               ------rupahd epahag;gLj;jy;  (02 Gs;spfs;)  
 
(,jdhy; kUj;Jt Jiwapy; jtwhd KbTfSf;F topNfhYk;) 
 

 
 

 

********* 
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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;? 

   Fohapd; cs;shiu> Fohapd; ePsk;      (01+01)  

ii. khwpyp k ,d;  gUkdpid ngWtjw;F ckf;Fj; Njitahd mstpLk; fUtpfs; vit? 

   efUk; EZf;Ff;fhl;b – cs;shiu                                                             (01)   
   kPw;wu; Nfhy;        –  ePsk;                                                                      (01)   

iii. GtNrapd; rkd;ghL typjhf (Valid) ,Uf;Fk; epge;jidfs; %d;W jUf? 

          Foha; fpilahf ,Uj;jy; Ntz;Lk;                                                           (01)   
   mUtpf; Nfhl;Lg; gha;r;rypy; ,Uj;jy; Ntz;Lk;                                        (01)   
    khwh ntg;gepiyapy; ,Uj;jy; Ntz;Lk;  ,                                                   (01)   

iv. NkYs;s xOq;fikg;gpy; kaphj;;Jisf; FohahdJ fpil epiyapy; cs;sJ vd;gij 

vt;thW cWjpg;gLj;JtPu;? 

 kapu;j;Jis Fohapd; Nky; ePu; kl;lj;jpd; itj;J cWjpg;gLj;jyhk;     (02)     
(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.  

i. gha;r;ry; tPjk; Q  ,idf; fhz;f. 

      𝑸 =  
𝒗

𝒕
                                               (02)     

ii. ePhpd; gpRf;Fikf; Fzfj;jpw;fhd Nfhitapidj; jUf. (ePhpd; mlh;j;jp  ) 

 𝜼 =  
𝒌𝒉𝝆𝒈𝒕

𝒗
                                                                                             (02)   

E}y; 

msTr;rhb 

kaphj;;Jisf;Foha; h 

,wg;gh; Foha; 
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iii. tiughf;f Kiwapy; ePhpd; gpRf;Fikf; Fzfj;jpid NkYk; jpUj;jkhf fhztpUk;gpd; 

ckJ ghpNrhjid nray; Kiwapidj; jUf. 

  khwh mKf;fj; njhl;bapd; cauj;jpid khw;wp xt;Nthu; (h) ,w;Fk; Fwpj;j Neuj;jpy; 

Nrfupf;fg;gLk; ePupd; fdtsTfis msj;jy;.                    (03)   

iv. Neh;Nfhl;L tiughf;fj;ij tiutjw;F NkYs;s NfhitapYs;s khwpfis 

xOq;FgLj;Jf. 

   
𝑽

𝒕
=  

𝒌𝝆𝒈

𝜼
      𝒉               (02)       

 Y  =  m        x           

v. tiuag;gl;l tisapapd; gbj;jpwd; 7.5x10-6m2s-1 vdTk; ,f;Fohapw;Fhpa k ,d; gUkd; 

1.5x10-12m3 vdTk; fzpj;Jg; ngwg;gl;Ls;sJ. ePhpd; mlh;j;jp 1000kgm-3 vdpy; ePhpd; 

gpRf;Fikf; Fzfj;jpidf; fhz;f. 

   𝐦 =  
𝐤𝛒𝐠

ɳ
  ,   ɳ =  

𝐤𝛒𝐠

𝐦
       

   ɳ =  
𝟏.𝟓𝒙𝟏𝟎−𝟏𝟐𝒎𝟑 𝒙 𝟏𝟎𝟎𝟎𝒌𝒈𝒎−𝟑 𝒙 𝟏𝟎𝒎𝒔−𝟐 

𝟕.𝟓𝒙𝟏𝟎−𝟔𝒎𝟐𝒔−𝟏      

       = 2 × 10-3 Pas                                                               (01 + 01)   

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? 

      #oy; mKf;fj;jpid FohapDs; NgZtjw;F                (02)        

ii. ePhpd; nfhjp epiyapd; gUkd; ,r;#oypYs;s vg; ngsjpf fzpaj;jpy;; jq;fpAs;sJ?; 

  tspkz;ly mKf;fk;           (02)   

(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? 

         xLq;fpa ePu; fNyhup khdpapy; Nru;tij jLf;f   (or)        (02)   

       J}a ePuhtpia fNyhupkhdpapDs; Nru;f;f       

 

 

 

 

X 
Y 
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(c)  

i. cupa ,U ntg;gepiy mstPLfSf;Fk; Nkyjpfkhf ,g;gupNrhjidapy; ePq;fs; 

Nkw;nfhs;Sk; kw;iwa mstPLfis vOJf. 

1.  fNyhupkhdp(fyf;fp) jpzpT      Q1 vd;f 

2.  fNyhupkhdp(fyf;fp) + ePupd; jpzpT    .Q2 vd;f 

3.  fNyhupkhdp(fyf;fp)  + ePu; + ePuhtpapd; jpzpT    Q3 vd;f 

ii. ePupd; Mtpahf;fypd; jd;kiw ntg;gj;ijf; fzpg;gjw;F ckf;Fj; Njitahd Nkyjpf 

juTfs; ahit?  

1. fNyhupkhdpapd; jd;ntg;gf;nfhs;ssT(or)fNyhupkhdpapd; ntg;gf;nfhs;ssT(01)C1 vd;f 

2. ePupd; jd;ntg;gf;nfhs;ssT          (01)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 1000C) 

(01)           (Q3-Q2)L+(Q3-Q2)C2(100-𝜽𝟐) = (Q2-Q1)C1(𝜽𝟐 − 𝜽𝟏) + (Q1C2(𝜽𝟐 − 𝜽𝟏)       (01)  

[ Q1, Q2, Q3 kw;Wk; C1, C2 ,idf;fUj;jpw; nfhz;L Gs;spia toq;Ff ] 

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;? 

 $lthf  mikAk;               (01)  

(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? 

ePupd; Muk;g ntg;gepiyahdJ miw ntg;gepiyapYk; rpwpjsT Fiwthf vLf;fg;gl;lL 

cr;r ntg;gepiyahf Muk;gj;jpy; miw ntg;gepiyapYk; vt;tsT Fiwthf vLf;fg;gl;lNjh 

mNj msT mjpfupf;Fk; tifapy; ePuhtpapid nrYj;j Ntz;Lk;      (02)     .     

(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. 

 Fiwthf mikAk;                  (01)   .

 fNyhupkhdpapd; Nkw;gug;gpy; gbe;j ePuhtp Mtpahf Njitahd ntg;gj;jpid 

njhFjpapypUe;J ngw;Wf;nfhs;Sk; ,J fzpg;gPl;by; ,lk; ngwhJ.      (02)     . 

(f) 100℃ ,Ys;s 1cm3   ePuhdJ 100℃ ePuhtpahf; khWk; NghJ mJ tspkz;lyj;jpy; ,lk; 

nfhs;Sk; fdtsT 1671cm3 vdpd; MtpahFk; nrad;Kiwapy; tsp kz;lyj;Jf;F vjpuhf 

nra;ag;gLk; Ntiy ahJ? (tspkz;ly mKf;fk; 1.0 x 105  Nm-2) 

  W = P0V           

                   = 1× 𝟏𝟎𝟓 Pa × 1670 × 10-6 m3       

                   = 167 J                 (02)           . 

 

 

  

%d;Wk; rup 
vdpd; (02) 
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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? 

  jpiu              (01) 

       nghUs; Crpapd; tpk;gj;ij kl;Lk; mtjhdpf;f        (or)          (01) 

  gpwnghUl;fspd; tpk;gq;fshy; Vw;gLk; ,ilA+wpid jtpu;f;f     

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? 

       nghUs; Crpapid tpy;iyia tpyj;jp mirj;jy; (or) ,lg;Gwk;       (02)  

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? 

 fz; itj;jpUf;Fk; Gs;spapw;F gpd;dhy; nghUs; Crpapd; tpk;gk; Njhd;Wtjdhy;  (03)  

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? 

  nghUs; Crp  %d;Wk; vOjpdhy;  (03) Gs;sp                    

      tpk;g Crp  VjhapDk; ,uz;L vOjpdhy; (01) Gs;sp             

      tpy;iy  xd;W kl;Lk; vOjpapUe;jhy; Gs;sp ,y;iy        . 

 

cU (2) 

cU (1) 

nghUs; Crp tpk;g Crp 

E 

gupNrhjid tpy;iy 
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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;? 

 fz;iz E (01) ,y; itj;J tpy;iyapD}L Crpapd; tpk;gKk; tpk;g CrpAk; 

mtjhdpf;fg;gl;L fz;zpid gf;fkhf mirf;Fk; NghJ ,uz;bw;Fk; ,ilapy; rhu;gpaf;fk; 

mw;w epiyia mtjhdpj;jy;      (02)    

(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;? 

 4k; fhy; tl;lk;   (or)  glj;jpy; Fwpj;Jf;fhl;lyhk;.        (02)   

1/U 

1/V 

0 0 

cU (3) 

 

E 

 

X 

tpk;g Crp 
tpk;g Crp 

nghUs; Crp 

 

(03) 

(02) 
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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. 

fk;gp PQ ,Uf;Fk; epiyf;Fj;J jsj;jpy; PQw;F rkhe;jukhf kpd;Ndhl;lk; fhTk; flj;jpapid 

itg;gjd; %yk; (02)  

(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? 

             fPo; Nehf;fp    (or)       ↓         (02)   

  2. ,q;F ePu; cgNahfpj;j tpjpapidf; Fwpg;gpLf.  

       gpnskpq;fpd; ,lf;if tpjp           (01)  

(c) kpd;Ndhl;lk; Xl mDkjpj;j gpd; juhir kPz;Lk; rkepiyf;F nfhz;LtUtJ vt;thW?  

       juhrpy; NkYk; jpzpTfis Nru;g;gjd; %yk;        (02)  

(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. 

                                  BI𝒍 × b = ∆ 𝒎𝒈 𝒂                 (01+01)      

                                    𝑭 =
𝟎.𝟏×𝟎.𝟐×𝟐𝟎 ×𝟏𝟎−𝟐 ×𝟏𝟓 ×𝟏𝟎−𝟐

𝟏𝟎 ×𝟐𝟎 × 𝟏𝟎−𝟐        

                                         = 0.3g                    (01)  

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? 

 jpir fhl;bia gad;gLj;jp PQ flj;jp tlf;Fj; njw;fhf Gtpg;Gyf;fpilf;$wpw;F rkhe;jukhf 
,Uf;Fk; tifapy; njFjpapid nrg;gk; nra;jy;       (02)   

   jpirfhl;b          (01)  

(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? 

ru;t rkdhd ,d;DnkhU U fhe;jj;jpid ,jw;F mUfpy; gpbj;jy;  (02)   

(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. 

 khWk; jilapid khw;wp ntt;NtW mk;gpau;khdp thrpg;gpw;F xj;j kpd;Ndhl;lk; I ia 
fzpg;gjd; %yk;         (02)  

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;?  

         b ,id mjpfupj;jy; a ,id Fiwj;jy;     (01+01) . 

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;? 

       fhe;jg;gha mlu;j;jpapid $l;l Ntz;Lk;     (01) 

   ePsj;ij $l;l Ntz;Lk;         

 

 

 

 

 

 

 

 

 

 

 

*** 
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Essay 

(5)  

(A)     

I. PS  = h𝜌𝑔 = 120 × 10-3 × 13600 × 10 Pa 

  = 16 320 Pa……………………………………………………………..…….(02) 

PD = h𝜌𝑔  = 80 × 10-3 × 13600 × 10 Pa 

     = 10 880 Pa………………………………………………………….….…….(02)     

II. nkhj;j fdtsT = 75 × 10-3 × 72 

                               = 5.4 l (or) 5400 ml………………………………...…...…...(04) 

III. xU epkplj;jpy; gk;gg;gLk; nkhj;j fdtsT = 5.4 l × 2 

                                                                             = 10.8 l……………….….……(02) 

(B)   

I. W = [
1

2
ρv2 + P]Q 

    =[
1

2
 × 1070 × 0.42 + 0.1×13600×10 ]×150 × 10-6J………………..…….…..(02) 

    =2.05 J………………………………………………………………..………...(02) 

II. P = 2.05 ×  
72

60
……………………………………………………………..…….…(02) 

   = 2.46  W………………………………………………………………...…...…(02) 

III. FUjpg;gha;r;ry; tPjk; mjpfupf;Fk; MfNt xU epkplj;jpw;fhd ,ja Jbg;Gf;fspd; vz;zpf;if 
mjpfupf;Fk; ,jak; Xu; Jbg;gpd; NghJ nra;ag;gLk; Ntiy mjpfupf;Fk;......(02+02) 

IV. cau; FUjpaKf;fk; cs;stUf;F PS,PD ,d; gUkd; mjpfkhf fhzg;gLtjhy; Xu; Jbg;gpd; 
NghJ ,jak; nra;Ak; Ntiy mjpfupf;Fk;. vd;gjhy;………………...……...(04) 

(C)   P + 1 2⁄ ρv2 = P0 + hρg………………………………………………..…………..….(02) 

16 320 + 1 2⁄ ×1070×(0.4)2  =P0 + 38×10-2 × 1070 × 40 

P0 = 141.6 Pa…………………………………………………………………………(01) 

 FUjpapd; gpRf;Fik fUjg;gbd; RUq;fypd; NghJ %isapYs;s mKf;fk; G+r;rpaj;ij 

mz;kpf;Fk;…………………………………………………………………………....(01) 

(6) 

(a) (i) 𝑓 = 20 𝐻𝑧 

𝑣 = 𝑓𝜆 

340 = 20 × 𝜆 

𝜆 = 17 𝑚…………………………………………………………..………(01) 

 

𝑓 = 20000 𝐻𝑧 

340 = 20000 × 𝜆 

𝜆 = 17 × 10−3𝑚……………………………………………………….… (01) 

 

miy ePs tPr;R ⇒ 17 × 10−3𝑚 to 17 𝑚……………………….………(01) 
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(ii)  𝑣 = √
𝛾𝑅𝑇

𝑀
   ⇒    𝑣 ∝ √𝑇  

340 ∝ √300 ----------- 1 

𝑣′ ∝ √290 ------------- 2 

2

1
 ⇒  

𝑣′

340
= √

290

300
  

𝑣′ = √
29

30
× 340 

= 0.98 × 340 

= 333.2 𝑚𝑠−1……………………………………………(01) 

 

(b) (i) Decibel ⇒ 𝑑𝐵…………………………………………………………………(02) 

 

(ii)  1) 3.4 𝑘𝐻𝑧 = 3400 𝐻𝑧………………………………………………………(02) 

 

2)             …………………………………………………...(01) 

nrtpg;giw nkd; rt;Tg;gFjpapy; mKf;f Kuz;fZ tUtjhy; mq;F mKf;f khw;wk; 
cau;thf miktjdhy; cau; Jyq;fiy fhl;Lk;………………………….(02) 

3) 𝛽 = 60 𝑑𝐵 

 𝛽 = 10 log10 (
𝐼

𝐼0
) 

 60 = 10 log10 (
𝐼

10−12)……………………………………………….……(01) 

𝐼 = 10−6 𝑊𝑚−2…………………………………………………….……..(02) 

   4)     10𝑘𝐻𝑧 ⇒   𝛽 = 10𝑑𝐵 

                           𝛽 = 10 log10 (
𝐼

𝐼0
) 

                               = 10 log10 (
1×10−11

10−12 ) ……………………………………………………… (01) 

                               = 10dB………………………………………………………………………. (01) 

                           vdNt czu KbAk;…………………………………………………..(01) 

(c) 1) 0.5 𝑘𝐻𝑧 ⇒   𝛽 = 20𝑑𝐵 

 20 = 10 log10 (
𝐼

10−12) 

𝐼 = 10−10 𝑊𝑚−2………………………………………………. (01) 

𝑃 = 𝐼 × 𝐴 

60 × 10−3 = 10−10 × 2 × 3 × 𝑟2 

𝑟2 = 108  

𝑟 = 104 𝑚 

𝑟 = 10 𝑘𝑚…………………………………………………..………….(01) 

2) tspapdhy;; xyp cwpQ;rg;gl;LtpLk;………………………………..………...(02) 

(d) 1)   

𝜆
4⁄ = 2.5 𝑐𝑚 

𝜆 = 0.1 𝑚 

𝑣 = 𝑓𝜆 

(01) 
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340 = 𝑓 × 0.1 

𝑓 = 3400 𝐻𝑧…………………………………………………..(02) 

2)  3400Hz………………………………………………………...…………(02) 

 

(e) 1)  0.4 𝑘𝐻𝑧 ⇒   𝛽 = 40𝑑𝐵 

 40 = 10 log10 (
𝐼

10−12) 

𝐼 = 10−8 𝑊𝑚−2 …………………………………………….(02) 

2)  3.4 𝑘𝐻𝑧 ⇒   𝛽 = 20𝑑𝐵 

 20 = 10 log10 (
𝐼

10−12) 

𝐼 = 10−10 𝑊𝑚−2 

tpfpjk;  ⇒ 
10−10

10−12 = 100 klq;F………………….…………(02) 

 

 (7) 

1) a)  2𝜋𝑟𝑇 = 𝑀𝑔 

        𝑀 =
2𝜋𝑟𝑇

𝑔
………………………………………………………….…………(04) 

       b)  i) tO tPjk;  =  tO / mstPL X 100 …………………………….…….. (01) 

                               = 
1𝑚𝑚3

100𝑚𝑚3 x 100  

       =1% ………………………………………….………… (02) 

            ii) xU Jspapd; fdtsT = 1mm3 

      
𝑟

𝑉
1
3

 = 
0.5𝑚𝑚

(1𝑚𝑚3)
1
3

 = 0.5………………………………………….……………..(02) 

    ml;ltizapy; ,Ue;J   =>  f = 0.6515………………….……………... (02) 

             iii) 𝑚 = 𝑉ρ 

    Jspapd; cz;ikahd jpzpT = 
𝑀0

𝑓
 

                               = 
1×10−9𝑚3×800𝑘𝑔 

0.6515
………………..………(02) 

                                           =1.228 × 10−6𝑘𝑔……………….………(01) 

                 Nkw;gug;G ,Otpir   𝑇 =
𝑀𝑔

2𝜋𝑟
 

                       = 
1.228×10−6×10

2×3×0.5×10−3 ……………….……………….(02) 

                                   = 3.9 × 10−3𝑁𝑚−1………………..…………..(02) 

        c)  i) DO = Kt0.2      

    𝑡0.2 =  
100×10−6

0.001
 

    𝑡0.2 = 0.1 

    (𝑡0.2)5 =  (0.1)5 
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    𝑡 = 1 × 10−5𝑠 = 10𝜇𝑠  (or) 10-5s……………………………………………….(04) 

 ii) D0 khwhJ………………………………………………………………………..(01) 

        t mjpfupf;Fk;…………………………………………………………………...(01) 

       d) ePupw;F fhu Nkw;Wjy;………………………………………….……………………(03) 

           ePiu #Nlw;Wjy; gad;gLj;Jjy;…………………………………………………..(03) 

(8) 

(i) 𝑔 =  
𝐺𝑀

𝑅2……………………………………………………………………….……(01) 

     =  
𝐺  

4

3
𝜋 𝑅3 𝜌

𝑅2  ……………………………………………………………………..(01) 

     =  
4𝜋

3
 𝐺𝑅𝜌  

                   = 𝐾𝜌𝐺𝑅 

(ii) 𝜌 =  
𝑔

𝐾𝐺𝑅
 

𝜌 ∝  
𝑔

𝑅
 

𝜌𝐸 ∝
𝑔𝐸

𝑅𝐸
     ---------------------(1)         

𝜌𝑀 ∝
𝑔𝐸

6⁄

17
64⁄ 𝑅𝐸

 -----------------(2) 

(1)

(2)
 ⇒   

𝜌𝐸 

𝜌𝑀 
=

32

51
 

𝜌𝑚 =  
32

51
 𝜌𝑚 …………………………………………………………………(02) 

(iii)                    

1.                                                                   𝐹 = 𝑚𝑎  

                                                                       𝑚𝑔𝐸 −  𝑅 = 𝑚𝑅𝐸𝜔2 ……………………(02) 

       
𝑅

𝑚
= 𝑔𝐸 − 𝑅𝐸𝜔2………………………...(02) 

2. 

                                                                                                     𝑔𝐸……………………………………….(02) 

 

(iv)   

 𝐹 = 𝑚𝑎 

𝐺 𝑀𝐸 𝑚

(60𝑅𝐸)2 =  
𝑚 𝑉2

60𝑅𝐸
……………(01) 

𝑉 =  √
𝐺𝑀𝐸

60𝑅𝐸
 

𝑉 =  √
𝐺𝑀𝐸

𝑅𝐸
2  ×

𝑅𝐸

60
       

 
60𝑅𝐸  

𝑅𝐸 

R 

mgE 

(01) 
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𝑉 =  √10 ×  
6400 × 103

60
    ….…...(01) 

𝑉 = 1.04 𝑘𝑚𝑠−1  

 1.04 𝑘𝑚𝑠−1 < 1.04 𝑘𝑚𝑠−1 .….(02) 

(v) (a)   𝑉 =
2 𝜋 𝑅

𝑇
……………………………………………………………………….…. (01) 

           =
2 × 3 × 5 × 1018

6 × 1015  𝑘𝑚 𝑠−1 

           = 5000 𝑘𝑚 𝑠−1……………………………………………………….….………(01) 

              (b)  𝑉 =  √
𝐺𝑀

𝑅
 

 𝑚 =  
𝑉2𝑅

𝐺
 

 =  
(5×106)2×5×1021

6.67 ×10−11 …………………………………………………...………….(01) 

=  
125

6.67
× 1044 

= 1.85 × 1045 𝑘𝑔………………………………………………..…………….. (01) 
     

(vi) a.Nfhspd; Nkw;gug;gpy; ,Ue;J vwpag;gLk; Jzpf;if kPz;Lk; Nfhis milahj tifapy; 

vwpag;gl Ntz;ba ,opT Ntfk;……………………………………….………….…(02) 

b. MEi = MEF              

1
2⁄ 𝜌𝑉𝑒

2
  + 

−𝐺𝑀𝑚

𝑅𝐸
 = 0 + 0……………………………………………………………..… (01) 

    𝑉𝐸 = √
2𝐺𝑀

𝑅
………………………………………………………………………..….(02) 

c.  (1) 9 × 1016 =  
2×6.67×10−11×2×1030

𝑅
 

 𝑅 =
2×6.67×10−11×2×1030

9×1016  ………………………………………………………..(01) 

 

 =
4×6.67×103

9
 

 𝑅 = 2.97 × 1030 ≈ 3 𝑘𝑚………………………………………………...……(01) 

 (2)  𝑔 =  
𝐺𝑀

𝑅2  

 =  
6.67×10−11×2×1030

9×1012  …………………………………………….………...….(01) 

= 1.49 × 1013 ms-2………………………………………….………..……… (01) 

(3) 𝑔 =  𝐾𝜌𝐺𝑅 

 
13⋅4

9
× 1013 =

4

3
× 3 × 𝜌 × 6.7 × 10−11 × 3 × 103 

 𝜌 = 1.77× 1019 kgm-3…………………………………………….……………...
 (02) 

 

(or) 

𝜌 =
𝑀

𝑉
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     =
2×1030

4

3
×

22

7
×(3×103)2

 

     = 1.77× 1019 kgm-3 

(9) (A) 

(A) myF FWf;F ntl;Lg;gug;gpDlhd kpd;Ndhl;lk; kpd;Ndhl;l mlu;j;jp vdg;gLk;………....(01) 
myF -Am-2 ……………………………………………………………………………………..(01) 

(B)  I = nAVe……………………………………………………………………………………….(01) 

  
𝐼

𝐴
 = nVe 

  J = nVe………………………………………………………………………………………....(01) 

(C)   
1) Vw;wk; = It………………………………………………………………………………….……(01) 

            = 45 × 3600 C 
            = 162 000 C ………………………………………………………………………….….(01) 

2) Energy = V × Q………………..……………………………………………………. …………(01) 

             = 12V × 162 000 C 

             =1 944 000 J…………………………………………………………………………….(01) 

(D)  1) kpd; Fkpopd; jilAld; ,izg;Gf;fk;gpapd; jil Gwf;fzpf;fj;jf;fJ………...……(02)  

  2)   P = VI ………….…………………………………………………………………………....(01) 

      60W = 12V × I           

          I = 5 A…………………………………………………………………………………….(01) 

3) J  =𝐼
𝐴⁄  

        = 
5𝐴

1 × 10−6𝑚2 ………………………………………………………………………….….(01) 

            =  5 × 106 Am-2 …………………………………………………….…..(myFld;)(01) 

4) J = nVe 

5 × 106 Am-2= 1.25×1029 × V  × 1.6 × 10-19……………………………………….………(01) 

 V =  2.5× 10-4 ms-1 …………………………………………………………….…..…. (01) 

5)  I = Q/t 

5 A = 162000/t             (or)  

   t  = 9hr           ……………………….…………(02) 

(E) 1) 180W…………………………………………………………………………………………..…………(02) 

2) 120W => A Msp 

      60W => B  Msp 

    180W => A,B  Msp 

3) rkhe;jukhf ……………………………………………………………………………. (02) 

(F) 1) njhlu; => xU kpd;Fkpo; gOjile;jhy; Vidait xspuhJ. …………………………(01) 

  rkhe;juk; => ,idg;Gf; fk;gpfspd; vz;zpf;if mjpfupf;Fk;…………………………..(01) 

2) P1,P2 miza Vidait njhlu;e;J xspUk; ………………………………………….…(02) 

3) njhlu; ,izg;gpy; xU kpd;Fkpo; gOjile;jhYk; Vidait xspUk;………………...(02) 

 

 

t = 𝑊 𝑃⁄  

   = 1 944 000
60⁄  = 9hr 

3k; rup vdpd; (02) Gs;sp  

2 ; rup vdpd; (01) Gs;sp 

1 ; rup vdpd; Gs;spapy;iy 
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(9)(B) 

i. Vo = A0×Vin 

6.4 =105 Vin 

     = 6.4 × 10-5 V…………………………………………………………………….……...(02) 

 

ii. Vo = A0×(V1 – V2) 

6.4 V = 105 (V1 – 2 V ) …………………………………………………………….………(01) 

V = 2.000064 V    ≈ 2V …………………………………………………………….……... (01) 

iii. (a)  2V ………….…………………………………………………………………….…….. (03) 

(b)  1)  ,e; epiyapy; ,Uthap,fhypr;re;jp gpd;Kff;Nfhlypy; fhzg;gLk; MfNt mb 

kpd;Ndhl;lk; G+r;rpak; MfNt Nrfupg;ghd; kpd;Ndhl;lk; G+r;rpak;…..………….………(02) 

MfNt  V0
1 = 5V……………………………………………………… ………….………(02) 

       2) 6.4V = VD + IB RB +VBE …………………………………………………………………… (02) 

                IB = 5𝑉
500𝑘𝛺⁄  = 10 𝜇𝐴…………………………………………………….…...(02) 

        3) IC = 𝛽IB 

             IC =100 × 10 𝜇𝐴 

             IC  = 1mA……………………………………………………………………………(01) 

 

V = IR 

5V = 1mA × RC ………………………………………………………………….….(01) 

RC = 5𝑘𝛺……………………………………………………………………………………. (02) 

4)   S   0  ……………………………………… ….,uz;Lk; rup vdpd; kl;Lk; (03) 

      R   1 

 (c) 

    (02) 

    (02) 

    (02)  

iv.  Reset    =>  A……………………………………………………. ………………………...(01) 

Set         => C………………………………………………………………………………. (01) 

(10) 

(A) 

1. SARS-COV-2……………………………………………………………………...……….... (02) 

2.  rpw;wiwapd; Nkw;gug;gpy; gue;Js;s itu]; MdJ 𝑂2 ,d; gutiy Fiwf;Fk;..…....(02)  

cUthFk; rsp cl;Rthr, ntspr;Rthr nraw;ghl;bw;F ,ilA+W Vw;gLj;Jk;………(02) 

3. cyu;e;j tsp Rthrg;igapDs; gpuNtrpf;ifapy; Rthrg;igapYs;s ePu; MtpahFk; vd;gjhy; 
Rthrg;ig cyu;eJ tpLk; ……………………………………………………………….. (02+02) 

4. SpO2 ngWkjp Fiwe;jJ 96% ,y; Ngz toq;fg;gl Ntz;ba xl;rprdpd; msT 

4𝑙𝑝𝑚 ,ypUe;J 5𝑙𝑝𝑚 tiu nrg;gk; nra;a Ntz;ba epiy Vw;gbd;………………........(02) 

5. 𝑃𝑉 = 𝑛𝑅𝑇 

 xU epkplj;jpy; vLj;j nkhj;j %y;=  
𝑃𝑉

𝑅𝑇
 

  =
1 ×105 𝑃𝑎  × 8×10−3 𝑚3

25

3
 𝐽 𝑚𝑜𝑙−1 𝐾−1 × 300 𝐾

   = 0.32𝑚𝑜𝑙 ……………………………………………………(02) 

Neuk; S R Q 

,uT 8.30 1 1 0 

es;spuT 1.30 0 1 1 

mjpfhiy 5.30  1 1           1 
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xU epkplj;jpy; vLj;j xl;rprdpd; nkhj;j %y; = 0.32×
20

100
 

        = 0.064mol………………………………(02) 

xU epkplj;jpy; Rthrg;igapy; ,lk; khw;wg;gl;l xl;rprdpd; nkhj;j %y; = 0.064 ×
25

100
 

            = 0.016mol  ..(02) 

(B) 

1. rpypz;lupy; cs;s xl;rprdpd; Ky; =  
35.2 𝑘𝑔

32 𝑔 𝑚𝑜𝑙−1……………………………………….….(02) 

              = 1100 𝑚𝑜𝑙……………………………………….….(02) 

2. rpypz;lupy; vQ;rpAs;s xl;rprdpd; Ky; 𝑛 =  
𝑃𝑉

𝑅𝑇
 

                                      =  
1× 105 𝑃𝑎 ×25 𝑑𝑚3

25

3
 ×𝐽 𝑚𝑜𝑙−1 𝐾−1 ×300 𝐾

   …….…………....(01) 

                                      = 1 𝑚𝑜𝑙………………………….…….…...(01) 

Rpypz;lupy; ,Ue;J ntspte;j %y; = 1100 𝑚𝑜𝑙 − 1 𝑚𝑜𝑙 

                              = 1099 𝑚𝑜𝑙    ≈ 1100mol……………….……...(02) 

xU epkplj;jpy; cs;nsLf;Fk; %y; 𝑛 =  
𝑃𝑉

𝑅𝑇
 

                          =  
1 × 105 𝑃𝑎  × 5 × 10−3 𝑚−3  

25

3
 𝐽 𝑚𝑜𝑙−1 𝐾−1 × 300 𝐾

…………………….……….(01) 

                          = 0.2 𝑚𝑜𝑙……………………………………….……...(01) 

Toq;ff; $ba Neuk; =  
1100 𝑚𝑜𝑙

0.2 𝑚𝑜𝑙/ 𝑚𝑖𝑛−1 

                 = 5500 min = 91.67 ℎ𝑟  (or)  91.58 hr ………………..………..(02) 

 

10 (B) 

(a)  

1. NkYk; gpupf;fKbahj Jzpf;iffs;>   ,yj;jpud; ……………………………………. (01) 

2. nyg;Nuhd;fs;(leptons),     Fthf;Ffs;(Quarks) …………………………………………... (01) 

3. 12…………………………………………………………………………………………… (01) 

4.  n         udd ,       +2/3 e+(-1/3e)+(-1/3e)  =  0 ………………………………………………(01) 

 p         uud, +2/3e+2/3e+(-1/3e)   =   +1e……………………………………………….(01) 

5. 𝛴+ = 𝑢𝑢𝑠,  (+2/3e) +(2/3e)+(-1/3e) =+1e………………………………………………(01) 

sdK =0

 
 (-1/3e)+(+1/3e) =0 ……………………………………………...…………(01) 

6. ddunduup == , ………………………………………………………………………… 
(01)

 

7. Fthf;Ffshy; Md Jzpf;iffs; fl;Nwhd;(hadrons) vdg;gLk;………………………...(01) 

   mtw;wpd; ,U gpupT:-gwpNahd;fs;(baryons), kPNrhd;fs;;(mesons)………………..……..…(01) 
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          Baryons:-      P or n or 𝛴+𝑜𝑟/𝛴0 𝑜𝑟𝛴− …………….………………………………..….(01) 

Mesons:- 𝐾0or  K+ …………..…………………………………………………..……...(01) 

 

(b)  

(1) <u;g;Gtpir> kpd;fhe;jtpir> typikahdtpir> eypthdtpir……………..……….(01) 

(2) (1) kuj;jpYs;s gok; jiuia Nehf;f ptpOjy;  

(2) Gtpianra;kjpfs; tyk; tUjy; my;yJ Gtpia re;jpud; tyk; tUjy; #upaid 

Nfhs;fs; tyk; tUjy; 

(3) fUe;Jisfspd; cUthf;fk; 

(4) <u;g;Gtpy;iyfspd; cUthf;fk; 

(5) <u;g;gpdhy; Nfhs;fspd; ikag;gFjpapy; cUthFk; cauKf;fk; fUcUfy; jhf;fj;ij 

Cf;Ftpj;jy; 

(5); <u;g;GmOj;jrf;jp……………………………………………………………..…….(01+01+01) 

 

(3) (1) fUitr;Rw;wp ,yj;jpud;fs; tyk; tUjy; 

(2) mZf;fspd; Nru;f;ifahy; %yf;$Wfspd; cUthf;fk; my;yJ mZf;fs; %yf;$Wfspd; 

Nru;f;ifahy; rlg;nghUl;fs; cUthf;fk;  my;yJ rlg;nghUl;fspdJ ,ay;Gfs; 

(3) kpd;Ndhl;lj;ij cUthf;fy;. 

(4) kpd;fhe;jmiyfspd; cUthf;fk; my;yJ kpd;fhe;jmiyfspd; fhyy; my;yJ cwpQ;ry; 

epwkhiyfs; my;yJ rlg;nghUl;fspd; epwk;. 

(5) kpd;fhe;j mOj;jrf;jp……………………………………………………………..(01+01+01) 

 

(4) Gs;sp Vw;wj;jpypUe;J ntspNaWk; 

kpd;tpirf;NfhLfs; Gtp ,izg;G 

nra;ag;gl;l  Fwpj;j Nfhs Xl;bdhy; 

mjd; ntspapy; nry;yhJ 

jLf;fg;gLfpd;wJ. 

 

  

 

                                                                                   ………rupahd glk; (01)  rupahd tpsf;fk; (01) 

 

 

 

r 

+q 

Gtpj; njhLg;gplg;gl;l 

cNyhff; Nfhs XL 
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(5) fUe;Jis my;yJ <u;g;GGyr;nrwpit 

mjpfkhf cUthf;f $bait 

kpd;fhe;jmiyapid(xsp) fth;tjhy; 

ghijia khw;wp cUtpy; fhl;bathW 

Ftpar;nra;jy;  

 

. 

 

 

 

 

                                                                                                  …………..glk; my;yJ tpsf;fk; (01) 

 

(c)  

1. ∆𝑡  =
𝑠

𝑢
 

       =(1× 10-15m)/ (3× 108ms-1)…………………………………………………………………………………….……..(01) 

            ∆𝑡   =3.3× 10-24s……………………………………………………………………………………………………………………(01) 

2.  ∆𝐸 =
ℎ

4𝜋∆𝑡
 

                   =(6.63× 10-34Js)/(4×
22

7
× 3.3 × 10-24s)………………………………………………………………….………..(01) 

                   =1.59× 10-11J ≈ 1.6 × 10-11J……………………………………………………………………………………………(01) 

                   =(1.6× 10-11J)/(1.6 × 10-19J)……………………………………………………………………………………..……(01) 

                    =100MeV………………………………………………………………………………………………………………………..(01) 

3. ∆𝐸 = ∆𝑚𝐶2 

              ∆𝑚 = ∆𝐸/𝐶2 

                       =(1.6× 10-11J)/(3× 108ms-1)2……………………………………………………………………………..…………(01) 

                 =1.8× 10-28kg……………………………………………………………………………………………………………….(01)     

*** 

  

xsp Ftpf;fg;gLk; ,lk; 

fUe;Jis 

er;rj;jpuk; 
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nkhwl;Litg; gy;fiyf;fof nghwpapaw; gPl jkpo; khztu;fs; 
elhj;Jk; f.ngh.j cau;ju khztu;fSf;fhd 13tJ 

Kd;Ndhbg; guPl;ir 2022 

01 - ngsjpftpay; 
gy;Nju;T tpdhf;fspd; tpilfs; 

 
tpdh 
,y. 

Q. No. 

 

tpil 
,y. 
Ans. 

No. 

tpdh 
,y. 

Q. No. 

tpil 
,y. 
Ans. 

No. 

tpdh 
,y. 

Q. No. 

tpil 
,y. 
Ans. 

No. 

tpdh 
,y. 

Q. No. 

tpil 
,y. 
Ans. 

No. 

tpdh 
,y. 

Q. No. 

tpil 
,y. 
Ans. 

No. 

 
01. 

 
 

02. 
 
 

03. 
 
 

04. 
 
 

05. 
 
 

06. 
 
 

07. 
 
 

08. 
 
 

09. 
 
 

10. 

3 
 

11. 
 
 

12. 
 
 

13. 
 
 

14. 
 
 

15. 
 
 

16. 
 
 

17. 
 
 

18. 
 
 

19. 
 
 

20. 

2 
 

21. 
 
 

22. 
 
 

23. 
 
 

24. 
 
 

25. 
 
 

26. 
 
 

27. 
 
 

28. 
 
 

29. 
 
 

30. 

5 
 

31. 
 
 

32. 
 
 

33. 
 
 

34. 
 
 

35. 
 
 

36. 
 
 

37. 
 
 

38. 
 
 

39. 
 
 

40. 

4 
 

41. 
 
 

42. 
 
 

43. 
 
 

44. 
 
 

45. 
 
 

46. 
 
 

47. 
 
 

48. 
 
 

49. 
 
 

50. 

2 

1 4 4 3 2 

4 1 2 2 4 

4 1 5 1 5 

4 5 2 2 2 

3 3 5 3 2 

2 2 1 4 5 

4 1 5 5 1 

5 2 5 3 5 

5 1 2 5 2 
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gFjp A - mikg;Gf; fl;Liu
(xt;nthU tpdhtpw;Fk; 20 Gs;spfs; toq;fg;gLk;)

(g = 10 N kg1)

I

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

Kf;Nfhy; juhR/Kj;Jyhj;juhR/Kr;rl;lj;juhR

jpUg;Gj; jpwd; jj;Jtk;

0.1g or 100mg                                                                      

610g                                                                                        

G+r;rpanrg;gk; nra;Ak; jpUfpid nrg;gk; nra;tjd; %yk; G+r;rpaf; Fwpfhl;b 

G+r;rpaFwpAld; xNu Neu; Nfhl;by; nghUe;jr; nra;jy;

Mp

Mq , Mr

(01)

(01)

(01)

(01)

(02)

(01)
(01)
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(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

0.1g610g

500g1110g 

1000g1610g

2000g2610g

500g x a = M(b+c)

500g x 6cm = M (21cm)                                                       M = 142.86g                      

1.5g

601.0g
450.8g

550.5g
250.0g

rjtPjtO = L.C/R  x 100%

        = 0.1/250 x 100%               =  0.04%

fhe;jj;jzpj;jy; njhFjp magnetic damping system    

(01)

(01)

(04) 

(03) All Correct

(01)

(01)-3 

(02)-4
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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.

..........................................................................................................................................................................

(01)

(01)

type;j cld;fhTif Xl;lj;jpd; fPo; Fspu;r;rp milAk; nghUs   ;       

xd;wpypUe;jhd ntg;g ,og;G tPjk; (dq/dt) R+oypUe;jhd mg;nghUspd; Nkyjpf

ntg;gepiyf;F Neu;tpfpj rkdhFk;.

Fiwe;j Nkyjpf ntg;gepiy tpj;jpahrk;

my;yJ

type;j cld;fhTifapd; fPo; ve;jnthU Nkyjpf ntg;gepiy; tpj;jpahrj;Jf;Fk;.   

ntg;gkhdp Kf;Nfhy;juhR/ ,yj;jpudpay; juhR          epWj;jw;fbfhuk;

(⅔mstpYk; $Ljyhf ,Uf;fNtz;Lk;)

ePUld; njhLifAwhj ghj;jpuj;jpd; cl;gug;gpd; msitf; Fiwg;gjw;F OR

S S

(02)

(02)

(02)

(02)

(02)

S
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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)

ntg;gk; ,of;fg;gLk; gypjg;gug;ig rkdhf NgZtjw;F

ntg;g ,og;Gf;F jpwe;Js;s gug;ig rkdhf NgZtjw;F

OR

Y

W

3°C / min

                                        1.5°C / min

         

,y;iy> fz;zhbapd; cs;> ntsp ntg;gepiy NtWgLk;.

(02)

(02)

(01)

(01)

(02)

(02)

(4200 x 0.2 + 400)3 = (S x 0.23 + 400) 1.5
S = 9043.478 J Kg-1 K-1

ePu;j; njhFjpapd; ntg;g ,og;G tPjk; = jputj; njhFjpapd; ntg;g ,og;G tPjk;

0.025°C / sec

0.05°C / sec

Or

Or
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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.

Nru;j;jp Fohia rpwpa ePsj;jpy; Ngzp mjpUk; ,irf;fitia Fohapd; jpwe;j Kidf;F 

rw;W ntspNa gpbj;jthW kWKidia cug;ghd xypNfl;Fk; tiu mirj;jy;.

...................................                         ...........................................................................................................

jug;gl;l ,irf;fitia mjpur;nra;J jpwe;jKidnahd;wpd; ntspNa gpbj;jthW kWKid

nkJthf mirf;fg;gl Kjy; jlitahf cug;ghd xyp Nfl;Fk; re;ju;g;gj;ij ngwy;.    

(01)

(01)

(01)

(02)

(01 + 01)

(01)

(01)

epiyahd miy>   ePs;gf;f miy
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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

xU Kid %ba FohapYk;; ,Uklq;fhd tspepuYf;F rf;jp gug;gg;gLtjhy;        

tspapDs; rpwpjsT ePuhtp fye;J fhzg;gLk; / tspapDs; <ug;gjd; mjpfkhFk;.      

λ/2 = l + 2e,  v = fλ λ = 2(l + 2e),        v = f 2(l + 2e)                                                      

l = (v/2)1/f  – 2e

         y =  m x    -   c                                                                                                

rhuhkhwp=1/ f             rhu;khwp=l

(0.001, 0.15)  ,  (0.0046, 0.75)        

              (V/2) = (0.75 – 0.15)/ (0.0046 – 0.001) 2e = 0.015

V = 333.33 ms-1 e = 0.0075m/ 0.75cm 

(02)

(02)

(01)

(01+01)

(02)

(02)
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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

.......................................................................................................................................................................

(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?

..........................................................................................................................................................................

.......................................................................................................................................................................

njhLrhtpia A,B Kidfspy; njhLtjd; %yk; ,Ugf;f jpUg;gk; fhl;Lk;.

fy;tNdhkhdpapd; Clhf cau;kpd;Ndhl;lk; Xb mJ gOjiltij jLg;gjw;F

K₁, K₂ ,U MspfisAk; jpwe;J ,Utop jlf;fhspahy; xU fyj;ij ,izj;J K₁ I 
%b njhLrhtpapd; %yk; mz;zsthd rkepiyg; Gs;spia ngw;W K₂ I %b

jpUj;jkhd rkepiy ePsk; ngwg;gLk;.                                 (02)    

kpd; fyq;fspd; Kidfs; khw;wp ,izf;fgl;bUf;fyhk;.

Kjd;ik Rw;wpy; cs;s kpd;fy kpd; ,af;ftpir JizRw;wpy; cs;s kpd;fy   

kpd;dpaf;ftpirfis tpl Fiwe;J ,Uf;fyhk;

Rw;wpy; ,izg;Gf;fs; VJk; jsu;e;J ,Uf;fyhk;

njhlu;GgLj;Jk; Nfhitia ngWf. 

(E₁)/(E₂) = (l₁)/(l₂)(ngWf)
E₂=Kℓ₂  

mOj;jkhdpRw;wpy; jilg;ngl;b ,izf;f Ntz;Lk;. 

,izf;fgl;l jilapd; ngWkhdj;ij khw;Wjy;.

(01)

(01)

(01)

(02) Any two

E₁=Kℓ₁

(02)

(02)
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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?

..........................................................................................................................................................................

.......................................................................................................................................................................





D1 D2

X

Y

R

gr;ir rptg;G

E3

 **

.  ℓ₁ =((E₁)/(E₂)) ℓ₂

       y =m   x

(gbj;jpwd; 450 I tpl $lthf ,Uf;fNtz;Lk;)

mOj;jkhdp fk;gpapd; ePsj;ij mjpfupj;jy;                   

,y;iy> rkepiyapy; kpd;fyj;jpd; Clhf kpd;Ndhl;lk; ,Uf;fhJ.  

...........................Green (D1)..................................                   .......................

.........................Red (D2).................................                    ..........................

(02)

(01)

(02)

(01)

(01)

(02)
LED gOjiltij jLg;gjw;F

ℓ₁

ℓ₂
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5) 

a) 

(i) I1= ½ MR2 ………………………………………………………………………………………………….. [01]

(ii) τ= I1α …………………………………………………………………………………..……………… [01]

α=τ/I1 = τ/[1/2 MR2]

α=2τ/MR2 ……………………………………………………………………………………………..…… [01]

using ω2  = ω0
2+2αθ

ω2  =0+ 2×
2𝜏

M𝑅2 θ ………………………………………………………………………….. [01]

θ    = 
𝑀𝑅2𝜔2

4𝜏

N    = 
𝜃

2ℼ
=

𝑀𝑅2𝜔2

8ℼ𝜏
……………………………………………………………………..…… [01] 

(iii) D2 ,d; rlj;Jtj;jpUg;gk ; =
1

2
×I1 

= 
1

2
×

1

2
MR2 

I’ = 
1

4
MR2  ………………………..………………….…….. [01] 

I2 = I1+ I’ 

=
1

2
MR2+

1

4
MR2 

 = 
3

4
MR2  ………….……………………………………… [01] 

(iv) 

  ………………….……………………………………….. [01] 

b) 

(i) 

…………………………… [shape 01+01] 

(ii) θ =  ω0t + 
1

2
αt2 for D3 

𝜔 

𝑡 
∆𝜃 

𝑡 

𝐷3 

𝐷4 
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  =  0 + 
1

2
 ×2.4× t2 

  =  
1

2
 ×2.4× t2-----(1)  ……………………………………………………………………………. [01] 

    D4θ = 4.2× t + 0 

        Θ = 4.2t-----(2)  …………………………………………………………………………… [01] 

 (1)= (2) 

  
1

2
 ×2.4× t2 =  4.2t 

  t     = 3.5s  …………………………………………………………….…………….. [01] 

 

(iii) t= 3.5 s  ……………………………………………………………………………………………….… [01] 

 

c)  

(i)     ΘA = ω0t+
1

2
αt2 

  = 0+ 
1

2
×6× 122 

  = 432 rad ………………………………………………………………………………………..…………. [01] 

 Mdhy; RA θA  =RCθC  ……………………………………………………………….…………… [01] 

  θC = 
𝑅𝐴θ𝐴

𝑅𝐶
 = 

22.5× 432

12
 

     = 810 rad ……………………………………..…………………………. [01] 

  θ  = 
𝜔0+ 𝜔

2
 × t 

  810 = 
0+𝜔 𝑐

2
 × 12 

  ωC = 135 rads-1 ………………………..……………………….………………………………..…… [01] 

  R. K. E = 
1

2
 I ω2   

    = 1

2
× 20× 1352 

   = 182 250 J ……………………………………………………………………………………….. [01] 

(ii)  ∆θB = ∆θC = 
𝑅𝐴∆θ𝐴

𝑅𝐶
  ………………………………………………………………. [01] 

 RB ∆θB = RD∆θD …….……………………………………………………………………... [01] 

 ∆θD = 
𝑅𝐵∆θ𝐵

𝑅𝐷
 

  ∆θD =
𝑅𝐴∆θ𝐴

𝑅𝑐
  × 

𝑅𝐵

𝑅𝐷
 

   =
22.5 ×432

12
×

9

13.5
 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


      AL/2022/01/T-II        

Total = 30 Marks 

   = 540 rad  …………………………………………………………………………….. [01] 

(iii) 
𝑉𝐴

𝑉𝐶
 =  1 …………………………………………………………………………………………………… [01] 

 V =  Rω 

 
𝜔𝐴

𝜔𝐶
  = 

𝑉𝐴
𝑅𝐴
𝑉𝐶
𝑅𝐶

 = 
𝑅𝐶

𝑅𝐴
   ……………………………………………………………………………………….. [01] 

 gw;fspd; vz;zpf;if α Rw;wsT (xNu khjpupahd gw;fis cilait) …. [01] 

  nα2πr  RAα X 

  nα r  RCα Y 

  
𝜔𝐴

𝜔𝐶
 = 

𝑌  

𝑋
  ………………………………………………………………………..….....…................. [01] 

 

d)  

(i) Nfhz ce;jf;fhg;gpd; gb 

 I1 ω1  =  I2 ω2 

  ω2  =  
2.34

0.36
× 0.8 

   =  5.2 rad/s ……………………………………………………………..………………….…… [01] 

(ii) KEi = 
1

2
 × 2.34 × (0.8× 2π)2  …………………………………………..………………….. [01] 

   = 29.95 J  / 0.7488 J (Without 2 π) 

 KEf = 
1

2
 × 0.36 × (5.2 ×2π)2  ……………………………………………….…………...… [01] 

   = 194.68 J / 4.8672 J (Without 2 π) 

(iii) KEF ˃ KEi 

 Row;rp ,af;frf;jpapd; mjpfupg;G rWf;FtPuu ;(Skater) jdJ iffis ,Of;f 

nra;j Ntiyapdhy; fpilf;fg;ngw;wJ. 

……………………………………………….…………...… [01] 
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ℎ0 

𝑈0 𝑉0 𝑈𝑒 

𝛼 
𝛼𝐼 

D 

ℎ1 

ghu;itj;Jz;L 

6) 
a)  

(i)  

 

 

 

 

 

 

 

 

 

 

 

 

 

(ii) NfhzcUg;ngUf;fk; =               ,Wjp tpk;gk; fz;zpy; vjpuikf;Fk; Nfhzk; 

            nghUs; njspTg;ghu;itapd; ,opTj;J}uj;jpy; fz;zpy; vjpuikf;Fk; Nfhzk;

    ……………………………… [01] 

  𝑀 =
𝛼′

𝛼
𝑀 =

tan 𝛼′

tan 𝛼
𝑀 =

ℎ′′

𝐷
ℎ′

𝐷

=
ℎ′′

ℎ′
×

ℎ′

ℎ0
𝑀 = 𝑚𝑒 × 𝑚0  ……………………......….. [01] 

nghUsptpy;iyf;F tpy;iyr;#j;jpuk; gpuNahfpf;f. 

   
1

𝑣
−

1

𝑢
=

1

𝑓
 

(
1

𝑓0
=

1

𝑣0
+

1

𝑢0
) × 𝑢0 →

𝑢0

𝑓0
=

𝑢0

𝑣0
+ 1 

   
−1

𝑣0
−

1

𝑢0
=

−1

𝑓0
 

                 
𝑣0

𝑢0
=

1
𝑢0

𝑓0
− 1

 

rupahd fjpu;tiuglk; …………………. (01) 

D,f Fwpf;f  …………………. (01) 
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1

𝑓0
=

1

𝑣0
+

1

𝑢0
 

𝑚0 =
1

𝑢0
𝑓0

−1
 ……………………………………………..………………………. [01] 

   
1

𝑣𝑒
−

1

𝑢𝑒
=

−1

𝑓𝑒
 

(
1

𝐷
−

1

𝑢𝑒
=

−1

𝑓𝑒
) × 𝐷 → 1 −

𝐷

𝑢𝑒
=

−𝐷

𝑓𝑒
 

  Mdhy;  Ve=D 

   
1

𝐷
−

1

𝑢𝑒
=

−1

𝑓𝑒
 

                   1 +
𝐷

𝑓𝑒
= 𝑚𝑒 ...…………………………………………………………………………………….. (01) 

   𝑀 = (1 +
𝐷

𝑓𝑒
) (

1
𝑢0
𝑓0

−1
)  …………………………………………………………….…. (01) 

(iii)  jiyfPohd……………………………………………………………………………………………….….…. (01) 

  cUg;ngUj;j………………………………………………………………………………………………….…. (01) 

  nka;/ gf;fNeu;khwhdJ 

……………………………………………………..………………………………………………………….…. (01) 

(iv)  𝑀 = 𝑚0 × 𝑚𝑒𝑓0 = 0.5𝑐𝑚    𝑉0 = 15.5𝑐𝑚 

  𝑚𝑒 = 1 +
𝐷

𝑓𝑒

1

𝑣
−

1

𝑓
=

1

𝑢
 

  𝑚𝑒 = 1 +
25𝑐𝑚

5𝑐𝑚
 = 6  ..………………………………………………………………………. [01] 

  𝑢0 =
𝑣𝑓0

𝑓0−𝑣0
=

15.5𝑐𝑚×0.5𝑐𝑚

0.5𝑐𝑚−15.5𝑐𝑚
=

15.5

30
𝑐𝑚 

  𝑚0 =
15.5𝑐𝑚
15.5𝑐𝑚

30

= 30  …………………………………………………………………………. [01] 

  𝑀 = 6 × 30 = 180  …………………………………………………………………………. [01] 

(v) Cjh  ………………………………………………………………………………………………… [01] 

 gpuptY ∝
1

𝜆
           𝜆 ↓→ gpuptY↑  ………………………………………. [01] 
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b)  

(i) FtpT tpy;iy .………………………………………………………………………..………….. [01] 

nghUsptpy;iy ngupaFtpaj; J}uKk; ghu;itj;Jz;L rpwpa Ftpaj;J}uj;ijAk; 

nfhz;Ls;sJ   …………………..............……………………………..…………. [02] 

  

(ii) ,Wjp tpk;gk; fz;zpy; vjpuikf;Fk; Nfhzj;jpw;Fk; nghUshdJ fz;zpy; 

vjpuikf;Fk; Nfhzj;jpw;Fk; ,ilapyhd tpfpjk; NfhzcUg;ngUf;fk; MFk ;

 …………………………………………………………………………..……………………….……. [02] 

 

(iii) 𝑀 =
𝛼′

𝛼
=

𝑓0

𝑓𝑒
 

 
𝛼′

0.38
=

630𝑚𝑚

40𝑚𝑚
  ……………………………………..…………………………………………….… [01] 

 𝛼′ =
63×0.38

4
 

 𝛼′ = 10.5 × 3 × 0.19 

 𝛼′ = 5.985  ………………………………………………………………………………......… [01] 

(iv)  

 

 

 

 

          …………..………………… [01] 

(v) tpy;iyr;#j;jpuk; gpuNahfpf;f. 

  
1

𝑣
−

1

𝑓0+𝑓𝑒
=

−1

𝑓𝑒
 

    
1

𝑣
=

1

𝑓0+𝑓𝑒
−

1

𝑓𝑒
 

    
1

𝑣
=

−𝑓0

(𝑓𝑒+𝑓0)𝑓𝑒
 

𝑓0 + 𝑓𝑒 
nghUsp 

ghu;itj;Jz;L 

fz; tisak; 
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    𝑣 =
−(𝑓0+𝑓𝑒)𝑓𝑒

𝑓0
  ……………………………………………………… [01] 𝐿 =

𝑓0 + 𝑓𝑒      𝑀 =
𝑓0

𝑓𝑒
 

  V=
−𝐿

 𝑀
  …………………………………………………………………………………………………. [01] 

 𝑉 =
𝐿

𝑀
𝑓0 = 650𝑚𝑚     𝑓𝑒 = 50𝑚𝑚𝑓0 > 𝑓𝑒  

  L=700mm   

 𝑀 =
650

50
= 13 

 𝑉 =
700𝑚𝑚

13𝑚𝑚
= 53.85𝑚𝑚 …………………………………………………………………………. [01] 

nghUsp tpy;iyapypUe;J fz;tisaj;jpd; epiy =700mm+53.85mm 

                =753.85mm…….…………………. [01] 

(vi) nghUspf;F 0.5D  

ghu;itj;Jz;Lf;F 10D   ……………………………..………………………………. [01] 

 Vnddpy; 𝑀 =
𝑓0

𝑓𝑒
  ,   𝑓0 =

1

𝑝𝑜𝑤𝑒𝑟
 ………………………………………………………………. [01] 

(vii) ,ay;ghd nrg;gk; nra;ifapy; fz; jsu;thf fhzg;gLk ; ………………… [01] 
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7) 

a)  

(i)  

 

…………………………………………………. [01] 

 

(ii) Tcos(180-θ) ……………………………………………………………..…………………………………………. [01] 

 

b)  

(i) FP = VPρg……………………………………………………………………………………………………………. [01] 

(ii) VP  = ⅔πR3
 + πR2h………………………………..……………………………………………………. [01] 

   = πR2(⅔R+h) ………………………………………..………………………………………………. [01] 

   = 3 x (30x10-6)2 (⅔ x 30 + 20) x10-6…………………………………………………………. [01] 

   = 108x10-15 m3……………………………………………………………..………………………. [01] 

 FP  = VPρg 

    = 108x10-15 x 1000 x 10…………………………………..………………………………………. [01] 

   = 1.08x10-9N……………………………………………….…………………………………. [01] 

(iii) F  = FP + FT………………………………………………………………………………………………. [01] 

   = VPρg + VTρg………………………………………………………………………………………. [01] 

   = ρg (VP+VT) ………………………………………………………………………………………. [01] 

(iv) FT  = VTρg  

   = 0.965 x 10-9 x 1000 x 10……………………………………………………………………. [01] 

   = 9.65 x 10-6 N……………………………………………….……………………………………. [01] 

(v) 2πRTcos(180-θ)  =  FT…………………………………………………….……………………………………. [01] 

 
θ
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    = 9.65 x 10-6…………………………………………………………………………………. [01] 

 cos(180-θ) = 9.65x10-6/2x3x30x10-6x7.2x10-2………………………………………………. [01] 

    = 9.65x10-6/129.6x10-7………………………………………………………………. [01] 

    = 0.7446……………………………………………….……………………………………. [01] 

  θ = 180 - 41° 83’…………………………………………………………………………………………. [01] 

(vi) FP <<< FT…………………………………………………….…………………………………………………. [01] 

  F  = FT……………………………………………….………………………………………………………. [01] 

   = 9.65 x 10-6 N……………………….………………………………………………………………. [01] 

(vii) W  = 6 x 9.65 x 10-6 N…………………………………………………………………………………. [01] 

   = 5.79 x 10-5 N………………………………………………………………………………………. [01] 

  M  = 5.79 x 10-6 kg / 5.79 x 10-3 g / 5.79 mg……………………………………………. [01] 

(viii) ePu;r;rWf;fpapdhy; ntspNaw;wg;gl;l ePupd; nkhj;jf; fdtstpd; epiwAk; 

ePu;r;rWf;fpapd; epiwAk; rkdhFk ;. ………………………………………………………………. [01] 

 

c)  

(i)  

 

 

 

 

………………………………………………………………. [01] 

(ii) 1/R  = 1/1 - 1/2 = 0.5 cm 

R = 2cm…………………………………………………….……………………. [01] 

(iii) 4πr1
2T + 4πr2

2T = 4πR2T 

r1
2 + r2

2 = R2 

12 + 22 = R2 

R = √5𝑐𝑚 …………………………………………………….…………………….[01] 
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8) 

     a) 

(i) =
2π

T
 

 nra;kjpf;F F = ma I gpuNahfpf;f. 

 
GMEm

r2
 =mr (

2π

𝑇0
)

2

………………………………………………………………………..………………………. [01] 

 r3 =
GME𝑇0

2

4π2
 

 r = √GME𝑇0
2

4π2

3

………………………………………………………………………………………………..…. [01] 

(ii) ,af;frf;jp = 
1

2
mv2 

 Mdhy;   
GMEm

r2
 = 

mv2

r
 

    v2 =
GME

r
……………………………………….………………………………………. [01] 

  ,af;frf;jp =  
1

2
mv2 

    = 
1

2
m (

GME

r
)………………………………………………………………. [01] 

 mOj;jrf;jp = GtpaPug;gpdhyhd mOj;jk ;× jpzpT 

    =−
GME

r
× m 

    =−
GMEm

r
…………………………………………….…………………………. [01] 

  nkhj;j rf;jp  =
1

2
m

GME

r
−

GMEm

r
………………………………………………………………. [01] 

     =−
GMEm

2r
………………………………………………………………………. [01] 
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(iii)  

 

 

For all……………………………………………………. [03] 

 

 

(iv) nkhj;jrf;jp Fiwfpd;wJ. 

−
GMEm

r
   Fiwfpd;wJ  & 

GMEm

r
  mjpfupf;fpd;wJ 

 MfNt  r  - Fiwfpd;wJ………………………………………………………………. [01] 

 vdNt K.E  - mjpfupf;fpd;wJ………………………………………………………………. [01] 

 Rw;wy; fjp  - mjpfupf;fpd;wJ………………………………………………………………. [01] 

(v) nra;kjp ftu;r;rpapypUe;J tpyFk;NghJ mjDila nkhj;jrf;jp = 0….. 

[01] 

          −
GME 𝑚

2r
+ E = 0 

          E =
GME 𝑚

2r
……….. [01] 

b) g+kpf;F F  =  ma I gpuNahfpf;f. 

 
GMS.Me

R2   = MeR (
2π

T
)

2

………………………………………………………….……………. [01] 

   T2 =
R3.4π2

GMS
     ……………………………………………………….…………………. [01] 

c) (i) L1  rhu;ghf nra;kjpf;F F=ma I gpuNahfpf;f. 

   
GMSm

(R−x)2 −
GMem

x2    = m. (R − x) (
2π

T
)

2

……………………………………. [01] 

   
GMSm

R2(1−
x

R
)

2 −
GMem

x2
  = mR (1 −

x

R
)

4π2

T2
 

   
GMS

R2
(1 −

x

R
)

−2

−
GMe

x2
  =

4π2R

T2
(1 −

x

R
)………………………………………. [01] 
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x

R
<< 1 

 (1 −
x

R
)

−2

≈ 1 +
2x

R
 ck; …………………………………………………………………………. [01] 

 (1) ,ypUe;J =>
4π2R

T2 =
GMS

R2  

   
GMS

R2 (1 +
2x

R
) −

GMe

x2  =
GMS

R2 (1 −
x

R
)……………………………………………………. [01] 

    
GMS

R2 [
2x

R
+

x

R
] =

GMe

x2  

     MS
3x

R3 =
Me

x2 ………………………………………………………………. [01] 

     x3 =
Me

3MS
× R3 

     x = √
Me

3MS

3
 R………………………………………………………. [01] 

(ii) x = √
5.98×1024

3×1.99×1030 
3

× 1.5 × 1011……………………………………………………………. [01] 

   = 1.5 × 109…………………………………………………………………………………………. [01] 

(iii) 

 

 

 

………………………………………………………………. [01] 

(iv)L1 Clhf T Rw;Wif fhyj;Jld; Rw;Wk; Rw;Wif Ntfk;  

L2 Clhf T Rw;Wif fhyj;Jld; Rw;Wk; Rw;Wif Ntfk;                

      ………………………………………………………. [01] 

 =
R2

R1
 

   =
R2

R1
……………………………………………………………………………………………………. [01] 

x L2 x L3  
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   =
1.5×1011+ 1.5×109

1.5×1011− 1.5×109
………………………………………………………….………………. [01] 

   =
101

99
…………………………………………………………………………………………………. [01] 

9A) 

a) guNlapd; tpjp:- %ba Rw;wpy; J}z;lg;gl;l kpd;dpaf;f tpirahdJ mr;Rw;wpy; 

Vw;gl;l fhe;jg;gha khw;w tPjj;jpw;F Neu;tpfpj rkd;. ............................. [01] 

nyd;rpd; tpjp:- J}z;ba kpd;dpaf;f tpirapd; jpirahdJ fhe;jg;gha khw;w 

tPjj;jpid vjpu;f;Fk; Kfkhf mikAk;. ................................................... [01] 

 

b)  

 

 

          .................... [01]                                   .................... [01] 

c) 𝐼1 =
𝜅(𝑎2+𝑏2)

2𝜆(𝑎+𝑏)
 ......................................................................................................... [02] 

 

    𝐼2 =
𝜅(𝑎−𝑏)

2𝜆
................................................................................................................ [02] 

 

   𝐼3 =
𝜅(𝑎−𝑏)

2𝜆
............................................................................................................... [02] 

 

d)  

(i) 𝐸 = 𝑃𝑡 = 14 × 103𝐺𝑊 × 24ℎ............................................................................... [01] 

   = 1.2096 × 1018𝐽.......................................................................................... [01] 

(ii)  

 

 

.......................................................................................... [02] 

 

 

(iii) gu];gu kpd;J}z;ly; nfhs;if............................................................................... [01] 

(iv) 
𝑉𝑃

𝑉𝑆
=

𝑁𝑃

𝑁𝑆
.............................................................................................................. [01] 

𝑁𝑆 =
𝑉𝑆

𝑉𝑃
× 𝑁𝑃 =

230

11×103 × 500 = 10.4545(10-11)............................................................ [01] 
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(v) 𝑉𝑃 × 𝐼𝑃 = 𝑉𝑆 × 𝐼𝑆 

𝐼𝑃

𝐼𝑆
=

𝑉𝑆

𝑉𝑃
   

𝐼𝑃

𝐼𝑆
=

𝑁𝑆

𝑁𝑃
............................................................................................................ [01] 

 

(vi) tYtpuak; G+r;rpak ;Æ ,yl;rpa epiykhw;wp............................................................ [01] 

(vii) Cu  fk;gpapd; jil kpff;FiwT. vdNt tYtpuak; ,opthFk;. ...................... [01] 

 

e)  

(i) 𝑅𝑆𝑡𝑒𝑒𝑙 =
𝜌𝑙

𝐴
=

12×10−8×1000

𝜋(2.5×10−6)2
= 6.4Ω − 6.1Ω.................................................. [01] 

 

   𝑅𝐴𝑙 =
2.5×10−8×1000

𝜋(2.5×10−6)2 = 1.333Ω − 1.27Ω....................................................... [01] 

(ii)  

 

 

 

 

 

 

 

  ............................................................................. [01] 

𝑅̅ =
𝑅1
6

×𝑅2

𝑅1
6

+𝑅2
    = 

𝑅1×𝑅2

𝑅1+6𝑅2
   .................................................................................... [01] 

 

           =
1.333 𝑥 6.4

1.333+6 𝑥 6.4
          ..................................................................................... [01] 

                  =0.214 Ω – 0.204 Ω      ………………................................................................. [02]       

(iii) jdpf;fk;gpahf gad;gLj;Jtij tpl Nru;khdf; fk;gpahf 

gad;gLj;Jtjdhy; gypj FWf;Fntl;Lg;gug;G mjpfupg;gjhy; gypj jil 

FiwAk;. ............................................................................................... [01] 

(iv) cau; mOj;j tlk; ePz;l J}u kpd; tpepNahfj;jpw;Fg; gad;gLj;Jtjhy; 

cau; ,Otpirf;F fk;gpapy; tpupT Vw;glhky; epiyg;gLj;Jtjw;F. 

.......................................................................................... [02] 

 

≡ 
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9) B) 

a)  

(i) xUKidT jpuhd;rp];uu ;(UJT)/ GytpisT jpuhd;rp];uu ;(FET) .................... [01] 

,UKidT jpuhd;rp];uu;(BJT) ........................................................................ [01] 

(ii)  

 

 

 

 

 

        VjhtJ ,uz;bw;F.................... [02] 

(ii)  Mspj;njhopw;ghL 

tpupayhf;fj;njhopw;ghL………………………………………………................... [01] 

(iii) %ba Msp - epuk;gy; gpuNjrk; 

jpwe;j Msp - Jz;bg;G gpuNjrk; 

tpupayhf;fk; - capu;g;Gg; gpuNjrk ;......................................................................... [03] 

b)  

(i)   

.................... [01] 

 

 

(ii) Nfu;r;Nrhtpd; tpjpg;gb 

VCC– 0 = ICRC + VCE + IERE........................................................................................... [01] 

VCC– 0 = ICRC + VCE + (IB+IC) RE 

 (IC >>>> IB ) 

VCC = ICRC+ VCE + ICRE 

 VCE = VCC - IC (RE + RC ) ............................................................................................ [01] 

 

 

FET 

1. ,yj;jpud;fs; kl;Lk; my;yJ Jisfs; 
kl;Lk; kpd;Ndhl;lf; fhtpfshFk;. 

2. mOj;jj;jhy; fl;Lg;gLj;jg;gLk; 
rhjdkhFk;. 

3. cau;ntg;gepiyf;F jhq;FjpwDilaJ 
4. ,iur;ryw;wJ 
5. nga;g;Gj;jil cau;T 

6. xU P-N re;jp fhzg;gLk; 

 

puuuP-N fhzg 

BJT 
1. ,yj;jpud;> Jisfs; ,uz;Lk; 

kpd;Ndhl;lf; fhtpfshFk;. 
2. kpd;Ndhl;lj;jhy; fl;Lg;gLj;jg;gLk;. 
3. cau;ntg;gepiyf;F cWjpaw;wJ. 
4. rpWghf;ikf;fhtpfshy; ,iur;ry; 

cUthFk;. 
5. nga;g;Gj;jil FiwT 

6. ,U P-N re;jpfs; fhzg;gly; 
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(iii)  

 

  

 

(iv) ntg;g cWjpia Ngz/ fhyp Nrjkilahky; jLf;f 
Rw;wpy; kpd;Ndhl;lk; mjpfupf;Fk;. mjdhy; fhtp ntg;gkilAk;. ,jdhy; 
fhtpapypUe;J ,yj;jpud;-Jis Nrhb mjpfupf;Fk;. ............................... [01] 

vdNt ↓VBE = I2R2-IE↑RE  

VBE → IB → IE( IB) → IE   MfNt fhtp ntg;gkilahJ. .................... [01] 

 

(v) IC = -(
1

Re+Rc 
) VCE + (

𝑉𝑐𝑐

Re+Rc 
) ............................................................................. [01] 

(vi)  

(vii)  

 

 

 

 

c)  

(i)  

 

 

.................... [01] 

 

 

𝐼1 = 𝐼𝐵 + 𝐼2 

 IB0 

 I1 = I2 

  𝑉𝐶𝐶 − 0 = (𝑅1 + 𝑅2)𝐼1          

 𝐼1  =
𝑉𝐶𝐶

(𝑅1+𝑅2)
.................... [01] 

 

 Ohm’s law for R2  

 𝑉𝐵 − 0 = 𝑅1 × 𝐼2 

 𝑉𝐵 = [
𝑉𝐶𝐶

(𝑅1+𝑅2)
] 𝑅1.................... [01] 

 

  

  

myFfSld; mr;Rf;F– 01 

Fiwe;jJ %d;W IB ngWkhdq;fSf;F – 01 

Rikf;NfhL tiue;J (VCC,ICmax) – 01  

Q Gs;sp Fwpj;jy; (
𝑣𝑐𝑐

2
) – 01  

%d;W gpuNjrk; Fwpj;jy; – 01  
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Total = 30 Marks 

 

(ii) IG=0............................................................................................................... [01] 

 VGS < 0.......................................................................................................... [01] 

 

(iii)  

 

 

 

.............................. [02] 

d)  

(i) X-OR gate , AND gate......................................................................................... [01] 

(ii) S = 𝐴̅. 𝐵 + 𝐴. 𝐵̅............................................................................................................ [01] 

(iii) A.B = C...................................................................................................................... [01] 

(iv)  

.................... [01] 

 

10)A) 

a)  

(i) xuyFePs jpz;kj;ij XuyF ntg;gepiyahy; ntg;gk; Vw;Wk; NghJ Vw;gLk; ePl;rp> 

 Vfghpkhz tpupiff;Fzfk; vdg;gLk;  .........…………………………..………….…………… [02] 

𝛼 =  
𝑒

𝑙 × 𝜃
 

      𝑒 = 𝑙𝛼𝜃.........…………………………..………….…………… [01] 

 

(ii) 𝑙𝜃 = 𝑙0 + 𝑒 ........................................................................................................ [01] 

 𝑙𝜃 = 𝑙0 + 𝑙0𝛼𝜃 

 𝑙𝜃 =   𝑙0(1 + 𝛼𝜃)  .......................................................................................... [01] 

 

(iii) ntt;NtW tpupif miltjdhy; xU cNyhfk; ,d;ndhU cNyhfj;ij 

tphpifailahJ jLf;Fk; ,jdhy; tistilAk;.   ...…...…………………… [01] 

 

 

Vp(Pinch off) VGS 
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b)  

(i)  

        ................................................................... [02] 

(ii) 
  𝑟−

𝑇

2

 𝑟+
𝑇

2

 =  
1+𝛼𝐵𝜃

1+𝛼𝐴𝜃
  ........................................................................................... [01] 

𝑟(𝛼𝐴 −  𝛼𝐵)𝜃 = 𝑡 +  
𝑡

2
 𝜃 (𝛼𝐴 +  𝛼𝐵)  ....................................................... [01] 

Mdhy; (𝛼𝐴 +  𝛼𝐵)  << 1 vdNt ................................................................... [01] 

𝑟 =  
𝑡

(𝛼𝐴− 𝛼𝐵)𝜃
  ............................................................................................ [01] 

(iii) 𝑟 =  
𝑡

(𝛼𝐴− 𝛼𝐵)𝜃
 

𝑅 =  
24

2×10−5 ×10
= 120𝑚  ................................................................................ [02] 

c)  

(i) 𝑟′ =  
2𝑡[3(1+1)2+(1+1)(1+1)]

6(𝛼𝐴− 𝛼𝐵)𝜃×4
  ............................................................................... [01] 

  .=
2𝑡×16

6(𝛼𝐴− 𝛼𝐵)𝜃×4
  ............................................................................... [01] 

     =  
4𝑡

3(𝛼𝐴− 𝛼𝐵)𝜃
   ............................................................................... [02] 

(ii) 𝑟′  =
4𝑡

3(𝛼𝐴− 𝛼𝐵)𝜃
  

 ............................................................................... [01] 

 =
4 × 24

3×2×10−5×10
  = 16 × 104𝑚𝑚 ................................................................... [02] 

 

d)  

(i) ntg;gepiy mjpfhpf;fg;gLk; NghJ <UNyhfr; rl;lk; tistile;J kpd;Ndhl;l 

toq;fypd; njhLifia ,og;gjd; %yk; kpd;Ndhl;lk; Jz;bf;fg;gLk ; ….. [02] 

(ii) G+l;l Ntz;Lk ; / tyQ;Ropahf Row;wNtz;Lk ; / kzpf;$l;Lj;jpirapy ; ..…. [02] 

(iii) 𝑟′ =
4𝑡

3(𝛼𝐴− 𝛼𝐵)𝜃
 

 8 × 104  =
4 × 24

3×2×10−5×𝜃
  ............................................................................... [01] 

𝜃 = 200𝐶 vdNt 500C ,y; kpd;Ndhl;lk; Jz;bf;fg;gLk;. .................. [01+01] 

(iv) ntg;ge;jilir (thermistor) ………………………………………………………………………….. [02] 
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Total = 30 Marks 

Total = 30 Marks 

 

10)B) 

a)  

(i) mZf; fUthdJ gpupifaile;J my;yJ gpsTw;W cUthFk; mNdfkhf 

xg;gplf;$ba ,U Jz;Lfs; …………………………………………………………………..[02] 

(ii) fUg;gpsTj;jhf;fj;jpy; ntsptplg;gLk; epA+j;jpud;fs; kw;iwa ANudpak; 

mZf;fUf;fshy; gpbf;fg;glyhk;. ,jdhy; mt; ANudpak; mZf;fUf;fs; 

gpupe;J NkYk; epA+j;jpud;fis ntsptpLk;. mt; ntsptplg;gLk; epA+j;jpud;fs; 

kPz;Lk; ANudpak; mZf;fUthy; cwpQ;rg;gl;L kPz;Lk; gpsTj;jhf;fj;ij 

cz;lhf;Fk;. ,t;thW Rakhf njhlUk; jhf;fk; rq;fpypj;jhf;fk; vdg;gLk;. 

........…………… [03] 

(iii) 𝑥 = 141, 𝑦 = 36 .........…………………………..………………………………..…………………. [02] 

 

b)  

(i) xU gpstpy; Vw;gLk; jpzpT el;lk ; 

   𝑀𝐿.𝐻.𝑆 = 235.04𝑢 + 1.01𝑢 = 236.05𝑢 .........…………..………… [01] 

   𝑀𝑅.𝐻.𝑆 = 145.90𝑢 + 86.92𝑢 + 3.03𝑢 = 235.85𝑢.........….………… [01] 

   𝑀𝐿.𝐻.𝑆 − 𝑀𝑅.𝐻.𝑆 = 0.2𝑢.........…………………………….……..………… [02] 

(ii)  nkhj;j rf;jp  = (
500×6.023×1023

235.04×10−3 ) (0.20 × 931 × 106 × 1.6 × 10−19)𝐽.… [02] 

    = 3.8 × 1016𝐽.........…………..……………………………….……… [02] 

(iii)  Neuk ; 𝑡 =
3.8×1016×0.3

500×106  .........……………………………………………………………...………… [02] 

𝑡 = 2.28 × 107𝑠..............................................................................…………..………… [01] 

 

c)  

(i) I) 𝑋 ⟶ 𝑌 + 𝛽−
𝑍+1

𝐴
𝑍
𝐴 + ῡ𝑒 + 𝑄 …………………………….........…………..………… [02] 

 II) 𝑛   ⟶    𝑝.........…………………………………………………………….……..………… [01] 

  𝑢𝑑𝑑 ⟶ 𝑢𝑢𝑑.........……………………………………………………………………..………… [02] 

  𝑑  ⟶ 𝑢 + 𝛽− + ῡ𝑒.........…………..……………………………………………………..…… [02] 

(ii) 𝑋 ⟶ 𝑌 + 𝛽+ + 𝜐𝑒 + 𝑄𝑍−1
𝐴

𝑍
𝐴 … … … … … … … … … … … … ...........…………..………… [02] 

  𝑝    ⟶      𝑛.........…………..…………………………………………………………………….… [01] 

  𝑢𝑢𝑑  ⟶    𝑢𝑑𝑑 + 𝛽+ + 𝜐𝑒.........…………..………………………………………..…… [02] 
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PILOT EXAMINATIONS FOR G.C.E. A/L STUDENTS - 2023 
CONDUCTED BY TAMIL STUDENTS OF FACULTY OF ENGINEERING 

UNIVERSITY OF MORATUWA 

01 – PHYSICS 
  MCQ MARKING SCHEME 
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AL/2023/01/T-I,II 
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? 

• nfhjpFohapid epiyf;Fj;jhf>  

• cWjpr;rkepiyapy; / kPAe;jy; ikaj;jpw;F fPo; jpzpT ikak; mikAkhW  

• kpjf;fr; nra;tjw;Fj; Njitahd <ar;rd;dq;fspd; ,opTj; jpzpT. 
 

ii. mstpilia nfhjpFohapy; xl;Lk; NghJ ftdpf;f Ntz;ba tplak; ahJ?  

• mstpilapd; G+r;rpaf;Fwp / ahjhapDk; xU Fwp 

• nkOfpd; (fpil) kl;lj;Jld; / Fohapd; cUisg; gFjp Muk;gpf;Fk; ,lj;Jld; 

nghUe;JkhW xl;l Ntz;Lk;. 
 

(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 

𝑼 = (𝑽 + 𝑨𝒍)𝒅𝒈 

(𝑴 + 𝒎)𝒈 = (𝑽 + 𝑨𝒍)𝒅𝒈 

(𝑴 + 𝒎) = (𝑽 + 𝑨𝒍)𝒅 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(02) 

(02) 
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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) 

• nfhjpFoha; kl;Lkl;lhf KOikahf mkpOk; epiy tiu / mtjp kpjg;G epiy 

tiu <aj;jfLfs; Nru;f;fg;gLk; OR Fohapd; Nky; cauk; tiu thrpg;Gf;fisg; 

ngwf; $ba tifapy; <aj;jfLfs; Nru;f;fg;gLk;.  

• Njitg;gl;l jfLfspd; msT / jpzpT mwpag;gl;L> mit 6 rk gFjpfshfg;gl;L 

gupNrhjidapd; NghJ xt;nthd;whfr; Nru;f;fg;gl;L thrpg;Gf;fs; ngwg;gLk;. 
 

v. ePu; tiue;j tiugpidg; gad;gLj;jp jputj;jpd; mlHj;jp d ia vq;qdk; JzptPH?  

 / 

• gbj;jpwd; G vdpy;> Nkw;gb rkd;ghl;by; gpujpapLtjd; %yk; ngwg;gLk;.  

 OR 

• (gbj;jpwd; × Fohapd; ntspf;FWf;F ntl;Lg;gug;gsT) vDk; ngWkjpapd; 

epfu;khw;Wg; ngWkjp mlu;j;jpiaj; jUk;. 
 

vi. Nkw;gb mlu;j;jpiaj; Jzptjw;F ckf;F Njitg;gLk; Nkyjpf mstPl;ilAk;> 

mjid msf;fg; gad;gLj;Jk; fUtpiaAk; Fwpg;gpLf. 

• Fohapd; ntsptpl;lk; 

• Ntzpau; ,Lf;fpkhdp 
 

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. 

 / 
 

 

 

 

 

 

 

 

 

𝒍 =   ൬
𝟏

𝑨𝒅
൰ 𝒎   +   ൬

𝑴 − 𝑽𝒅

𝑨𝒅
൰ 

𝒚 =        𝒎    𝒙   +           𝒄 

𝒄 

𝑮 =   ൬
𝟏

𝑨𝒅
൰ 𝒅 =   ൬

𝟏

𝑨𝑮
൰ 

൬
𝟎. 𝟏

𝟐𝟎
൰ 

 

൬
𝟏

𝟐𝟎𝟎
൰ 

 

(02) 

(01) 

(01) 

(01) 

(01) 

(02) 

(01) 

(01) 

(02) 
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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.  

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;.  

• fjpu;tPry; %ykhd ntg;g ,og;ig  

• ,optsthf;fy;/Fiwj;jy;  
 

II. fhtyp ,ioapdhy; fl;bj; njhq;ftplg;gly;. 

• flj;jy; %ykhd ntg;g ,og;ig  

• ,optsthf;fy;/Fiwj;jy; 
 

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.  

• kpd;tprpwpapd; %yk; rPuhd fhw;Nwhl;lj;ijg; ngw KbAk;. OR ad;dYf;F mUfpy; 

njhlu;r;rpahf rPuhd fhw;Nwhl;lj;ijg; ngw KbahJ. 
 

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?  

• fyf;fpahy;  

• njhlu;r;rpahf / ,ilawhJ  

• ed;whff; fyf;Fjy;. 
 

iv. Fspuy; tisapfis tiutjw;F khztd; vLf;f Ntz;ba thrpg;Gf;fs; ahit? 

• rPuhd Neu ,ilntspfspy; ePupd; ntg;gepiy. 

• rPuhd Neu ,ilntspfspy; jputj;jpd; ntg;gepiy. 

 

 

kpd;tprpwpapypUe;jhd rPuhd 

fhw;Nwhl;lk; 

jLj;jy;  
kw;Wk;  
ntg;gg; gupkhw;wk; 
vd vOjpapUg;gpd; 
gs;spfs; ,y;iy 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 
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(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.) 
 

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;? 

• ePu;> jputj;jpypUe;jhd ruhrup ntg;g ,og;G tPjk; rkdhFk;. 
 

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. 

 

 

 

 

 

 

  

 

 

 

θ/ 0C 

t /s 

θ1 

 

θR 

0 

θ2 

 

tw 

(𝑪 + 𝒎𝒍𝒔𝒍) ൬
𝜽𝟏 −  𝜽𝟐

𝒕𝒍

൰  =   (𝑪 + 𝒎𝒘𝒔𝒘) ൬
𝜽𝟏 − 𝜽𝟐

𝒕𝒘

൰  

ePupd; tisapapw;F fPNo tiujy; (01) 

θR ,id tpl fPopwq;fhJ ,Uj;jy; (01) 

tl  ,id mr;rpy; Fwpj;jy; (01) 

 

(02) 

rupahd ,lf;ifg; gf;fj;jpw;F (02) 

rupahd tyf;ifg; gf;fj;jpw;F (02) 

,uz;ilAk; rkg;gLj;Jtjw;F  (01) 
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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?  

• tpy;iyapd; jsk; epiyf;Fj;jhf cs;sJ. 

• O1, O2 Crpfspd; Edpfs; xspapay; mr;rpy; cs;sd.  
 

(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? 

• tpy;iy> jsthb cUthf;Fk; tpk;gq;fs;> fz;iz Kjyr;rpw;F gf;fthl;by; 

mirf;Fk; NghJ rhu;gpaf;fkpd;wp nghUe;Jk; epiy ngwg;gLk;. 

 

 

a b 
O1 

O2 

L M S 

(02) 

tpk;gk; 

• nghUs; cs;s gf;fj;jpy; (01) 

• nghUspDs;Ns  (01) 

• cUr;rpWj;jjhf   (01) 

• epkpu;e;jjhff; Fwpj;jy;  (01) 

Ftpak;  

• tpk;gj;jpd; ntspNa Fwpj;jy;  (01) 

 

(01) 

(01) 

(01) 
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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.  

• a, b 

• v = a-b 

 

(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;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;J}uk; ahJ?  
 

gbj;jpwd; G vdpy;>   OR 

 

    OR 

 

    OR 

iii. ,t;tpy;iyAld; Ftpaj;J}uk; njhpe;j FtpT tpy;iyahdJ Nrh;khdkhf 

itf;fg;gl;L nka;;nghUs; J}uj;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?  

• FtpT tpy;iyapd; Ftpaj;J}uk;> FopT tpy;iyapd; Ftpaj;J}uj;ij tplr; rpwpaJ. 

 

 

 

 

 

 

 

 

 

1

𝑢
 

1

𝑣
 

𝑮 =   ൬
𝟏

𝒇
൰ 𝒇 =   ൬

𝟏

𝑮
൰ 

𝒇 =   ൬
𝟏

𝟓
൰ 𝒎 𝒇 =   ൬

𝟏𝟎𝟎

𝟓
൰ 𝒄𝒎 

𝒇 =   𝟎. 𝟐𝒎  𝒇 =   𝟐𝟎𝒄𝒎  

(02) 

(01) 

mr;Rf;fisf; Fwpj;jy; (01) 

tiugpd; rupahd tbtk; (01) 

 

(01) 

(02) 

(02) 
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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? 

• kpd;Ndhl;lj;ij Njitf;Nfw;g rPuhf khw;w KbahJ.  

 

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?  

• mjd; mfj;jil kpf cau;T / mjD}lhd kpd;Ndhl;lk; kpfr; rpwpaJ. 

• ,jdhy; mk;gpau;khdpapD}lhd kpd;Ndhl;;lk;> fyj;jpD}lhd kpd;Ndhl;lj;jpw;Fr; 

rkd; vdf; fUjyhk;. 
 

iv. ;gpah;khdpmk A, Nthy;w;Wkhdp V  fspy; thrpg;Gf;fis vLg;gjw;F ePh; 

Nkw;nfhs;Sk; ghpNrhjid eilKiw ahJ?  

• ,iwNahijw;W> Fwpj;j jilg; ngWkjpf;F nrg;gk; nra;ag;gl;L  

  
 

  
 

v. thrpg;Gf;fis vLg;gjw;F tpdh (iv) ,y; ePh; $wpa ghpNrhjid eilKiwia 

gpd;gw;Wtjw;fhd fhuzk; ahJ? 

• kpd;fyj;jpD}lhf ePz;l Neuk; kpd;Ndhl;lk; nry;tjhy;> kpd;fyk; 

Kidthf;fg;gLjiy my;yJ kpd;dpwf;fg;gLjiyj; jtpu;j;jy;. 
 

(b) tiunghd;wpid tiutjd; %yk; E, r ,id Jzptjw;Fj; jpl;lkplg;gLfpd;wJ. 

i. mk;gpah;khdpapd; thrpg;G I, Nthy;w;Wkhdapd; 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 

𝑽 =   𝑬 − 𝑰𝒓 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(02) 

(02) 

• jl;L rhtp rpwpa Neuj;jpw;F ed;whf mOj;jg;gl;L

• Nthy;w;Wkhdp> mk;gpau;khdp thrpg;Gf;fs; ngwg;gLk;.
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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) 

• 0-10 mA 

 

II. Nthy;w;Wkhdp :- (0-1V, 0-5V, 0-10V) 

• 0-1 V 

 

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? 

• 𝝁𝑨 tupirapyhd gpd;Kff; Nfhly; kpd;Ndhl;lj;jpid mstpLk; cgfuzq;fs; 

ngJthd Ma;T$lj;jpy; fhzg;glhik. 

 

 

100Ω 

A 

V 

+12V 

0V 

𝑽 = (− 𝒓) 𝑰  +   𝑬 

𝒚 = (−𝒎)𝒙   +  𝒄 

𝒄 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝒓 =   [
𝟏. 𝟒𝟖 − 𝟏. 𝟒𝟕 𝑽

(𝟏𝟓𝟎 − 𝟏𝟎𝟎) × 𝟏𝟎−𝟑 𝑨
] 

𝒓 =   𝟎. 𝟐𝛀 

(01) 

(02) 

(02) 

(01) 

(01) 

(01) 
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Part – B Essay 

05.  

(a)   

i.   

 

ii.   

  

iii.  

 

 

 

 

 

 

 

 

iv.  

 

v.  

 

 

 

 

 

 

 

 

(b)    

i. ,wf;ifnahd;wpd; rlj;Jtj;jpUg;gk; 

 

 

 

 
 

 

 

𝜏  

𝑡  

mr;Rf;fisf; Fwpj;jy; (02) 

tiugpd; rupahd tbtk; (02) 

 

1 × 2 × 3 

60
= 0.1 𝑟𝑎𝑑 𝑠−1 

28 𝑟𝑎𝑑 𝑠−1 

28 

0 
0 

7 37 52 

𝜔 (rad s-1) 

𝑡 (s) 

28 

7
= 4 𝑟𝑎𝑑 𝑠−2 

𝐼𝐵 = [
1

12
×

1

2
× ൬

1

2
൰

2

+
1

2
൬

1

4
+

1

4
൰

2

] 

 
𝐼𝐵 =

13

96
 𝑘𝑔𝑚2 

 

(02) 

(02) 

mr;Rf;fisf; Fwpj;jy; (02) 

tiugpd; rupahd tbtk; (02) 

ngWkjpfisf; Fwpj;jy; (02) 

 

 

(02) 

(02) 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


- 10 - 

 
 

AL/2023/01/T-I,II 

njhFjpapd; nkhj;j rlj;Jtj;jpUg;gk; 

 

  

 

ii.   

(1) cWjp epiyapy; Nkhl;lhupd; tY> tspj;jil tpirf;F vjpuhfr; nrytplg;gl;l 

tYtpw;Fr; rkdhFk;. 
 

 

 

 

(2)  

 

 

 

(3)   

  

06.  

(a)   

i. 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. 
 

ii. ,urhadtpay; gFg;Gf;fs; OR capupay; Ma;Tfs; OR  tpz;ntsp 

Ma;T$lq;fspy; rpwpa nghUl;fis epiyepWj;jy;.  (Any 02) 
 

iii. xNu mjpu;ntz;Zk;> xNu tPr;rKk; cila ,U xyp miyfs; vjpnujpu;j; 

jpirfspy; ,aq;fp Nkw;nghUe;Jif miltjhy; 
 

iv. epiyahd miynahd;wpy; cau;T mKf;f khw;wk; epfOk; Gs;spfs;. 
 

v. 1800 OR 𝜋 rad 
 

vi. epiyahd miyapd; mjpu;ntz; cau;T OR mKf;f khw;wj;jhy; jhf;Fk; 

tpirapd; miyT rpwpaJ OR Jzpf;ifapd; rlj;Jtk; cau;T OR Jzpf;ifapd; 

miyT tPr;rk; ,opthdJ.      (Any 02) 
 

vii. Jzpf;ifapd; epiwapid <L nra;tjw;fhf. 

 

 

 

 

 

 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

𝐼 = ൬3 ×
13

96
൰ +  

3

32
 

 𝐼 = 0.5 𝑘𝑔𝑚2  

 

𝜏 × 21 = 22.5𝑊 

𝜏 = 1 𝑁𝑚 

𝑅. 𝐾. 𝐸 =
1

2
𝐼𝜔2 

=
1

2
×

1

2
× 212 = 110.25 𝐽 

𝜔 =
420

3.6 × 106
× 180 × 60 = 1.26 𝑟𝑝𝑚 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 
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(b)  

i.    

 

 

 

 

 

 

 

 

 

  

ii.   

 

 

iii. mjpfupf;Fk;. 
 

iv.  

 

 

 

 

 

(c)   

i. Jzpf;ifapd; epiwia rkg;gLj;j NghjpasT mKf;f tpj;jpahrj;ij 

Vw;gLj;JtJ fbdkhifahy; 
 

ii. kdpjdpd; Nfs;jF vy;iyia tpl ,e;j xypapd; mjpu;ntz; (22kHz) 

cau;thifahy; 
 

iii. <u;g;G ,y;iy vd;gjhy; epiwia rkg;gLj;j Ntz;ba Njitapd;ik 

 

 

 

 

 

 

 

 

  

mKf;f miytbtk; ,lg;ngau;r;rp 
miytbtk; 

𝑉 =   𝑓𝜆 

𝝀 =   
𝟑𝟑𝟎

𝟐𝟐 ×  𝟏𝟎𝟑
= 𝟏. 𝟓𝒄𝒎 

mLj;Js;s Jzpf;iffspw;fhd ,ilntsp 
miyePsj;jpd; miuthrpahFk;. MfNt 0.75cm 

∆𝛽 =   10 𝑙𝑜𝑔10 ൬
𝐼1

𝐼2
൰ 

40 =   10 𝑙𝑜𝑔10 ൬
𝐼1

𝐼2
൰ 

𝐼1

𝐼2
=   10−4  104 klq;fpdhy; xypr;nrwpitf; Fiwf;fpd;wJ  

(02) (02) 

(01) 

(01) 

(02) 

(02) 

(02) 

(02) 

(01) 

(01) 
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07.  
(a) jputj;njhlypj; jsj;jpw;Fk; jpz;kj; njhlypj; jsj;jpw;Fk; ,ilapyhd 

jputj;jpD}lhf tiuag;gLk; Nfhzk;. 
 

(b)  

i. 𝜃 OR  𝛽 − 𝛼 
 

ii.  

 

 
 

iii.   

 

 

iv.  

 

 

 

(c)   

i.  

 

 
  

ii.   

(1)   

(2)   

 

 

(3) FiwAk; 

 

(d) ntg;gNkw;wy; - Nkw;gug;gpOtpiriaf; Fiwf;Fk; 

rtu;f;fhug; gad;ghL - Nkw;gug;gpOtpiriaf; Fiwf;Fk; 

Jzpiaj; Nja;j;jy; - Nkyjpf mKf;fj;ij toq;Fk;. 

Jzpiaj; Gspjy; - Nkyjpf mKf;fj;ij toq;Fk;. 

 

 

 

 

 

 

 

 

𝑚 =
2𝐿𝑇 cos 𝛽

𝑔
  

𝑚𝑔 = 2𝐿𝑇 cos 𝛽 

𝑚 =
2 × 2 × 10−2 × 76 × 10−3 cos 60°

10
  

𝑚 = 0.152𝑔  

𝑇′ = 𝑇 cos 𝛽 

𝑇′ = 76 × 10−3 cos 60° 

𝑇′ = 38 × 10−3 𝑁𝑚 

𝑚 =
2 × (4 × 1 + 2 × 0.5) × 10−2 × 76 × 10−3 cos 60°

10
  

𝑚 = 0.38𝑔  

𝐶 = 76 × 10−3 

𝑇 = −3 × 15 × 10−3 + 76 × 10−3 

𝑇 = 31 × 10−3 

(02) x 4 = (08) 

(01) 

(02) 

(02) 

(02) 

(02) 

(01) 

(02) 

(01) 

(01) 

(02) 

(01) 

(01) 

(02) 

(02) 
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08.    

(a)   

i.   

  

ii.   

 

 

 

 

 

iii.   

 

 

(b)    

i.  

                                              OR 

 

 

ii.   

  

iii.   

  

iv.   

 

 

 

 

 

(c)    

i.   

 

 

 

 

 

  

𝐶 =  
𝐴𝜀0

𝑑
 

 

𝑄 =  𝐶𝑉 

 

𝑉 =  
𝑄

𝐴𝜀0

𝑑
⁄

 

𝑉 =  
𝑄𝑑

𝐴𝜀0

 

𝑉0 =  
100𝑄𝑑

𝐴𝜀0

 

𝑉0 ∝  𝑑 

∆𝑉 =  
100𝑄∆𝑑

𝐴𝜀0

 

∆𝑉 ∝  ∆𝑑 

∆𝑑 =  
𝑚𝑔

𝐾
 

∆𝑉 =  
100𝑄

𝐴𝜀0
 ×

𝑚𝑔

𝐾
 

∆𝑉 

𝑚 

∆𝑉 =  
100 × 4.425 ×  10−12 × 10 ×  10−3 × 10

2 × 10−2 × 8.85 × 10−12 × 1250
  

∆𝑉 =  200𝑚𝑉 𝑂𝑅 0.2𝑉 

 

 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(01) 

(01) 
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ii.  

 

 

 

iii.  

 

 

(d)    

i.  Q ,id mjpfupj;jy;> K ,idf; Fiwj;jy; 

ii. Vw;wf; ftu;r;rp tpirapidg; Gwf;fzpf;f KbahJ OR kpd; frpT 

Vw;glyhk;> jpzpT rkepiyaila vLf;Fk; Neuk; mjpfkhFk;. 

iii.   

(1) NeuhdJ 

(2) Fiwthff; fhl;Lk;. 

 

 

09. (A) 

(a)   

i. myF Vw;wj;ij Rw;wpD}lhf efu;j;Jk; NghJ kpd;fyj;jhy; nra;ag;gl;l Ntiy 
 

ii.   

 

 

(b)  

i.  gypj jil = 
24

11
Ω 

 

 

 

 

ii.   

 

 

 

 

 

 

∆𝑉 ∝  𝑚  

200𝑚𝑉 ∝  10𝑔  

10𝑚𝑉 ∝  ∆𝑊  

∆𝑊 =  0.5𝑔  

𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑚𝑎𝑠𝑠 =  0.5𝑔  

∆𝑉 ∝  𝑚  

5𝑚𝑉 ∝  ∆𝑊 1
 

∆𝑊 =  0.25𝑔  

𝑟𝑎𝑛𝑔𝑒 =  14.75𝑔 − 15.25𝑔  

(01) 

(02) 
(01) 

(01) 

(02) 
(02) 

(02) 

(02) 

(01) 

(01) 

𝐸 =  𝑉𝐼𝑡 

𝐸 =  12 × 100 × 3600 

𝐸 =  4.32 × 106𝐽 

𝑄 =  𝐼𝑡 

𝐼 =  
12

24
11⁄

= 5.5𝐴 

𝑉 =  𝐼𝑅 

=  330𝐶  

𝐸 =  𝑉𝐼𝑡 

𝐸 =  12 × 5.5 × 60 =  5.5 ×  60 

𝐸 =  3960𝐽 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(02) 

(01) 

(01) 

(01) 

(01) 

(01) 
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iii.    

(1) gypj jil = 2.4Ω 

 

 

 

(2)  60 – 54 = 6W 

 

iv.  

 

 

 

(c)  

i.   

 

 

  kpd;Fkpo;fspD}lhd kpd;Ndhl;lk;  

   

Nkhl;lhupD}lhd kpd;Ndhl;lk;   

 

ii.   

 

 

 

iii. Nkhl;lhupD}lhd kpd;Ndhl;lk; khwhikapdhy; mjw;Ff; FWf;Nfahd Nthy;w;wsT 

khwtpy;iy. ,U kpd;fyq;fspdJk; kpd;dpaf;ftpir rknkd;gjhy; mtw;wpd; 

mfj;jilfs; rkkhapUf;f Ntz;Lk;. MfNt  

 

(B) 

 

(a)   

i.   

 
 

ii.   

 

 

 

 

𝐼 =  
12

2.4
= 5𝐴 

(𝑉 − 𝐸𝑏) =  𝐼𝑅 

(12 − 𝐸𝑏) =  2 × 1 

𝐸𝑏 =  10𝑉 

11.28 =  12 − 𝐼 × 0.01 

𝑉 = (𝐸 − 𝐼𝑟) 

𝑅 =  0.17Ω 

11.28 =  67.3 ×  𝑅 

𝐼 = 72𝐴 

𝐼𝐵 =  
11.28

2.4
= 4.7𝐴 

 

𝐼𝑀 =  72 − 4.7 = 67.3𝐴 

 

𝑉 =  𝐼𝑅 

𝑟 =  0.02Ω 

(01) 

(01) 

𝑃 =  𝑉𝐼 

=  12 × 5 

=  60𝑊  (01) 

(01) 

(01) 

(01) 

(02) 

(01) 

(01) 

(01) 

(02) 

(01) 

(01) 

(02) 

(02) 

𝑉1 =  
10

10×103
× 4 × 103 = 4𝑉  

𝑉0 =  105 ×  𝑉𝑖𝑛
 

𝑉𝑖𝑛 =  0.1𝑚𝑉 

(02) 

(02) 

(02) 
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iii.  

 

 

 

iv.  

 

 

 

v.  

 

 

 

 

vi.  

 

 

 

 

vii.  

 

viii.  (1) $lthf 

 (2)  

 

 

 

 

 

   (3) ,uz;Lk; Fiwf;fg;gl Ntz;Lk; 

 

 

 

 

 

 

 

 

      S R Q 

2.1 kgm-3 0 0  0 

  1.2 kgm-3 1 0 1 

3.3 kgm-3 0 1 0 

𝑉𝑖𝑛 =  𝑉+ − 𝑉−
 

0.1𝑚𝑉 =  𝑉+ −  4𝑉 

𝑉+ ≈   4𝑉 

900

𝑅
=

4

6
 

𝑅 = 1350Ω 

𝐼𝐵𝑅𝐵 +  𝑉𝐷 +  𝑉𝐵𝐸 = 10 

𝐼𝐵 =  0.01𝑚𝐴 

𝑅𝐶 =   
12

100 × 1 × 10−5
 

𝑅𝐶 = 12𝑘Ω 

𝐼𝐵 =  
10 − 0.7 − 0.7

860 × 103
 

𝐼𝐶𝑅𝐶 = 12𝑉 / 𝛽𝐼𝐵𝑅𝐶 = 12𝑉  

+12𝑉 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 
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10. (A) 

(b)   

i. Mtpahjy;> cld;fhTif 
 

ii. Mtpahjy; 

(c)  

i.  
 

(1) clypy; tpisAshf ntg;gk; gpwg;gpf;fg;gLk; tPjk;  
 

 

 

clypd; ntg;gepiy mjpfupg;G tPjk;  

 

 

 

 

 

 

(2) cWjp epiyapy; cld;fhTif %ykhd ntg;g ,og;G tPjk;  
 

 

 

 

 

 

 

 

cWjp epiyapy; fjpu;g;G %ykhd ntg;g ,og;G tPjk;  =  60W 

vdNt cWjp epiyapy; Mtpahjy; %ykhd ntg;g ,og;G tPjk;   

 

 

ePu; MtpahFk; tPjk;   

 

 

 

 

 

 

(02) 

(02) 

𝑑𝐻

𝑑𝑡
=   245 − (90) = 155𝑊 

𝑑𝐻

𝑑𝑡
=   𝑚𝑠

𝑑𝜃

𝑑𝑡
 

155 × 3600 =   70 × 3600 ×
𝑑𝜃

𝑑𝑡
 

𝑑𝜃

𝑑𝑡
=  2 °𝐶ℎ−1  

𝑑𝐻

𝑑𝑡
∝ (𝜃 − 𝜃𝑅) 

30𝑊 ∝ (37 − 31)°𝐶 

൬
𝑑𝐻

𝑑𝑡
൰

39
∝ (39 − 31)°𝐶 

൬
𝑑𝐻

𝑑𝑡
൰

39
= 40𝑊 

𝑑𝑄

𝑑𝑡
=   245 − (100) = 145𝑊 

𝑑𝑄

𝑑𝑡
=   

𝑚

𝑡
𝐿𝑣 

145 × 3600 =   
𝑚

𝑡
× 2.61 × 105 

𝑚

𝑡
=  2 𝑘𝑔 ℎ−1  

(01) 

(01) (01) 

(02) 

(01) 

(01) 

(02) 

(01) (01) 

(02) 
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(3) 390C ,id tpl rw;W mjpfkhf ,Uj;jy; 

• fhw;Nwhl;lk; Fiwthf ,Uj;jy; OR tspapd; <uypg;G cau;thf ,Uj;jy; 
 

390C ,id tpl rw;W Fiwthf ,Uj;jy; 

• fhw;Nwhl;lk; mjpfkhf ,Uj;jy; OR tspapd; <uypg;G Fiwthf ,Uj;jy; 

 

(4) clypypUe;J ,of;fg;glf; $ba ePupd; nkhj;jj; jpzpT  

 

 

Xl;lj;jpd; NghJ ,of;fg;gLk; ePupd; nkhj;jj; jpzpT  

 

,of;fg;gLk;; ePupd; jpzpT 3.5kg ,id tpl mjpfkhf ,Ug;gjhy; tPud; ePu; 

mUe;j Ntz;Lk;. 

 

ii. Mtpahjy;> fjpu;g;G %ykhd cau; nkhj;j ntg;g ,og;G tPjk;  

 

 

cld;fhTif %ykhd cau; ntg;g ,og;G tPjk;  

 

 

 

 

 

 

 cau; nkhj;j ntg;g ,og;G tPjk;  

 

 

11.  

(a)   

i. (1) my;gh /  𝛼+2
4  

(2) gPw;wh /  𝛽−1
0  

(3) gPw;wh /  𝛽−1
0  

 

ii.  U92
238    →     U92

234    +   𝛼+2
4    +    2  𝛽−1

0     +   2  𝜐𝑒̅   

 

 

 

 

𝑀𝑚𝑎𝑥 =
5

100
 × 70 = 3.5𝑘𝑔 

𝑀 = 2 × 4.5 = 9𝑘𝑔 

950 + 60 = 1010 𝑊 

30𝑊 ∝ (37 − 31)°𝐶 

൬
𝑑𝐻

𝑑𝑡
൰

41
∝ (41 − 31)°𝐶 

൬
𝑑𝐻

𝑑𝑡
൰

41
= 50𝑊 (02) 

1010 𝑊 + 50𝑊 = 1060𝑊 

(02) 

(02) 

(01) 

(01) 

(02) 

(01) 

(02) 

(01) 

(01) 

(01) 

(01) 

(10)B 
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(b)  

 

i. khjpupapy;  U92
238 d; jpzpT   

 

khjpupapy;  U92
238  mZf;fs; 

 

 

 

khjpupapy;  𝑃𝑏82
206 d; jpzpT   

 

khjpupapy;  𝑃𝑏82
206  mZf;fs; 

 

 

ii. 𝐴 =  𝜆 𝑁 

 

 

 

iii.   

(1) Muk;gj;jpy; ,Ue;j  U92
238  mZf;fs;  

 

 

 

 

 

 

 

(2)  

(c)  

i. njhopw;ghL ¼ gq;fhfpwJ. vdNt ,uz;L miu MAl;fhyq;fis fle;jpUf;f    

  Ntz;Lk;. 

 

 

 

ii. ,y;iy. 

 gFg;gha;T nra;tw;F mtrpakhd jw;fhyj;jpw;Fupa capUs;s khjpupia ngw;Wf;    

  nfhs;s KbahJ. 

 

 

= 1000𝑔 × 3.570 × 10−4 𝑔 

=
1000𝑔 × 3.570 ×  10−4 𝑔

238𝑔𝑚𝑜𝑙−1
 ×   6 ×  1023 𝑚𝑜𝑙−1  

= 9 ×  1020  mZf;fs; 

=
1000𝑔 × 1.236  ×  10−4 𝑔

206𝑔𝑚𝑜𝑙−1
 ×   6 × 1023 𝑚𝑜𝑙−1  

= 3.6 × 1020  mZf;fs; 

= 1000𝑔 × 1.236 × 10−4𝑔 

𝐴 =  
0.7

1.4 × 1017
  ×   9 × 1020 

 

𝐴 = 4.5 × 103 𝑠−1 

 

= 3.6 × 1020 +   9 × 1020   

= 12.6 ×  1020  mZf;fs; 

 

𝐴0 =  6.3 × 103 𝑠−1 

 

𝐴0 =  
0.7

1.4 × 1017
  ×   12.6 × 1020 

 

9 × 1020 =  12.6 × 1020   ×   𝑒
−(

0.7 𝑡
1.4 × 1017)

 

 

= 5730 𝑦𝑟 × 2 

= 11460 𝑦𝑒𝑎𝑟𝑠 

(01) 

(02) 

(01) 

(02) 

(01) 

(02) 

(02) 

(01) 

(02) 

(01) 

(01) 

(01) 
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iii.  

(1) gypj Cl;L 

 

 

 

(2) rhjhuz ilNdhru; xd;wpd; tho;f;iff; fhyj;jpy; ngw;w gypj Cl;L    

 

 

   cau; nrwpT 𝛾  fw;iw %yk; ngw;w Nkyjpf Cl;L 

 

 mf;fhyj;jpy; gypj Cl;L tPjk; 

 

 

 

 

(3) xU epkplj;jpy; 1𝑘𝑔 vYk;G cwpQ;rpa rf;jp 

/ xU nrf;fdpy; 1𝑘𝑔 vYk;G cwpQ;rpa Cl;L 

 

xU nrf;fdpy; ngw;w Nghl;Nlhd; rf;jp 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

=  
0.2 ×  10−3𝐽

20 ×  10−6𝑘𝑔
   

 
=  10 𝑆𝑣   

 

 10 𝑆𝑣 ×
1

2
   =  5 𝑆𝑣  

 

 10 𝑆𝑣 − 5𝑆𝑣   =  5 𝑆𝑣  

 

=  
5 𝑆𝑣

(
1

60
) ℎ𝑟

   

 =  300 𝑆𝑣 ℎ𝑟−1   

 

 =  5 𝐽  

   =  5 𝐽  ×   
1 

60
 

 

𝐸 = (100 ×  103  × 1.6 ×  10−19 𝐽 )  ×  𝑁   

 5 𝐽  ×  
1 

60
= (100 × 103  × 1.6 ×  10−19 𝐽 )  ×  𝑁   

 𝑁 = 5.2 × 1012 𝑃ℎ𝑜𝑡𝑜𝑛𝑠   

(01) 

(01) 

(01) 

(01) 

(01) 

(01) (01) 

(02) 
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PILOT EXAMINATIONS FOR G.C.E. A/L STUDENTS - 2024  

CONDUCTED BY TAMIL STUDENTS OF FACULTY OF ENGINEERING, 

 UNIVERSITY OF MORATUWA 

01 – PHYSICS 

MCQ MARKING SCHEME 

 

R. Kumaran (M.Sc) 

R. Kugen (B.Sc) 

 

 
Q. No. 

 

Ans. 

No. 
Q. No. 

Ans. 

No. 
Q. No. 

Ans. 

No. 
Q. No. 

Ans. 

No. 
Q. No. 

Ans. 

No. 

 
01. 

 
 

02. 
 
 

03. 
 
 

04. 
 
 

05. 
 
 

06. 
 
 

07. 
 
 

08. 
 
 

09. 
 
 

10. 

03 

 
11. 

 
 

12. 
 
 

13. 
 
 

14. 
 
 

15. 
 
 

16. 
 
 

17. 
 
 

18. 
 
 

19. 
 
 

20. 

02 

 
21. 

 
 

22. 
 
 

23. 
 
 

24. 
 
 

25. 
 
 

26. 
 
 

27. 
 
 

28. 
 
 

29. 
 
 

30. 

04 

 
31. 

 
 

32. 
 
 

33. 
 
 

34. 
 
 

35. 
 
 

36. 
 
 

37. 
 
 

38. 
 
 

39. 
 
 

40. 

04 

 
41. 

 
 

42. 
 
 

43. 
 
 

44. 
 
 

45. 
 
 

46. 
 
 

47. 
 
 

48. 
 
 

49. 
 
 

50. 

03 

01 03 04 01 03 

02 01 04 04 03 

03 04 04 02 03 

05 04 03 03 04 

03 03 02 05 05 

04 01 04 04 04 

04 02 04 02 04 

04 03 04 05 05 

01 05 04 02 03 
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AL/2024/01/T-II(A) 
,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. 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   -  kPw;wu; Nfhy; / miu kPw;wu; Nfhy;       (01) 

2. cmbcm 510   -  Ntzpau; ,Lf;Fkhdp        (01) 

3. cmccm 16      -  Ntzpau; ,Lf;Fkhdp        (01) 

 

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? 

0.005 cm     OR      0.05 mm         (02) 
 

2. Fwpj;j thrpg;gpw;Fupa Ntzpaustpilapd; G+r;rpaf;Fwp(0) fPNo fhl;lg;gl;l 

gpujhd mstpilapy; Nkw;nghUe;Jk; epiyia tiuf? 

 

 

43.5 mm Fwpf;F cld; mLj;J / mUfpy; Fwpf;fg;gl;bUj;jy; Ntz;Lk;.     (02) 

 

3. Fwpj;j thrpg;gpd; NghJ gpujhd mstpilAld; nghUe;jpapUf;Fk; Ntzpau; 

gpuptpd; ngWkhdk; ahJ?  

1 tJ gpupT         (01) 
 

(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? 

0.1 g  OR  100 mg        (02) 

 

 

rpwpa Jis  

c 

a 

b 

 

4cm 5cm 

0 
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AL/2024/01/T-II(A) 
,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

 

ii. nghs;splk; ,urj;jpdhy; epug;gg;gLk; Kiw ahJ?                               

Crp (Syringe) %yk; epug;Gjy; 

my;yJ  

,wg;gu; Fohapd; xU Kidia ,urj;jhopapy; mkpo;j;jp> ,urj;ij cWQ;rpa gpd; 

kWKidia gpbj;jthNw rpwpa JisapDs; nrYj;Jjy;.       (02) 

 

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? 

(1) ePuhdJ nghUshf;fg;gl;l jputpaj;jhy; mfj;JwpQ;rg;glyhk;. 

my;yJ  

(2) nghUshf;fg;gl;l gjhu;j;jj;Jld; ePupd; Mf;Fk; njhLiff; Nfhzk;  

$u;q;Nfhzkhf ,Uf;fyhk;.             (02) 

(c)  

i. nghs;splj;jpd; fdtsit  m1,  m2,  ρ vd;gd rhh;ghf jUf?  

𝑽 =
(𝒎𝟐−𝒎𝟏)

𝝆
           (02) 

 

ii. ,urk; gad;gLj;jhJ ePu; gad;gLj;jg;gl;bUg;gpd; mwpag;gLk; nghs;splf; fdtsT  

cz;ikf; fdtstpYk; $bajh Fiwe;jjh? 

tpdh (b)(iii) y; tpilahf 

(1) I vOjpapUg;gpd; - $baJ.           

(2) I vOjpapUg;gpd; - khwhJ.           (02) 

 

iii. nghUshf;fg;gl;l jputpaj;jpd;  mlh;j;jpf;Fupa Nfhitia a, b, c,  m1,  m2,  ρ 

vd;gd rhh;ghf jUf? 

jputpaj;jpd; mlu;j;jp =          
𝒎𝟏

𝑎𝑏𝑐− 
(𝒎𝟐−𝒎𝟏)

𝝆

    (02) 

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.  
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(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? 

Nkw;fhTifahy; ,of;fg;gLk; ntg;gj;Jld; / ntg;g ,og;G tPjj;Jld; xg;gpLifapy; 

flj;jy;> fjpu;tPry; %yk; ,of;fg;gLk; ntg;gj;ij / ntg;g ,og;G tPjj;ij 

Gwf;fzpf;f KbAk;.    

   (02) 

(flj;jy;> fjpu;tPry; %yk; Vw;gLk; ntg;g ,og;ig Fiwj;jy; / ,optsthf;fy; 

Nghd;w gjq;fSf;F Gs;spfs; toq;fg;glhJ.) 
 

(b) ,g;ghpNrhjidia epiwNtw;Wtjw;F Njitahd Nkyjpf mstpLk; fUtpfs; 

ahit? 

,yj;jpudpay; juhR my;yJ Kr;rl;lj;juhR my;yJ ehw;rl;lj;juhR      (01) 

epWj;jw; fbfhuk;             (01) 

 

(ntWkNd juhR> fbfhuk; Nghd;w tpilfSf;F Gs;spfs; ,y;iy) 
 

(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?  

fyf;fpahy;> ed;;whf> njhlu;r;rpahf fyf;Fjy;.        (02) 

(mbf;Nfhblg;gl;l gjq;fs; %d;Wk; ,Ug;gpd; khj;jpuNk 02 Gs;spfis 

toq;fKbAk;. ,y;yhtpby; Gs;spfs; VJk; toq;fg;glhJ.) 

  

(d) Fspuy; tisapfis tiutjw;F vLf;fNtz;ba thrpg;Gfs; ahit? 

rPuhd / rk Neu ,ilntspfspy; ePupd; ntg;gepiy.         (01) 

rPuhd / rk Neu ,ilntspfspy; jputj;jpd; ntg;gepiy.        (01) 

 

(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? 

     ePupd; jpzpT      (X) vd;f   (02) 

(ve;jnthU NtW tpilfSf;Fk; Gs;spfs; toq;fg;glhJ) 
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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? 

(𝑿𝑺𝒘+𝑪)(𝜽𝟏−𝜽𝟐)

𝒕𝒘
          (02) 

2. mstplg;gl;l jputj;jpd; jpzpT m vdpd; jputj;jpd; jd;ntg;gf; nfhs;ssT 

(S) ,w;Fhpa Nfhitia vOJf? 

S = 
(𝑿𝑺𝒘+𝒄)𝒕𝒍 −𝑪𝒕𝒘

𝒎𝒕𝒘
           (02) 

(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 ) 

tisap Q #oy; ntg;gepiyia mZf vLf;Fk; Neuk; tisap P #oy; 

ntg;gepiyia mZf vLf;Fk; Neuj;ij tpl Fiwthf ,Uj;jy; Ntz;Lk;. 

(#oy; ntg;gepiy Fwpj;jpUf;fNtz;baJ mtrpakpy;iy.) 

 

 

 

 

 

mr;Rf;fis cupa myFld; Fwpg;gjw;F    (01) 

tisap P rupahapd;    (01) 

tisap Q rupahapd;    (01) 

 

 

 

(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? 

mr;Rf;fis cupa myFld; Fwpj;jpUg;gpd;     (01) 

cw;gj;jpapd; Clhd Neu;NfhL tiue;jpUg;gpd;     (02) 

 

myF Fwpf;fg;glhj / gpioahd mr;Rf;fSf;F  

  Gs;spfs; toq;fg;glhJ. 

 

 

 

P 

Q 

θ/ 0C 

t /s 

θR 

0 

𝒅𝜽

𝒅𝒕
  (0C s-1) 

(𝜽 − 𝜽R) / Nkyjpf ntg;gepiy (0C) 
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m 

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;? 

         ,irf;fit jz;il Rukhdpg;ngl;b kPJ itj;jy;        (02) 

 

(b) ,t;tpirf;fitAld; Rukhdpf;fk;gp mbg;gil tifapy; ghpTWtij vt;thW 

cWjpg;gLj;JtPh;? 

,U KisfisAk; mUfUNf nfhz;Lte;J / ,U KisfSf;Fk; ,ilahd  

J}uj;ij rpwpa ngWkhdj;jpypUe;J mjpfupf;Fk; NghJ           (01) 

 

fhfpj Xb (kpf) tpiuthf J}f;fp vwpag;gLk; tiu / cldbahf J}f;fp 

vwpag;gLk; tiu / mjpf cauj;jpw;F J}f;fp vwpAk; tiu ghyj;jpw;F ,ilahd 

J}uj;ij mjpfupj;jy;.                (02) 
 

(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;Rikahff; 

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? 

tiugpy; gue;j tPr;rpy;             (01) 

rPuhd Gs;spg;guk;giy ngWtjw;F           (01) 
 

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? 

𝒇 =
𝟏

𝟐𝒍
√

𝑴𝒈

𝒎
          (02) 
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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;?  

kpff; Fiwe;j jpzpT / Rik           (02) 

 

2. fUjg;gLk; tO(Δl2) I vq;qdk; gupNrhjid Kiwahff; Fiwg;gPh?;  

(Fwpj;j xNu jpzptpw;F) kPz;Lk; kPz;Lk; gupT ePsj;ij Jzpe;J ruhrup ePsk;  

Jzpjy;              (02) 

 

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?  

𝑳𝟐 =
𝒈

𝟒𝒇𝟐𝒎
 × 𝑴             (02) 

 y    =     m          x 

 

x = <u;f;f gad;gLk; Rikapd; jpzpT / M           (01) 

(epiw vd;gjw;F Gs;spfs; ,y;iy) 

 

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 1x10-3 kgm-1 ) 

𝒈

𝟒𝒇𝟐𝒎
=

𝟏

𝟑𝟔
     gbj;jpwid 

𝒈

𝟒𝒇𝟐𝒎
 Mf ,dq;fhz;gjw;F     (01) 

   f = 300 Hz      rupahd tpilf;F     (01) 

 

vi. fk;gp Mf;fg;gl;l gjhj;jpd; mlh;j;jp njhpapd; myFePsj; jpzptpidf; fhz;gjw;F 

msf;fg;glNtz;ba mstPL ahJ? 

fk;gpapd; (ruhrup) tpl;lk;            (02) 

(Miu> FWf;Fntl;Lg;gug;G Nghd;w tpilfSf;Fg; Gs;spfs; ,y;iy) 
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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;. 
 

(a) Nkw;Fwpj;j Rw;wpy; ,Uf;Fk; mk;gpaHkhdpapdJk; Nthy;w;WkhdpapdJk; NeH 

Kbtplq;fis “+” Fwpiag; gad;gLj;jpf; Fwpf;f?  

    Rw;wpy; fhl;bathW Fwpg;gjw;F         (02) 
 

(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? 

fk;gpapd; ntg;gepiy Fwpg;gplj;jf;fsT mjpfupf;fhJ ,Ug;gjw;F  

my;yJ fk;gpapd; jil Fwpg;gplj;jf;fsT mjpfupf;fhJ ,Ug;gjw;F 

my;yJ fk;gpapy; Vw;gLk; ntg;g tpisit Fiwthf NgZtjw;F      

VjhtnjhU Nkw;$wpa rupahd tpilf;F  (02) 
 

(jil / ntg;gepiy mjpfupg;ig jLj;jy; Nghd;w tpilfSf;F Gs;spfs; ,y;iy) 
 

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?  

80kΩ          (01) 

 

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;zsthf ahJ? 

𝟔𝑽

𝟖𝟎𝒌𝛀
 =  𝟕𝟓𝝁𝑨         (02) 

 

 

P 

Q 

E=6V 
R 

S 

r=0 

R0 

V 

X 
A 

Y 

K 
+  

(01) + (01) 
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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?  

epf;fpNuhk; fk;gpf;F FWf;fhd  = 75 × 10-6 A × 50 Ω 

mz;zsthd mOj;j NtWghL 

epf;fpNuhk; fk;gpf;F FWf;fhd  = 3.75 mV       (02) 

 

MfNt nghUj;jkhdJ> 5mV Nthy;w;Wkhdp MFk;.        (01) 

z;zsd mOWghL 

v. mk;gpah;khdp fhl;Lk; thrpg;G fk;gpapDlhdJ vd mDkhdpf;f KbAkh? fhuzk; 

jUf. 

Mk;               (01) 

(fk;gpapd; jilAld; xg;gpLifapy; Nthy;w;Wkhdpapd; jil kpf cau;T.) 

MfNt fk;gpapD}lhd kpd;Ndhl;lj;Jld; xg;gpLifapy; Nthy;w;Wkhdpapd; Clhd  

kpd;Ndhl;lj;ijg; Gwf;fzpf;fyhk;.           (01) 
 

vi. tiughf;f Kiwapy; jilia fhz;gjw;F ePu; Nkw;nfhs;Sk; gupNrhjid 

nray;Kiw ahJ? 

• jl;Lr;rhtp K I mOj;Jjy;.           (01) 

• Nju;e;njLj;j kpd;Ndhl;lj;ij ngw njhLrhtp S I efu;j;jp mjw;nfhj;j 

Nthy;w;Wkhdp thrpg;ig ngwNtz;Lk;.  

,r;nrad;Kiw gy jlit / MW kpd;Ndhl;lg; ngWkhdq;fSf;F nra;ag;gl 

Ntz;Lk;.             (01) 

 

vii. ,g;gupNrhjidapy; ngwg;gl;l thrpg;Gf;fspy; ,Ue;J ngwg;gLk; tisapia 

fPOs;s mr;Rf;fspy; tiuf? 

 

 

     cw;gj;jpapd; Clhd Neu;Nfhl;L tiuG     (02) 

 

 

 

 
 

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 

Kd;ida tiuig tpl gbj;jpwd; $ba> cw;gj;jpapd; Clhd Neu;Nfhl;L tiuG   (02) 

 

 

V 

I 0 
0 

X 
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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;gp nra;ag;gl;Ls;s jputpaj;jpd; jilj;jpwidf; fzpf;f.( 3= vd;f) 

jil = 200 Ω                     tisapapd; gbj;jpwd; jil vd ,dq;fhz;gjw;F     (01) 

𝑹 =
𝝆𝒍

𝑨
          ,          𝝆 =

𝑹𝑨

𝒍
,               𝝆 =

𝑹𝝅𝑫𝟐

𝟒𝒍
 

𝝆 =
𝟐𝟎𝟎𝛀 × 𝟑 × 𝟏𝟎−𝟖

𝟐 × 𝟒
 

𝝆 = 7.5 × 10-7 Ωm-1             (01) 

(rkd;ghl;by; jilia rupahf gpujpaplg;gl;bUg;gpDk;> jilia 

,dq;fhz;gjw;fhd 01 Gs;spia toq;fKbAk;) 

 

 

****
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gFjp  B – fl;Liu 
  

 

05.  

(a)  

i. kpjg;G tpjpg;gb> 

 W = V ρ g           (01) 

 15750 × 103 × 10 = V × 1050 × 10    rupahd gpujpaPl;Lf;F (01) 

 V = 15000 m3                rupahd tpilf;F (01) 

 

ii. RikNaw;wf;$ba fdtsT 90000 m3  ×  50% = 45000 m3        

MfNt Nkyjpfkhf mkpof;$ba fdtsT =  45000 m3  - 15000 m3  

MfNt Nkyjpfkhf mkpof;$ba fdtsT =  30000 m3       (01) 

MfNt Nkyjpfkhf RikNaw;wf;$ba jpzpT =  30000 m3  × 1050 kg m-3   

MfNt Nkyjpfkhf RikNaw;wf;$ba jpzpT =  3.15 × 107 kg        (01) 

khztu;fs; cau;RikAld; fg;gypd; jpzpit fzpj;J> gpd; mjpypUe;J ntw;Wf;fg;gypd; 

jpzpit fopj;J ,t;tpilia rupahf ngw;wpUg;gpd; nkhj;jk; 02 Gs;spfisAk; toq;fKbAk;. 

 

iii.   

 

epiw> NkYijg;G Mfpa ,uz;Lk; 

Fwpf;fg;gl;bUj;jy; Ntz;Lk;.     (02) 

 

kPAe;jy; ikak; jpzpT ikaj;jpw;F NkNy 

Fwpf;fg;gl;bUj;jy; Ntz;Lk;.       (02) 
 

 

(b)  

i. kuf;Fw;wp cau;e;j cauk;> 

A (h + h / ) 𝜌 g = A (3h – h / ) 𝜌 g       ,oe;j fdtsit ngw;w fdtsTf;F rkg;gLj;j (01) 

           h /  = h           (01) 

khztu;fs; xNu fpilkl;lj;jpy; cs;s mKf;fj;ij rkg;gLj;jpapUg;gpDk; ,g;Gs;spia 

toq;fKbAk;.  

 

ii. Ntiy W  = m g h    (01) 
 

(c)  

i. F = ∆ P × A 

F = 2 h 𝜌 g × A            ,Ugf;fKk; ,ilahd mKf;fNtWghL 2h𝝆g vd Jzptjw;F (01) 

F = 2 × 8 × 1050 × 10 × 80 × 10 -4                               rupahd gpujpaPl;Lf;F (01) 

F = 1344 N                                         rupahd tpilf;F (01) 

 

 

 

jpzpT ikak; (01) 

kPAe;jy; ikak; (01) 

epiw (01) 

 

 

NkYijg;G (01) 
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ii. miw R1 y; = 2 h  = 16 m     (02) 
 

miw R2 y; = 3 h = 24 m     (02) 

 

miw R3 y; = 4 
1

4
 h = 34 m     (02) 

 

,q;F cauq;fs; h rhu;gpNyNa toq;fg;gl;bUg;gpd; 01 Gs;spia khj;jpuk; xt;nthU rupahd 

tpilf;Fk; toq;Ff. 
 

iii. RikAld; fg;gypd; nkhj;j jpzpT =  (3.15 + 1.575) × 107 kg       (01) 

RikAld; fg;gypd; nkhj;j jpzp =  4.725 × 107 kg     

 

        mOj;j rf;jp mjpfupg;G =  m g h 

        mOj;j rf;jp mjpfupg;G =  4.725 × 107  × 10 × 26    (01) 

        mOj;j rf;jp mjpfupg;G =  12285 MJ   =  1.2285 ×  1010 J   (01) 

 

iv. (fl;^d;) VupapYs;s ePu; ,oe;j mOj;jrf;jpapy; ,Ue;J        (02) 
 

v. V = 8A                 (02) 
 

vi. $LjyhdJ.              (02) 

 

 

06.  

(a)  

i. (i – r)    (01) 

 

ii. (180 – 2 r)   (01) 

 

iii. cU (1) y; tpyfy; = 2 (i – r) + (180 – 2 r)   

,Ujlit KwpT xU jlit gFjpj;njwpg;Gf;Fupa tpyfYf;fhd gpujpaPl;Lf;F (01) 

cU (1) y; tpyfy; = 180 + 2i – 4r   (01) 

 

cU (2) y; tpyfy; = 2 (i – r) + 2 (180 – 2 r) 

 ,Ujlit KwpT ,U jlit gFjpj;njwpg;Gf;Fupa tpyfYf;fhd gpujpaPl;Lf;F (01) 

cU (1) y; tpyfy; = 360 + 2i – 6r   (01) 

 

OR 

 

khztu;fs; tyQ;Ropj;jpirapy; tpyfiy vLj;jpUg;gpd;  

     =  6r – 2i      (01) 
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iv.                          

        rupahd fjpu;g;glj;jpw;F  (01) 

        fjpupd; ghij mk;Gf;Fwpfshy;  

         Fwpj;jpUf;f Ntz;Lk;. 

        gFjpj;njwpg;G Nfhzq;fs; rkkhf 

,Uj;jy; Ntz;Lk;.  

DP I Fwpg;gjw;F   (01)  

θP I Fwpg;gjw;F   (01)  

 

DP  = 180 - θP  (01) 

       180 + 2i – 4r  = 180 - θP 

                        θP   = 4r – 2i    (01) 
 

rupahd fjpu;g;glj;jpw;F  (01) 

        fjpupd; ghij mk;Gf;Fwpfshy;  

         Fwpj;jpUf;f Ntz;Lk;. 

        gFjpj;njwpg;G Nfhzq;fs; rkkhf 

,Uj;jy; Ntz;Lk;.  

DS I Fwpg;gjw;F   (01)  

θs I Fwpg;gjw;F   (01)  

 

                      DS  = 180 + θS  (01) 

       360 + 2i – 6r = 180 + θS 

                        θS   = 180 + 2i – 6r  (01) 

OR 

khztu;fs; tyQ;Ropj;jpirapy; tpyfiy vLj;jpUg;gpd;  

                           DS  = 180 – θS  (01) 

        6r – 2i   = 180 – θS 

                        θS   = 180 – 6r – 2i  (01) 

 

(b)  

i. rpdypd; tpjpg;gb 

         1  sin i1 = nwr  sin r 

1  sin 590 30l  = 1. 331  sin rr   rupahd gpujpaPl;Lf;F (02) 

                 rr
  = 400 21l 

 

ii.          1  sin i2 = nwv  sin r 

1  sin 580 48l = 1. 343 sin rv  rupahd gpujpaPl;Lf;F (02) 

                 rv = 390 33l 

 

 

r 

 

r 

 

r 

 
r 

 

i 

 

i 

 

θP 

 

DP 

 

DS 

θS 

r 
r 

r 

r r 

r 

i 

i 
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(c) θOP = DV.R  -  DR.R   

θOP = (180 + 2i1 – 4rv)  -  (180 + 2i2 – 4rr)   

Cjh epw fjpupd; tpyfypy; ,Ue;J rptg;G epwf;fjpupd; tpyfiy fopg;gjw;F (01) 

θOP = (180 + (2 × 580 48l)  – (4 × 390 33l)) 
  -  (180 + (2 × 590 30l)  – (4 × 400 21l))  

                            

                             rupahd gpujpaPl;Lf;F (01) 

θOP = 1390 24l – 1370 36l  

θOP = 10 48l    (01) 

 

(d)  

i. Kjd;ik thdtpy;  (01) 

Jiz thdtpy;ypy; ,U jlitfs; gFjpj; njwpg;Gf;F cl;gLfpwJ.      (01) 

Mdhy; Kjd;ik thdtpy;ypy; xU jlit khj;jpuNk gFjpj; njwpg;gpw;F cl;gLfpwJ. (01) 

 

ii. rptg;G     (02) 
 

iii. fPo; thdj;ij Nehf;fp efUk;.  (02) 

 

 

07.  

(a)  

i. ∆P=
2T
r
    (02) 

 

ii. jputj;jpd; rkepiyia fUjp  

𝑅 =
𝑟

𝑐𝑜𝑠  𝛼
    (01) 

 
R = Jspapd; Miu> r  = kapu;j;Jisapd; Miu 

   ∆𝑃 =  
2𝑇

𝑅
  

         𝜋 − 𝑃 =  
2𝑇

𝑟/ 𝑐𝑜𝑠𝛼
  (02)    

     P = 𝜋 − 
2𝑇𝑐𝑜𝑠 𝛼

𝑟
             

𝜋 = 𝑃 + ℎ𝜌𝑔    (01) 

 

     ℎ =  
2𝑇 𝑐𝑜𝑠𝛼

𝑟𝜌𝑔
   

iii. mNj cauk; fhzg;gLk; / cauk; khwhJ /
gr

T
h



cos2
=     (01) 

Moj;Jldhd mKf;f mjpfupg;G FWf;Fntl;Lg;gug;gpy; jq;fhJ.   (02) 

 

 

 

h 

π 

π 

P 

π 
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iv. 𝜋 = 𝑃 + 𝐻𝜌𝑔   (01) 

    𝜋 =  𝜋 −  
2𝑇𝑐𝑜𝑠 𝛼

𝑟
+ 𝐻𝜌𝑔  

𝐻 =  
2𝑇 𝑐𝑜𝑠𝛼

𝑟𝜌𝑔
   (01) 

 

(b)  

i. kapu;j;Jisapd; tpl;lk; 

d = e D0  

d = 0.2 × 2 × 10 -3 m 

d = 4 × 10 -4 m   (02) 

vdNt kapu;j;Jisapd; Miu r = 2 × 10-4 m 

gr

T
h



cos2
=  

h = 2 × 7.5 × 10
-2 × 0.8

10
3 × 10 × 2 × 10

-4    (02) 

h = 6 cm    (02) 

 

ii. d ∝  e D0  

kapu;j;Jisapd; Miu kz;zpd; Miuf;F Neu;tpfpj rkd;.  

fspkz;zpd; Miu < kzy; kz;zpd; Miu. 

MfNt kapu;j;Jis Miu fspkz;zpw;Nf rpwpaJ.    (01) 

gr

T
h



cos2
= ,         h ∝ 

1
r
   (kw;iwa fzpaq;fs; nghJthdit.)  

/ >Miu kapu;j;Jis vOiff;F Neu;khW tpfpj rkd; MFk;.  

MfNt fspkz;Zf;Nf kapu;j;Jis vOif cau;T my;yJ fspkz;Nz gapu;r;nra;iff;F 

nghUj;jkhdJ.         (01) 
 

 

(c)  

i. h =
2 T

ρ g r
  

h = 
2 × 7.5 × 10

-2
 

10
3
 × 10 × 100 × 10

-6     (02) 

h = 15 cm    (02) 

ii. kpif mKf;fk;  =  h p g - 
2T
r

  (01) 

= 1.2 × 103 × 10  -  
2 × 7.5 × 10-2 

100 × 10
-6   (01) 

= 10500 Pa (02) 

 

π 

π 

H 

π 

𝑃 = 𝜋 −
2𝑇𝑐𝑜𝑠 𝛼

𝑟
 

P 
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iii. h p g =2 ×  
2T
r

   (02) 

h =
4 T

ρ g r
  

h = 
4 × 7.5 × 10

-2
 

10
3
 × 10 × 100 × 10

-6    

h = 30 cm     (01) 

 

 

08.  

(a)  

i. I = V A N e 

V=
I

A N e
  

 V=
I

d t N e
    (02) 

 

 

ii.  FM = B e V    

FM =   
B I

d t N
    (02) 

 

 

iii. ehg;g epge;jidfspy; 

  FM  = FE    (02) 

   B e V  = E e 

   E  = B V     

         E  = 
B I

d t N e
   (02) 

 

 

iv.   E = 
𝑉𝐻
d 

    (01) 

    
𝑉𝐻
d 

  = 
B I

d t N e
   (02) 

          VH = 
B I

 N e t 
  (02) 

 

(b)  

i.  

tyQ;Ropj;jpirapy; Fiwe;jJ %d;W fhe;j tpirf; 

NfhLfshtJ tiuag;gl;bUj;jy; Ntz;Lk;.       (02) 

 

 

 

ii. NeuhdJ    (02) 

 

 

r 

r 
h

1 

× 
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iii. B = 
μ

0
 I0

2 π r
    (01) 

 

iv. VH  =  B 
 IH

  N e t 
 

VH  =   
μ0 I0 IH

 2 π r N e t 
 

  I0  =   
2 π r N e t 𝑉H

  μ0 IH
   (03) 

 

v.  

 

      mr;Rf;fs; myFld; tiuag;gl;bUg;gpd;  (01) 

      cw;gj;jpapd; Clhfr; nry;Yk; Neu;NfhL  (02) 

 

 

 

 

vi. Gtpf;fhe;jg;Gyj;jpdhy; Vw;gLk; ghjpg;Gf;fis Gwf;fzpf;f KbahJ 

my;yJ VH I mstpLk; NghJ Vw;gLk; tOtPjk; cau;thFk;.     (02) 
 

vii.     I0  =   
2 π r N e t 𝑉H

  μ0 IH
   

 I0  =   
2.5 × 10

 -2
× 1 × 10

 20
× 1.6 × 10 

-19
 × 2 × 10

 -3
 × 5 ×10

 -3

2 ×10
 -7

 × 0.5  
  (02) 

      I0 = 40 A       (02) 
 

 

09. gFjp (A) 

(a)  

i. = 3000 × 10-3 × 3600   (02) 

= 10800 C   (01) 
 

ii.   4V     (02) 
 

iii. E = QV 

  E = 10800 × 4   (01) 

  E = 4.32 × 104 J  (02) 

 

(b) E = QV 

E = 10800 × 4.5 

E = 4.86 × 104 J   (02) 

 

 

I0 (A) 

VH (V) 
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(c)  

i. 4V     (02) 

ii.      V = I R 

  (5 - 4) = 20 × 10-3 × R (02) 

     R  = 50 Ω   (02) 

 

(d)  

i. cU 1 ,y; Vw;wg;gLk; Vw;wk;   

= 2Q × 
80

100
  

 = 1.6 Q     (01) 

       1.6 Q = I t1 

             t1  =  
1.6 Q

I
      (01) 

cU 2 ,y; Vw;wg;gLk; Vw;wk;  

xU gw;wupf;F  = Q × 
80

100
  

        = 0.8 Q     (01) 

       0.8 Q = 
I

2
  t2 

 ,uz;L gw;wupf;Fk;  

            1.6 Q =  I  t2     (01) 

 

         /> t1   = t2 

 

ii. xNu kpd;Ndhl;lk; XLfpwJ kw;Wk; xNu msT Vw;;wk; Nrkpf;fg;gLk;. mj;Jld; Neuk; rkd;  

cU 1 ,y; tY tpuak; = 𝐼2𝑅   (01) 
 

cU 2 ,y; tY tpuak;  

 nkhj;jkhf = 2 (
𝐼

2
)

2
𝑅 

 =  
𝐼2𝑅

2
     (01) 

  / tY tpuak; Split battery f;F FiwT. ntg;gk; gpwg;gpf;fg;gLk; msT FiwT. (02) 

 

(e)   

i. MlNyhl;lk;.       (02) 

J}z;ba kpd;Ndhl;lj;ij cUthf;f fhe;jg;gha khw;wk; ,lk;ngw Ntz;Lk;.  (01) 
 

ii. $l;lNtz;Lk;.       (02) 
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iii.  

• nghJthf kpd;Ndw;wy; Ntfk; FiwT 

• ntsptplg;gLk; ntg;gj;jpd; ngUk;gFjp kpd;fyj;jpw;F Neubahf ,lkhw;wg;gLtjhy; 

kpd;fyj;jpd; MAl;fhyk; FiwtilAk;. 

• fhe;j tpirf; NfhLfshy; mtw;Wf;F czu;jpwd; cs;s rpy cs;sff; $Wfs; 

ghjpf;fg;glyhk;.  

           VjhtJ ,uz;L rupahd tpilf;F (02) 

 

 

gFjp (B) 

(a)  
 

i.   

   

   

 

 

 
 

ii. AND gliy   (02) 

 

 

 

      

rupahd nka;epiy ml;ltizf;F (01)  

 

(b)  
 

i.   

 

 

rupahd nka;epiy ml;ltizf;F (01) 

 
 

ii.       (02) 

 
 

 

 

 

 

(c)  

i.  

1. S = 0 , R = 0  (01) 

2. S = 1 , R = 0  (01) 

 

 

VA/V VB/V Vf/V  VFV  

0 

0 

5 

5 

0 

5 

0 

5 

5 

5 

5 

0 

(01) 

(01) 

(01) 

(01) 

0 

0 

0 

5 

(01) 

(01) 

(01) 

(01) 

 

A B F 

 

 

 

 

0 

1 

0 

1 

0 

0 

0 

1 

 

P Q Output 

0 

0 

1 

1 

0 

1 

0 

1 

0 

0 

0 

1 

 

 

 

P 

 Q 

 

 

 

Z 

 

0

0

1

1
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ii.  

 

 

 

 
 

(d)  

i. T1 = 1 , T2 = 1, M = 0 (02) 

ii. T1 = 1 , T2 = 0, M = 1 (02) 

 

iii. Double tap  = T1 . T2 .M̅ (02) 

Single tap  = T1 . T2
̅̅ ̅ .M (02) 

 

iv. Kjy; njhLif fpilf;fg;ngw;wJk; ,J mikT epiyia epidtpy; itj;jpUf;Fk;. 

,J njhopw;ghl;il epiwNtw;Wk; tiu mNj epiyiaNa NgZk;.    (02) 

 

 

 

 

10. gFjp (A) 

(a) xU epkplj;jpy; khztu;fshy; ntsptplg;gl;l ntg;gk;  = 60 kJ × 600    (01) 

      tspahy; cwpQ;rg;gLk; ntg;gk;  =  36000 kJ × 
1

100
 

        =  360 kJ     

 

   tspapd; jpzpT = 1.2 kgm-3 × 25 × 10 × 4 m3     (01) 

 = 1200 kg 

 

           Q = m s (𝜃𝑓 −27.5)    (01) 

  360 × 103 = 1200 × 1000 × (𝜃𝑓 −27.5) (01) 

              𝜃𝑓 =27.8 0C    (01) 

  

   

    

 

 

 

         

 

 

 

S R Output (Q̅)  

0 

0 

1 

1 

0 

1 

0 

1 

Kd;ida epiy / khw;wkpy;iy 

0 (kPsikT) 

1 (mikT) 

tiuaWf;fg;gltpy;iy / khw;wkpy;iy / rhj;jpakw;wJ 

(01)  

(01)  

(01) 

(01) 

 

(b)

  i. Q = 40 kJ × 600

Q = 24000 kJ (02)

ii. miw  ntg;gepiy  #oy;  ntg;gepiyia  tpl  Fiwthf  ,Ug;gjdhy;  miwapd;  Rtu;fspD}L

  flj;jy; %yk; ntg;gk; cs;nsLf;fg;gLk;.

my;yJ miw #oypypUe;J ntg;gj;ij ngWk; (02)

(02)
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iii. xU epkplj;jpw;F xU ,ae;jpuj;jhy; mfw;wg;glf;$ba ntg;gk;  

   = 17.5 J × 50000    (02) 

   = 8.75 × 105 J     (02) 

   nghUj;jg;gl Ntz;ba AC ,d; vz;zpf;if  = 
24 × 106 𝐽 

8.75 × 105 𝐽 

= 27.4    (02) 

   MfNt> 28 tspgjdhf;fpfs; nghUj;jg;gly; Ntz;Lk;.   (01) 

 

iv.  

1. 27.50C y; ePuhtpapd; nrwpT = 30 gm-3 × 
70

100
  = 21 gm-3    (02) 

20.00C y; ePuhtpapd; nrwpT = 18 gm-3 × 
40

100
  = 7.2 gm-3   (02) 

              nrwptpy; Vw;gl;l FiwT = (21 – 7.2) gm-3 

              nrwptpy; Vw;gl;l FiwT = 13.8 gm-3  (02) 

 

2. 30 epkplj;jpy; miwapy; ,Ue;J ntspNaw;wg;gl;l ePupd; jpzpT = 13.8 gm-3 × 1000 m3 

30 epkplj;jpy; miwapy; ,Ue;J ntspNaw;wg;gl;l ePupd; jpzpT = 13.8 kg  (02) 

 

MfNt> 30 epkplj;jpy; khztupdhy; ntspaplg;gl;l ePuhtpapd; jpzpT = 19.8 kg – 13.8 kg  

30 epkplj;jpy; miwapy; ,Ue;J ntspNaw;wg;gl;l ePupd; jpzpT   = 6 kg  

 30  epkplj;jpy; vy;yh khztupypUe;Jk; ,of;fg;gl;l rf;jp   = 6 kg × 2.3 × 106 J kg-1 

   = 13.8 × 106 J  (02) 

 

MfNt> xU khztupypUe;J xU epkplj;jpy; ,of;fg;gl;l rf;jp   = 
13.8 × 106 J

30 ×600
 

   = 7.6 × 102 J (02) 

gFjp (B) 

(a)  

i.  

 

 

       tiugpd; tbtj;jpw;F (02) 

mr;Rf;fis myFld;  

Fwpg;gjw;F   (01) 

 

       gug;G milf;Fk; myF Wm-2  (02) 

 

 

 

 

𝑰 (Wm-3) 

𝝀 (m) 
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ii. 𝐸 = 𝐴𝜎𝑇4      (02) 

                  = 4 × 3 × (7 × 108) 2 × 5.7 × 10-8 × 1 × (6000)4 (01) 

                  = 4.5 × 1026 W 

 

iii. = 
4.5 ×  1026

4 × 3 × (1.5 × 1011)
 2      (02) 

 ≈ 1500 Wm-2 

 

(b) I  =  75 × 103 × 7.9 × 10-3 

      =  592.5 Wm-2     (02) 
 

(c) = 
592.5

1500
 × 100 %  

= 39.5 %      (02) 

 

(d)   

1.    E = 
ℎ𝑐

𝜆
 .

1

𝑒
  

= 
6.63 ×  10−34 × 3 ×  108 

497 ×  10−9  .
1

1.6×10−19   (02) 

=  2.5 eV  
 

2.    h f  = ∅ + Vs q     (01) 

2.5 eV = ∅ + 0.5 V e     (02) 

        ∅ = 2 eV 

3.     I = N e 

1.6 × 10-3 = N × 1.6 × 10-19   (02) 

            N = 1 × 1016 electrons   (01) 

 

4. nrwpT I = 25 × 103 × 7.9 × 10-3 

    = 197.5 Wm-2   (02) 

 

2 cm2 gug;gpy; 1s  ,y; gLtJ = 197.5 × 2 × 10-4  

      = 395 × 10-4 J 

Nghl;Nlhd; vz;zpf;if  = 
395 ×10−4 𝐽

2.5 ×1.6 × 10−19
 

                 = 9.85 × 1016 electrons (02) 
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5. xspapyj;jpud;fis Njhw;Wtpf;Fk; Nghl;Nlhd;fspd; rjtPjk;  

=  
1 × 1016

9.85  × 1016 
 × 100 % 

= 10.15 %     (02) 

 

6.  

 
xNu epWj;Jk; mOj;jj;ij 

nfhz;bf;f Ntz;Lk;. 

12 kzpf;Fupa kpd;Ndhl;lk; 10 

kzpf;Fupa kpd;Ndhl;lj;ij tpl 

mjpfstpy; ,Uf;f Ntz;Lk;. 

,U tiuGfSk; rupahapd; (02) 

 

***** 

  

10.00 kzpastpy; 

12.00 kzpastpy; 

I  

V  
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nkhwl;Litg; gy;fiyf;fof nghwpapaw; gPl jkpo; khztu;fs; 
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Kd;Ndhbg; guPl;ir 2025 

01 – ngsjpftpay;  
tpilfs; (Gs;spapLk; jpl;lk;) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared By, 

Part I – R. Kumaran M. Sc 

Part II – R. Kugen B. Sc 
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PILOT EXAMINATIONS FOR G.C.E. A/L STUDENTS – 2025 

CONDUCTED BY TAMIL STUDENTS OF ENGINEERING 

UNIVERSITY OF MORATUWA 

01 – PHYSICS 

MCQ MARKING SCHEME FINAL 

 

 

Q. No. 

 
Ans. 

No. 

 

Q. No. 
Ans. 

No. 

 

Q. No. 
Ans. 

No. 

 

Q. No. 
Ans. 

No. 

 

Q. No. 
Ans. 

No. 

 

01. 3 11. 4 21. 5 31. 3 41. 5 

02. 4 12. 1 22. 5 32. 3 42. 4 

03. 4 13. 4 23. 3 33. 3 43. 4 

04. 4 14. 5 24. 2 34. 4 44. 2 

05. 5 15. 1 25. 1 35. 2 45. 5 

06. 3 16. 2 26. 1 36. 5 46. 4,5 

07. 3 17. 4 27. 2 37. 3 47. 3 

08. 4 18. 3 28. 5 38. 5 48. 2 

09. 4 19. 3 29. 4 39. 4 49. 5 

10. 4 20. 5 30. 2 40. 2 50. 5 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


 

 
PHYSICS 

MORA EXAMS | EXAMINATION COMMITTEE 

 -3- 

 

 

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  

.……………………………………………………………………………………... 

……………………………………………………………………………………… 

gFjp A – mikg;Gf; fl;Liu 
(xt;nthU tpdhtpw;Fk; 20 Gs;spfs; toq;fg;gLk;) 

(g = 𝟏𝟎 𝑵 𝒌𝒈−𝟏) 

kPw;wu;Nfhypd; <u;g;Gikaj;ij fj;jptpspk;Gf;F nfhz;LtUtjd; %yk;   

fzpg;Gf;fspy; kPw;wu;Nfhypd; epiwahy; Vw;gLk; jpUg;gj;;ijj; jtpu;j;jy; (01) 

50 𝒈 (01) 

fj;jptpspk;gpd; ,Ugf;fq;fspYk; gue;jtPr;rpy; thrpg;igg; ngw KbAk; (01) 

G 

fj;jp 
tpspk;G 

,Nyrhd  
,io 

fy; 50g epiwg;gb 

kuf;Fw;wp 

kPw;wu;f;Nfhy; 

(02) 

 

𝟓𝟎 × 𝟏𝟎−𝟑 × 𝒈 (𝟗𝟓 − 𝟓𝟎) × 𝟏𝟎−𝟐 = 𝒎 ×  𝟏𝟎−𝟑  × 𝒈 (𝟓𝟎 − 𝟏𝟎)  × 𝟏𝟎−𝟐  

𝒎 = 𝟓𝟔. 𝟐𝟓 𝒈 (01) 

(01) 
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ii) fy;ypd; mlh;j;jpiaf; fhz;f  

.……………………………………………………………………………………… 

……………………………………………………………………………………… 

………………………………………………………………………………………

……………………………………………………………………………………… 

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?  

…………………………………………………………………………………………… 

 

 

  

𝒖 × (𝟓𝟎 − 𝟏𝟎) ×  𝟏𝟎−𝟐 = 𝟓𝟎 ×  𝟏𝟎−𝟑  × 𝟏𝟎 × 𝟏𝟎 × 𝟏𝟎−𝟐  

𝒖 =  
𝟓

𝟒𝟎
 = 𝟎. 𝟏𝟐𝟓 𝑵 

(01) 

(01) 

(01) 

fy;ypd; mlu;j;jp =  𝝆𝒘 =  (
𝒎𝒈

𝒖
) 𝝆𝒘 =  (

𝟓𝟔.𝟐𝟓 × 𝟏𝟎−𝟑 × 𝟏𝟎

𝟎.𝟏𝟐𝟓
)  ×  𝟏𝟎𝟑   

= 𝟒𝟓𝟎𝟎 𝒌𝒈 𝒎−𝟑 

(02) 

ePupd; mlu;j;jp < jputj;jpd; mlu;j;jp (02) 

khwhJ (02) 

KbahJ 

- kuj;jpd; mlu;j;jp ePupd; mlu;j;jpia tplf;FiwT.vdNt kuj;Jz;L ePupýy; kpjf;Fk ;  

ePukhdp 

(02) 

(01) 

(01) 

- td;ikahd kuj;Jz;lhf mikapd;,  

1. tsp ,ilntspfs; fhzg;glyhk; 

2.  ePiu cwpQ;ryhk; 
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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 :-…………………………………………………………………………………… 

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

(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? 

………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

 

ntg;gkhdp 

Kr;rl;lj;juhR / 

,yj;jpudpay; juhR 

ntg;gkhf;fpapDs; cs;s ePu;kl;lj;ij mwpa KbAk; 

ntg;gkhf;fpapDs; cs;s ePu; tspkz;ly mKf;fj;jpy; nfhjpf;fpwJ  

vd;gij cWjpg;gLj;jy; 

Mk; 

mKf;fj;Jld; nfhjpepiy khWgLk; 

<af;Fz;LfSld; ePUk; Nru;e;J ntg;gj;ij ,og;gjhy; fzpg;Gf;fspy; Vw;gLk; 

tOitj; jtpu;g;gjw;F 

Mk; 

- <aj;Jz;Lfs; KOtJk; xNu ntg;gepiyapy; fhzg;glkhl;lhJ. 

- <aj;Jz;Lfis fNyhupkhdpapDs; ,Lk;NghJ ntg;gj;ij ,of;f mjpf   

Neuk; vLf;Fk;. 

- <aj;ÀshdJ fNyhupkhdpapDs; Nru;f;f Kd;dNu ngUksT ntg;gj;ij  

,of;Fk;. 

- <aj;Às; ePu; Nkw;gug;gpy; kpjf;Fk;. 

gd;rd; RthiyapypUe;J fjpu;g;gpdhy; fNyhupkhdp ntg;gk; ngWtijj;  

jLj;jy;. 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) Any 01 -  

(01) 

Any 01 -  (01) 
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(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. 

 ………………………………………………………………………………………… 

…………………………………………………………………………………………. 

(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;? 
 

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

 

 

 

fNyhupkhdp + fyf;fp + ePupd; jpzpT 

 

fNyhupkhdp + fyf;fpapd; jpzpT 

ePupd; Muk;g ntg;gepiy 

fyitapd; cr;r ntg;gepiy  

fNyhupkhdpapdJk; mjd; cs;slf;fj;jpdJk; jpzpT 

−𝟏𝟎℃  njhlf;fk; 𝟔𝟎℃ tiuAs;s ntg;gkhdp 

Fwpj;j ntg;gepiy tPr;ir msg;gJld; czu;jpwd; $baJ my;yJ 

,opntz;zpf;if FiwT 

(fNyhupkhdp + fyf;fp + ePu;) ngw;w ntg;gk; = <af;Fz;Lfs; ,oe;j ntg;gk; 

(𝒎𝟏𝑺𝒄 +  (𝒎𝟐 −  𝒎𝟏) 𝑺𝒘) [𝜽𝟐 −  𝜽𝟏] =  (𝒎𝟑 −  𝒎𝟐) 𝑺𝒍 (𝟏𝟎𝟎 −  𝜽𝟐)  

<af;Fz;Lfis tpiuthf ,lk;khw;wf;$bajhifahy; #oYf;fhd ntg;g ,og;G  

,optsthFk; 

Rukhdpg;ngl;b kPJ itj;jy; 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(02) 
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(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;. 

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. 
 

 

 
 

………………………..…………………………………………………………….. 

 

 

,U KisfSf;Fk; (ghyq;fSf;Fk;) ,ilNaahd Àuj;ij   

rpwpa ngWkhdj;jpy; ,Ue;J mjpfupf;Fk; NghJ fhfpj Xb tpiuthf Àf;fp  

vwpag;gLk; tiu ghyq;fSf;F ,ilNaahd Àuj;ij mjpfupj;jy;. 

mjpu;ntz; Fiwe;j ,irf;ftu; 

epiwg;gbia mfw;Wtjd; %yk; ,ioapd; ,Oitia Fiwj;jy; 

Fwpj;j xU ,irf;fitf;F gy jlit gupT ePsj;ij Jzpe;J ruhrup  

ePsk; fhzy; 

𝒇 =  
𝟏

𝟐𝒍
 √

𝑴𝒈

𝒎
 

𝒍 =  (
𝟏

𝟐
√

𝑴𝒈

𝒎
) 

𝟏

𝒇
 

y      =       m         x 

𝒙 →   
𝟏

𝒇
 (rhuh khwp) 

(tu;f;fpj;j tbtj;jpw;F Gs;sp ,y;iy) 

(01) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 
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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) 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;.  

 

1

𝑓
0

 

 𝑙0 

𝑙 

1

𝑓
 

(0,0) 

(𝟎, 𝟎) Fwpg;gjw;F 

tiugpd; tbtk; 

𝒍,
𝟏

𝒇
 Fwpg;gjw;F 

glj;jpy; cs;sthW Fwpj;jy; 

G 

R1 R2 

K 

P S1 

S2 
X A 

B 

C D 

S 

Q Y 

R3 

R4 

𝑽𝒎𝒂𝒙 = 𝑰𝑹 = 𝟏 ×  𝟏𝟎−𝟑  × 𝟏𝟎𝟎 = 𝟎. 𝟏 𝑽 

(01) 

(01) 

(01) 

(01) 

(01)  + (01) 
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(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  

…………………………………………………………………………………… 

…………………………………………………………………………………… 

………………………………………………………………………………… 

 
 
 
 

C 

D 

 

𝟏 ×  𝟏𝟎−𝟑  × 𝟏𝟎𝟎 = 𝟗𝟗𝟗 × 𝟏𝟎−𝟑  ×  (𝑹𝟏 +  𝑹𝟐)  

𝑹𝟏 + 𝑹𝟐 =  
𝟏𝟎𝟎

𝟗𝟗𝟗
 ≃ 𝟎. 𝟏 1  

𝟏 ×  𝟏𝟎−𝟑 (𝑹𝟏 + 𝟏𝟎𝟎) = 𝟗𝟗𝟗𝟗 ×  𝟏𝟎−𝟑 𝑹𝟐 

𝟗𝟗𝟗𝟗 𝑹𝟐 −  𝑹𝟏 = 𝟏𝟎𝟎 2 

 

                ⇒  𝟏𝟎𝟎𝟎𝟎 𝑹𝟐 = 𝟏𝟎𝟎. 𝟏 1 2 +  

  

   𝑹𝟐 = 𝟎. 𝟎𝟏 𝛀 So, 

𝟎. 𝟎𝟏 +  𝑹𝟏 = 𝟎. 𝟏 So, 𝑹𝟏 = 𝟎. 𝟎𝟗 𝛀 

𝑹𝟏 +  𝑹𝟐 = 𝟎. 𝟏 𝛀 

𝑹̅ =  
𝟏𝟎𝟎

𝟏𝟎𝟎𝟎 + 𝟏
≃ 𝟎. 𝟏 𝛀 

A 

B 

𝟏 ×  𝟏𝟎−𝟑 (𝑹𝟑 + 𝟏𝟎𝟎) = 𝟏 

𝟏 ×  𝟏𝟎−𝟑 (𝑹𝟑 +  𝑹𝟒 + 𝟏𝟎𝟎) = 𝟏𝟎 

𝑹𝟑 = 𝟗𝟎𝟎 𝛀 𝑹𝟒 = 𝟗𝟎𝟎𝟎 𝛀 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01) 

(01)  + (01) 
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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 

𝑽𝑹𝑺 =  
𝟏𝟎

(𝟏𝟎 + 𝟑𝟎)
 × 𝟏𝟎 = 𝟐. 𝟓 𝑽 

(01) 

0 – 10 V  

RtpisAs; = 
𝟏𝟎 𝒌𝛀

𝟐
= 𝟓 𝒌𝛀 

Rkhdp = 𝟏𝟎 𝒌𝛀 
khdpapd; thrpg;G = 

𝟏𝟎

(𝟑𝟎+𝟓)
 × 𝟓 = 𝟏. 𝟒𝟐𝟗 𝑽 

(01) 

(01) 

(01) 

Rw;wpypUe;J khdp kpd;Ndhl;lj;ij Efu;jy;  (02) 
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05. (a) (i)   𝐹 =  (
0+ℎ𝜌𝑔

2
)  𝐴                                  …………………………………………....…(01)        

                   =  (
20 ×1000 ×10

2
) ×  (20 × 50)     rupahd gpujpaPl;Lf;F  ………………...…(01) 

       =  1 × 108 𝑁               rupahd tpilf;F   ………………….…..(01) 

    (ii) mizf;fl;bd; mbg;gFjpapy; Vw;gLk; mjpAau; ePu;epiyapay; mKf;fj;ijj; 

jhq;Fjy;                    …………………………...…………………(01) 

(b) (i)  1)   ePu;j;Njf;fj;jpd; ePu;Nkw;gug;gpw;Fk; Nozzle ,dJ jpwe;j Kidf;Fk;  

        NgZ}ypapd; jj;Jtg;gb, 

𝑃0 + ℎ𝜌𝑔 =  𝑃0 +  
1

2
𝜌𝑣2………………...……………..(01) 

                                                                      𝑣 =  √2𝑔ℎ 

                                                                         =  √2 × 10 ×  (20 + 60) 

                                                                         = 40 𝑚 𝑠−1    ……………………...………...(01) 

2)                      𝐴1𝑉1 =  𝐴2𝑉2                             ………………………………...(01) 

                  𝜋 (
1

2
)

2

× 40 =  𝜋 (
2

2
)

2

× 𝑉|                …………………………………(01) 

                                   𝑉| = 10 𝑚 𝑠−1                     ………………………………...(01) 

3) X, Nozzle ,d; jpwe;j Kidf;F NgZ}ypapd; jj;Jtg;gb, 

   𝑃𝑋 +  
1

2
𝜌(10)2 +  𝜌𝑔(30) =  𝑃0 + 

1

2
 𝜌 (40)2 ………………………………(01) 

                        𝑃𝑋 = 1 × 105 + 
1

2
 ×  103  ×  (402 −  102) −  103 × 10 × 30 

   𝑃𝑋 = 5.5 × 105 𝑃𝑎            …………………………………………………..(02) 

(ii) 1)   40 𝑚 𝑠−1                    …………………………………………………………..(02) 

            (*Nozzle ,Çlhd Ntfk; FWf;Fntl;Lg;gug;gpy; jq;fhJ. 

                    h ,NyNa jq;Fk;.) 

    2)   Penstock FohapDs; X vd;Dk; Gs;spapy; ePupd; Gjpa Ntfk; = 𝑉3   

𝜋 × (
0.5

2
)

2

× 40 =  𝜋 × (
2

2
)

2

× 𝑉3    …………………….(01) 

                                                                   𝑉3 = 2.5 𝑚 𝑠−1       …………………………..(01) 
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Penstock FohapDs; X Gs;spapy;     Penstock FohapDs; X Gs;spapy; 

Vw;gl;l mKf;f mjpfupg;G       =  Vw;gl;l ,af;ftpay; mKf;f  FiwT 

                          =
1

2
 𝜌 (10)2 −  

1

2
 𝜌 (2.5)2  …………....(01) 

                                   =  
1

2
 × 1000 × (100 − 6.25) 

                                   = 1000 × 
93.75

2
 

                                   = 4.6875 × 104 𝑃𝑎  …………………..(01) 

3)   ∆ℎ𝜌𝑔 = 4.6875 × 104 𝑃𝑎   …………………………………….……………..(01) 

      ∆ℎ =  
4.6875 × 104

1000 ×10
= 4.6875 𝑚     ………………………………………………(01) 

               (gpujpaPl;Lf;F 01) 

4) -  FWf;Fntl;Lg;gug;G mjpfupf;Fk; NghJ mjpfsT ePu; Surge tank ,Ds;   

   cs;Eioayhk;. 

- Penstock Fohapy; mKf;fkhw;wk; Vw;gl mjpf Neuk; vLf;Fk;. 

- Penstock Fohapy; jhf;Fk; tpir Fiwthff; fhzg;gLk;. …..Any 02  (02) 

 

(c) (i)  myF Neuj;jpy;  

    ntspNaWk; ePupd;   =  
1

2
 (𝐴𝑉𝜌) 𝑉2 ………………………………………….…(01) 

    ,af;frf;jp          

             =  
1

2
 (𝜋 × (

𝑑

2
)

2

𝜌) 𝑉3  

                      =  
3 × 12 ×1000 × 403

8
   ………………………………...…….(01) 

                      = 2.4 ×  107 𝑊     ……………………………………...(01) 

    (ii) 2.4 ×  107  ×  
80

100
 ×  

90

100
        ……………………………………………………...(01) 

                = 1.728 × 107 𝑊               ………………………………………………………(01) 

(d) tYEfu;r;rp khWgLk; NghJ Surge tank ,Ds; cs;s ePu;kl;lkhdJ rLjpahf Vwp 

,wq;fhikapd; %yk; Foha; jpBu; mKf;fkhw;wq;fSf;F cl;gLtJ  

,optsthf;fg;gLk;          ……………………………………………..…….....(01) 
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06. (a)  (i)  KwpTr;Rl;b = tspapy; xspapd; Ntfk;                  ...…………..…(01)    

                         Fwpj;j Clfj;jpy; tspapy; xspapd; Ntfk; 

                           1.33 =  
3 × 108

𝑣
                 …………………………………………………..(01) 

                                 𝑣 = 2.25 ×  108 𝑚 𝑠−1          …..……………………………………,..(01) 

(ii) mz;ikj;Àuj;ijg; ghu;f;Fk; NghJ, 

       

 

 

      
1

𝑣
−  

1

𝑢
  =  

1

𝑓
 

Tpy;iyr; Nru;khdj;jpw;F gioa njf;fhl;bd; Fwptof;Fg;gb, 

                      
1

− 2.5
−  

1

+ 25
 =  

1

𝑓
…………………………………...(01) 

        𝑓 =  −
25

11
 𝑐𝑚 …………………………..(01) 

        𝑃 =  
1

𝑓
      …………………..……...(01) 

         =
1

25

11
 × 10−2 

  …………………………..(01) 

          =  +44𝐷   ……………...…………...(01) 

Nra;ikj;Àuj;ijg; ghu;f;Fk; NghJ, 

 

 

 

  
1

𝑣
−  

1

𝑢
=  

1

𝑓
 

                                                                     
1

−2.5
−  

1

∞
=  

1

𝑓
      ………………………………..(01) 

                                                                                 𝑓 =  −2.5 𝑐𝑚   …………………………(01) 

 

25cm 2.5cm 
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                                                                              𝑃 =  
1

𝑓
=  

1

2.5 × 10−2      …………………....(01) 

                                                                                 =  +40 𝐷                ………………….…(01) 

(iii)mz;ikj; Àuj;ijg; ghu;f;Fk; NghJ 𝑃 =  (44 − 30 ) 𝐷 

                                 =  +14 𝐷   ……………………...….(01) 

   Nra;ikj; Àuj;ijg; ghu;f;Fk; NghJ 𝑃 =  (40 − 30) 𝐷 

                                 =  +10 𝐷   ………………...……….(01) 

(iv)gprpu;j;jirfspd; RUf;fk; %yk; gprpUlyhdJ fz;tpy;iyia Nehf;fp  

mirtjhy; fz;tpy;iyapd; tistpdhiu Fiwf;fg;gl;L fpl;lTs;s 

   nghUspypUe;J tUk; xspf;fjpu;fs; tpopj;jpiuapy; Ftpf;fg;gLfpwJ…………(02) 

(b) (i)  𝑃 = 𝐴 − (0.9𝑘 + 2.5 𝐿) 

      = 99.7 −  (0.9 × 30 + 2.5 × 25) 

      =  +10.2 𝐷              ………………………………………………………………..(01) 

(ii) mz;ikj; Àuj;ijg; ghu;f;Fk; 

    NghJ nraw;if tpy;iyapd;     = 10.2 + 1 

    tY                        =  +11.2 𝐷    …………………………...(01)               

               mz;ikj; Àuj;ijg; ghu;f;Fk; 

        NghJ fz;zpd; tpy;iyr;       = 30 + 11.2 

        Nru;khdj;jpd; nkhj;j tY       = +41.2 𝐷     …………………...……..(01) 

        vdNt Njitg;gLk; tpy;iyapd; tY = 44 𝐷 − 41.2 𝐷 

                                      =  +2.8 𝐷   …………………………(01) 

        vdNt FtpTtpy;iy  ……………………………………………………………(01) 

                             𝑃 =  
1

𝑓
 

                            2.8 =  
1

𝑓 × 10−2     …………………………...…….(01) 

                             𝑓 =  
100

2.8
= 35.714 𝑐𝑚    ……………………...…(01) 

(c) (i)  Fiwa Ntz;Lk;         …………………………………………….………..(01) 

    fhuzk; - KwpTr;Rl;b Fiwa xspf;fjpupd; tpyfy; FiwAk;.vdNt vy;yh 

            xspf;fjpu;fSk; xU Gs;spapy; FtpAk;. …………………………….(01) 
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    (ii)1)   - ePu; rhu;ghf fz;tpy;iy, tpopntz;gly Nru;khdj;jpd; KwpTr;Rl;b FiwT..(01) 

- vdNt xspf;fjpu;fs; Fiwe;j tpyfYf;F cs;shFk;.……………..……(01) 

- vdNt ,f;fjpu;fis tpopj;jpiuapy; Ftpf;f fz;tpy;iy mjpf tYtpy; 

njhopw;gl KbahJ.                 

……………………………………………………………………………...…(01) 

        2)    

 

 

  ….....…(02) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

O 
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07. (a)  1)   𝑇 cos 780 × 8 = 40 × 30      …………………………………..…………………(01) 

                     𝑇 × 0.2 × 8 = 40 × 30 

                                         𝑇 = 750 𝑁         ……………………………………………………...(01) 

          2)   (i)  ,Oit jifg;G =  
𝑇

𝐴
    ……………………………………………………(01) 

                                                   =  
750

1.5×10−4 

                        = 5 × 106 𝑁𝑚−2    …………………...………….……..(01) 

               (ii) aq;fpd; kl;L= ,Oit jifg;G      ……………………………………..(01) 

                     ,Oit tpfhuk; 

           ,Oit tpfhuk; =  
5×106

1×109          ……………………………………....(01) 

                       = 5 × 10−3       ………………………………………(01) 

            ePl;rp = 5 × 10−3 × 6 × 10−2     …………………………………………..(01) 

                = 3 × 10−4 𝑚 

             = 0.3 𝑚𝑚            ………………………………………...……..(01) 

               (iii)rpiuapy; Nrkpf;fg;gl;l rf;jp=  
1

2
× 𝑇𝑒   …………………...………………(01) 

                                                                     =  
1

2
× 750 × 3 × 10−4 

                               = 0.1125 𝐽       …………...……………...(01) 

    3) FiwAk;            ………………………………………………...………....(01) 

   (b) i) 𝑀𝑔 = 𝑇0 

            ∴ 𝑇0 = 40 𝑁            …………………………………………………….…………….(01) 

            O mr;R gw;wp 

    𝑇 cos 780 × 8 = 40 cos 53 × 600 …………………………………..……………(01) 

        𝑇 × 0.2 × 8 = 40 × 0.6 × 60 

   𝑇 = 900 𝑁 …………………………………………………………..(01) 
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  (ii)                   𝑦 =
𝐹𝐿

𝑦𝐴
        …………………………………………………………………..(01) 

                                 
𝑒

𝑙
=

𝐹

𝑦𝐴
 

                                    =
900

1×109×1.5×10−4         ………………………………………………..(01) 

                                    = 6 × 10−3                …………………………………………….…..(01) 

tpfpjrk vy;iyapy; 

               𝑇 = 10 × 106 × 1.5 × 10−4 

                 = 1500 𝑁        …………………………………………….…(01) 

Kiw 1 

               𝑀 =  
4

900
× 1.5 × 10−4   ………………………...…………………..(01) 

                 = 6.67 𝑘𝑔          …………………………………………….(01) 

Kiw 2 

O mr;R gw;wp 

1500 cos 780 × 8 = 𝑇0 cos 530 × 60   ………………………………………(01) 

         1500 × 0.2 × 8 = 𝑇0 × 0.6 × 60 

         𝑇0 = 66.7 𝑁 

𝑀 = 6.67 𝑘𝑔 ……………………….…………………………………………..(01) 

   (c) (i.) A – tpfpjrk vy;iy    …………………………………………………………(01) 

               D – cilTg;Gs;sp/jifg;G     …………………………………………………(01) 

         (ii) 𝑇 = 400 × 103 × 40 × 10−4 

                  = 1600 𝑁       …………………………………………………………………….(01) 

                        𝑇 = 𝑘𝑇0 

                  1600 = 20𝑇0 

                       𝑇0 = 80 𝑁 

               gupe;Jiuf;fg;gl;l jpzpT 𝑀 = 8 𝑘𝑔    ………………………………………..(01) 
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     (iii)𝑇 = 400 × 103 × 50 × 10−4 

                  = 2000 𝑁       …………………………………………………………………….(01) 

                 2000 = 20𝑇0 

               𝑇0 = 100 𝑁  

               ∴ 𝑀 = 10 𝑘𝑔      ……………………………………………………………………(01) 

         (iv)cilTj;jifg;G epiyapy;, 

𝑇 = 500 × 103 × 50 × 10−4 

                                                         = 2500 𝑁       …………………………………………..(01) 

                                               2500 = 20𝑇0 

                                                    𝑇0 = 125 𝑁         …………………………………………..(01) 

                                      𝑀𝑚𝑎𝑥𝑖𝑚𝑢𝑚 = 12.5 𝑘𝑔 

                                             20 𝑘𝑔 > 12.5 𝑘𝑔       …………………………………………..(01) 

vdNt deltoid  jir Kw;wpYk; fpoptilAk; 

 

 

 

 

 

 

 

 

 

 

 

 

 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


 

 
PHYSICS 

MORA EXAMS | EXAMINATION COMMITTEE 

 -19- 

08. (a)  (i)  1 tUlk; / 365 ehl;fs;       …………………………………….………...…(01) 

 

(ii)  L2   ……………………………………………………………………..…(01)    

 

(iii)  L1 ,y; m jpzpTila nra;kjp itf;fg;gl;lhy; 

𝐺𝑀𝑠𝑚

(𝑟−𝑥)2
−

𝐺𝑀𝐸𝑚

𝑥2
= 𝑚(𝑟 − 𝑥)𝜔2       …………………………………..(01) 

,q;F 𝜔 →nra;kjp> Gtpapd; NfhzNtfk;. 

Gtpiaf; fUjpdhy; 

𝐺𝑀𝑠𝑀𝐸

𝑟2 = 𝑀𝐸𝑟𝜔2          …………………………………………….(01) 

(1), (2) ,ypUe;J> 

 

(
𝐺𝑀𝑠𝑚

(𝑟−𝑥)2 −
𝐺𝑀𝐸𝑚

𝑥2 )
1

(𝑟−𝑥)
=

𝐺𝑀𝑠

𝑟3      ………………………………………...…….(01) 

𝑀𝑠

(𝑟−𝑥)2 −
𝑀𝐸

𝑥2 =
𝑀𝑠(𝑟−𝑥)

𝑟3             ……………………………………...…………..(01) 

 

 

   (b) (i)  (1)    nra;kjpf;F ikaj;ij Nehf;fp 

    𝐹 = 𝑚𝑎  

𝐺𝑀𝑚

𝑟2
=

𝑚𝑣2

𝑟
 ……………………………………………...…(01) 

𝑣 = √
𝐺𝑀

𝑟
 ………………………………………...………(01) 

  

       (2) 𝑣 = √
𝐺𝑀

𝑟
   

Mdhy; 𝑔 =
𝐺𝑀

𝑅2   (01)   𝐺 =
𝑔𝑅2

𝑀
 

𝑣 = √
𝑔𝑅2

𝑟
     …………………………………………………………..(01) 

= √
𝑔𝑅2

2𝑅
 

= √
𝑔𝑅

2
 = √

10×6400×103

2
 ………………………………………………...(01) 

= 4000√2 

= 4000 × 1.41 

= 5640𝑚𝑠−1 ………………………………………………………...(01)  

1 

2 

𝑀 
𝐸 

𝑟 

𝑣 
𝑚 
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        (3) Nfhz ce;jk;  = 𝑚𝑣 × 2𝑅  ………………………………………………(01)  

 = 1000 × 5640 × 2 × 6400 × 103  

 = 7.2192 × 1013𝑘𝑔𝑚2𝑠−1   ………………………..(01 + 01) 

 

         (4) 

 

 

 

 

 

- ePs;tl;lg;ghij topNa njhFjpapd; nkhj;j rf;jp khwpyp ………..(01) 

-X ,y; mOj;j rf;jp FiwT vd;gjhy; ,af;frf;jp cau;T> fjp cau;T. 

                               ……………………………….…(01)                 

Gs;sp X ,y; nra;kjpapd; Ntfk; u,Y ,y; Ntfk; v vdpd; 

GtpapDlhd epiyf;Fj;J mr;R gw;wp Nfhz ce;jf;fhg;G 

jj;Jtj;jpw;fika  

𝑚𝑢 × 2𝑅 = 𝑚𝑣 × 4𝑅  …………………………………………………….(01) 

𝑣 =
𝑢

2
   ……………………………………………………………………(01) 

X, Y Gs;spfspy; rf;jpf;fhg;G jj;Jtj;jpw;fika 

(−)
𝐺𝑀𝑚

2𝑅
+

1

2
𝑚𝑢2 = (−)

𝐺𝑀𝑚

4𝑅
+

1

2
𝑚 (

𝑢

2
)

2

   ……………………………..(01) 

1

2
𝑚

3𝑢2

4
=

𝐺𝑀𝑚

4𝑅
 

𝑢 = √
2𝐺𝑀

3𝑅
  ………………………………………………………………(01) 

= √
2𝑔𝑅2𝑀

𝑀×3𝑅
= √

2𝑔𝑅

3
  ………………………………………...………….(01) 

= √
2×10×6400×103

3
   ……………………………………………………(01) 

= 8 × 103 × 0.8 

 = 6400𝑚𝑠−1    ……………………………………………………(02) 

         (ii) 1)24 kzpj;jpahyk;     …………………………………………………………..(01) 

         2)Gtp epiyahd nra;kjpfs; ahTk; xNu Miuapy; Gtpapd; Rw;wy; fhyj;jpw;Fr;    

           rkdhd Rw;wy; fhyj;jpy; tyk; tUfpd;wd.vdNt mtw;wpd; fjpfs; rkd; 

                    ………………………………………………………………….(01) 

                                               

 

𝑢 𝑌 

𝑋 𝑣 

2𝑅 4𝑅 

𝐸 
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                                                 𝐾. 𝐸 =  
1

2
 𝑚𝑣2 

                                                 𝐾. 𝐸 =       (
𝑣2

2
)      𝑚         OR 𝐾. 𝐸 ∝ 𝑚 ……………………(01) 

         

 

 

                              

                                                                                     ………………………………………..(01) 

 

 

               3),U jlitfs;   ……………………………………………………………….(01) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

y      =       m         x 𝐾. 𝐸(𝐽) 

𝑚(𝑘𝑔) 
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09.(A)(a) (i)   Kiw I 

     Flasher drum ,dJ Nkw;gug;G njhlyp Ntfk; 𝑣 = 𝑟𝜔 

                              = 40 × 0.2 

 = 8 𝑐𝑚𝑠−1................................ ….(01) 

xU flj;jp fPyj;ij flg;gjw;F vLf;Fk; Neuk; =
12

8
= 1.5 𝑠 .......................... ….(01) 

flj;jp fPyq;fis flf;Fk; NghJ xspf;Nfhyk; khw;wkilfpwJ. 

vdNt 𝑡0 = 1.5 𝑠 

my;yJ  

Kiw II 

Flasher drum MdJ xU Kor;Row;rpia Mw;w vLf;Fk; Neuk;  𝑇 =
2𝜋

𝜔
 

 =
2×3

0.2
   

 = 30 𝑠…….(01) 

  vdNt xU flj;jpf; fPyj;ij flg;gjw;F vLf;Fk; Neuk; = T 
                                                xU KOr;Row;rpapd; 
                                                    NghJ xU fhgd; 
                                                    Àupifiaf; flf;Fk; 
                                                    nkhj;j cNyhff; fPy 
                                                    vz;zpf;if 
                                   

                                                =
30

20
 

                                               = 1.5 𝑠  ……………(01) 

  flj;jpf; fPyq;fis flf;Fk; NghJ xspf;Nfhyk; khw;wkilfpwJ 

  vdNt 𝑡0 = 1.5 𝑠 

     (ii)  

 

 

 

 

 

re;ju;g;gk; Neu Mapil(𝑠) xspUk; kpd;Fkpo;fs; 

𝑎 0 − 1.5 1,7 

𝑏     1.5 − 3 2,6 

𝑐 3 − 4.5 3,5 

𝑑     4.5 − 6 4 

𝑒 6 − 7.5 1 − 7 

𝑓     7.5 − 9 1,7 

 .............................. …..(01)

 ............................. ……(01)

 .............................. …..(01)

 ............................. ……(01)

 ............................. ……(01)

 ............................. ……(01) 
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(b) (i)  𝑃 =
𝑉2

𝑅
        𝑂𝑅       𝑅 =

𝑉2

𝑃
  ....... ..... ..................................................................... …..(01) 

      𝑅 =
92

4.5
= 18 Ω   ................................................................................................. …. (01) 

   (ii) 𝑄 = 10 × 3600 𝐶 

             = 3.6 × 104 𝐶  ........................................................................................ ….(01) 

         (iii)re;ju;g;gk; 𝑎 ,y; 

 kpd;Fkpo; njhFjpapd; tpisAs; jil=
18

2
  

 = 9 Ω ............................................................…..(01) 

 kpd;Fkpo; njhFjpf;F FWf;Nfahd mOj;j NtWghL 𝑉 = 𝐼𝑅 ……………….(01) 

                                              = 1 × 9 

 = 9 𝑉  .....................…..(01) 

 

 

𝑉 = 𝐸 − 𝐼𝑟 

9 = 𝐸 − 1 × 𝑟.............(1)  ...................................................................................... …...(01) 

 

  re;ju;g;gk; 𝑏 ,y; 

  xNunahU kpd;FkpNo xspu;tjhy; 𝑅 = 18 Ω .............................................................…(01) 

   mjw;F FWf;Nfahd mOj;jNtWghL(𝑉2) = 𝐼𝑅 

                                       = 0.53 × 18 

  =
10

19
× 18  

  =
180

19
𝑉  .................................................. (01) 

  𝑉 = 𝐸 − 𝐼𝑟 

 
180

19
= 𝐸 −

10

19
𝑟.............(2) ............................................................................................. ….(01) 

(2) − (1) ⇒ 
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9

19
=

9

19
𝑟 

     𝑟 = 1 Ω ............................................................................................................................. (01) 

  𝑟 = 1 Ω ,id (1) ,y; gpujpaply; 

   9 = 𝐸 − 1 × 1 

   9 = 𝐸 − 1 

 𝐸 = 10 𝑉.......................................................................................................................…..(01) 

   (iv)   Kiw I 

re;ju;g;gk; 𝑐 ,Yk; re;ju;g;gk; 𝑎 ,y; cs;sij Nghy Fwpj;j 2 kpd;Fkpo;fNs 

xspu;fpd;wd. 

vdNt re;ju;g;gk; 𝑎 ,y; nkhj;jj; jil = re;ju;g;gk; 𝑐 ,y; nkhj;jj; jil 

vdNt  𝐼(re;ju;g;gk; a)= 𝐼(re;ju;g;gk; c) 

  𝐼 = 1𝐴 ..........................................................…..(01) 

Kiw II 

𝑅kpd;Fkpo; njhFjp =
18

2
= 9 Ω 

     𝑅Tot = 9 Ω + 1 Ω = 10 Ω 

         𝐼 =
𝑉

𝑅
=

10

10
= 1𝐴  ......................................................................... ….(01) 

   (v)  ,lk;ngau;f;fj;jf;f Vw;wk;  = 𝐼𝑡 

  3.6 × 104𝐶 = 1𝐴 × 𝑡  ....................................................................... ….(01) 

                       𝑡 = 3.6 × 104 𝑠    𝑂𝑅     

    =
3.6×104

3600
= 10 ℎ𝑜𝑢𝑟 ................................................... ….(01) 

   (vi) Fwpj;j kpd;fyj;Jld; rkhe;jukhf gy kpd;fyq;fis ,izg;gjd; %yk; 

tpisAs; mfj;jil FiwAk;. vdNt mfj;jilf;F FWf;Nf tpOk; mOj;j 

NtWghL FiwtilAk;. fyj;jpd; mOj;j NtWghL KOtJk; kpd;Fkpo; 

njhFjpf;F FWf;Nfahd mOj;j NtWghl;Lf;F rkkhf nfhz;L tUtjd; 

%yk; xspf;Nfhyj;jpd; xt;nthU re;ju;g;gj;jpYk; kpd;Fkpo;fspd; tYit 

khwhky; NgZtjhy; gpufhrkhdJ khw;wkiltij eptu;j;jp nra;ayhk;. .. ….(02)  
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 (c)  (i)  𝑉 = 𝐼𝑅  

   𝑅̅ =
𝑉

𝐼
=

24

2
= 12 Ω  ............................................................................................. ….(01) 

 kpd;Ndhl;lj;jpd; mfj;jil= 12 Ω − 11.5 Ω 

   = 0.5 Ω  ............................................................................…..(01) 

   (ii) jilfspy; tpOk; nkhj;j Nthy;w;wsT = 1 𝐴 × 12 Ω 

  = 12 𝑉 

    vdNt J}z;lg;gl;l kpd;dpaf;f tpir 𝑉 = 𝐸 − 12 

            = 24 − 12 

 = 12 𝑉 ............................................. ….(01) 

   (iii) 𝑃 = 𝑉𝐼 

              = 12 × 1 

     = 12 𝑊  .......................................................................................................... ….(01) 

   (iv)    𝑃 = 𝜏𝜔 

  12 = 𝜏 × 0.2 𝑟𝑎𝑑 𝑠−1 

        𝜏 = 60 𝑁𝑚  .................................................................................................... .….(01) 

(B)a)  i)  

 

 

 

 

 ii)  

 

 

 

 

𝑁𝑂𝑅 gliy.................................................................................................................................…..(02) 

 

𝑉𝐴 𝑉𝐵 𝑉𝐹 

0 0 5 

0 5 0 

5 0 0 

5 5 0 

𝐴 𝐵 𝐹 

0 0 1 

0 1 0 

1 0 0 

1 1 0 

KOikahf rupahapd;……….(02) 

 

. .......................................................... …..(02) 
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   b)    

𝐴 𝐵 𝐶 𝐹 

0 0 0 0 

0 0 1 0 

0 1 0 1 

0 1 1 0 

1 0 0 1 

1 0 1 0 

1 1 0 1 

1 1 1 0 

 

𝐹 = 𝐴̅𝐵𝐶̅ + 𝐴𝐵̅𝐶̅ + 𝐴𝐵𝐶̅ my;yJ 𝐶̅(𝐴 + 𝐵)  ................................................................. .(02) 

 ii) Kiw I  

𝐹 = 𝐴̅𝐵𝐶̅ + 𝐴𝐵̅𝐶̅ + 𝐴𝐵𝐶̅ 

 = 𝐵𝐶̅(𝐴̅ + 𝐴) + 𝐴𝐵̅𝐶̅ 

 = 𝐵𝐶̅ + 𝐴𝐵̅𝐶̅ 

 = 𝐶̅(𝐵 + 𝐴𝐵̅) 

 = 𝐶̅(𝐴 + 𝐵) 

 = (𝐴 + 𝐵̅̅ ̅̅ ̅̅ ̅̅ ) + 𝐶̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  ...............................................................................................................…..(01) 

 

Kiw II 

𝐹 = 𝐶̅(𝐴 + 𝐵) 

 = (𝐴 + 𝐵̅̅ ̅̅ ̅̅ ̅̅ ) + 𝐶̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  ...............................................................................................................…..(01) 

 

 

 

 

 .........................….(02) 

c)  i)  
15

60
× 20 = 5 𝑉  ........................................................................................................ ….(01) 

 .................................................................................................................. rupahd gpujpaPl;Lf;F (01) 

 ii) xsp gLk; NghJ 

𝑉𝐵 = 0 ......................................................................................................................................... …. (02) 

xsp glhj NghJ 

𝑉𝐵 = 15 𝑉 ....................................................................................................................................…..(02) 

 

KOikahf rupahapd; kl;Lk;..(03) 

G+ypad; Nfhitia RUf;Ftjw;F 

G+ypad; Nfhitia RUf;Ftjw;F 

𝐴 

𝐵 

𝐶 

𝐴 + 𝐵̅̅ ̅̅ ̅̅ ̅̅  

𝐹 = 𝐶̅(𝐴 + 𝐵) 
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iii) nraw;ghl;L tpupayhf;fpapy;  

xsp gLk; NghJ 

𝑉𝑖𝑛 = 𝑉+ − 𝑉−   ..................................................................................................................... ……(01) 

 = 5 𝑉 − 0 

 = 5𝑉  ...................................................................................................................................…..(01) 

𝑉𝑜𝑢𝑡 = 𝐴0𝑉𝑖𝑛 

,q;F nraw;ghl;L tpupayhf;fp Neu; epuk;gyilAk; 

𝑉𝑌 = +15 𝑉 ..................................................................................................... …..(01) 

xsp glhj NghJ 

𝑉𝑖𝑛 = 𝑉+ − 𝑉− 

= 5 𝑉 − 15 𝑉 

= −10 𝑉 .......................................................................................................................................…..(01) 

,q;F nraw;ghl;L tpupayhf;fp kiw epuk;gyilAk; 

𝑉𝑌 = −15 𝑉 ..................................................................................................... …..(01) 

iv)  Nrfupg;ghd; kpd;Ndhl;lk; 𝑚𝐴 tupirapyhdJ / kpfr; rpwpaJ  .........................…..(01) 

 v) gfy; NtisahFk; NghJ ,Uk;G mfzpapd; fhe;jj; jd;ik ,of;fg;gLtjhy; 

ftug;gl;l MNkruhdJ gioa epiyia milAk; NghJ Moving contact MdJ 

Kbtplk; 4 ,idf; nfhz;l Fixed contact cld; njhLifailtjhy; tPjp 

tpsf;Ff;fhd Rw;W Jz;bf;fg;gLfpwJ. ...................................................................... ……(02) 

   vi)  - tPjp tpsf;Ff;fhd Rw;W Jz;bf;fg;gLk; NghJ Relay ,Ds; fhe;jg;Gyj;jpy; 

Vw;gLk; khw;wk; kpd;dpaf;f tpiria cUthf;Fk;.  ...........................................…..(01) 

- vdNt Rw;iw FWQ; Rw;whf;Ftjw;F 

my;yJ 

- jpuhd;rpw;wiu gOjiltjpy; ,Ue;J jLg;gjw;F  .................................................…..(01) 
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10. (A) (a) 

            (i)  −  Rthrpg;gjhy; Rthrf; Foha;fspd; rspak; ePufw;wg;gl;L fha;tjhy; Rthr 

ghijapd; tbfl;Lk; ,ay;G Fiwf;fg;gLfpwJ. 

− EiuaPuy; gpur;rpidfSf;F toptFj;jy;  

− fz; Nghd;w mq;fq;fSf;F ghjpg;G Vw;gly;  

− itu]; Nghd;w rspak; %yk; guTk; Ez;zq;fpfSf;F cjtpahf mikjy; 

    ........................................................................................................................ VjhtJ xd;W (01) 

(ii)  −  M];Jkh Vw;gly;  

−  tpau;it Mtpahjiyj; jLj;jy; 

−  tpau;it %yk; mfw;wg;gLk; fopTfspd; foptfw;wy; nraw;ghl;il ghjpj;jy; 

−  gpd;diltpy; rpWePuf nraypog;G Vw;gly; 

    ........................................................................................................................ VjhtJ xd;W (01) 

(iii) 50 ×
30

100
= 15 𝑔 𝑚−3  ....................................................................................... …..(02) 

   ............................................................................................................ rupahd gpujpaPl;Lf;F (01) 

   (b) (i)  40°𝐶 ,y; 𝑅𝐻 = 50% ,y; cs;s ePuhtpapd; jdp <ug;gjd; = 50 ×
50

100
  ....…..(01) 

= 25 𝑔 𝑚−3 . ……(02) 

Mtpahf Ntz;ba ePupd; jpzpT = (25 − 15) × 40 . .................................... …….(01) 

= 400 𝑔 ................................................................…..(02) 

(ii)  400 × 10−3 × 2 × 106   .................................................................................... …..(01) 

= 8 × 105 𝐽  ...........................................................................................................................…..(02) 

 

   (iii)  tspapypUe;J  ntg;gj;ijg; 

 ngWk; tPjk; 

  =
8×105

16×60
 ...................................................... ….(01) 

  = 833.33 𝑊  ............................................ …..(02) 

MtpahjYf;F Njitg;gLk; ntg;gk;  

ngWk; tPjk;  ......................................... ……(01) 
= 
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   (iv)   1 𝑠 ,y; tprpw Ntz;ba ePupd; jpzpT =
625 𝑔

60
  ...................................................…..(01) 

,Wf;fkpd; gspq;fpd; mjpu;T kPbwd; =
625 𝑔

60

350×10−6
  ................................................. ….(01) 

= 29761.9 𝐻𝑧..............................................…..(02) 

   (c)  (i) (𝑉 = 𝑘𝑎2) 

KbT Ntfk; rpwpa MiuAila Jspf;F Fiwthf ,Ug;gjhy; tspapy; $ba 

Neuk; ,Uf;Fk;.  ...................................................................................................................…..(01) 

/ rpwpa MiuAila Jsp  ......................................................................................... …….(02) 

(ii)   −   tspg;gjdhf;fp miwapYs;s ePuhtpia njhlu;r;rpahf mfw;Wk; ,jdhy; 

 .......................................................................................................................................... ….(01)  

 −  nfhNuhzh njhw;Ws;s egu; xUtu; Jk;Kk; NghJ ckpo;ePu; Jspfspy;   

cs;s ePu; MtpahFk;. ............................................................................................... ….(01) 

− ,jdhy; ckpo;ePu;j;Jspfspd; fdtsT Fiwtila/ Miu Fiwtila 

 .......................................................................................................................................... …..(01)  

KbT Ntfk; FiwAk;  ............................................................................................…..(01) 

tspapy; nfhNuhzh itu]; $ba Neuk; epiyj;J epw;gjhy; 

Vidatu;fSf;Fk; njhw;Wk; mghak; cz;L.  .............................................…..(01) 

 

 

(B) (a)  (i)  𝐾. 𝐸𝑚𝑎𝑥 = 𝑒𝑉𝑆    ……………………………………………………………….(01) 

                    = 1.6 ×  10−19  × 0.5                ……………………………………………...(01) 

                    = 8 ×  10−20 𝐽                           …………………………………………...…(01) 

            (ii                 𝐾. 𝐸𝑚𝑎𝑥 =  
ℎ𝑐

𝜆
−  𝜙          …………………………………………..…(01) 

                                           
ℎ𝑐

𝜆
= 8 × 10−20 + 2.8 × 10−19      ………………………….(01) 

                         
6 × 10−34 ×108

𝜆
= 3.6 ×  10−19 

                                           𝜆 = 5 ×  10−7 𝑚 

                                              = 500 𝑛𝑚           …………………………………………….(01) 

            (iii)                            𝜆𝑚𝑇𝑠 = 𝐶 

                      500 ×  10−19  ×  𝑇𝑠 = 3 ×  10−3        …………………………………...…(01) 

                                                   𝑇𝑠 = 6000 𝐾           …………………………………...….(01) 
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(iv)1 nrf;fDf;F tpLtpf;fg;gLk; 

        ,yj;jpud;fspd; vz;zpf;if =
640 × 10−6

1.6 × 10−19
      ………………………..…(01) 

                              = 400 ×  1013 

                              = 4 × 1015 ,yj;jpud;fs;   ……...……….(02) 

     (v) 
4 × 1015

80
 × 100 = 5 ×  1015 Nghl;Nlhd;fs;   …………………..…….(01) + (01) 

     (vi)𝐼𝑚𝑎𝑥 =  
5 × 1015 ×3.6 ×10−19

1 × 10−4
             ………………………………………………(01) 

                         = 18 𝑊 𝑚−2                          …………………………………………...…(01) 

            (vii)  1)1600 × 4𝜋𝐷2                ……………………………………………………(01) 

                        = 1600 × 3 ×  1023    …………………………………………………….(01) 

                        =  4.8 ×  1026 𝑊          …………………………………………………….(01) 

                     2)        𝐴𝜎𝑇𝑠4 = 4.8 × 1026            …………………………………………(01) 

                     𝐴 × 8 × 107 = 4.8 ×  1026            …………………………………………(01) 

                                         𝐴 = 6 ×  108 𝑚2            ………………………………………..(01) 

(b) (i)  100 nm photon xd;wpd; rf;jp =  
1240

100
= 12.4 𝑒𝑉    ………………………..(01) 

                     150 nm photon xd;wpd; rf;jp =  
1240

150
= 8.267 𝑒𝑉   ………………………..(01) 

        (ii) 1)myF gug;gpÇL myF Neuj;jpy; nry;Yk; 100 nm photon fspd;  

vz;zpf;if 𝑛100, 150 nm photon fspd; vz;zpf;if 𝑛150 vdpd;, 

                                       𝑛100 × 12.4 =  𝑛150  × 8.267        …………………………………….(01)      

𝑛100

𝑛150 
=  

8.267

12.4
= 0.666/ ≃ 0.67………………………………………………….(02) 

2) 

 

 

 

 

 

 

         X tisap tiutjw;F ………………………………………………..(02) 

         Y tisap tiutjw;F ……………………………………………..…(02) 

𝑉 

𝐼(𝜇𝐴) 

𝑋  

𝑌  

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk

	1945181441fa8eb693c043c30fbd51505ab5b0a2174c90644bf7848d000c3358.pdf
	cd01308c229f957cdd9fecd4d40d45128730ef20eca079456687a2e8364067d9.pdf
	Binder1
	TM BIO scheme final


	cd01308c229f957cdd9fecd4d40d45128730ef20eca079456687a2e8364067d9.pdf
	physics essay ta

	c7a69fcca122d42168d3beaeda211662fa7f305456ffbee224408328ac56e871.pdf
	30ad62ccf7968a4fc09a98e854e88caa4c04a0e7886e4fb33dec87dd333518b8.pdf
	PhyScheme
	mcq
	PhyScheme
	Essay scheme TM


	30ad62ccf7968a4fc09a98e854e88caa4c04a0e7886e4fb33dec87dd333518b8.pdf
	PhyScheme
	Essay scheme TM


	9953e9a0f34e2bd9b44e75578f728f3bf8ba0a305d165872936855584bfc661c.pdf
	Mora - Phy - 2023 - Scheme - T
	3
	Mora 2024 Physics Scheme
	Mora 2024 Physics Scheme
	Mora 2024 Physics Scheme
	Part 1
	Structure 

	MORA Essay  2024 Answer

	8



	433b0a43ab6a7cf2a4f3fc520ff5718c87bec74fc93a24c9badc16c97b4a28ca.pdf

