
   

 

 

 

 

 

ftdpf;f : 

 ,t;tpdhj;jhs; 12 gf;fq;fspy; 50 tpdhf;fisf; nfhz;lJ. 

 vy;yh tpdhf;fSf;Fk; tpil mspf;Ff. 

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

 fzpg;ghidg; gad;gLj;jf;$lhJ. 

 tpilj;jhspd; gpw;gf;fj;jpy; jug;gl;Ls;s mwpTWj;jy;fisAk; ftdkhf thrpf;f. 

 1 njhlf;fk; 50 tiuAs;s tpdhf;fs; xt;nthd;Wf;Fk; (1)>(2)>(3)>(4)>(5) vd ,yf;fkplg;gl;l 
tpilfspy; rupahd my;yJ kpfg;nghUj;jkhd tpiliaj; njupe;njLj;J> mjidf; Fwpj;J 

epw;Fk; ,yf;fj;jpy; jug;gl;Ls;s mwpTWj;jy;fSf;F mika tpilj;jhspy; Gs;sb (×) ,Lf. 

(<u;g;gpdhyhd Mu;KLfy;> 𝑔 = 10 𝑁 𝑘𝑔−1) 
 

1. fjpu;j;njhopw;ghl;by; cwpQ;Rk; fjpu;g;gpd; Cl;il mstpl gad;gLj;jg;gLk; myF Gy ,d; 
gupkhzq;fs;. 

(1) T−1            (2) M−1T−1           (3) L2T−2               (4) T2L−2        (5) ML2T−2 
 

2. gpd;tUk; mstPLfis fUJf. 
(a) xU Ez;khdpj;jpUFf;fzpr;rpia nfhz;L 1mm jbg;Gs;s Xu; cNyhf jfl;bd; jbg;ig 

msj;jy;. 
(b) kPw;wu;f;Nfhiy nfhz;L 90cm ePsj;ij msj;jy;. 

(c) Nfhskhdpia nfhz;L Xu; cNyhf Nfhypd; 0.5mm tpupit msj;jy;. 
gpd;tUtdtw;wpy; vJ VWtupirapy; xt;Nthu; mstPl;LlDk; njhlu;Ggl;l gpd;d tOf;fis 
tifFwpf;fpd;wJ? 

(1) A,B,C           (2) C,A,B          (3) B,A,C   (4) A,C,B          (5) B,C,A 

3. gpd;tUtdtw;wpy; vJ gjhu;jj;jpd; msit rhu;e;jpUf;fpwJ? 
(1) ntg;gf;flj;jhW    (2) mlu;j;jp     (3) gpRf;Fik     (4) ntg;gf;nfhs;ssT    (5)ghug;gpOit 
 

4. 100Hz mjpu;ntz; cila <u;f;fg;gl;l ,io xd;wpy; FUf;fiyapd; fjp 200ms−1MFk;. ,t;tpioapy; 
50Hz mjpu;ntz; cila FWf;fiyapd; fjp? 
(1) 100 ms−1                     (2) 200 ms−1                    (3) 250 ms−1               (4) 500 ms−1                (5) 1000 ms−1 

 
5. gpd;tUk; vf;fzpaj;jpd; ngWkhdk; vg;NghJk; xd;wpYk; rpwpjhFk; ? 

(1) ,U Nkw;gug;GfSf;F ,ilapyhd cuha;Tf;Fzfk; MFk; . 
(2) kpd;Eioankhd;wpd; kpd;Dioa khwpyp . 
(3) nghwpnahd;wpd; jpwd; . 
(4) thAnthd;wpd; jiyik jd;ntg;gnfhs;ssTfspd; tpfpjk; . 
(5) kf; vz;  

 
6. <u;g;G > kpd;fhe;j > typikahd >tYtw;w vd ehd;F mbg;gil tpirfs; cs;sd . mt; 

tpirfspd; typik KiwNa >gpd;tUk; vt; xOq;fpy; mikAk; ? 
(1) <u;g;G tpir> kpd;fhe;j tpir>typikahd tpir>tYtw;w tpir  
(2) typikahd tpir> kpd;fhe;j tpir>tYtw;w tpir><u;g;G tpir 
(3) kpd;fhe;j tpir>typikahd tpir>tYtw;w tpir><u;g;G tpir 
(4) typikahd tpir>tYtw;w tpir>kpd;fhe;j tpir><u;g;G tpir 
(5) typikahd tpir>tYtw;w tpir><u;g;Gtpir>kpd;fhe;j tpir 

midj;Jg; gy;fiyf;fof khztu; mgptpUj;jpr; rq;fk; tTdpah khtl;lk; midj;Jg; gy;fiyf;fof khztu; mgptpUj;jpr; rq;fk; tTdpah khtl;lk;  midj;Jg; gy;fiyf;fof khztu; mgptpU 
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Devel midj;Jg; gy;fiyf;fof khztu; mgptpUj;jpr; rq;fk; tTdpah khtl;lk; midj;Jg; gy;fiyf;fof khztu; mgptpUj;jpr; rq;fk; tTdpah khtl;lk; midj;Jg; gy;fiyf; fof khztu; m 
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7. kiwf;fg;gl;l ,lj;jpy; ,Ue;J cUthf;Fk; xypia xUtupdhy;  nrtpkLf;f $bajhf ,Ug;gJ> 

xypahdJ 
(1) ed;whf njwpg;giltjhy; MFk;.                (2) ed;whf Kwptiltjhy; MFk;. 
(3) ed;whf Nkw;nghUe;jy; miltjhy; MFk;.        (3) ed;whf Nfhzy; miltjhy; MFk;. 
(5) ed;whf jiyaPL   miltjhy; MFk;. 

 
8. ,Urkgf;f Kf;Nfhzp mupak; A apy; cU (1) y; fhl;lg;gl;Ls;sthW gLk; xypf;fjpu; OP 

mupaj;jpy; Kwptile;J ,opT tpyfw; Nfhzj;ij Vw;gLj;Jfpd;wJ . mupak; A cld; cU(2) y; 

fhl;lgl;Ls;sthW A w;F ru;trkdhd B,C vDk; ,U mupaq;fs; njhLifapy; itj;jhy; jw;NghJ 
fjpupd; nkhj;j tpyfy;> 

(1) A apy; cs;s ,opTtpyfw;Nfhzj;jpYk; ngupjhFk;. 

(2) A apy; cs;s ,opTtpyfw;Nfhzj;jpYk; rpwpjhFk;. 

(3) A apy; cs;s ,opTtpyfw;Nfhzj;jpw;F rkdhFk;. 

(4) A apy; cs;s ,opTtpyfw;Nfhzj;jpYk; ngupjhf ,Ue;J gpd;du; rpwpjhFk;. 
(5) rupahf $wKbahJ. 

 

9. GtpapypUe;J 5m cauj;jpy; ,Ue;J RahjPdkhf tpOk; ge;njhd;W fpilj;jsj;jpy; gl;L 1.8m  
cauj;jpw;F NkYijf;fpd;wJ. Nkhjypdhy; mjd; Ntfk; FiwtilAk; rjtPjk; > 

(1) 20%                          (2) 25%                            (3) 40%                             (4) 60%                           (5) 120% 
 

10. tspapy; xsp miy njhlu;ghd gpd;tUk; njhlu;Gfis fUJf> 

(A) ,tw;wpw;F mKf;fk; tpyfy; vd;gd fhzg;gLk; 
(B) miyapd; Ntfk; tspapd; jdpntg;gepiyf;F Neu;tpfpj rkdhFk;. 
(C) ,it Kidthf;fg;glf; $bait. 

    Nkw;Fwpg;gpl;l $w;WfSs; rupahdJ> 

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

11. jpzpT m ck; Miu R ck; cila tisak; xd;wpd; mr;RtopNa ikaj;jpy; ,Ue;J  √8 R  

J}uj;jpy; cs;s Gs;spj;jpzpT M kPJ njhopw;gLk; <u;g;G tpir> 

    (1) 
2√2 𝐺𝑀𝑚

27𝑅2
            (2) 

𝐺𝑀𝑚

8𝑅2
            (3) 

𝐺𝑀𝑚

9𝑅2
          (4) 

√2𝐺𝑀𝑚

81𝑅2
          (5) 0  

12. Nyru; cw;gj;jpahf;fj;jpd; NghJ > xspapd; tpupayhf;fj;jpw;F cjTk; nrad;Kiw? 
(1) mUl;ba epiyapYs;s mZf;fspd; jd;dpr;irahd fhyy;. 
(2) Nghl;Nlhd;fshy; Neu;khW neupryhf;fg;gl;l mZf;fspd; J}z;ba fhyy;. 
(3) Nghl;Nlhd;fshy; ,yj;jpud;fs; > ,ilepiy epiyapypUe;J mUl;lg;gl;l epiyf;F tUifapy;. 
(4) mZf;fs; ,ilepiy epiyapypUe;J jiuepiyf;F tUk; NghJ > jd;dpr;irahd fhyypdhy;. 
(5) kpd;dpwf;f NkhJifahyhd Nghl;Nlhd;fspd; fhyypdhy;. 

 
13. GtpeLf;fj;jpdhy; tpLtpf;fg;gLk; rf;jp upr;nlu; msTj;jpl;lj;jpy; > xt;nthU myfpdhy; 

mjpfupf;Fk; NghJ mjpYs;s ngWkhdj;jpd; 30 klq;F MFk;.upr;nlu; mstpil 7 Mf ,Uf;Fk; 

NghJ tpLtpf;fg;gLk; rf;jp 1012 J Mapd; upr;nlu; mstpil 5 Mf ,Uf;Fk; NghJ tpLtpf;fg;gLk; 

rf;jp J ,y;.  

    (1) 107– 2 × 30       (2) 
107

2×30
           (3) 

107

302
            (4) 

107

30
           (5) 

1012

302
  

14. Gtpapd; Nkw;gug;Gf;F rw;W fPo; nghUj;jg;gl;Ls;s kpjpntbia gupNrhjpg;gjw;fhf ,uhZt 
tPunuhUtupdhy; > cau; kPbwdpy; kpd;Ndhl;lk; ghAk; RUSk; mjDld; njhlu;GgLj;jg;gl;Ls;s 
rkpf;iQf; fUtpAk; jiuf;F rw;W Nky; mirf;fg;gLfpd;wJ.Fwpj;j ,lj;jpy; fUtpapdhy; 
rkpf;iQ Vw;gLj;jg;gLtJld; toq;fp Nthy;w;wsT FiwtjhfTk; mtjhdpf;fg;gl;lJ.,J 
rk;ge;jkhf gpd;tUk; $w;Wf;fSs; cz;ikahdJ. 
(1) mt;tplj;jpy; kpjpntb nghUj;jg;gl;Ls;sij cWjpahf mwpe;J nfhs;syhk;. 
(2) mt;tplj;jpy; ntbnghUs; cs;sJ vd mwpe;J nfhs;syhk;. 
(3) mt;tplj;jpy; cNyhfk; cs;sJ vd mwpe;J nfhs;syhk;. 
(4) mt;tplj;jpy; nrg;Gj;jfL cs;sJ vd mwpe;J nfhs;syhk;. 
(5) mt;tplj;jpy; ,Uk;Gj;jfL cs;sJ vd mwpe;J nfhs;syhk;. 
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15.  tyk; Nehf;fpr; nry;Yk; FWf;F tpUj;jp miynahd;wpd; 

(miyT fhyk;  𝑇 ) Neuk;  𝑇 = 0 ,y; ,lg;ngau;r;r (𝑠) - J}uk; 

(𝑑) tiuG fhl;lg;gl;Ls;sJ. 𝑡 =
𝑇

4 
  ,ypUe;J 𝑡 =

5𝑇

4 
 tiu 𝐴 , 𝐵 

cs;s Jzpf;iffspd; ,lg;ngau;r;rp – Neu tiuGfs; 
 
      
 
 
 
 
            (1)                                        (2) 
 
 
 
 
 
 
 
 
            (3)                                        (4) 
 
 
 
 
 
 
            (5) 
 
 
  

16. ntg;gepiyapid mjpfupf;Fk; NghJ>Fiwflj;jpnahd;wpd; jil rLjpahff; Fiwfpd;wJ. ,jw;fhd 
gpujhd fhuzkhf miktJ?  
(1) Fiwflj;jpapd; mZf;fspd; mjpu;T kPbwd; mjpfupj;jy; 
(2) Fiwflj;jpapd; mZf;fspd; mjpu;T tPr;rk; mjpfupj;jy; 
(3) RahjPd Vw;wf;fhtpfspd; nrwpT mjpfupj;jy; 
(4) Vw;wf;fhtpfspd; efu;T Ntfk; mjpfupj;jy; 
(5) Vw;wf;fhtpfspd; vOkhw;W ,af;fNtfk; mjpfupj;jy; 

 

17. glj;jpy; fhl;lg;gl;l Fiwflj;jpj; jilap 𝑅  MdJ 0°𝐶 apy; 50𝛺 

jiliaAk; 100°𝐶 apy; 5𝛺 jiliaAk; cilaJ . 𝑅 I 0°𝐶 apy; NgZk; 

NghJ ,yl;rpa Nthy;w;Wkhdp 𝑉 MdJ 2𝑉 thrpf;fpd;wJ. 𝑅 I 100°𝐶 apy; 
NgZk; NghJ mf;fUtpapd; thrpg;G?  
(1) 2𝑉         (2) 4𝑉         (3) 6𝑉        (4) 8𝑉           (5) 12𝑉 
 
  

18. mUNf fhl;lg;gl;l Rw;Wf;F rktYthd fPNo fhl;lg;gl;l 

fjtk;/,yf;fr;Rw;W 
 
 
 
        (1)                       (2) 
 
 
 
 
        (3)                       (4)                   (5)  
 
 

V 

𝑅 

10𝛺 

𝐵 

𝐴 
𝑋 

𝐵 

𝐴 
𝑋 

𝐵 

𝐴 
𝑋 

𝐵 

𝐴 
𝑋 𝐵 

𝐴 
𝑋 

A B 

s/m 

d/m 

A B A B 

    

A 

  

B 

  

A B 

A B 

  

  

1𝐾𝛺 

+5𝑉 

−5𝑉 

1𝑀𝛺 

𝐴 

𝐵 
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19. ghuNkw;wg;gl;l Gwf;fzpf;fjf;f jpzpTila gupNrhjidf;Foha; ePupy; 

kpjf;fpd;wJ.njhFjpapd; GtpaPu;g;G ikak; ngUk;ghYk; ,Uf;f $ba 
Gs;sp 

    (1) A                                              (2) B                 (3) C            

    (4) D                                         (5) E 

20. ePUs;s ghj;jpuj;jpy; kuf;Fw;wpnahd;W kpjf;fpd;wJ.ghj;jpuk; fpilahf khwh 
Mu;KLfYld; fhl;lg;gl;Ls;s jpirapy; mirf;fg;gLk; NghJ ePu; kl;lk; rhu;ghf 
kuf;Fw;wpapd; rupahd epiyia fhl;LtJ(tspj;jilia Gwf;fzpf;f) 
 
 
 
 
 
 
 

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

21. 1m ePsKila Rukhdpf;fk;gp 20N ,Oitf;F cl;gLj;jg;gl;Ls;sJ. fk;gpapd; xU KidapypUe;J 

25cm J}uj;jpy; fk;gpia mUl;Lk; NghJ fk;gp mjpUk; kPbwd; (fk;gpapd; myF ePsj;jpw;fhd 

jpzpT 5 × 10−4 kg m−1 ) 

(1) 100 Hz                 (2) 200 Hz                     (3) 256 Hz                       (4)300 Hz                     (5) 400 Hz 
 

22. xg;gkhd fpilahd jiuapy; rk P,Q itf;fg;gl;Ls;sd. RUsptpy;ypd; jpzpitg; Gwf;fzpf;fyhk;. 

Xa;tpYs;s Q I Nehf;fp P vwpag;gl mJ tpy;Yld; NkhJfpd;wJ. RUsptpy; cau; neUf;fj;ij 
Vw;gLj;JtJ  
(1) P fzg;nghOJ Xa;tilAk; NghJ MFk;. 

(2) P MdJ NkhJk; NghJs;s mNj fjpAld; vjpu;j;jpirapy; jpUk;Gk; NghJ MFk;. 

(3) Q MdJ  P ,d; Muk;g Ntfj;Jld; ,aq;Fk; NghJ MFk;. 

(4) Q MdJ Xa;Tf;F tUk;NghJ MFk;. 

(5) P,Q vd;gtw;wpd; Ntfq;fs; rkdhFk; re;ju;g;gj;jpy; MFk;  
 

23. GtpaPu;g;gpd; fPo; Jzpf;if xd;W glj;jpy; fhl;bathW 

jiukl;lj;jpy; ,Ue;J h cauj;jpy; ,Ue;J √2𝑎𝑔 vd;Dk; 
fjpAld; vwpag;gLfpwJ. jiuapy; milaf;$ba cau; 

fpiltPr;R R MdJ 

(1) √(𝑎2 + 1)ℎ             (2) √𝑎2ℎ        (3) √𝑎ℎ         

(4) 2√𝑎(𝑎 + ℎ)             (5) √2𝑎𝑔ℎ 
  

24. thAnjhFjp xd;Wf;Fupa ntg;gr;nrad;Kiw cUtpy; fhl;lg;gl;Ls;sJ 

nrad;Kiw abc ,d;NghJ cwpQ;Rk; ntg;grf;jp 50J ck; thAtpdhy; 

nra;ag;gl;l Ntiy 20J ck; MFk; nrad;Kiw adc ,d;NghJ 

cwpQ;rg;gl;l rf;jp 36J Mapd; ,jd; NghJ thAtpdhy; nra;ag;gl;l 
Ntiy 

(1) 6J                                                      (2) 14J                                             (3) 16J                                

(4) 60J                                                   (5) 66J 

 

25. A,B,C vd;gd ntspapYs;s %d;W xU ikaf; Nfhsg; gpuNjrq;fshFk;. mtw;wpd; Miufs; 

KiwNa a,b,c  MFk; myFf; fdtstpw;F 𝜎 vDk; rPuhd Vw;wg; guk;gy; A ,w;F cs;NsAk; B 

f;Fk; C f;Fk; ,ilapYk; glj;jpy; fhl;bathW Vw;gl;L cs;sJ. X MdJ ikaj;jpypUe;J r 

Jhuj;jpYs;s Gs;spahFk;. X ,y; kpd;Gyr;nrwpT: 

(1) 
𝑎3𝜎

3∈0𝑟2
         (2) 

𝑎𝜎

3∈0
           (3)  

(𝑎3−𝑏3)𝜎

3∈0𝑟2
        (4) 

𝑐3𝜎

3∈0𝑟2
            (5) 

𝑎𝜎

3∈0𝑟2
 

.𝐵 .𝐴 .𝐶 

.𝐸 .𝐷 
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𝑝 

𝑣 

a 

b c 

d 



25 

10 

10 20 30 

F/kN 

0 5 15 35 

-5 

S(× 10−2𝑚) 

 

26. xg;gkhd cs;Nkw;gug;Gila $k;G tbt ghj;jpuk; xd;W mr;R AB gw;wp 

Roy;tij mUfpYs;s glk; fhl;LfpwJ.mjd; cs;Nkw;gug;gpy; m jpzpTila 
Jzpf;if  itf;fg;gl mJ ghj;jpuk; rhu;ghf Xa;tpYs;sJ.$k;gpd; miuAr;rpf; 

Nfhzk; 𝜃 Jzpf;ifapd; fjp  𝑣? 

(1) 𝑣2 = 𝑔𝑟𝑠𝑖𝑛𝜃              (2) 𝑣2 = 𝑔𝑟𝑡𝑎𝑛𝜃          (3) 𝑣2𝑡𝑎𝑛𝜃 = 𝑔𝑟                  

(4) 𝑣2 = 𝑔𝑟𝑐𝑜𝑠𝜃             (5) 𝑣2𝑐𝑜𝑠𝜃 = 𝑔𝑟 
    

27. AB,CD vd;gd ru;trkdhd ,U ntg;gk; flj;Jk; 

Nfhy;fshFk;. mjpy; CD  ahdJ ed;F fhty; 
fl;blg;gl;Ls;sJ.,f; Nfhy;fis ntg;gkhf;f 
ntg;gkhf;Fk; RUs; glj;jpy; fhl;bathW 
itf;fg;gl;Ls;sJ.cWjp epiyia mile;j gpd; 
ntg;gepiyahdJ  Nfhypd; ePsj;jpd; topNa  
khWtijf; fhl;Lk; rupahd tiuG? 
 

 

 

 

 

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

28. rPuhd fhe;jg;Gyj;jpy; mYkpdpa cUis xd;W itf;fg;gl;lhy; rupahd fhe;j tpirf;NfhLfis 
fhl;LtJ? 
 
 
 
 
       (1)             (2)             (3)             (4)             (5) 
 

29. A gug;Gk; n vz;zpf;ifahd Rw;Wf;fisAk; nfhz;l flj;Jk; jlk; rPuhd fhe;jg;gha mlu;j;jp B 
cila Gyj;jpw;F nrq;Fj;jhf itf;fg;gl;Ls;sJ. ,j;jlkhdJ Gyj;jpy; ,Ue;J 
mfw;wg;gLfpd;wJ. ,j;jlj;ij Gyj;jpy; ,Ue;J Kw;whf ePf;Ftjw;F vLf;Fk; kpff; Fiwe;j Neuk; 

t MFk;. J}z;lg;gl;l kpd;dpaf;f tpirapd; ,ilg;ngWkhdk; E Mapd; gpd;tUtdtw;wpy; 
rupahdJ?  

(1) E =
nAB

2t
 

(2) E >
nAB

t
 

(3) E < 𝑛𝐴𝐵𝑡 

(4) E =
nABt

2
 

(5) E <
nAB

t
 

 
30. nghUs; xd;wpy; gpuNahfpf;fg;gLk; tpir (F) 

MdJ ,lg;ngau;r;rp (S) cld; khWgLtij cU 
fhl;Lfpd;wJ. ,g;nghUspdhy; nra;ag;gl;l 
tpisAs; Ntiy? 

(1) 1750J     

(2) 1500J   

(3) 1250J   

(4) 1000J   

(5) 750J  
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𝜃 

𝐴 𝐵, 𝐶 𝐷 

𝜃 

𝐴 𝐵, 𝐶 𝐷 

𝜃 

𝐴 𝐵, 𝐶 𝐷 

𝜃 

𝐴 𝐵, 𝐶 𝐷 

𝜃 

𝐴 𝐵, 𝐶 𝐷 



𝑄 

𝜃 

 

31. cUthdJ 𝑎, 𝑏 (𝑎 < 𝑏) Miufisf; nfhz;l ,U nky;ypaJk; 
kpf ePz;lJkhd xU ika cUisfisf; nfhz;l njhFjpiaf; 
fhl;Lfpd;wJ. ,t;tpU cUisfSk; rk msthd Neu;,kiw 
Vw;wq;fs; nfhz;ldthFk;. (+𝑄, −𝑄) nghJ ikak; 𝑂 ,y; 

,Ue;J msf;fg;gLk; J}uj;Jld; kpd;Gy typik 𝐸 ,d; 
khwiyj; jpwk;glf; fhl;LtJ?  
 
 
 
 
 
 
     (1)             (2)              (3)              (4)            (5) 
      

32. fPNo cUtpy; fhl;lg;gl;lthW xU xLq;fpa xspf;fw;iw xU 

miuf;Nfhs fz;zhbf;Fw;wpapy; gLfpd;wJ. fz; gLNfhzk; 𝑖 

MdJ 0° ,ypUe;J 80° ,w;F mjpfupf;fpd;w NghJ njwpfjpupd; 
gpufhrk; vt;thW khWfpd;wJ vd;gijf; fhl;LtJ. 
 
 
 
 

 

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

33. glj;jpy; fhl;lg;gl;Ls;sthW khwhjjil xd;Wld; ntg;gj;jilap njhluhf 
,izf;fg;gl;bUf;f khwhj; jilapf;F FWf;Nf nfhs;sstp xd;W 
,izf;fg;gl;Ls;sJ. njhFjp Gwf;fzpf;fjf;f jiliaAila kpd;fyk; 
xd;Wld; ,izf;fg;gl;Ls;sJ. ntg;gj;jilapd; ntg;gepiy kl;Lk; khWfpd;wJ. 
vdpd; nfhs;sstpapy; Nrkpj;J itf;fg;gl;Ls;s kpd;Ndw;wj;jpd; gUkd; 
ntg;gepiyAld; nfhz;Ls;s khwiy fhl;Lfpd;w tiuG)  
 
  
  
 
 
   (1)             (2)             (3)              (4)             (5)                             
 

34. ntg;gkhf;Fk; RUspdhy; ntg;gk; toq;fg;gl;lNghJ 𝑀 jpzpTila jputnkhd;wpd; 𝜃2 ,ypUe;J 𝜃1  

,w;F mjpfupg;gjw;F vLj;j Neuk; 𝑡1 MFk;. jputj;jpd; ntg;gepiy khwhky; ,Ue;jNghJ 𝑡2  

Neuj;jpy; 𝑚 jpzpT jputk; MtpahfpaJ. jputj;jpd; jd; ntg;gf;nfhs;sstpw;;Fk; Mtpahjypd; 
jd;kiw ntg;gj;jpw;Fk; ,ilapyhd tpfpjk;>  
 

(1) 
𝑚(𝜃1−𝜃2)𝑡1

𝑀𝑡2 
       (2) 

𝑚𝑡1

𝑀(𝜃1−𝜃2)𝑡2
       (3) 

𝑚𝑡1

𝑀𝑡2 
        (4) 

𝑚𝑡2

𝑀(𝜃1+𝜃2)𝑡1
        (5) 

𝑚𝑡1

𝑀(𝜃1+)𝑡2
 

 
35. gdpf;fl;bapy; tOf;Fk; tPundhUtd; mzpe;jpUf;Fk; Milapd; rPuhd jbg;G 2𝑐𝑚 ck; gad;gL 

gug;gsT 2𝑚2 ck; ntg;gf;flj;jhW 0.05𝑊𝑚−1𝐾−1 ck; MFk;. mtdpd; clk;gpd; ntg;gepiy 
37°𝐶 ck; R+oy; ntg;gepiy −3°𝐶 ck; MFk;. tPud; gdpf;fl;bapy; tOf;fp tpOe;jhy; mtd; 
mzpe;jpUf;Fk; Milapd; GwNkw;gug;G vq;fDk; ntg;gepiy R+oy; ntg;gepiyf;Fr;rkd; vdf; 
fUjpdhy; mtdpd; clk;gpypUe;J ntg;gk; tpuakhFk; tpjk;? 
(1) 100𝑊          (2) 200𝑊          (3)  400𝑊         (4)  600𝑊         (5) 800𝑊  
 
 

𝐸 

𝑎 𝑏 

𝐸 

𝑎 𝑏 

𝐸 

𝑎 𝑏 

𝐸 

𝑎 𝑏 

𝐸 

𝑎 
𝑏 

gLfjpu; ntspg;gLfjpu; 

fz;zhbFw;wp 
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gpufhrk; 

80° 𝑖 

gpufhrk; 

80° 𝑖 

gpufhrk; 

80° 𝑖 

 

gpufhrk; 

80° 𝑖 

𝑄 

𝜃 

𝑄 

𝜃 

𝑄 

𝜃 

𝑄 

𝜃 

gpufhrk; 

80° 𝑖 



 

36. Ftpaj;J}uk; 100 cm , 6 cm MfTs;s ,U FtpT tpy;iyfspdhy; xU thdpay; njhiy fhl;b 
mikf;fg;gl;Ls;sJ. mjidg; gad;gLj;jp xUtu; njhiytpy; cs;s xU nghUspd; tpk;gj;ij 

mtUila mz;ikGs;spapy; mtjhdpf;Fk; NghJ njhiyfhl;bapd; ePsk; 105 cm Mf ,Ue;jJ. 
mtUila njsptiug; ghu;itapd; tPr;rpd; ,opTj;J}uk; ahJ?  

(1) 6 cm                 (2)  25 cm                    (3) 30 cm                     (4) 100 cm                    (5) 105  
 
 

37. Gs;sp P apypUe;J Vfgupkhzkhf KiwNa 1 m, 2 m , 3 m , 4 m , … J}uj;jpy; Vw;wk; Q tPjk; cs;s 

ngupa vz;zpf;ifapy; Vw;wq;fs; itf;fg;gl;Ls;sd. Gs;sp P ,d; kpd;Gyr;nrwpT 

(1)  
𝑄

2𝜋𝜀0
               (2)  

𝑄

3𝜋𝜀0
                 (3)  

𝑄

4𝜋𝜀0
                  (4)  

𝑄

8𝜋𝜀0
                   (5)  

𝑄

16𝜋𝜀0
    

38. Gs;sp C f;Fk; D f;Fk; ,ilapy; mOj;j NtWghL 5V vdpd; gpd;tUtdtw;Ws; gpioahdJ 

(1) Rw;wpd; tpisAs; jil 3𝑅0 

(2) Gs;sp AB f;F ,ilapy; mOj;j NtWghL 5V MFk; 

(3)  𝐼1 =
15

8𝑅0
 

(4) 𝑅 =  𝑅0 

(5) 𝐼 =  
15

4𝑅0
 

 

39. cUtpy; fhl;baJ Nghy; m jpzpTk; r MiuAk; nfhz;l ge;njhd;W 

Nkirapd; Nkw;gug;gpy; epiyf;Fj;jhf nghUj;jg;gl;l tpy;Yf;F NkNy h 
cauj;jpy; epWj;jg;gl;Ls;sJ. ge;jhdJ Xa;tpy; ,Ue;J tpotplg;gl;l 
nghOJ mJ tpy;ypd; Nky; me;jj;ij mjd; mr;R topNa rkr;rPuhf 
NkhjpaJ vdpd; tpy;ypd; ePsj;jpy; Vw;glf;$ba RUf;fk;  

   (1)  
𝑚𝑔+ √(𝑚𝑔)2+2𝐾𝑚𝑔(ℎ−𝑟)

𝐾
  (2) 

𝑚𝑔− √(𝑚𝑔)2+2𝐾𝑚𝑔(ℎ−𝑟)

𝐾
  

   (3) √
ℎ

𝑚𝑔
                (4) √

𝐾

𝑚𝑔
                            (5) √

𝑚

𝐾
 

 

40. xU gf;fj;jpd; ePsk; 2R MfTs;s fhyy; jfLfspdhy; nra;ag;gl;Ls;s xU rJuKfp tbtg; 

ngl;bapd; ikaj;jpy; xU +Q Gs;sp Vw;wk; itf;fg;gl;Ls;sJ. rJuKfpapd; Nkw;gug;gpD}lhf 

cs;s gypj (gad;gLk;) kpd;ghak; ∅ MFk;. gpd;tUk; $w;Wf;fspy; ngha;ahd $w;W ahJ? 
(1) Vw;wj;ij rJuKfpapy; ,Ue;J ntspNa nfhz;L tUk; NghJ mjd; Nkw;gug;gpD}lhf cs;s 

gypj kpd;ghak; G+r;rpakhFk;. 
(2) Vw;wj;ij rJuKfpapd; Xu; cr;rpapy; itf;Fk; NghJ Nkw;gug;gpD}lhf cs;s gypj kpd;ghak; 

∅

8
 MFk;. 

(3) Q ,d; gUkid ,Uklq;fhf;Fk; nghOJ Nkw;gug;gpD}lhf cs;s gypjg; ghaKk; 
,Uklq;fhFk;. 

(4) Vw;wk; Q ,w;F Nkyjpfkhf xU -2Q Vw;wj;ij ngl;bapy; itf;Fk; nghOJ Nkw;gug;gpDlhf 
cs;s gypjg; ghaj;jpd; gUkd; khWtjpy;iy. 

(5) rJuKfpf;Fg; gjpyhf Miu R I cila xU fhyw; Nfhyj;jpd; ikaj;jpy; Q Vw;wk; 

itf;fg;gl;bUg;gpd; mf;Nfhs Nkw;gug;gpD}lhf cs;s gypjg; ghak; ∅ ,Yk; ghu;f;f 
rpwpjhFk;. 

 

41. cUtpy; fhl;lg;gl;Ls;sthW Foha;fspd; Kidfspy; tpj;jpahrkhd MiufisAila A, B, C 

vDk; %d;W rtu;f;fhuf; Fkpo;fs; cUthf;fg;gl;Ls;sJ. rC < rA < rB MFk;. S1, S2, S3 thy;Tfs; 
jpwf;fg;gl;lhy; Fkpopfspd; khw;wq;fs; rk;ke;jkhf cz;ikahJ. 

(1) Fkpo; C rpwpjhFtJld; Fkpo;fs; A, B ngupjhFk;. 

(2) Fkpo; B rpwpjhFtJld; Fkpo;fs; A, C ngupjhFk;. 

(3) Fkpo; C ngupjhFtJld; Fkpo;fs; A, B rpwpjhFk;.   

(4) Fkpo; B ngupjhFtJld; Fkpo;fs; A, C rpwpjhFk;. 

(5) Fkpo;   A, C rpwpjhFtJld; Fkpo;fs; B ngupjhFk;  
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42. epiyahd tspapy; Xa;tpypUe;J tpOk; A,B vDk; ,U kioj;Jspfspd; 

,af;fj;jpw;fhd Ntf(v) Neu(t) tiuG fhl;lg;gl;Ls;sJ. ngupa 

kioj;Jspfspd; Miu 2mm MFk;. rpwpa kioj;Jspapd; Miu mm,y; 

(1) 1                                       (2) 2
3

4                                             (3)  2
1

4        

(4) 2
1

2                                                       (5) 2
1

3 

 

43. xU Fwpj;j fjpu;j;njhopw;ghl;L khjpupapy; Neuk; t=0 ,y; cs;s fUf;fspd; vz;zpf;if N0 MFk;. 

Neuk; t cld; Nja;e;j fUf;fspd; vz;zpf;if N ,d; khwiy kpfr; rpwe;j tpjj;jpy; tif Fwpg;gJ. 
     
 
 
 
 
      
      (1)              (2)                (3)             (4)               (5) 
         

44. fhe;j xU KidTfs;(monopole) csjhf ,Uf;fpd;wdntdf; 

nfhs;Nthk;. mj;jifa xU KidT (m) neLe;J}uj;jpypUe;J Neuk; t=0 
,y; ,af;fj;ijj; njhlq;fp khwh fjpAld; cUtpy; fhzg;gLfpd;wthW 
,aq;fp t=t0 Mf ,Uf;Fk;NghJ kPflj;Jk; jputj;jpyhd xU 

tisaj;jpD}lhfr; nry;fpd;wJ.tisaj;jpy; J}z;ba kpd;Ndhl;lk; (I) 
,d; khwiyg; gpd;tUk; tiuGfspy; vJ rupahf tifFwpf;fpd;wJ? 
 
 
 
 
 
 
 
      (1)              (2)                (3)             (4)               (5) 
 
 

45. Nkw;gug;gpOtpir gw;wp gpd;tUk; $w;Wf;fisf; fUJf. 
(A) Xu; mtjp ntg;gepiyapy; Nkw;gug;gpOtpir G+r;rpakhapUf;Fk;.  

(B) khRf;fshy; Nkw;gug;gpOtpir ghjpf;fg;gltpy;iy 

(C) Fspuhd ePupy; Jzpfis vspjhff; fOtyhk;. 

(1) (A) kl;Lk; cz;ikahdJ                        

(2) (C) kl;Lk; cz;ikahdJ                         

(3)  (A),(C) kl;Lk; cz;ikahdJ                       

(4) (A),(B),(C) vy;yhk; cz;ikahdJ 

(5) (A),(B),(C) vy;yhk; ngha;ahdJ  
 

46. jiykapu; cyu;j;Jtjw;Fg; gad;gLj;jg;gLk; cgfuzj;jpYs;s ntg;gr;RUs; 240𝑉/500𝑊 I 

cilaJ. kpd;tprpwp njhopw;gLk; NghJ FohapD}L tsp rPuhf 0.4𝑚𝑠 tPjj;jpy; RUspapD}lhfr; 
nrd;W fhl;lg;gl;Ls;sthW ntspNaWfpd;wJ.  tspapy;mlu;j;jpAk; jd;ntg;gf;nfhs;ssTk; 

KiwNa 1.2𝑘𝑔𝑚  ck; 1000𝐽𝑘𝑔𝐾 MFk;. tPRk; tspapy; cau; ntg;gepiy mjpfupg;G 
mz;zsthf>  

(1) 1 𝐾 

(2) 2 𝐾 

(3) 3 𝐾  

(4) 4 𝐾 

(5) 5 𝐾  
 
 
 

𝑁 

0 

𝑁0 

𝑡 

𝑁 

0 

𝑁0 

𝑡 

𝑁 

0 

𝑁0 

𝑡 

𝑁 

0 

𝑁0 

𝑡 

𝑁 

0 

𝑁0 

𝑡 

𝐼 

𝑡0 

𝑡 

𝐼 

𝑡0 

𝑡 

 

𝐼 

𝑡0 𝑡 

𝐼 

𝑡0 𝑡 
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𝐼 

𝑡0 
𝑡 

240𝑉/500𝑊 



 

47. khWk; jil 𝑅 MdJ 0 ,ypUe;J 80 tiu mjpfupf;fg;gLk; NghJ 

khWk; jilf;Ff; FWf;Nfahd mOj;jNtWghL (𝑉) MdJ 𝑅   
cld; khwiyf; fhl;Lk; tiuG  
 
  
 
 
  
 
 
     (1)                (2)              (3)              (4)               (5) 
 
 

48. mfFWf;Fntl;L gug;gsT A cila U Fohapy; mlu;j;jp P cila 

jputj;ij tpl;l NghJ rkdpiyj;jhdk; AB MFk;. rkdpiy mila 

Kd;du; U Fohapy; xU Gaj;jpy; jput epuy; vspik ,ir ,af;fj;ij 
Mw;Wfpd;wJ mjd; Mtu;j;jd fhyk;.  

(1) 𝑇 = 2𝜋√
𝐴𝜌𝑔

ℎ
           (2) 𝑇 = 2𝜋√

ℎ

𝐴𝜌𝑔
      (3) 𝑇 = 2𝜋√

ℎ

𝑔
     

(4) 𝑇 = 2𝜋√
𝑔

ℎ
                (5) 𝑇 = 2𝜋√

2𝐴𝜌𝑔

ℎ
 

 
 

49. ABCD rha;rJu tbt gpuNjrj;jpDs; cUtpy; fhl;lg;gl;Ls;sthW 

fhe;jg;Gy typik B MfTs;s fhe;jg;Gyk; njhopw;gLfpd;wJ. O 

vd;gJ rha;rJuj;jpd; ikak; MFk;. Nfhy; OP ,lQ;Ropahf khwhf; 

Nfhz Mu;KLfYld; Roy;fpd;wJ. O,P Mfpa ,U KidfSf;F 

,ilapy; J}z;lg;gLk; kpd;dpaf;ftpir e MFk;. ,J xU Kid Roy 

vLf;Fk; Neuk; t cld; khWgLtij jpwk;gl fhl;Lk; tiu  

 

 

 

 
              (1)                           (2)                            (3)  
    
 
 
 
 

 

      (4)                           (5) 
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B 

A 

D 

C 

O 

𝑉 

0 

8 

𝑅/𝛺 
8 

E 

𝑉 

0 

8 

𝑅/𝛺 
8 

E 
E 

𝑉 

0 

8 

𝑅/𝛺 
8 

  

E 
E 

𝑉 

0 

8 

𝑅/𝛺 
8 

𝑉 

0 

8 

𝑅/𝛺 
8 
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50. xd;Wf;nfhd;W rkhe;jukhd 𝑛 flj;Jk; jl;Lfs; xd;Wf;nfhd;W rkhe;jukhf itf;fg;gl;L 

cUtpYs;sJ Nghy xd;Wld; xd;W ntt;Ntwhf ,izf;fg;gl;L cs;sJ . 𝑥 ,idtpl 𝑦  ,y; 

cau; mOj;j NtWghL ,Uf;fj;jf;fjhf 𝑥  ,w;Fk; 𝑦 ,w;Fkpilapy;    xU mOj;j NtWghL 
epiyepWj;jg;gLfpd;wJ . 
 
 
 
 
 
 
 
 

fhl;ba jpirapy; jl;L 𝐴 ,ypUe;J jl;Lfspd; mOj;j khwypidf; fhl;LtJ gpd;tUk; 
tiuglq;fspy; VJthFk; ?   

 

 

 

 

 

             (1)                                         (2) 

 

 

 

 

                     (2)                                            (4) 

 

 

 

 

 

            (5) 

V 

X a 

b 

c 

d 

e 

V 

X 
a

 

b 

c d e 

V 

X b 

c 

d 

e 

V 

X a 

e 

d c b 

V 

X a b c d e 
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     fy;tpg; nghJj; juhjug; gj;jpu (cau; ju)g; guPl;ir, 2021 khu;fop 
             General Certificate of Education (Adv. Level) Examination, 2021 December 

 

,Wjpg; Gs;spfs; 

FwpaPl;nlz;fs; 

guPPl;rfupd; cgNahfj;jpw;F khj;jpuk; 

-1- 

   

 

 

 

 

 

 

  

                                                                                                                        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

,uz;lhtJ tpdhj;jhs; njhlu;ghf 

gFjp tpdh 
,y. 

Gs;spfs; 

 

 

A 

1  

2  

3  

4  

 

 

 

 

B 

5  

6  

7  

8  

9(A)  

9(B)  

10(A)  

10(B)  

nkhj;jk;  

,yf;fj;jpy;  

vOj;jpy;  

tpdhj;jhs;fisg; guprPypj;jtu; 1  

tpilj;jhs;fisg; guprPypj;jtu; 2  

Gs;spfis guprPypj;jtu;  

Nkw;ghu;it nra;jtu;  

ngsjpftpay; II 
Physics              II 

02    T       II %d;W kzpj;jpahyq;fs; 
Three hours 

Rl;nlz; : …………………………. 

Kf;fpak; :- 

• ,t; tpdhj;jhs; gf;fq;fisf; nfhz;Ls;sJ. 

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

• fzpg;ghid gad;gLj;jf;$lhJ. 
 

❖ gFjp A – mikg;Gf;fl;Liu 

     (gf;fq;fs; 2 – 6) 
 
vy;yh tpdhf;fSf;Fk; tpilfis ,t; 
tpdhj;jhspNyNa vOJf. xt;nthU tpdhTf;Fk; 
tplg;gl;Ls;s ,lj;jpy; ckJ tpilfis vOJf. 
nfhLf;fg;gl;Ls;s ,lk; ckJ tpilfSf;Fg; 
NghJkhdJ vd;gijAk; tpupthd tpilfs; 
mtrpakpy;iy vd;gijAk; ftdpf;f. 
 

❖ gFjp B – fl;Liu 

     (gf;fq;fs; 9 – 17) 
 
,g; gFjp MW tpdhf;fisf; nfhz;Ls;sJ. 
mtw;wpy; ehd;F tpdhf;fSf;F khj;jpuk; tpil 
vOJf. ckf;F toq;fg;gLk; jhs;fis ,jw;F 
gad;gLj;Jf. 
 

• ,t; tpdhj;jhSf;nfd toq;fg;gl;l Neu Kbtpy; 

gFjp A NkNy ,Uf;Fk;gbahf A,B Mfpa ,uz;L 
gFjpiaAk; xd;whfr; Nru;j;Jf; fl;ba gpd;du; 
guPl;ir Nkw;ghu;itahsuplk; ifaspf;f. 

• tpdhj;jhspd; gFjp B ia khj;jpuk; guPl;ir 
kz;lgj;jpypUe;J ntspNa vLj;Jr; nry;y 
mDkjpf;fg;gLk;. 
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Nkyjpf thrpg;G Neuk; - 10 epkplq;fs; 

Additional Reading Time – 10 minutes 



mikg;Gf;fl;Liu 
 

 

1) jputq;fspd; rhulu;j;jpiaf; fz;lwptjw;fhf ePukhdpfs;  
gad;gLj;jg;gLfpd;wd. ,J fz;zhbg; gjhu;j;jj;jhy; 
nra;ag;gLfpd;wJ. ,J jd;dfj;Nj xLq;fpajz;nlhd;iwAk; 
mfd;w FkpioAk; nfhz;Ls;sJld; Fkpopd; mbg;ghfj;jpy; 
,urj;jhy; my;yJ <af;Fz;Lfshy; ghuNkw;wg;gl;Lk; cs;sJ. 
rhulu;j;jp mstpltpUk;Gk; jputk; Kjypy; mstpil 
nghwpf;fg;gl;lrhbapDs; Cw;wg;gl;L mj;jputj;jpDs; ePukhdp 
Rakhf kpjf;Fk; tiu nkJthf ,lg;gLk;. jputj;jpd; 
Nkw;gug;Gjz;il njhLk; Gs;sp Fwpj;Jf; nfhs;sg;gLk;. 
,jw;fhfjz;bd; kPJ mstpil nghwpf;fg;gl;bUf;Fk;. ,jdhy; 
,J Neub thrpg;igj; jUfpd;w cgfuzkhfpd;wJ. 

 

a. ePukhdp jputj;jpDs; kpjf;Fk; NghJ mjd; kPJ ,uz;L 
tpirfs; jhf;fNtz;Lk;. gpd;tUk;  ,ilntspfspDs; 
mtw;iw vOJf. 

        GtpaPu;g;G ikak; : …………………………………………………………………………                  

        kpjit ikak;  : ………………………………………………………………………… 

b. ePukhdp jputj;jpDs; kpjf;Fk; NghJ cWjpr;rkepiy ngwg;gLfpd;wJ. NkNy Fwpg;gplg;gl;Ls;s 
,uz;L Gs;spfisAk; fUj;jpw;nfhz;L vt;thW ,J milag;gLfpd;wJ vd;gij tpsf;Ff. 

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

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

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

c.  ePukhdpapd; cWjpr; rkepiyf;F ,urk; my;yJ <af; Fz;Lfs; vt;thW gq;fspg; nra;fpd;wd? 

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

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

d. ePukhdpapd; jz;L xLq;fpajhf ,Uf;f Ntz;Lkh? RUf;fkhf tpsf;Ff. 

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

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

e.  ePukhdpapd; Fkpo; mfd;wjhf ,Uf;f Ntz;Lkh? RUf;fkhf tpsf;Ff. 

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

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

f. ePukhdpapd; jpzpT > Fkpopd; fdtsT > jz;bd; FWf;Fntl;Lg; gug;G > kpjf;Fk; NghJ jput 

Nkw;gug;gpw;F NkNyAs;s jz;bd; ePsk;> kpjf;Fk; jput mlu;j;jp vd;gd KiwNa m ,  V,a,l,p 
vdpd; mjd; rkepiyf;F NkNy jug;gl;l fzpaq;fisj; njhlu;G gLj;Jk; rkd;lghl;ilj; jUf 

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

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

g.  ,jd; NghJ Vw;gLk; gpiwAU tpistpypUe;J vt;thW jpUj;jkhd thrpg;ig ngw;W nfhs;StPu;? 
………..…………………………………………………………………………………………………………………………………………………..

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

h. gupNrhjid xd;wpy; ePukhdpiag; gad;gLj;Jk; NghJ gpd;gw;wg;gl Ntz;ba Kw;fhg;Gf;fs;  
vit? 

1. …………………………………………………………………………………………………………………………………………........……

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

2. …………………………………………………………………………………………………………………………………………........……

….......................……………………………………….……………………………………………………………………………………. 
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i. ePukhdpapd; jz;by; fhzg;gLk; gpupTfs; glj;jpy; fhl;lg;gl;Ls;sthW fPo; Nehf;fp  
neUf;fkile;J nry;fpd;wd. Vd; tpsf;Ff? 

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

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

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

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

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

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

 
2) nghUj;jkhd xUq;Ftpy;iynahd;iwg; gad;gLj;jp tpuptpy;iynahd;wpdJ Ftpaj;J}uj;ijj; 

jPu;khdpf;Fk; gupNrhjidapd; Muk;gj;jpy; Gs;spg; nghUs; xd;wpd; (o) xUq;F tpy;iyapdhy; (l2) 

kl;Lk; cUthf;fg;gLk; njspthd tpk;gkhdJ jpiuapy; (S) ngwg;gLk;. L1 ,w;Fk; S ,w;Fk; 

,ilapYs;s Ntwhf;fk; (x vd;f) mstplg;gLk; gpd;du; fPNoAs;s cUtpw; fhl;lg;gl;lthW 

tpuptpy;iy (L2) MdJ L1 ,w;Fk; S ,w;Fk; ,ilapy; itf;fg;gl;L (0> L1 vd;gtw;wpd; epiyfis 

khw;whJ) njspthd (,Wjp) tpk;gkhdJ jpiuapd; gpwpnjhU epiyapy; ngwg;gLk;. L2 ,w;Fk; S 

,w;Fk;,ilapYs;s J}uk; (y vd;f) mstplg;gLk;. 

 

 

 

 

 

a. ,g;gupNrhjidapy; nghUshfg; gad;gLj;jg;glf;$ba jFe;j cUg;gbnahd;iwf;Fwpg;gpLf. 

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

b.   

(i) S ,y; ,Wjp tpk;gj;jpdJ cUthf;fj;ijf; fhl;LKfkhf 0 ,ypUe;J ntspg;gLk; ,U 
fjpu;fsJ ghijia tiuf. 

(ii) ,t;tpk;gj;ij jpiuapy; ngWtjw;Fupa gupNrhjidr; nrad;Kiwiaf; Fwpg;gpLf. 

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

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

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

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

c. x,y  vd;w ,U mstPLfSf;F Nkyjpfkhf Xu; mstPL ngwg;gly; Ntz;Lk;. ,t;tstPL ahJ? 

…………………………………………………………………………………………………………………………………………(z vd;f) 

d.  

(i) tpuptpy;iy L2 ,w;Fupa nghUs; J}uk; (u) tpk;gj;J}uk; (v) vd;gtw;Wf;Fupa Nfhitfis 

x,y,z rhu;ghf vOJf.  

u = ……..…………………………………………………                  v = …………………………………………………………… 

(ii) Vfgupkhz tiuG Kiwiag; gad;gLj;jp tpuptpy;iyapd; Ftpaj;J}uk;> f MdJ 
Jzpag;glNtz;bapUg;gpd; ,e;Nehf;fj;Jf;fhd tpy;iyr; rkd;ghl;il kPs xOq;FgLj;Jf. 

(u,v,f rhu;gpy;) ePu; gad;gLj;j cj;Njrpj;Js;s Fwptof;ifj; njspthff; Fwpg;gpLf 

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

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

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

…………………………………………………………………………………………………………………………………………………… 
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(iii) gFjp d (ii) cld; njhlu;Gila Vfgupkhz tiugpdJ 
gUk;gb tiuig tiuf. rhuhkhwp> rhu;khwp vd;gtw;iw 
mr;Rfspy; njspthff; Fwpg;gpLf 

(d (ii) ,y; nghUs; J}uk;> tpk;gj;J}uk; vd;gtw;wpw;Fg; 
gad;gLj;jg;gl;l Fwptof;fpw;F Vw;g) 
 

(iv) tiugpypUe;J f MdJ vt;tpjk; Jzpag;glyhk;? 

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

 
3) cU 1 MdJ cNyhff; fk;gpnahd;wpd; jilntg;gepiyf; Fzfj;ijj; jPu;khdpg;gjw;fhf 

mikf;fg;gl;l G+uzkw;w gupNrhjid xOq;fikg;igf; fhl;LfpwJ. cNyhff; fk;gpahdJ xU 
kuf;fl;il kPJ Rw;WfSf;fpilapy; FWQ;Rw;W Vw;glhj tz;zk; Rw;wg;gl;Ls;sJ.  

 

 

 

 

 

 

 

 

 

a. fhl;lg;gl;l cUg;gbfis NkYs;s ntspapy; tiutjd; %Yk; ,t;nthOq;fikg;igg; 
G+uzg;gLj;Jf 

b.  

(i) $W P I ,dq;fhz;f. 

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

(ii) ,g;gupNrhjidf;Fg; gad;gLj;Jtjw;Fg; nghUj;jkhd fk;gp vJ? nrg;Gf;fk;gpah? my;yJ 
ief;FNuhk; fk;gpah? fhuzk; jUf. 

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

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

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

(iii) cUtpw; fhl;bathW ,ul;ilf; fk;gpfshfr; Rw;Wtjd; fhuzk; ahJ? 

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

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

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

(iv) 5𝑘𝛺 jil itj;jpUf;fg;gLtjd; Nehf;fk; ahJ? 

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

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

c. Fwpj;j xU ntg;gepiy 𝜃°𝐶 apy; cNyhff; fk;gpapd; jilahdJ 𝑅𝜃 MFk; .kPw;wu;ghykhdJ     

P ,d; jil R1 Md cs;s NghJ A apypUe;J 𝑙 𝑐𝑚 J}uj;jpy; (AX = 𝑙 𝑐𝑚  , XB = 100 − 𝑙 𝑐𝑚 ) 
rkdpiyg;gLj;jg;gl;Ls;sJ. 

(i) fk;gpr; RUspd; jil 𝑅𝜃 ,w;Fupa Nfhitia mjd; jilntg;gepiyf; Fzfk; (𝛼) kw;Wk; 

0°C ntg;gepiyapy; cs;s jil (R0) vd;gd rhu;ghf vOJf 

….....…………………………………………………………………………………………………………………………………………… 
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(ii) 𝑅𝜃 it R1 kw;Wk; 𝑙 cld; njhlu;GgLj;Jf. 

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

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

(iii) 
𝑙

100−𝑙
  vjpu; 𝜃 tiugpdJ gbj;jpwd;> ntl;Lj;Jz;L vd;gd KiwNa 1.2ù10-3 °C-1>0.3 vdf; 

fhzg;gl;ljhapd; jil ntg;gepiyf; Fzfj;ijf; fzpf;f. 

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

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

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

4)  a. khztd; xUtd; ghlrhiy Ma;T $lj;jpy; fyit Kiwiag; gad;gLj;jp gdpf;fl;bapd;     
    cUfypd;jd;kiw ntg;gj;ij Jzpa tpUk;Gfpd;whd;. mjw;fhf mtDf;F ePiuf;nfhz;l 
    fNyhupkhdp gdpf;fl;b vd;gd toq;fg;gl;ld 

(i) gupNrhjidia epiwNtw;wj; Njitahd Vida cUg;gbfis vOJf> 

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

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

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

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

(ii) fNyhupkhdpapDs;Ns ,Uf;Fk; ePupd; njhlf;f ntg;gepiy miwntg;gepiyapYk; ghu;f;f 
cau;e;jjh jho;e;jjh vdf;$wp ckJ tpilf;fhd fhuzj;ijAk; jUf 

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

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

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

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

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

(iii) ePupd; Muk;g ntg;gepiyia njupT nra;Ak; NghJ md;iwa ehs; njhlu;ghf njupe;jpUf;f 
Ntz;bajfty; ahJ? Vd; mj;jfty; njupe;jpUf;f Ntz;Lk;. 

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

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

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

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

(iv) gdpf;fl;bia Nru;f;Fk; NghJ khztd; gpd;gw;w Ntz;ba %d;W Kw;fhg;G eilKiwfis 
jUf> 

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

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

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

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

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

(v) ,g;gupNrhjidapy; tiy nfhz;l fyf;fp gad;gLj;jg;gLtjd; fhuzj;ij $Wf 

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

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

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

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

(vi) ,Wjp ntg;gepiyia ngWk;NghJ gpd;gw;wNtz;ba gupNrhjid eilKiw ahJ 

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

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

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

……………………………………………………………………………………………………………………………........................ 
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b. 73.5 JK-1 ntg;gf;nfhs;ssT cila fNyhupkhdpapDs; 50°C apYs;s 100g ePUs;sJ mjDs; 

0°C apYs;s 25g <ug;gdpf;fl;b Jz;Lfs; ,lg;gl;ld. ,Wjp ntg;gepiy 30°C MfpaJ vdpd; 
<ug; gdpf;fl;b Jz;bYs;s ePupd; jpzpT ahJ? 

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

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

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

………………………………………………………………………………………………………………………………………………………... 
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B 

C 

L 

cU (1) 

     fy;tpg; nghJj; juhjug; gj;jpu (cau; ju)g; guPl;ir, 2021 khu;fop 
             General Certificate of Education (Adv. Level) Examination, 2021 December 

 

300 a 

cU (2) 

300 

cU (3) 

   

 

 

 

 

 
 
                 ehd;F tpdhf;fSf;F kl;Lk; tpilaspf;f 
 

5. cyq;F thD}u;jpia NkNy cau;j;Jtjw;F Royp(rolor) 

B gad;gLj;jg;fpd;wJ. Royp B ,dhy; cUis tbthd 

tspia Xa;tpypUe;J 𝑣 Ntfj;Jld; epiyf;Fj;jhf 
fPo;Nehf;fp js;Stjd; %yk; thD}u;jp NknyOfpd;wJ 
Royp B apYs;s jfnlhd;wpd;  ePsk; 𝐿 ck; 

NfhzNtfk; 𝜔1 ck; thD}u;jpapd; jpzpT M ck; 

tspapd; mlu;j;jp 𝜌 ck; MFk;. thD}u;jpw;Fg; gpd; 
gFjpapy; ,Uf;Fk; rpwpa Royp C MdJ epiyf;Fj;Jj; 

jsj;jpy; NfhzNtfk; 𝜔2 cld; Roy;fpd;wJ.Roypfs; B,C RoYk; jpirfs; cU (1) ,y; 

fhl;lg;gl;Ls;sJ. fPo; Nehf;fp tPRk; tsp epuy; %yk; Royp B ,w;F gpuNahfpf;fg;gLk; tpir F 
MFk;. 
(a) Roypfs; B,C Mfpaitfspd; NfhzNtfq;fs;  𝜔1,𝜔2 KiwNa Mfpaitfis cU (1) I    

       gpujp nra;J mjpy; Fwpf;f. 

(b) Royp B ,dhy; fPo;Nehf;fp js;sg;gLk; cUistbthd tspapd; jpzpT tPjj;jpw;fhd 

Nfhitia 𝜋, 𝐿, 𝑣, 𝜌 Mfpait rhu;ghfg; ngWf. 
(c) thD}u;jp thdpy; epiyahf epw;Fk;NghJ mjd; jpzpT M If; fhz;f. (𝐿 = 8𝑐𝑚,                     

𝑝 = 1.2𝑘𝑔𝑚−3, 𝑣 = 20𝑚𝑠−1, 𝜋 = 3) 

(d) tpdh (c) ,y; fPo;Nehf;fp tPRk; cUistbthd tsp epuypd; tYitf; fhz;f. 

(e) thD}u;jp Mu;KLfy; a cld; epiyf;Fj;jhf Nky; Nehf;fp ,aq;Fk;NghJ mJ rhu;ghf 

cUistbthd tspepuy; 𝑣0 Ntfj;Jld; epiyf;Fj;jhf fPo; Nehf;fp tPRfpd;wJ.          

 𝑣0 = √
𝑚(𝑔+𝑎)

𝜋𝐿2𝜌
   vdf;fhl;Lf. 

(f) cU (2) ,y; fhl;lg;gl;Ls;sthW RoYk; Roypapd;  
jsk; fpilAld; 30° rha;tpypUf;FkhW thD}u;jp           
fpilahf Kd;Nehf;fp ,aq;Fk; Mu;KLfiy a If;  
fhz;f. 

 

(g)  
 
 
 
 
 
 
 
cU (3) ,y; fhl;lg;gl;Ls;sthW Royp B fpilAld 30° rha;tpypUf;FkhW thD}u;jp 

20√3𝑚MiuAila fpil tl;lg;ghijapy; ,aq;Ffpd;wJ. ,t;tl;lj;jpd; njhlyp topNa 
mjd; Ntfj;ijf; fhz;f. 

(h)  Royp C jpBnud nraypoe;jhy; ,f;fzj;jpy; thD}u;jpw;F ahJ epfOk;? 

(i)  NgZ}apapd; Nfhl;ghl;bd;gb Royp (B) epiyf;Fj;jhf Nky;Nehf;fp vOk; tpiriag;ngWkhapd; 
       Roypapd; gf;fnkhd;wpd; FWf;Fntl;Lg;gug;gsit tiue;J fhl;Lk;. 

(KOg; gjpg;GupikAilaJ / All Rights Reserved) 

ngsjpftpay;  II 
Physics                II 

,uz;L kzpj;jpahyak; 
Two hours 

𝑨𝑳/𝟐𝟎𝟐𝟏/𝟎𝟏 − 𝑻 − 𝑰𝑰 
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6. a) clypd; cl;gFjpapYs;s cWg;Gf;fisg; ghu;itapLk;  nghUl;L kUj;Jtj;jpy; Foha;gAWg;G            

     cs;Nehf;fp  (endoscope)  gad;gLj;jg;gLfpd;wJ. Foha;gAWg;G cs;Nehf;fpapYs;s xspapay;    
     ehu;fw;iwfs; mjd; xU me;jj;jpy; cs;s rpwpa tpy;iyapdhy;  cUthf;fg;gLk;  tpk;gj;ij   
     kW me;jj;jpw;F  KOTl; njwpg;gpdhy;  CLflj;Jfpd;wJ. Nyru;  xspf;fw;iwapYs;s vy;yh  
     Nghl;Nlhd;fSk;  xNu  rf;jpia  nfhz;litAk;  mj;Jld;  mit  rhkhe;jukh  nry;yf;     
     $baitAk; MFk;. mjhtJ Nyru; xspahdJ kpfr;rpwe;j xUepw xspAk; kpfr;rpwe;j rkhe;ju   

     ,ay;igAk; cilaJ. Nyru; fjpu;fSld; Nru;j;J Foha;gAWg;G cs;Nehf;fpia (endoscope)    
     rj;jpu rpfpr;irapYk; gad;gLj;jyhk;. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

(i) kdpjdpd; ,iug;igia mtjhdpf;f> Foha;gAWg;Gcs;Nehf;fp (endoscope) vt;thW 
toptFf;fpwJ vd;gij tpsf;Ff. 

(ii) Nyru; fjpupd; vt;tpay;Gfs; mjid rj;jpurpfpr;ir fj;jpahf (scalpel) gad;gLj;jtjw;Fg; 
nghUj;jg;ghlhf;Ffpd;wd? 

(iii) nkd;ikahd ,ioaj;ij Nyru; fjpu;fspdhy; mopg;gjw;F mjpy; ,lk;ngWk; vg; 
nghwpKiwr; nraw;ghL Nyriu rj;jpurpfpr;ir fj;jpapd; (Scalpel) nraw;ghl;bw;F 
VJthfpwJ? 

 

b) Gs;sp fha;r;rp ,izg;G (Spot welding) vdg;gLk; nrad;Kiwapy; tpopj;jpiuapy; Vw;gLfpd;w 

rpwpa fpopTfisr; rup nra;tjw;F Nyru; Jbg;Gf;fs; (Pulsed laser)  gad;gLj;jg;gLfpd;wJ. xsp 

ehu;fSf;Fs; GfKd; Nyru; fjpu;fspd; tY 125 𝑊 MFk;. gLfpd;w Nyru; fjpu;fspd; tYtpy; 
40% MdJ (incident power) ehu;fspD}lhff; flj;jg;gLtjpy;iy. 

(i) 1.5 × 10−3𝑚𝑚2 gug;gsTila tpopj;jpiuapy; ,e;j Nyru; fjpu;fs; Ftpf;fg;gLk; NghJ 

mf;fjpu;fspd; xspr;nrwpit 𝑊𝑚𝑚−2 ,y; fhz;f. 
(ii) Nyru;fw;iwapd; xt;nthU Jbg;Gk; (pulse) 0.5𝑚𝑠 ms fhyg;gFjpia nfhz;lJ vdpd;> 

xU Jbg;gpw;Fupa (pulse) fhyg;gFjpapy; tpopj;jpiuf;F toq;fg;gLk; rf;jpapd; msitf; 
fzpf;f. 

 

c) MNuhf;fpakw;w ,ioak; xd;iw mopg;gjw;F Nyru; fw;iw gad;gLj;Jk; tpjk; cUtpy; 
fhl;lg;gl;Ls;sJ. 

 
 
 
 
 
 
 

ghjpf;fg;gl;l fyk; 

MNuhf;fpakhd fyk; 

Nyru; 
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(i) Vd; Nyru; fw;iw rpy ,ioaq;fs; kl;Lk; mopf;fpd;wd vd;gij tpsf;Ff. 
(ii) nky;ypa ,ioag;gilnahd;iw mfw;Wtjw;F FWfpa Ftpaj;J}uk; cs;tpy;iyiag; 

gad;gLj;Jtjd; mD$yk; xd;iwj; jUf. 
 

       7. a)  (i) Nkw;gug;gpOitapd; gupkhzj;ij vOJf. 

       (ii) Rahjpd; Nkw;gug;Gr; rf;jp vd;gjhy; ahJ tpsq;Ffpd;wPu;? 

(iii) ABCD vd;gJ fpilahd fk;gpj; jlnkhd;whFk;. XY 
vd;gJ fk;gpj;jlj;jpy; ,af;ff; $ba Nfhnyhd;whFk;. 
jlk; XBCY ,y; Nkw;gug;gpOit 𝑇 cila 

rtu;f;fhug;glyk; cUthf;fg;gl;Ls;sJ. Nfhy; XY MdJ 

cUtpy; fhl;lg;gl;Ls;sthW ∆𝑥 J}uj;jpw;F mirg;gjw;F 
nra;ag;glNtz;ba Ntiyf;fhd Nfhitia vOJf. 
(cuha;T tpiriag; Gwf;fzpf;f) 

(iv) rpwpa jpzpTila tpisahl;Lg; glF ePupy;  mirahJ 
kpjg;gij cU fhl;Lfpd;wJ. mjd; gpd;dhy; cUtpy; 
fhl;lg;gl;Ls;sthW fl;G+unkhd;iw ,izj;jhy; glF 
Kd;Ndhf;fp js;sg;gLk;. ,f;$w;iw Nkw;gug;gpOit 
mbg;gilapy; tpsf;Ff. 

                       b) jpwe;jpUf;Fk; ePu;f;Fohia %bdhy; Fohapd; cl;RtupYs;s ePu; fPo;Nehf;fp   
       mire;J jpwe;j Kidapy; xd;W Nru;fpd;wJ. ,e;ePu; miuf;Nfhsj;ij   
       cUthf;fpaJk; FohapypUe;J ePq;fp khwh MiuAila Nfhsj;Jspahf    

       GtpaPu;g;gpd;fPo; tpOfpd;wJ. Fohapd; Kidapd; tpl;lk; 1 𝑐𝑚 MFk; 

(i) Fohapd; Kidapy; cUthfpapUf;Fk; ePupd; cau; jpzpitf; fhz;f. 
(ii) ePupd; Nkw;gug;gpOitiaf; fhz;f. 
(iii) GtpaPu;g;gpd; fPo; tpOk; ePu;j;Jspapd; Miuiaf; fhz;f.. 
(iv) tspapy;  fPo;Nehf;fp  tpOk;  ePu;j;Jsp jiuapy; gl;L cile;J ru;trkdhd Nfhstbthd 

100 Jspfis  cUthfp rkdhd  ,af;fr;rf;jpAld;  nry;fpd;wd. jiuapy;  NkhJtjhy; 

Vw;gLk; rf;jp ,og;ig Gwf;fzpf;f. ePupd; mlu;j;jp 1000 𝑘𝑔 𝑚−3, 𝜋 = 3 , 2
4

3 = 2.5, 10
8

3 ≈ 500 
     (1) cile;j Nfhsj;Jspnahd;wpd; Miuiaf; fhz;f. 

     (2) xU jputj;Jsp ngWk; cau; ,af;fr;rf;jpiaf; fhz;f. 

         c)  ePu;f;Fohia tpiuthf jpwf;Fk;NghJ ePu; epuy; fPo;Nehf;fpr; nry;tij   
       cU fhl;Lfpd;wJ. ePu; epuy; fPo;Nehf;fp tpOk;NghJ Muk;gj;jpy; ePupd;  

    Nkw;gug;G NeuhfTk;  gpd;du ; Fw;wiyahfTk;  ,Uf;Fk;. cUthFk; 

    Fw;wiyapd; Miu 𝑅𝑍 MdJ gpd;tUk; rkd;ghl;bdhy; jug;gLfpd;wJ. 

   𝑅𝑍 ,d; ngWkhdk; Fwpj;jnthU ngWkhdj; jpYk; ghu;f;f mjpfupf;Fk;   
    NghJ ePu; epuy; cile;J ePu;j;Jspfs; cUthfj;njhlq;Fk;. 

                    𝑅𝑍 = 𝑅0 + 𝐴𝑘 cos(𝑘𝑍) 

    𝑅0 =  ePu;j;Jspapd; Miu 

       𝐴𝑘 =  cUthFk; Fw;wiyapd; tPr;rk; 

        𝑘 =  miy vz; ( 1 cm J}uj;jpy; Vw;gLk; nkhj;j KbfspdJk; jhopfspdJk; vz;zpf;if) 

   𝑍   =   Fohapd; KidapypUe;J ePu; epuypd; ePsk; 

ePu; epuy; cila Muk;gpf;Fk;NghJ  𝐴𝑘 =
𝑅0

2
 , 𝑅𝑍 = 1.25𝑅0 ck; MFk;. 10 𝑐𝑚 J}uj;jpy; 100 

KbfSk; jhopfSk; cs;sJ. 

(i) ,e;epiyapy; ePu; epuypd; miy vz;zpf;ifiaf; fhz;f. 
(ii) ePu; epuypypUe;J ePu;j;Jspahf cila Muk;gpf;Fk; J}uj;ij Fohapd KidapypUe;J 

fhz;f. 
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∆𝑥 C D

A 

𝑙 

B X

Y
rtu;f;fhug;glyk; 

20𝑐𝑚 

𝑅𝑍 



 
 

8. nra;kjp xd;W Gtpiar;Rw;wp tl;lg;ghijapy; miyT 
fhyk; 𝑇   Ald; tyk; tUfpd;wJ. Gtpapd; Miu 𝑅 

MfTk; Gtpf;F mz;ikapy; <u;g;G Mu;KLfy;  𝑔 MfTk;    
cs;sJ.  
(a) nra;kjp kPJ jhf;Fk; <u;g;Gf;ftu;r;rptpirf;fhd    

Nfhit xd;iw vOJf. ghtpj;j FwpaPLfis 
tiuaWf;f. 

(b) nra;kjpapd; tl;lg;ghijapd; Miu 𝑟 ,w;fhd 

Nfhitia 𝑇, 𝑅, 𝑔 rhu;ghf ngWf. 
(c) Njitahd epge;jidfisj; je;J Gtpepiyahd   

nra;kjp vd;gjdhy; fUJtJ vd;d vd tpsf;Ff.  
(d) GtpNkw;gug;gpy; ,Ue;J Gtpepiyahd nra;kjpf;fhd 

J}uj;ijf; fhz;f 

(e) Gtpepiyahd nra;kjpapd; fjpiaf; fhz;f. 
(f) Gtpepiyahd nra;kjpia Neubahf mjd; ghijapy; itg;gJ my;y. ,jid Kjypy; 

ePs;tisa ,lkhw;Wkz;lyj;jpd; mz;ikepiyahd Gtpapd; Nkw;gug;gpy; ,Ue;J 1600 𝑘𝑚  
J}uj;jpy; itg;gJld; Nra;ikepiy Gtpepiyahd kz;lyj;jpw;F khw;wg;gLfpd;wJ. gFjp (e) 
,y; fzpf;fg;gl;l fjpNa Nra;ikepiyapy; nra;kjpapd; fjp vdj; jug;gLfpd;wJ. Gtpapd; 
Miu 6400 𝑘𝑚 MFk; 
(i) mz;ikepiyapy; mjd; fjp 8 𝑘𝑚𝑠−1 vdf;nfhz;L Nra;ikepiyapy; fjpiaf;fhz;f. 

(ii) ,lkhw;Wkz;lyj;jy; ,Ue;J Gtpepiyahd kz;lyj;jpw;F khw;Wtjw;F Njitahd 
Nkyjpf rf;jpiaf; fhz;f 

(iii) tpz;ntsp Xlj;jpdhy; Neubahf Gtpepiyahd kz;lj;jpy; itg;gijtpl 
,lkhw;Wkz;lyj;jpy; ,Ue;J Gtpepiyahd kz;lyj;jpy; itg;gjpy; rf;jp njhlu;ghd 
mD$yj;ijj; jUf. 

 
 

    9. gFjp (A) ,w;F my;yJ gFjp (B) ,w;F tpil vOJf. 

   A)   a)    nrt;tfr;rUs; xd;iwf; nfhsu; Neu; Xl;l kpd;Nkhl;lnuhd;W 
    Miuad; fhe;jg;Gyj;jpy; cs;sij cU(1) fhl;Lfpd;wJ. 

(a) Msp S MdJ %lg;gl;lhy; Nkhl;lupd; RUspd; 
Row;rpf;fhd fhuzj;ijAk; RUis tiue;  
Row;rpj;jpiriaAk; Fwpj;Jf; fhl;Lf.  

 

(b) NkYs;s RUs; RUspd; Row;rp kPbwd; 𝑓 MFk;. RUs; 

Roy;tjhy; RUspy; J}z;lg;gl;l kp.,.tp. 𝐸𝑏 MfTk; 𝐸𝑏  

,w;fhd epak FwpaPLfisf; nfhz;lNfhit   𝐸𝑏 =
2𝜋𝐵𝐴𝑁𝑓 Mapd; Nfhitapy; 𝐵, 𝐴, 𝑉 vd;gtw;iw 
milahsk; fhz;f. 

(c) 𝐵 = 1𝑇, 𝐴 =  10 𝑐𝑚2, 𝑁 = 50 MfTk; RUspd; jil 4𝛺 ck; MFk;. RUSf;F toq;fg;gLk; 

GwNthy;w;wsT 𝑉𝑆 =  12𝑉 I  

gpuNahfpf;fg;gLk;NghJ RUs; 
100

𝜋
𝑟𝑒𝑣 𝑠−1 vd;Dk; kPbwDld; 

Roy;fpd;wJ. ,f;fzj;jpy; RUspD}L ghAk; 
kpd;Ndhl;lj;ijf; fhz;f 

(d) cU(2) ,y; fhl;bathW Nkhl;luhdJ ePu;g;gk;gpf;F 
,izf;fg;gl;L> tpdh (a) (iii) ,Ys;s epiyapy; 
njhopw;gLfpd;wJ. FohapypUe;J ePu; ntspNaWk; Ntfj;ijf; 
fhz;f. Fohapd; FWf;Fntl;Lg;gug;gsT 2 𝑐𝑚2 ck; ePupd; 
mlu;j;jp 1000 𝑘𝑔 𝑚−3 ck; MFk;. vy;yh NeuKk; jhq;fpapy; 
ePu;Kw;whf epuk;gpAs;sJ vdf;fUJf. 

 

 

 

- 10 - 𝑨𝑳/𝟐𝟎𝟐𝟏/𝟎𝟏-𝑻-𝑰𝑰 

[ gf; 11 [g; ghu;f;f. 

mz;ik 
epiy 

Nra;ik 
epiy 

nra;kjp 

,lkhw;W 
kz;lyk; 

Gtpepiyahd 
kz;lyk; 

Nkhl;lhu; 



 

b) cU(3) ,y; fhl;bathW kpd; ,af;ftpirapy; njhopw;gLk; 
Nkhl;lhu; tz;b xd;iw khztndhUtd; cUthf;fpdhd; 

gpd; rpy;Yf;F Neubahf nghUj;jg;gl;Ls;s Nkhl;lhu; (𝑀1) 
ck; Kd; rpy;Yf;F nghUj;jg;gl;Ls;s Nkhl;lu; (𝑀2) cld; 
gpujhd tpsf;F (B) njhluhf ,izf;fgl;L ,j;njhFjp 
gw;wupf;F rkhe;jukhf njhLf;fg;gl;Ls;sJ. tpsf;F 
12𝑉, 6 𝑊 cilaJ. gw;wupapd; kp.,.tp. 24 𝑉 ck; mjd; 

mfj;jil 2𝛺  ck; MFk;.𝑀1, 𝑀2  vd;gtw;wpd; fUs;fspd; 
jilfs; KiwNa 8𝛺, 4𝛺 MFk;. 

(i) Msp S I %Lk; fzj;jpy; tpsf;fpD}L ghAk; kpd;Ndhl;lj;ijf; fhz;f. 
(ii) tz;b ,aq;Fk; Nkhl;lu; 𝑀1 kl;Lk; Roy mDkjpf;fg;gLk;NghJ kpd; tpsf;F mjpy; 

Fwpf;fg;gl;Ls;s tpjj;jpy; xspUfpd;wJ. ,f;fzj;jpy; Nkhl;lu;  𝑀2 ,y; J}z;lg;gLk; gpd; 
kp.,.tp. If; fhz;f. 

(iii) Nkhl;lu; tz;bapd; Kd;rpy;Y tpdh (b)(ii) ,y; cs;sthW NfhzNtfj;Jld; Rod;W tz;b 
nry;Yk;NghJ ,U rpy;YfspdJk; NfhzNtfq;fs; rkdhfpd;wJ. Nkhl;lupd; jiliaj; 

jtpu kw;iwa ,ay;Gfs; rkdhapd; Nkhl;lu; 𝑀1 CL ghAk; kpd;Ndhl;lj;ijf; fhz;f. 
 

c) ntg;gkhd gpuNjrj;jpy; tz;b nry;Yk;NghJ Xl;LeUf;F Fspuhd fhw;Nwhl;lj;ij 
toq;Ftjw;fhf tsp Cjp (blower) njhopw;gLj;Jtjw;F Njitahd kpd; rf;jpia 

toq;Ftjw;F R+upa mLf;F (soler panel) gad;gLj;jg;gLfpd;wJ. gfy; fhyq;fspy; 

Nrkpf;fg;gl;l R+upa rf;jpia kp.,.tp. 12𝑉 cila Ni-Cd gw;wup Nrkpj;J itf;Fk;. R+upa 

mLf;fpdhy; 13 𝑉 I gw;wupf;F toq;fg;gLtJld; xU R+upafyj;jpdhy; 50 𝑚𝐴 kpd;Ndhl;lKk; 
0.5𝑉 Nthy;w;wsTk; toq;Ffpd;wJ gw;wup ehd;F kzpj;jpahyq;fSf;F 0.5 𝐴 kpd;Ndhl;lj;ij 
tsp Cjpf;F (blower) toq;Ffpd;wJ. 

 
 
 
 
 
 

 

 
 
 
 

(i) vy;yh R+upafyq;fSk; ru;trkdhdit. xU epiuapy; gy fyq;fs; njhluhf 
,izf;fg;gl;L mt;thwhd gy epiufs; rkhe;jukhf ,izf;fg;gl;Ls;sd. xU 
epiyapy; cs;s R+upaf;fyq;fspd; vz;zpf;ifiaf; fhz;f. 

(ii) gfy; fhyj;jpy; ehd;F kzpj;jpahyq;fs; njhlu;e;J Ntiynra;Ak;NghJ 𝐸2 gw;wupapdhy; 
toq;Fk; nkhj;j Vw;wj;ij mk;gpau; - kzpj;jpahyk; (𝐴 ℎ)  ,y; jUf. 

(iii) R+upa mLf;fpy; ,Uf;Fk; epiufspd; vz;zpf;if vj;jid? ,jpypUe;J nkhj;j 
R+upaf;fyq;fspd; vz;zpf;if ahJ? 

(iv) ,r;Rw;wpYs;s ,yl;rpa ,Uthapapd; gad;ghl;ilf; $Wf. 
 

 

 

                  B) a) Si jpuhd;rpw;wiug; gad;gLj;jp mikf;fg;gl;Ls;s Rw;whdJ   

                    ghj;jpuj;jpd; ePu;kl;lk; 𝑋𝑌 I milfpd;wNghJ  xspfhYk;.      
        ,Uthap      xspuf;$bajhf     Vw;gLj;jg;gl;Ls;sJ  

        jpuhd;rpw;wuhdJ epuk;gy; epiy milAk;NghJ 𝐿𝐸𝐷 xspuf; 

        $bajhf  ,Ug;gJld; ,jd;NghJ  𝐿𝐸𝐷 ,w;Ff; FWf;Nf 

        Md mOj;jNtWghL 2 𝑉 Mfpd;wJ. (ePiuf; flj;jp vdf; 
       nfhs;f) 
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jiytpsf;F 

 

,yl;rpa ,Uthap 

tsp Cjpf;F 
Ni-Cd 

13𝑉 

𝐸2 



 

(i) Nrfupg;ghY}lhd mjpAau; kpd;Ndhl;lj;ijf; fhz;f. 
(ii) Nenuhj;j mb kpd;Ndhl;lj;ijf;fzpf;f (𝑅𝐵 = 215𝑘𝛺) 

(iii) 𝐿𝐸𝐷 xspUk;NghJ jpuhd;rpw;wupd; mjpAau; kpd;Ndhl;l eak; ahJ 
 

b) jpuhd;rpw;wnuhd;W 𝑁𝐴𝑁𝐷 gliyahf gad;gLj;jg;gl 
KbAk; ,jw;fhd Rw;Wtupg;glk; fhl;lg;gl;Ls;sJ. 
D1,D2 ,yl;rpa cgfuzq;fshf fUjyhk; 

(i) 𝐴, 𝐵 nga;g;Gf;fshfTk; 𝐹 gag;ghfTk; nfhz;L 
,r;Rw;Wf;fhd cz;ik ml;ltizia vOJf.  

(ii) 𝑉𝑐𝑐 = 5 𝑉 vdf; nfhz;L gpd;tUtdtw;iwf; 
fhz;f. 

                    (a)  mbkpd;Ndhl;lk; 𝐼𝐵(𝑉𝑩𝑬 = 0.7𝑉) 

        (b)  𝐹 ,Ys;s mOj;jk; 

                    (c)  ,jpypUe;J 𝐴 = 𝐵 = 1 MFk;NghJ b(i) ,Ys;s 
        ngWkhdk; 

 

c)  𝑁𝐴𝑁𝐷, 𝑁𝑂𝑅 gliyfisg; gad;gLj;jp 𝑆 − 𝑅 vOtpO xd;iw Mf;fKbAk;. 

(i) 𝑁𝑂𝑅 gliyiag; gad;gLj;jp 𝑆 − 𝑅 vOtpO xd;iw Mf;Fk; Rw;W tupg;glk; xd;iw 
tiue;J fhl;Lf. 

(ii) njhlu; ju;f;fg;gliyf;Fk; xUq;fpize;j ju;f;fg;gliyf;Fk; ,ilapyhd NtWghL ahJ 
 

d) gr;ir tPnlhd;wpd; ntg;gepiy 200𝐶 ,Yk; 
ngupajhf ,Uj;jy; Ntz;Lk; ,jw;fhf 
xOq;fikf;fg;gl;l Rw;wpy;ntg;gepiy 20°𝐶 ,Yk; 
mjpfupf;Fk;NghJ Fkpo; 𝐿 xspUfpd;wJ. 20°𝐶 ,y; 
ntg;gj;jilir 𝑇 ,d; jil 800𝛺  𝑆 − 𝑅 ,dhy; 
FkpOf;F 5 𝑉 toq;fg;gl Fkpo; xspUk; 
ntg;gj;jilirapd; ntg;gepiy Fiwf;fg;gl mjd; 
jilAk; Fiwfpd;wJ 
(i) gr;ir tPl;bd; ntg;gepiy 20°𝐶 vdpd; Fkpo; 

xspUk; vdf; fhl;Lf. 
(ii) 20°𝐶 ,Yk; ntg;gepiy FiwAk;NghJ Fkpo; xspuhJ vdf; fhl;Lf. 

 

e) NkYs;s miwahdJ tspg;gjdhf;fpAld; ,ize;J nraw;glf;$bajhf 
kpd;tprpwpnahd;iwAk; kpd;Fkpnohd;iwAk; nfhz;Ls;sJ. ,t;tiwapy; tspg;gjdhf;fp 
nraw;gLj;Jk;NghJ kpd;Fkpo; xspuNtz;bapUg;gJld; kpd;tprpwp epWj;jg;gl Ntz;bAKs;sJ. 
Mdhy; tspg;gjdhf;fp nraw;gLj;jg;glhj Neuq;fspy; kpd;FkpOk; kpd;tprpwpAk; mtw;Wf;Fupa 
Mspfspd; %yk; nraw;gLj;jg;glf;$bait. tspg;gjdhf;fp ,y;yhj Neuq;fspy; kpd;Fkpio 
xspur;nra;jJk; kpd;tprpwp jhdhfNt nraw;gLj;jg;gl Ntz;Lk;. tspg;gjdhf;fp nraw;gLk; 
NghJ 𝐴 = 1 vdTk; kpd;FkpOf;Fupa Msp %lg;gLk; NghJ 𝐵 = 1 vdTk; kpd;tprpwpf;Fupa 
Msp Klg;gLk; NghJ   𝐶 = 1  vdTk; nga;Gf;fisf; nfhz;Lk; kpd;tprpwp nraw;gLk; NghJ 

gag;G 𝐹1 = 1 vdTk; kpd;Fkpo; xspUk; NghJ gag;G 𝐹2 = 1vdTk; gag;Gf;fisf; nfhz;Lk; 
NkYs;s rhjdq;fspd; njhopw;ghl;Lf;Fupa cz;ik ml;ltidiaj; jahupf;Ff. 

 
 

10. gFjp (𝐴) ,q;F my;yJ gFjp (𝐵) ,w;F khj;jpuk; tpil vOJf. 
A) 60 𝐾𝑔 jpzpTila kujd; Xl;l tPuhq;fid xUtu; XLtjw;F Maj;jkhf Xa;tpy; cs;s NghJ 

clypd; mDNrgj; njhopg;ghl;bd; NghJ gpwg;gpf;fg;gLk; ntg;gtPjk; 300𝑊 MFk;. Fwpj;j 
ehspy; R+oy; ntg;gepiy ruhrupahf 3°𝐶 Mf cs;sJ. mg;NghJ clypd; ntg;gepiy 38°𝐶 

,y; khwhJ cs;sJ. ,tu; xl Muk;gpj;jJk;> clypd; ntg;gk; gpwg;gpf;Fk; ruhrup tPjk; 840𝑊 
,dhy; mjpfupf;fpwJ. 
a) Foy; ntg;gepiyapYk; cly; ntg;gepiy cau;thf ,Ug;gjw;fhd fhuzk; ahJ 
b) tPuhq;fid Xa;tpy; cs;s NghJ clypy; ,Ue;jhd ntg;g ,og;G tPjk; ahJ? 
c) Xl Muk;gpj;jTld; clypd; ruhrup ntg;g mjpfupg;G tPjk; ahJ? 
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d) epA+l;ldpd; Fspuy; tpjpf;fika clypy; ,Ue;J ntg;g ,og;G Vw;gLfpwJ> vdf; nfhz;L 

mts; XLk; Ntisapy; mtd; milaf;$ba cau; ntg;gepiy ahJ?  
e) clypd; ntg;gepiy 46°𝐶  I mzkpf;Fk; NghJ clypy; cs;s rpy fyq;fs; 

,we;Jtplf;$Lk; (Kisf;fyq;fs;) MfNt clyhdJ ,t;thwhd re;ju;g;gq;fspy; clypd; 
ntg;gepiyia cauhjthW R+oypw;F ntg;gj;ij $ba msT ,og;gjw;F clypy; ,Ue;J 
ePu; ntspNaw;wg;gl;L Mtpahjy; %yk; ntg;gk; ,of;fg;gLfpwJ. ,t;thwhd nraw;ghl;by; 
cly; jdJ ntg;gepiyia 44°𝐶 ,y; NghfpwJ Mapd;> 

i. 44°𝐶 ,y; cly; ntg;gepiy Ngzg;gLk; NghJ epA+l;ldpd; Fspuy; tpjpf;F mikthd 
clypy; ,Ue;jhd ntg;g ,og;G tPjk; ahJ? 

ii. cly; jdJ ntg;gepiyia 44°𝐶 ,y; NgZtjw;F clypy; ,Ue;J Mtpahf Ntz;ba 
ePupd; ,opTj;jpzpT? 

iii. tpdh (e) (ii) ,y; ePu; vLj;j vLNfhs; ahJ? 
 

f) mtsJ Xl;lg;ghijapy; R+oy; ntg;gepiy 30°𝐶 MfNt ,Uf;f xU fhl;Lg;gFjpapD}L 
nry;Yk; NghJ cly; jdJ ntg;gepiyia 44°𝐶 ,Yk; rw;W cau;e;j ntg;gepiyapNy 
Ngzf;$bajhf ,Ue;jJ ,jw;F rhj;jpakhd fhuzk; ahJ? 

g) kujd; XLgtu;fSf;F Xl;l Cf;Ftpg;ghsu;fs; mtu;fs; kPJ ePu; gha;r;Rthu;fs;. ,jdhy; 
Vw;gLk; ed;ik xd;Wk; jPik xd;Wk; jUf 

           clypd; ruhrup jd;ntg;gf; nfhs;ssT        - 4200𝐽𝑘𝑔−1𝐾−1 

    44°𝐶 ,y; ePupd; Mtpahjypd; jd;kiw ntg;gk;  -  2.025 × 106𝐽𝑘𝑔−1 
 

       B)   𝑋 - fjpu; Fohapd; khjpup cU fPNo fhl;lg;gl;Ls;sJ.  
 

 
 
 
 
 
 
 
 
 

a) ,t; 𝑋 - fjpu; FohahdJ njhlu;r;rpahd tPr;rpYs;s 𝑋 - fjpu; Nghl;Nlhd;fis cw;gj;jp 
nra;fpd;wJ vd;gjid fPNo jug;gl;ltw;iw fUj;jpy; nfhz;L RUf;fkhf tpgupf;f. 
(i) ,yj;jpud; Jg;ghf;fp 
(ii) Mu;KLf;Fk; mOj;j NtWghL 
(iii) ,yf;F 
(iv) Fspu;j;Jk; nrl;ilfs; 

b) xspapd; Nghl;ld; khjpupia gad;gLj;jp 𝑋 - fjpu; Nghl;ld;fspd; cau; kPbwd; 𝑓𝑚𝑎𝑥 =
𝑒𝑉

ℎ
  

vdf; fhl;Lf. 
(𝑓𝑚𝑎𝑥 - cau; kPbwd;> 𝑉 - Mu;KLf;Fk; Nthy;w;wsT) 

c) 𝑋 - fjpu; Fohnahd;wpw;F gpuNahfpf;fg;gl;l mOj;jNtWghL 3.00 × 104 𝑉 MFk;. 

(i) ,yf;if jhf;f rw;W Kd;du; ,yj;jpudJ ,af;f rf;jp> fjp vd;gtw;iwf; fhz;f 
(ii) ,yf;if mila rw;W Kd; ,yj;jpudpd; b - GNwhf;fpyp miy ePsj;ijf; fhz;f. 
(iii) fhyg;gLk; 𝑋 - fjpu;g;gpd; cau; kPbwidf; fzpf;Ff 

d) (i) 𝑋 - fjpu; ,ae;jpuj;ij  ,af;Fgtu;  ngWk;  fjpu;g;gpd;  Cl;il ,opthf;Ftw;fhd ,U  
    topfisj; jUf 

(ii) fl;bnahd;whdJ. mjid R+oTs;s ,ioaj;jpYk; 5% mlu;e;jjhf cs;sJ 
,ioaj;jpYs;s fl;bia fz;Lgpbg;gjw;F 𝑋 - fjpu; glkhdJ vt;thW cjTk; vd 
tpsf;Ff. 

e) gpd;tUk; re;ju;g;gq;fspy; 𝑋 - fjpu; Fohapd; gag;gpy; Vw;gLk; khw;wq;fis tpgupf;Ff. 
(i) Nthy;w;wsT V mjpfupf;fg;gbd; 
(ii) ntg;gkhf;fpapy; kpd;Ndhl;lk; mjpfupf;fg;gbd 
   (𝑒 = 1.6 × 10−19𝐶, 𝑚𝐶 = 9.11 × 10−31𝑘𝑔, ℎ = 6.63 × 10−34𝐽𝑠) 
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