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ftdpf;f    : 

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

 vy;yh tpdhf;fSf;Fk; tpil vOJf. 

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

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

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

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

 
 

 

 
 

 

 
 

01.  xU fjph; njhopw;ghl;L khjphpapd; njhopw;ghL A MdJ Neuk; t cld; khwyhdJ njhlh;Glik     

A=A 0 e t apdhy; jug;gLfpd;wJ. A0 ,dJ; ghpkhzq;fs;  

  (1) T (2)T
1

 (3)MT (4)M
1

T (5) ghpkhzk; ,y;iy  
 

02. xU cNyhff; Fw;wpapd; ntg;gepiyia 20
0
C My; caHj;Jfpd;w NghJ mjd; fdtsT 0.12% My; 

mjpfupf;fpwJ. cNyhfj;jpdJ Vfgupkhz tpupifj;jpwd;. 

 (1) 2x 10
-5

K
-1

 (2) 4x 10
-5

K
-1

 (3) 6 x10
-5

K
-1

 (4) 8x 10
-5

K
-1

 (5) 1x10
-4

K
-1 

03. X mr;R topNa mirAk; Jzpf;ifnahd;wpd; 

Neuj;Jldhd epiyapid mUfpYs;s  tiuG 

fhl;Lfpd;wJ. jug;gl;l tisapapw;F mika 

Jzpf;if vj;jid jlitfs; fzepiy 

Xa;tile;Js;sJ. 

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

 (4) 6 (5) 7 

 

04. Xh; vspik ,af;fj;ij Mw;Wk; Jzpf;ifnahd;W jdJ xU KOmiytpy; ,UNtWGs;spfspy;  

(A) xNu Ntfq;fis nfhz;bUf;fyhk; 

(B) xNu fjpfis nfhz;bUf;fyhk; 

(C) xNu Mh;KLfy;fis nfhz;bUf;fyhk; 

(1)  (A) kl;Lk;  
(2) (B) kl;Lk;  

(3) (C) kl;Lk;  

(4) (A),(B) kl;Lk; (5) (B),(C) kl;Lk; 
 

05. Miu a iaAila jdpahf;fpa flj;Jk; Nfhsk; xd;wpd; gug;gpd; kPJ Vw;wnkhd;W Nkw;gug;G mlHj;jp σ 

Mf ,Uf;f rPuhfg; guk;gpAs;sJ. ,f;Nfhsj;jpd; Nkw;gug;gpy; kpd;Gyr;nrwpT .  
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06. thAf;fistpl jpz;kq;fspy; nghJthf xypapd; Ntfk; cah;T, ,jw;F jpz;kq;fspy; cah;thf ,Ug;gJ 

(1) mKf;fk;  

(2) ntg;gepiy 

(3) mlh;j;jp 

(4) kPs;jd;ik 

(5) rhh;%yf;$w;W jpzpT  
 

07. A mhpaf;NfhzKila XH mupaj;jpy; kQ;rs; epw xspf;fjpHgl;L ,opT tpyfYWfpwJ. ,e; epiyapYs;s 

gLNfhzk; I ck; Xh; KwpNthuj;jpy; KwpNfhzk; r ck; nkhj;j tpyfy; Nfhzk; D ck; MFk;. ,J 

gw;wpa gpd;tUk; njlh;Gfisf;fUJf   

(A)   A  > 2r  

(B)   2(I - r) = D  

(C)   A = 2I  

 (1) (A) khj;jpuk; cz;ikahdJ    (2) (B) khj;jpuk; cz;ikahdJ 

(3) (C) khj;jpuk; cz;ikahdJ    (4) (A),(B) khj;jpuk; cz;ikahdit 

(5) (A), (C) khj;jpuk; cz;ikahdJ 

08.  

 

 

 

NkYs;s gupNrhjid xOq;fikg;gpy; jpzpTfs; m1 ck; m2 ck; ,Nyrhd ,io xd;wpdhy; cuha;T, 

jpzpT mw;w fg;gp xd;wpd; Nkyhf ,izf;fg;gl;Ls;sd. jpzpT m1 MdJ cuha;tw;w fpilNkw;gug;G 

xd;wpd; kPJ tOf;Ffpd;wJ. m1 , m2 Mfpa ,U jpzpTfspd; ngWkhdq;fs; , ,ilj;Jhuk; d , jpzpT m1 

MdJ x1 If; fle;J kPz;Lk; x2 If; flf;Fk; Nghjhd mjd; fjpfs; vd;gd mstplg;gLfpd;wd. gpd;tUk; 

vr; nrad;Kiwf;fhf ,g; gupNrhjid mikg;ig gad;gLj;j KbAk;? 

(A) ce;jf;fhg;ig tpsf;Ftjw;F 

(B) rf;jpf;fhg;ig tpsf;Ftjw;F 

(C) <h;g;gpyhd Mh;KLfypd; ngWkhdj;ij mstpLtjw;F 

(1) (A) ,w;F kl;Lk;  (2)  (B) ,w;F kl;Lk;   (3) (C) ,w;F kl;Lk;  

(4)  (A),(B) vd;gtw;wpw;F ;  (5) (B),(C) vd;gtw;wpw;F  
 

 

09. kgm
2
 rlj;Jtj;jpUg;gKk; 0.1m  MiuAk; cila tl;lj;jl;lhdJ rha;jsj;jpd; cr;rpapy; ,Ue;J  cUs 

mDkjpf;f rWf;fhJ cUz;L nry;fpwJ.  jl;L ,aq;f Muk;gpj;jjpypUe;J  5 KOr;Row;rpfis Mw;wpa 

epiyapy; mjd; NfhzNtfk; 2rads
-1 vdpd; jsj;jpdhy; jl;Lf;F toq;fg;gLk; cuha;T tpir ahJ?  

 (1) 2N (2) 4N (3) 5.5N (4) 6.3N (5) 7N 

 
 

10. 100
0
C ntg;gepiyapy; cNyhff;fk;gpapd; jilahdJ, 20

0
C ,y; mjd;jilapdJ 40% mjpfkhapd; 

mj;jilj;jputpaj;jpd; jilntg;gepiyf;Fzfj;jpd; ngWkhdk.;  

 
200

1
)1(

 180

1
)2(

 100

1
)3(  60

1
)4(

 50

1
)5(  

 

11. a,2a MiuAila xNugjhj;jpyhd jpz;kf;Nfhsq;fs; Fwpj;j ghapapDs; Rahjpdkhf ,aq;f mDkjpf;f 

g;gLfpd;wJ.. rpwpa Nfhsk; vLf;Fk; KbTNtfk; V0 vdpd; nghpa Nfhsk; vLf;Fk; KbT Ntfk; ahJ   

  (1) V0  (2) 2V0   (3) 3V0   (4) 4V0    (5) 8V0 
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12. fhh; xd;W nfhz;bUf;Fk; mjpAah; Mh;KLfy; 5ms
-2 ck; kpff;Fiwe;j Mh;KLfy; -5ms

-2  ck; MFk;. 

fhh; Xa;tpypUe;J Muk;gpj;J gpd; 20m Jhuj;jpy; cs;s xU Gs;spapy; kPz;Lk; Xa;tpw;F tUtjw;F vLf;Fk; 

kpff;Fiwe;j Neukhf ,Ug;gjw;F rhj;jpakhdJ. 

 (1) 2s (2) 3s (3) 4s (4) 5s (5) 6s 

 

13.  

 

 

 

 

 

jbj;j fz;zhbg;ghj;jpuj;jpDs; ePh; cs;sJ. glj;jpy; fhl;batw;Ws; ePh; Nkw;gug;gpy; gLk; xUepw 

xspf;fjphpd; njhlUk; ghijahf mikaj;jf;fJ / mikaj;jf;fit  

(1) (X) kl;Lk;  (2) (X) ck; (Y) ck; kl;Lk; (3) (Y) ck; (Z) ck; kl;Lk; 

(4) (X) ck; (Z) ck; kl;Lk; (5) (X) , (Y) , (Z) vy;yhk; 
   

 

14. kpd;Gyq;fs; fhe;jg;Gyq;fs; gw;wpa gpd;tUk; $w;Wf;fspy; vJ cz;ikahdjd;W? 

(1) kpd;Gyj;jpYs;s  epiyahd Vw;wj;jpy; kpd;tpir jhf;Fk;. Mdhy; fhe;jg;Gyj;jpYs;s epiyahd 

Vw;wj;jpy; fhe;jtpir jhf;fhJ.  

(2) kpd;GyKk; fhe;jg;GyKk; kl;Lk; cs;s gpuNjrj;jpy; Vw;wk; xd;W ,aq;Fnkdpy; ,jd; Ntfk; khwhJ 

,Uf;fyhk;   

(3) fhe;jg;Gyk;; kl;Lk; cs;s gpuNjrj;jpy; Vw;wk; xd;W ,aq;Fnkdpy; ,jd; Ntfk; khwhJ ,Uf;fyhk;   

(4) rPuhd fhe;jg;Gyk;; kl;Lk; cs;s gpuNjrj;jpy; fhe;jg;Gyj;jpw;F nrq;Fj;jhf ,aq;Fk;  Vw;wk; xd;W 

khwh Mh;KLfiyf; nfhz;bUf;Fk;   

(5) rPuhd kpd;Gyk; kl;Lk; cs;s gpuNjrj;jpy; Vw;wk xd;W vj;jpirapy; ,aq;fpDk; mjd; Mh;KLfy; 

khwhJ  

 

 

15. 39 kg  jpzpTila  Fw;wp xd;W fpilNkw;gug;gpy; 

itf;fg;gl;L  xU gpuNahf tpir F ,dhy; glj;jpy; 

fhl;bathW ,Of;fg;gLfpwJ. Nkw;gug;gpw;Fk; Fw;wpf;Fkhd 

,af;ftpay; cuha;T Fzfk;  0.4 MFk.; Fw;wpahdJ 

Nkw;gug;G topNa khwh Ntfj;JlDk; ,aq;FfpwJ vdpd; F 

,d; gUkd; ahJ  

 (1)100N (2)150N (3)200N (4)290N (5)400N 
 

16. Xa;tpYs;s xyp Kjy; xd;W 34cm miyePsKila miyfis cUthf;Ffpd;wJ tspapy; xypapd; fjp 

340ms
-1 MFk;. mt; xyp Kjy; 20ms

-1 rPHf;fjpapy; ,aq;fj; njhlq;Fkhapd; ghijapd; topNa Kd;Ndhf;fp 

nrYj;jg;gLk; xypapd; miy ePsk;. 

  (1) 68cm (2) 36cm (3) 35cm (4) 34cm (5) 32cm 

 

17. tspapdhy; epug;gg;gl;lJkhd rkhe;juj; jl;lf; nfhs;sstpnahd;whdJ V mOj;j NtWghl;bw;F Vw;wg;gl;L 

jdpikg;gLj;jg;gl;Ls;sJ.  ,j;jl;lq;fSf;fpilapYs;s ntspahdJ gpd;dH kpd;Dioa khwpyp 4 IAila 

Clfk; xd;wpdhy; epug;gg;gLkhapd;> ,t;tOj;j NtWghlhdJ.  

(1) V/4 Mf khWk; (2) V/ 2√2 Mf khWk; (3) V Mf khWk; 

F 

(3/5)F 

(4/5)F 

(X) 

 

 
 

(Y) 

 

 
 

(Z) 

 

 
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(4) 2√2V Mf khWk; (5) 4V Mf khWk;  

18. xU kpd;dpizg;Gf;fk;gpapy; mJ cUfptplhky; tpuakhff;$ba cah; tY 0.5W ck; cah; kpd;Ndhl;lk; 

2A ck;   vdf;Fwpf;fg;gl;Ls;sJ. mJ ,UrkJz;lhf ntl;lg;gbd; xU Jz;L cUfptplhky; mjpy; 

tpuakhff;$ba cah; tYTk;, cah; kpd;Ndhl;lKk; 

 (1) 0.5W, 2A  (2) 0.25W, 2A (3) 0.25W, 1A (4) 0.5W, 1A (5) 1W, 2A 

19. %d;W rHtrkdhd rPuhd cNyhfr; rl;lq;fs; AB,CD,EF vd;gd 

glj;jpw; fhl;lg;gl;Ls;sthW (AB,CD Nfhy;fspd; ikaq;fSld; EF 

Nfhy; ,izf;fg;gl;Ls;sJ)  xd;whfg; nghUj;jg;gl;Ls;sd. Kid C 

0
0
C cWjp ntg;gepiyapy; epiy epWj;jg;gl;bUf;ifapy;> Kidfs; 

A,B,D %d;Wk;  100
0
C cWjp ntg;g epiyapy; epiy 

epWj;jg;gl;Ls;sd. Rw;whlYf;fhd ntg;g ,og;Gf;fs; 

Gwf;fzpf;fj;jf;fjhapd; cWjpepiyapy; ,r;Nrh;j;jp rl;lj;jpd; 

vg;gFjpapd; ntg;gepiyg;gbj;jpwd; cah;thdJ  

 (1) AE (2) BE (3) EF  

 (4) FC (5) FD 
  

20. Fwpj;jjpzpT thAtpw;F Q ntg;gk; toq;fg;gLifapy; khwh mKf;fk; P ,y; fdtstpy; Vw;gLk; khw;wk; 

ΔV mfr;rf;jpapy; Vw;gLk; mjpfhpg;G ΔU vd;gd fPo; cs;s ml;ltizapy; jug;gLfpwJ. 

Q ΔV ΔU 

500J 0.001m
3
(Fiwg;G ) 700J 

-500J 0.002m
3
(mjpfupg;G) X 

 

ml;ltizapy; cs;s juTfis gad;gLj;jp ml;ltizapy; X ,d; gUkidj; jUtJ. 

 (1) -900J (2) +900J (3)  +300J (4) -300J (5) g+r;rpak; 

 

21. 10Ω mfj;jilAila fy;tNdhkhdpf;F 10/19Ω jilia gf;fj;jilahf ,izj;J Fwpj;j 

kpd;Ndhl;lj;jpw;F KO mstpiljpUk;gy; fhl;lty;y  mk;gpaHkhdpahf khw;wg;gLfpwJ. khw;wg;gl;l 

mk;gpah;khdpapd; czh;jpwd; fy;tNdh khdpapd; czh;jpwdpd;  

(1) 20 klq;fpdhy; mjpfupf;Fk;    (2) 19 klq;fpdhy; mjpfupf;Fk;. 

(3) 1/20 klq;fhff; FiwAk;    (4) 1/19 klq;fhff; FiwAk;. 

(5) khw;wk; xd;Wk; ,Uf;fhJ. 
 

 

22. xU Gs;sp kpd;Ndw;wk; q MdJ Gw rPuhd kpd;Gyr; nrwpT E cs;s gpuNjrj;jpy; 

,t; kpd;Gyr; nrwptpd; nry;thf;fpd; fPo; ,aq;FfpwJ. q MdJ A ,ypUe;J B 

,w;F ,aq;Fk; NghJ mjd; ,af;fg;ghl;L rf;jpapy; cs;s khw;wk;. 

  (1) Ed (2) 2Ed (3) Eqd  

 (4) 2Eqd (5) juTNghjhJ 

 
 

23. neLQ;rhiy xd;wpy; nfhq;fpwPw; fw;fs; xd;Wf;nfhd;W ve;j ,ilntspAk; ,y;yhJ xd;Wlndhd;W kpf 

neUf;fkhf mLf;fp itf;fg;gl;Ls;sd. ,jd; fhuzkhf ,it tpuptila KbahJs;sJ. Fsph; fhyk; 

xd;wpy; mjhtJ ntg;gepiy 8
0
C MfTs;s ehs; xd;wpy; ,e;neLQ;rhiyapd; fl;Lkhd Ntiyfis 

Nkw;nfhz;l egh;fspdhy; ,f;fw;fs; Nkw;$wpathW mLf;fg;gl;ld. #lhd ehs; xd;wpy; mjhtJ 

ntg;gepiy 38
0
C Mf cs;s re;jh;g;gj;jpy; fw;fs; kPjhd jifg;G ahJ? 

nfhq;fpwPw;wpd; neUf;fYf;fhd aq;fpd; kl;L Y=20x10
9
Nm

-2
 , Vfgupkhz tpupifj;jpwd; 12x10

-5
K

-1 MFk;. 

 (1) 1.2x10
6
 Nm

-2
 (2) 2.4 x10

6
 Nm

-2
 (3) 7 x10

6
 Nm

-2
 (4) 7.2 x10

6
 Nm

-2
 (5) 7.2 x10

7
 Nm

-2 

A B 

E 

d 

100
0
C 100

0
C 

0
0
C 100

0
C 

C 

A B 

D  

 

F 

E 
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24. fpilahd Rukhdp ,ioahdJ ,t;tpioapd; jpzptpd; 100 klq;F jpzpTila epiwapdhy; 

<h;f;fg;gl;Ls;sJ. ,e;epiyapy; ,t;tpioapd;; xU KidapypUe;J kWKidf;F xU FWf;Fj; Jbg;G 

efUtjw;F 0.01s Njitg;gLtjhf mtjhdpf;fg;gLfpwJ. ,t;tpioahdJ Kjyhk; Nkw;nwhdpapy; 

mjph;ifapy; mjd; mjph;ntz;ahJ  

 (1) 100Hz (2) 200Hz (3) 300Hz (4) 400Hz (5) 500Hz                                                                                                                                

25.  

 

,U jpzpTfs; ,Nyrhd ,io xd;wpdhy;, fpilj;jsj;jpy; itf;fg;gl;l xU Mg;gpd; kPJ ,izf;fg;gl;l  

fg;gpfSld; njhLf;fg;gl;bUg;gij  glk; fhl;LfpwJ. vy;yh gFjpfSk;  cuha;tw;witahf cs;sd. 

,io ,Wf;fkhf ,Uf;f jpzpTfs; Xa;tpypUe;J tpLtpf;fg;gbd;  mjd; gpd; Mg;ghdJ  

(1) m1  <   m2 Mapd; ,lJGwj;jpw;F Mh;KLFk;. 

(2) m1  <   m2 Mapd; tyJGwj;jpw;F Mh;KLFk;. 

(3) jpzpTfspd; gUkd;fspy;; jq;fhJ ,lJGwj;jpw;F Mh;KLFk;. 

(4) jpzpTfspd; gUkd;fspy;; jq;fhJ tyJGwj;jpw;F Mh;KLFk;. 

(5) njhlh;e;J xa;tpypUf;Fk;  

 
 

 

26. NtW ve;jg; GyKk; mw;w gpuNjrj;jpy; IP,IQ Mfpa kpd;Ndhl;lq;fisf; fhTk; P,Q vd;Dk; ,UePskhd 

rkhe;juf;fk;gpfisg; glk; fhl;LfpwJ. fk;gpfSf;fpilg;gl;l J}uk; d  MFk;.  fk;gp Q tpd; myF ePsj;jpy; 

jhf;Fk; fhe;j tpir  

(1) P I Nehf;fp  
d

II QP





2

0
 

(2) P I tpyj;jp  
d

II QP





2

0
   

(3) P I Nehf;fp 
d

II QP





4

0
 

(4) P I tpyj;jp 
d

II QP





4

0
 

(5) G+r;rpak; 

 
 

27. xU Kid khj;jpuk; %lg;gl;Ls;sJk; ,U KidfSk; jpwe;Js;sJkhd ghpTf;Foha;fs; Fwpj;j 

,irf;ftUld; jdpj;jdpNa mtw;wpd; mbg;gil tifapy; ghpTWfpd;wd. ,Jgw;wpa gpd;tUk; $w;Wf;fis 

fUJf  

(A) ,U ghpTf;Foha;fspd; ePsq;fSk; rkdhFk;  

(B) xU Kid khj;jpuk; %lg;gl;Ls;s gupTf;Fohapd; %ba Kidapy; tspapd; cah; mKf;fk; cUthFk;  

(C) ,U KidfSk; jpwe;Js;s  ghpTf;Fohapd; ikaj;jpy; tspapd; ,opT mKf;fk; cUthFk;  

NkYs;s $w;Wf;fSs; rhpahdJ / rhpahdit 

(1) (A)  kl;Lk;  (2)  (B) kl;Lk;   (3) (C)  kl;Lk;  

(4)  (A),(B) kl;Lk;  ;   (5) (B),(C) kl;Lk; 

 

IP 
IQ 

P

P 
Q 

d 
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28. G+kpiar; Rw;wp cs;s xU tl;l xOf;fpy; nra;kjp xd;W cs;sJ. ePz;l fhyg;Nghf;fpy; tspj;jil 

tpisTfs; nra;kjpapd; nkhj;jnghwpKiw  rf;jpia 1 J ,dhy; Fiwf;fpd;wd. nra;kjpapd; ,af;f rf;jp 

(1) 1J ,dhy; mjpfupf;Fk;. 

(2) khwhJ fhzg;gLk;. 

(3) 0.5 J ,dhy; FiwtilAk;. 

(4) 1 J ,dhy; FiwtilAk.; 

(5) 2 J ,dhy; FiwtilAk;. 

 

29.  

 

 
 

X,Y,Z Mfpa Jzpf;iffs; jiuapd; xh; Gs;spapypUe;J fhl;bathW Fwpj;j fpil, epiyf;Fj;J 

Ntfq;fSld; vwpag;gLfpd;wd. gwg;Gg;ghijapy; mjpcah; Gs;spf;F rw;W Kd;dpUe;J rw;W gpd;tiuahd 

,af;fj;jpy; fhl;lg;gl;l (P),(Q),(R) vDk; ghijfspy; X ,d; ghijahf ghij(P) mikapd; Y,Z 

,vd;gtw;wpd; ghijfshf KiwNa mikaf;$baJ 

(1) (P), (P) 

(2) (R), (P) 

(3) (R), (Q) 

(4) (Q), (Q) 

(5) (P), (Q) 

 

30. 200N epiwAila ngl;b xd;W rupTg;ghij 

xd;wpd; topNa xU epiyahd fjpapy; 1.5m 

cauk; xd;wpD}lhf js;Stjw;F kdpjdhy; 

ngl;b kPJ nra;ag;gl;l Ntiy 560J. 

rupTg;ghij jiuAld; 30
0 Nfhzj;ij 

Mf;Ffpd;wJ> js;sg;gl;l ngl;b RahjPdkhf 

,aq;f mDkjpf;f jsk;topNa rWf;fp  ngl;b 

Muk;gj;jhdj;ij milifapy; ngl;bapd; 

fjpahJ  

 (1)1ms
-1

 (2) 2ms
-1

 (3) 3ms
-1

  

 (4) \4ms
-1

 (5)  5ms
-1 

 

31. kaph;j;Jisf;Fohapd; xUKidapy; rth;fhug; glyk; ,lg;gl;L kWKidahdJ Foha; epiyf;;Fj;jhf 

,Uf;Fk; tifapy; ePhpDs; mkpo;j;jg;gLfpd;wJ. ,t;thW mkpo;j;jg;gl Fohapd; Nky;Kidapy; 

rth;f;fhuf;Fkpo; cUthfpd;wJ cUthFk; rth;fhuf;Fkpopd; MiuahdJ gpd;TUtdtw;upy; vjpy; 

jq;fpapuhJ. 

(1) ePhpd; Nkw;gug;gpOtpirapy; ;  

(2) rth;fhuglyj;jpd; Nkw;gug;gpOtpirapy; ;  

(3) Fohapd; ePsj;jpYk; mkpo;j;jg;gl;l Fohapd; Moj;jpYk;   

(4) ePhpd; mlh;j;jpapy;   

(5) tspkz;ly mKf;fj;jpy;   

 

U 

 

V 

 
X 

 

2U 

 

V 

 
Y 

 

U 

 

2V 

 
Z 

 

(P) 

 

(Q) 

 
(R) 
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32. tpy;iyfspd; Kjy; mr;rpd; topNa Nfhy; xd;W itf;fg;gl;Ls;sij fPOs;s cUf;fs; fhl;Lfpd;wd. 

gpd;tUk; cUf;fspy; vt;TUtpy; cUthFk; Nfhypw;fhd tpk;gj;jpd; ePsk; Nfhspd; ePsj;jpw;F rkdhf 

mikayhk;  

 

 

 

 

 

 

 

 

 

 

 

 

 

33. ePz;l Jhug;gazj;jpYs;s fz;zhbfs; %lg;gl;l thfdnkhd;iw Xl;br; nry;Yk; xUtu; xU 

gpuNjrjjp;Ds; gazpf;Fk; NghJ fz;zhbapd; cl;gug;gpy; ePu; gbtij mtjhdpj;jhu;. ,t; mtjhdj;Jf;F 

nghUj;jkhd fhuzkhf mikaf;$baJ 

(1) thfdj;jpd; cs;NsAs;s ntg;gepiyapYk; ghu;f;f thfdj;jpd; ntspNaAs;s ntg;gepiy cau;T 

(2) thfdj;jpd; ntspNaAs;s ntg;gepiyapYk; ghu;f;f thfdj;jpd; cs;NsAs;s ntg;gepiy cau;T 

(3) thfdj;jpd; cl;Gwj;NjAs;s  gdpgLepiyia tpl thfdj;jpd; ntspg;Gwj;NjAs;s gdpgLepiy cau;T  

(4) thfdj;jpd; cl;Gwj;NjAs;s ntg;gepiyapYk; ghu;f;f ntspg;Gwj;NjAs;s gdpgLepiy cau;T  

(5) thfdj;jpd; ntspg;;Gwj;NjAs;s ntg;gepiyapYk; ghu;f;f cl;Gwj;NjAs;s gdpgLepiy cau;T  
   

 

 

34. fhl;lg;gl;l kpd; Rw;wpy; nrdh; ,Uthapd;; cilT 

mOj;jk; (VZ)  4V  MFk;. ,yl;rpa mk;gpah;khdp 3mA 

thrpg;igf; fhl;bd; jil R ,d; gUkd; ahJ? 

 (1) 1k (2) 2k (3) 3k  

 (4) 4k  (5) 5k 
 

35. XH U235

92
 fUtpdhy; xU ke;j epa+j;jpud; cwpQ;rg;gl;Lg; gpd;tUkhW xU gpsTr; nrad;Kiw 

eilngWfpd;wJ.  

nKrBaUn A 1
036

139
56

235
92

1
0 3  

Nkw;Fwpj;j gpsTr; nrad;Kiwapy; A ,d; ngWkhdk;.   

 (1) 90 (2) 91 (3) 92 (4) 94 (5) 95 

 

36. xU $l;L EZf;Ff;fhl;b gw;wpa gpd;tUk; $w;Wfisf; fUJf. 

(A) nghUsp cUg;ngUj;j cz;ik tpk;gj;ij cz;lhf;Fk;.  

(B) ghu;itj;Jz;L cUg;ngUj;j khatpk;gj;ij cz;lhf;Fk;. 

(C) xNu ghu;itj;Jz;bw;F ntt;NtW Ftpaj;Jhuk; cila nghUspfisg; gad;gLj;jp mikf;fg;gl;l 

EZf;Ff;fhl;bfs; ,ay;ghd nrg;gk; nra;ifapy; cs;s NghJ xNu Nfhz cUg;ngUf;fj;ij 

vLf;fj;jf;fjhd nghUspd; epiyfs; ntt;Ntwhf cs;sd. 

(1) 

 

F 

 

F 

 

2F 

 

2F 

 

(3) 

 

F 

 

F 

 

2F 

 

2F 

 

(5) 

 

F 

 

F 

 

2F 

 

2F 

 

(2) 

 

F 

 

F 

 

2F 

 

2F 

 

(4) 

 

F 

 

F 

 

2F 

 

2F 

 

6V 

 
r=0 

 
A 

 2k 

 

R 

 

2k 
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NkYs;s $w;Wf;fspy; rhpahdJ / rhpahdit 

(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;  

 

37. fhl;lg;gl;l kpd;Rw;wpy; fyj;jpd; mfj;jil Gwf;fzpf;fj;jf;fJ. khWk; 

jil R ,d; Fwpj;j gUkdpw;F mk;gpah;khdp , Nthy;w;khdp thrpg;Gfs; 

KiwNa 2mA, 5V MFk;. khWe;jilapd; gUkd; Fiwf;fg;gl 

mk;gpah;khdp , Nthy;w;khdpfspd; Gjpa thrpg;Gfshf miktJ. 

 

mk;gpah; khdpapd; thrpg;G  1.5mA 2.5mA 3mA ;2.5mA 1mA 

Nthy;w;khdpapd; thrpg;G       6V 6V 7.5V 4V 3V 

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

 

38. R MiuAila epiyg;gLj;jg;gl;l tisak; xd;wpDs; r MiuAila xU 

tl;lj;jl;lhdJ tOf;fypd;wp khwhf;NfhzNtfj;jpy;  tisaj;ij Rw;wp 

cUs;fpwJ.tl;lj;jl;lhdJ tisaj;ijr; Rw;wp ,aq;f vLj;j fhyk; T. 

tl;lj;jl;bd; tisaj;Jld; njhLifapYs;s Gs;spf;F Nenujpuhf 

tpl;lj;jpd; topNa jl;bd; gupjp kPJs;s  Gs;spapd; fzepiyf; fjp 

ahJ? 

   TrR /2)1( 
 

  TrR /22)2( 

 
  TrR /24)3( 

  

 
  TrR /4)4( 

 
  TrR /4)5( 

  
 

 
 

39. fhl;lg;gl;l Rw;wpy; V MdJ xU gw;whpapdhy; toq;fg;gLk; 

xU khWk; Nthy;w;wsthFk;. V cld; Gtp njhlh;ghfg; 

Gs;sp X ,y; cs;s mOj;jk; Vx khWtij kpfr;rpwe;j 

Kiwapy; tif Fwpg;gJ  (,U fyq;fspdJk; 

mfj;jilfis Gwf;fzpf;f) 

 

 

 

 

 

 

40. 
0

5000 A miyePsk; cs;s xspahdJ cNyhf Nkw;gug;gpd; kPJ gLfpd;wJ. fhyg;gLk; xspapyj;jpud;fspd;; 

caH ,af;fg;ghl;Lr; rf;jp 0.48eV vd mwpag;gl;ljhapd; cNyhfj;jpd; Ntiyr;rhh;G ahJ            

(hc = 12.4 x10
3
eV

0

A )  

 (1) 1.03eV (2) 1.20eV (3)1.60eV (4) 1.75eV (5) 2.0 Ev 

 

 
 

R 

 

 
r 

V 

 

VX 

 

(1) 

 

V 

 

VX 

 

(2) 

 

VX 

 

(3) 

 

V 

 

VX 

 

(4) 

 

V 

 

VX 

 

(5) 

 

V 

 

r = 0 

 

12V 

 

R0 

 

A 

 

V 

 

R 

 

6V 

 r = 0 

 A 

 
R 

 

R 

 

R 

 

V 
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41. nfhs;fyd; xd;wpYs;s H2 thAit nfhs;fydpDs; cs;s cNyhfr;Rth; ,uz;lhfg; gpupf;fpd;wJ. Rtupd; 

,lg;gf;f, tyg;gf;f thAf;fs; KiwNa #lhfTk;, FspuhfTk; cs;sNghJ cWjpepiyapy; 

Rtupy; ,UGwKk; gl;Lnjwpf;Fk; H2  %yf;$WfSk; mtw;wpd;  ce;jq;fs;  fhtpf;NfhLfspdhy;  

NkhjKd;dUk;, Nkhjpagpd;dUk; fhl;lg;gLtjpy; $ba epfo;jfit nfhz;bUg;gJ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 
 

 

 

42. miwntg;gepiy 30
0
C   gdpgLepiy 26

0
C vd mwpag;gl;l gupNrhjid $lj;jpy; fyit Kiwiag; 

gad;gLj;jp gdpf;fl;bapd; cUfypd; jd;kiw ntg;gk; fhz Ntz;bAs;sJ. ,g; gupNrhjidapy; 

#oypw;fhd ntg;g ,lg;ngah;it <Lnra;Ak; Nehf;fj;Jld; xNu gupNrhjid cgfuzq;fisf; nfhz;L 

ntt;NtW khzth;fs; ePh; Vw;gl;l ntg;gepiytPo;r;rp () ntt;NtW ngWkjp vLf;fj;jf;fjhf 

gupNrhjidia jpl;lkpLfpd;wdh;.  khzth;fs; jPh;khdpj;j      cld; gad;gLj;j Ntz;ba 

gdpf;fl;bapd; jpzpT m khWgLk; vdf; fUjg;gl;l gpd;tUk; tisapfspy; nghUj;jkhdJ. 

(gad;gLj;jpa gdpf;fl;bapd; jpzpT ePhpd; jpzpTld; Gwf;fzpf;fj;jf;fJ vd;f) 

 

 

 

 
 

43.  

 

 

 

 

 

cUtpy; fhzg;gLk; Rw;wpy; nrdh; ,Uthapapd; ciltOj;jk; 5V MFk;. AB MdJ 2 k vd;Dk; Xh; 

khWk; jilapahFk;. Kbtplk; S MdJ A apypUe;J B ,w;F mirAk; NghJ A ,w;Fk; S ,w;FkpilNa 

#lhdtsp 
 

Fspuhdtsp 
 

(1) 

 

#lhdtsp 
 

Fspuhdtsp 
 

(2) 

#lhdtsp 
 

Fspuhdtsp 
 

(3) 

#lhdtsp 
 

Fspuhdtsp 
 

(5) 

 

#lhdtsp 
 

Fspuhdtsp 
 

(4) 

 

m 

/
0
C 

(1) 

2 4 6 8 10 /
0
C 

m 

(2) 

2 4 6 8 10 /
0
C 

m 

(3) 

2 4 6 8 10 /
0
C 

m 

(4) 

2 4 6 8 10 /
0
C 

m 

(5) 

2 4 6 8 10 

A 

 

B 

 1k 

 

12V 

 

2k 

 

r 

 

S 

 VZ =5V 

 

C 
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cs;s jil Vfghpkhzkhf khWfpwJ. Kbtplk; S MdJ A apypUe;J B apw;F khWk; NghJ Gtp 

,izg;G rhh;ghf  C vd;Dk; Gs;spapYs;s mOj;jk; VC khWtijf; fhl;Lk; tisap. 

 

 

 

 

 

44.  

 

 

  

 

 
 

fhl;ba Foha;j;njhFjpapy;  epiy X MdJ vg;NghJk;  vDk; khwh mKf;fj;jpy; Ngzg;gLfpd;wJ. 

FohapDs; neUf;Fk; jftw;w gpRf;fpd;wpa jputk; fhzg;gLfpwJ. Foha;fspy; A, B Mfpa ,lq;fspy; 

Rw;whlypy; cs;s tspapid FohapDs; GFtjw;F mDkjpf;ff;$baJk; FohapYs;s jputj;jpid 

ntspNa nry;y mDkjpf;fhjJkhd thy;Tfs; fhzg;gLfpd;wd. Fohapy;  Mfpa %bfs; ,uz;Lk;   

%ba epiyapy; fhzg;gLfpd;wd. tspkz;ly mKf;fk;  vdTk; jputj;jpd; mlu;j;jp  vdTk; nfhs;f. 

gpd;tUk; $w;Wf;fisf; fUJf.;  

(A) %b  I kl;Lk; jpwf;Fk; NghJ jputkhdJ  


02P
vd;w fjpAld; ntspNaWk;. 

(B) %b  I kl;Lk; jpwf;Fk; NghJ jputk; ntspNaWk; fjpahdJ %b  I kl;Lk; jpwf;Fk; NghJ 

jputk; ntspNaWk; fjpia tpl cah;thFk;. 

(C) %b  ,id kl;Lk; jpwf;Fk; NghJ tspahdJ thy;Tfs;  ,uz;bD}lhfTk;  Foha;f;Fs; 

nry;Yk;; 

(1) (A) khj;jpuk; cz;ikahdJ    (2) (B) khj;jpuk; cz;ikahdJ 

(3) (A), (B) khj;jpuk; cz;ikahdit   (4) (A),(C) khj;jpuk; cz;ikahdit 

 (5) (A),(B), (C) vy;yhk;; cz;ikahdit 

 

45.  

 

 

 

 

 

 

VA/V 

 

 

 

+5 

 

-5 

 

t 

 

RC  = 5k 

6V 

 
 

RB=4k 

 
  

 

 

VA 

 
 

C 

 
 

 

 

V0 

 
 

A 

 

VC /V 

 

(3) 

 

B 

 

5 

 

A 

 

VC /V 

 

(5) 

 

B 

 

5 

 

A 

 

VC /V 

 

(4) 

 

B 

 

5 

 

A 

 

VC /V 

 

(2) 

 

B 

 

5 

 

A 

 

VC /V 

 

(1) 

 

B 

 

5 

 

X 

A 
B 

T1 

T2 

fpilf;Fohafs;; 

epiyf;Fj;Jf;Foha; 
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rpypf;fd; jpuhd;rpw;wh; nfhz;l tpupayhf;f Rw;wpd; ngag;G VA ,w;F fhl;lg;gl;Ls;sthW tPr;rk; 5V I 

cila xU nrt;tf Nthy;w;wsT miytbtk; toq;fg;gLfpwJ. gpd;tUk; miy tbtq;fspy; gag;G Vo 

,w;F cupajhf mikaj;jf;fJ. 

 
 

 

 

 

 

 

 

 

46. fz;zhbAs; ,ur ntg;gkhdpfspd; gFjpfspd; tbtk; (my;yJ jd;ik) mikf;fg;gl;ljw;fhd 

fhuzj;ijAk; mjdhy; Vw;gLk; gad;gLk; ed;ikgw;wpaJkhd gpd;tUk; $w;Wf;fis fUJf  
 

 gFjpfspd; tbtk; 

(my;yJ jd;ik ) 

fhuzk;  gad;gLk; ed;ik   

(A) ,urf;Fkpo; 

Nfhstbtkhf ,y;yhJ 

,Uj;jy;  

Fwpj;jfdtstpw;F $ba Nkw;gug;ig 

ngWtjw;F  

czh;jpwd; mjpfhpf;Fk;   

(B)  Fkpopd; Rthpd; jbg;G 

Fiwthf ,Uj;jy;  

Fkpopd; Rthpw;F  FWf;Nfahd 

ntg;gg;ghr;riy ,yFthf;f  

czh;r;rp mjpfhpf;fg;gLk;   

 

(C) 

Jis ikaj;jpy; 

,Uf;fj;jf;fjhf jz;bd; 

FWf;Fntl;lL 

tl;ltbtkhf ,y;yhJ 

,Uj;jy;   

,urr;Rl;lapypUe;J tUk; xspf;fjph; 

fz;zhb Nkw;gug;gpy; Kwptila  

,urr;Rl;bia njspthf 

mtjhdpf;fyhk;   

 

  

 NkYs;s $w;Wf;fspy; fhuzKk; gad;gLk; ed;ikAk; rhpahf miktJ / mikgit  

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

  

47. miwntg;gepiy 30
0
C   ,y; rPuhd JisAila 

,UKidAk; %ba Fohapy; cU (1) ,y; fhl;bAs;sJ 

Nghy; H ePs ,urr;Rl;bapdhy; cyh; tsp ,U rk 

gFjpfshf gpupf;fg;gl;Ls;sJ. ,f;Foha; cU (2) ,y; 

cs;sJ Nghy; epiyf;Fj;jhfg; gpbf;fg;gl;L 

,urr;Rl;bapd; ikak; Fohapd; ikaj;Jld; 

nghUe;jj;jf;fjhf fPOs;s tspepuypd; ntg;gepiy () 

Njitf;fika khw;wg;gLfpwJ. ,urr;Rl;bapd; ePsk; H 

cld;          ,d; khwiy rupahff; fhl;LtJ. 

 

 

 

 

 

cU  (I) 

H 
 

cU  (II) 

H 

/
0
C 

H 

30 

(1) 

/
0
C 

H 

30 

(2) 

/
0
C 

H 

30 

(3) 

/
0
C 

H 

30 

(4) (5) 

/
0
C 

H 

30 

VO 

 

 

 

T 

 

(1) 

 

 

 

 

 

t 

 

t 

 

VO 

 

(2) 

 

 

 

T 

 

 

 

 

 

VO 

 

(3) 

 

 

 

 

 

t 

 

VO 

 

(4) 

 

 

 

 

 

t 

 

t 

 

Vo 

 

 

 

 

 

 

 
(5) 
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48. tpiwg;ghd flj;jpfshy; jilfs; 

,izf;fg;gl;L fhl;lg;gl;l kpd;Rw;W 

cUthf;fg;gl;L Rw;wpd; jsj;jpw;F 

nrq;Fj;jhf fhl;bathW r, 2r 

MiufisAila tl;lg;gpuNjrj;jpy 

;fhl;lg;gl;l jpirfspYs;s khWk; 

fhe;jg;Gyq;fs;    K vDk; khwh 

tPjj;jpy; gha mlh;j;jp mjpfhpg;gpd ;, 

Rw;wpy; Fwpf;fg;gl;l kpd;Ndhl;lq;fs; I, 

i apw;fpilapYs;s rupahd njhlh;G   

 

 

 (1) I + i = 0 (2) I - i = 0 (3) 7I + 5i = 0 (4) 7 I - 5i = 0  (5) 5I -  3 i = 0 

49.  

 

 

 

 

 

 

 

 

fhl;lg;gl;lthW XY ,d; xUgf;fkhf jhspw;F ntspNehf;fp rPuhd fhe;jg;Gyk; ,Uf;f rh;trkkhd 12l 

ePskhd tpiwg;ghd flj;jpfisf;nfhz;L, fhl;ba (P),(Q),(R) vDk;  jlq;fs; Mf;fg;gl;L, mit 

xt;nthd;Wk; tyg;gf;fkhf khwh Ntfk;   V Ald; ,af;fg;gbd;, jlq;fspYs;s fk;gpapd; 

ahjhapDk; Xh; FWf;Fntl;Lg;gug;gpDhL ghAk; Vw;wq;fs; Qp,Qq,Qr Mapd; ,tw;wpw;fpilapy; cs;s 

njhlh;Gfspy; rupahdJ.  

 (1) Qp = Qq = Qr (2) Qp < Qq < Qr (3) Qp > Qq > Qr (4) Qp = Qr > Qq (5) Qp = Qr < Qq 

 

50. Muk;gj;jpy; tyJ gf;fkhf V vDk; khwhf; fjpapy; ,aq;Fk; cyq;FthDhh;jp xd;wpypUe;J kzy; mUtp 

xd;W njhlh;r;rpahf fPNo tpOfpwJ. gpd; ,t; cyq;F thD}u;jp rLjpahfj; jpUk;gp khwhf;fjp V cld; 

,lJ gf;fkhf ,aq;f Muk;gpf;fpd;wJ. kzy; kPjhd tspj;jiliag; Gwf;fzpj;jhy; jiuapypUe;J 

ghh;f;Fk; NghJ kzy; mUtpapd; tbtj;ijf; fhl;LtJ. (fWg;Gg; Gs;spahdJ cyq;FthDhh;jpiaf; 

Fwpf;fpd;wJ.) 

 

 

 

 

Miu r cila tl;l 

gpuNjrj;jpy; jhspw;F 

ntsp;Nehf;fp K vDk; 

khwhtPjj;jpy; mjpfhpf;Fk; 

fhe;jggha mlh;j;jpAila 

Gyk; 

 Miu 2r cila tl;l 

gpuNjrj;jpy; jhspw;F 

cs;Nehf;fp K vDk; 

khwhtPjj;jpy; mjpfhpf;Fk;  

fhe;jggha mlh;j;jpAila 

;Gyk; 

 

R 

 

R 

 

R 

 

i 

 

I 

 

(P) 

 

(Q) 

 

(R) 

 

X 

 

Y 

 

2l 

 

4l 

 

3l 

 

3l 

 

2l 

 

4l 

 

V 

 

V 

 

V 

 

(1) (2) (3) 

 

(4) 

 

(5) 

 



- 1 - 
 
 

 
 
  

[gf;. 2 Ig; ghu;f;f 
 

[KOg;gjpg;GupikAilaJ/ All Rights Reserved] 
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    guPl;rfupd; cgNahfj;jpw;F khj;jpuk; 

 

 

 

 

 

 

 

 

 

 

 

 

 

gFjp tpdh ,y. Gs;spfs; 

A 

1  

2  

3  

4  

 

B 

5  

6  

7  

8  

9(A)  

9(B)  

10(A)  

 10(B)  

nkhj;jk;  

rjtPjk;  

 

 

,Wjpg; Gs;spfs; 

,yf;fj;jpy;  

vOj;jpy;  

 

FwpaPl;nlz;fs; 

tpilj;jhs; guPl;rfu; 1  

tpilj;jhs; guPl;rfu; 2  

Gs;spfisg; guPl;rpj;jtu;  

Nkw;ghu;it nra;jtu;  

 

Rl;nlz; :……..………………………  ,t;tpdhj;jhs; 22 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 - 10 ) 

 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; 11 - 22 ) 

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

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

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

gFjpiaAk; xd;whfr; Nru;j;Jf; fl;ba gpd;du; guPl;ir Nkw;ghu;itsuplk; 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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 gFjp A – mikg;Gf; fl;Liu 
vy;yh ehd;F tpdhf;fSf;Fk; tpilfis ,j;jhspNyNa vOJf. 

(<u;g;gpyhd Mu;KLfy; 𝑔 = 10𝑁𝑘𝑔−1) 

 

 

01.  

(a) ngUk;ghyhd jputpaq;fspd; jifg;G tpfhu tisap fPNo fhl;bathW fhzg;gLk;. ,t; tisapapy;   

𝐴, 𝐵  Mfpa Gs;spfis ,dq;fhz;f. 

  

 

 

 

  

(b)   

(i) 𝑙  ePsKs;s 𝐴 FWf;Fntl;Lg;gug;Gila epiyf;Fj;Jf;fk;gpapy; RahjPdkhf 𝑚 jpzpT 

njhq;ftplg;gl;l NghJ 𝑒 J}uk; ePl;rp mile;jjhapd; mf; fk;gpj; jputpaj;jpd; aq;fpd; kl;Lf;fhd 

Nfhitia jug;gl;l gukhzq;fs; rhu;gpy; jUf. 

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

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

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

(ii) tpdh (b) (i) ,y; ePu; vOjpa Nfhit typjhtjw;fhd epge;jidiaj; jUf.  

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

(c) cUis tbtf; fk;gp xd;wpd; aq;fpd;kl;il Jzptjw;F tof;fkhf gad;gLj;jg;gLk; gupNrhjid 

mikg;ig mUfpYs;s cU fhl;Lfpd;wJ.  

   

 

 

 

 

 

 

 

 

gupNrhjidf; fk;gpapy; ntt;NtW Nkyjpf epiwf;F(𝑁) xj;j Nkyjpf ePl;rpahdJ (𝑒) mwpag;gl;L 

tiuag;gl;l tiughdJ fPNo jug;gl;Ls;sJ. 

A : ………………………………………. 

B : ………………………………………. 

jifg;G 

tpfhuk; 

A 

B 

C 

khl;Nlw;Wf;fk;gp 

gpujhdmstpil 

epiyahd Rik 

Ntzpaustpil 

gupNrhjidf; fk;gp 
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(i)  tiugpd; gbj;jpwidf; fhz;f? 

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

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

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

 

(ii) gupNrhjidf; fk;gpapd; FWf;F ntl;Lg; gug;ig mwptjw;F ePu; msf;f Ntz;ba mstPL ahJ? 

mjw;F gad;gLj;jf;$ba mstPl;Lf; fUtp ahJ? 

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

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

 

(iii) gupNrhjidf; fk;gpapd;  FWf;F ntl;Lg;gug;G 1 × 10−6𝑚2 vdTk; fk;gpapd; ePsk; 2𝑚 vdTk; 

jug;gl;bUg;gpd; fk;gpapd; aq;fpd; kl;il Jzpf. 

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

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

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

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

(iv) ,q;F gupNrhjidf; fk;gp> khl;Nlw;Wf; fk;gp Mfpa ,U fk;gpfs; gad;gLj;jg;gLtjw;fhd fhuzq;fs; 

,uz;bid $Wf. 
 

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

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

 0              05     10      15         20            25           30 35  

        Nkyjpf epiw(N)

  

Nkyjpf  

ePl;rp(mm) 

0.1 

0.2 

0.3 

0.4 

0.5 

● 

● 

● 

● 

● 

0.7 

0.6 
P 

Q 
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 (v) ,g; gupNrhjidapy; gupNrhjidf; fk;gp tpfpjrk vy;iyia jhz;ltpy;iy vd;gij vt;thW 

cWjpg;gLj;JtPu;? 

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

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

(vi) tiugpYs;s P, Q Mo;$Wfs; kw;iwa Mo;$WfspypUe;J NtWgl;Lf; fhzg;gLtjw;fhd fhuzkhf 

mikaf;$baJ.  

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

(vii) XU tpisahl;bw;fhf mikf;fg;gl;Ls;s 

njhFjp mUfpy; fhl;lg;gl;Ls;sJ. ,q;F 

Jhzpd; kPJ eOtpr;nry;yf;$bathW 

JhZld; ,izf;fg;gl;l tpisahl;Ldiuf; 

nfhz;l njhFjpia efu;j;jpf ;fk;gpapd; 

cjtpAld; Nky;fPohf Nkhl;lhh; njhFjp; 

efu;j;Jfpd;wJ A apypUe;J B tiu rpwpa 

khwhNtfj;JlDk; gpd; B apypUe;J C tiu 

GtpaPh;g;gpd;fPo; ,af;fkhfTk; ,Wjpahf C 

apypUe;J A tiu mkh;KLfypaf;fj;JlDk; 

,af;fp A apy; Xa;tilar;nra;fpd;wJ. 

$wg;gl;l A apypUe;J B tiu, B apypUe;J C 

tiu, C apypUe;J A tiu ,af;fj;jpy; 

efh;j;jpf;fk;gp mwf;$ba re;jh;g;gk; 

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

02. (a) fyit Kiwia gad;gLj;jp gdpf;fl;bapd; cUfypd; jd;kiwntg;gj;jpd; ngWkhdj;ij JzpAkhW 

 ePu; Nfl;fg;gl;Ls;sPu;. mjw;fhf ckf;F R+lhd ePh;,  jFe;jfyf;fpAld; fNyhupkhdp> rpW gdpf;fl;bj; 

 Jz;Lfs;> ntg;gkhdp> xw;Wj;jhs; Mfpa cUg;gbfs; ckf;F toq;fg;gl;Ls;sd. 

(i) ,g; gupNrhjidia nrk;ikahf Nkw;nfhs;s NkNy gl;baypy;; ,lk;ngwhJ ckf;F Njitg;gLk; 

Kf;fpakhd cUg;gb xd;iwg;ngaupLf. 

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

 

(ii) gdpf;fl;bia jahu;nra;jy;> ePUf;Fs; ,Ljy; Mfpa nraw;ghLfspd; NghJ ePu; Nkw;nfhs;Sk; 

gupNrhjid eilKiwfis Fwpg;gpLf. 

jahu; nra;jy; : ……………………………………………………………………...……….....………

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

ePUf;Fs; ,Ljy;: ………………………………………………………………….....………....………. 

 ………………………………………………………………………………………. 

 

(iii) #oYldhd ntg;gg; gupkhw;wj;ij ,opthf;Ftjw;F ePu; Nkw;nfhs;Sk; gupNrhjid eltbf;if ahJ? 

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

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

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

kpfcaukhd Jhz; 

A 

B 

C 
tpisahLdiuf; 

nfhz;l njhFjp 

Nkhl;lhh;njhFjp; 

efh;j;jpf;fk;gp; 
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(iv) ePu; gupNrhjidia jpwk;gl Nkw;nfhz;L gpd;tUk; mstPLfis vLj;Js;sPu; vdf; nfhs;f. 

mstPL ngWkhdk; 

fNyhupkhdpapdJk; fyf;fpapdJk; jpzpT 150𝑔 

fNyhupkhdpAldhd ePupd; njhlf;fj; jpzpT 250𝑔 

njhFjpapd; Muk;g ntg;gepiy  350𝐶 

njhFjp mile;j ,opT ntg;gepiy 250𝐶 

,Wjpahf njhFjpapd; jpzpT 261𝑔 
 

ckf;F fNyhupkhdp kw;Wk; fyf;fpapd; ntg;gf;nfhs;ssT 40𝐽𝐾−1 vdTk; ePupd; jd;ntg;gf; 

nfhs;ssT 4 × 103𝐽𝑘𝑔−1𝐾−1 vdTk; jug;gl;Ls;sJ.  

Nkw;gb juTfspypUe;J gdpf;fl;bapd; cUfypd; jd; kiw ntg;gj;ijf; fhz;f.  

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

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

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

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

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

(b) fyit Kiwf;F khw;whf gdpf;fl;bapd; cUfypd; jd;kiw ntg;gj;ij Jzpa fPOs;s gupNrhjid 

mikg;Gk; gad;gLj;jg;glyhk;. ,U ngupa Gdy;fSf;Fs; cUFepiyapYs;s rpW gdpf;fl;bj; Jz;Lfs; 

,lg;gl;Ls;sd. vdpDk; gupNrhjidr; nrad;Kiwapy; (Kfit 𝐴) kpd; ntg;gkhf;fp njhopw;gl 

mDkjpf;fg;gLk; mNjNtis  fl;Lg;ghl;Lr; nrad;Kiwapy; (Kfit 𝐵) kpd; ntg;gkhf;fp njhopw;glhJ. 

,U mikg;Gf;fSk; kpd; njhLg;G jtpu;e;J Vida vy;yh tplaq;fspYk; ru;trkdhdit. mit xNu 

Rw;whlypy; itf;fg;gl;Ls;sd. Gdypd; mb kpf Ez;zpa tiyia nfhz;bUf;Fk;. cUfpa ePuhdJ 

KfitfSf;Fs; Nrfupf;fg;gLk;.  

 

 

 

 

 

 

 

 

gupNrhjidr; nrad;Kiwf;F kpd; toq;fg;gl;;L GdypUe;J ePu; ntspNaWk; tPjk; ,U Gdy;fspYk; 

jdpj;jdpNa khwhJ ,Ug;gJ cWjp nra;ag;gl;L epWj;jw;fbfhuk; Muk;gpf;fg;gLk;. 𝑡  nrf;fd; Neuj;jpd; 

gpd; juhR thrpg;Gf;fs; vLf;fg;gl;ld. fl;Lg;ghl;Lr; nrad;Kiw> gupNrhjidr; nrad;Kiw vd;gtw;wpy; 

𝑡 nrf;fd; fhyg;gFjpapy; Gdypy; ,Ue;J ntspNawpa cUfpa ePupd; jpzpTfs; KiwNa 𝑚1, 𝑚2 vdTk; 

gad;gLj;jg;gl;l ntg;gkhf;fpapd; tY 𝑃 thw;W vdTk; mwpag;gl;lJ. 

m1kg 

kpd; ,izg;gpw;F 

gdpf;fl;b 

Kfit 𝐴 

cUfpa ePu; 

,yj;jpudpay;  
juhR 

kpd; ntg;gkhf;fp 

gupNrhjidr; nrad;Kiw 

kpd; njhLf;fg;gltpy;iy  

Kfit 𝐵 

gdpf;fl;b 

kpd; ntg;gkhf;fp 

cUfpa ePu; 

,yj;jpudpay; 
 juhR 

m2kg 

fl;Lg;ghl;Lr; nrad;Kiw 
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 (i) ePu; epWj;jw;fbfhuj;ij Muk;gpf;Fk; NghJ ,yj;jpudpay; juhrpy; ePu; Nkw;nfhs;s Ntz;ba  nrg;gk; 

 nra;if ahJ? 

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

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

(ii) ,t;thW gupNrhjid nrad;Kiw> fl;Lg;ghl;Lr; nrad;Kiw Mfpa ,U nrad;Kiwfis 

Nkw;nfhs;tjd; Nehf;fk; ahJ? 

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

(iii) gdpf;fl;bapd; cUfypd; jd; kiw ntg;gj;jpw;fhd (𝐿) Nfhitia 𝑚1, 𝑚2, 𝑃, 𝑡 rhu;gpy; jUf. 

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

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

(iv) ntt;NtW Neu(t) mstPl;bw;F xj;j 𝑚2, 𝑚1 ngWkhdq;fis fz;L 𝑚1 − 𝑚2 ,w;Fk; 𝑡 ,w;Fkpilapy; 

tiuag;gl;l tiugpd; gbj;jpwd; 2𝑔𝑠−1 vdpd; ntg;gkhf;fpapd; tYitf; fhz;f. (ePu; tpdh (a)(iv) ,y; 

fzpj;j ,Wjpg; ngWkhdj;ij gad;gLj;Jf) 

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

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

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

03. fz;zhbnahd;wpd; KwpTr;Rl;b 𝑛 I Jzptjw;F ckf;F xU epak jpUrpakhdp> xU rkgf;f fz;zhb 

mupak; xd;Wk; Nrhba xspKjy; xd;Wk; ckf;F jug;gl;Ls;sJ. jpUrpakhdpapd; mstpil tyQ;Ropj; 

jpirapy; mjpfupf;FkhW fhzg;gLfpd;wd. 

 

 

 

 

 

(a)  

(i) cUtpy; fhl;bathwhd jpUrpakhdpapd; $Wfs; 𝐴, 𝐵, 𝐶, 𝐷 vd;gtw;iw vt; xOq;fpy; ePu; nrg;gk; 

nra;tPu; vdf; $Wf 

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

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

 

(ii) $W 𝐵 I nrg;gk; nra;Ak; NghJ ePu; xU rkgf;f Kf;Nfhz mupaj;ij itf;f Ntz;ba Kiwia 

fPNoAs;s tupg;glj;jpy; tiuf 

 

 

 $W 𝐷 
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 (iii) mupaf;Nfhzj;ij JzpAk; gupNrhjidapy; rkgf;f 

fz;zhb mupaj;jpd; Kfq;fspy; gl;L njwpj;J tUk; 

fjpu;fs; 𝑃, 𝑄  mikTfspy; mtjhdpf;fg;gl;L  cupa 

thrpg;Gf;fs; rupahf vLf;fg;gl;ld. 𝑃 epiyapy; ngw;w 

thrpg;G 40050′ vdpd; 𝑄 ,y; ePu; ngWtjw;F rhj;jpakhd 

thrpg;igj;jUf?  

…………………………………………………………………

………………………………………..….........……………… 

(iv) mupaj;jpD}lhd xspf;fjpupd; ,opT tpyfw; Nfhzj;ij Jzptjw;F ePu; ngw Ntz;ba ,U 

mstPLfSk; ahit? 

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

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

(v) NkNy (iv) ,y; ePu; ngw;w ,U mstPLfSk; 1430 29′ kw;Wk; 1800 41′ Mapd; ,opT tpyfy; 

Nfhzj;ijf; fhz;f. (mstPLfis vLf;Fk; NghJ mstpil 3600 FwpapD}lhf nry;ytpy;iy vd 

nfhs;f) 

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

(vi) mupaf;Nfhzk; = 600 vdf; nfhz;L fz;zhbj; jputpaj;jpd; KwpTr;Rl;biaf; fhz;f. 

(sin 48036′ = 0.75 vdf; nfhs;f) 

 

(b) jpUrpakhdpapd; cjtpAld; mupaj;jpd; ntt;NtW gLNfhzq;fSf;F (𝑖) xj;j mupaj;jpd; tpyfw; 

Nfhzq;fis (𝑑) mwpe;J 𝑑 ,w;Fk; 𝑖 ,w;Fk; ,ilapyhd tiuig tiuAkhW ckf;F $wg;gl;Ls;sJ. 

$W 𝐷 ,ypUe;J tUk; fjpuhdJ mupa Kfj;jpy; (𝑂,y;); gl;L Kwptile;J mupaj;jpDs; gazpj;J 

mupaj;jpypUe;J ntspNaWfpd;wJ. ntspNaWk; fjpuhdJ $W𝐴 ,D}L mtjhdpf;fg;gl;L thrpg;G 𝑍 

vLf;fg;gLfpd;wJ. 𝑂 ,y; gFjp njwpg;gile;j fjpu; $W 𝐴 ,D}L mtjhdpf;fg;gl;L thrpg;G 𝑋 

vLf;fg;gLfpwJ. mupa NkirapypUe;J mupaj;ij mfw;wp thrpg;G 𝑌 vLf;fg;gLfpwJ. 

 

 

 

 

 

 

 

 

 

 

 

 
 

(i) gLNfhzk;(𝑖) kw;Wk; tpyfw; Nfhzk;(𝑑) ,w;fhd Nfhitia 𝑋, 𝑌, 𝑍 rhu;gpy; jUf. 

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

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

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

X 

Y 
Z 

P 
Q 
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 (ii) ePu; ngw;w 𝑖 vjpu; 𝑑 tiuig fPOs;s tiugpy; tiuf. ,opT tpyfy; Nfhzj;ij 𝐷  vdf; Fwpf;f 

 

 

 

 

(iii) ePu; Nrhba xsp KjYf;F gjpyhf gr;ir epw xspf; fjpiug; gad;gLj;jpdhy; ckf;F fpilf;Fk; 

tiuig NkYs;s tiuGld; xg;gpl;L tiuf. mt;tiuig 𝐺 vdf; Fwpf;f. 

04.(a)  mOj;jkhdp Rw;wpd; tupg;glj;ij mUfpYs;s cU fhl;Lfpd;wJ. Rw;wpy; 𝐸 kpd;dpaf;f tpiriaAk; 

Gwf;fzpf;fj;jf;f mfj;jilAk; cila Nrkpg;Gf;fyk;;> khWk; jil 𝑅 vd;gd fhl;lg;gl;Ls;sd.  

 

 

   

mOj;jkhdpr; Rw;wpy; khWk; jil 𝑅 ,d; gad;ghL ahJ? 

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

  

.  (b)  mOj;jkhdpr; Rw;iwg; gad;gLj;jp nrdu; ,Uthapapd; elj;ij gw;wp mwpAk; nghUl;L gpd;tUk; Rw;W 

xOq;fikf;fg;gl;lJ. Nthy;w;Wkhdpfs;> kpy;yp mk;gpau;khdpfs; midj;Jk; ,yl;rpakhdit. ,q;F 

gad;gLj;jg;gl;l nrdu; ,Uthapapd; nrdu; cilT mOj;jk; 5𝑉 MFk;. 

 

 

 

 

 

 

 

 

Kid X ,Ny njhLf;fg;gl;l njhLrhtp K ahdJ mOj;jkhdpf; fk;gpia njhl;lthW Kid 𝑄 ,ypUe;J 

Kid 𝑃 I Nehf;fp gbg;gbahf tOf;fpr; nry;yg;gLfpd;wJ. 𝑄𝑂 = 𝑙 MFk;.  

(i) njhLrhtp K MdJ mOj;jkhdpf; fk;gp 𝑃𝑄 ,w;fpilapy; njhLk; NghJ nrdu; ,Uthap 

Kd;Kff;Nfhlypyh gpd;Kff;Nfhlypyh cs;sJ? 

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

(ii) Nthy;w;Wkhdp thrpg;G 6𝑉 Mf fhzg;gLk; NghJ 𝐴1, 𝐴2 Mfpa kpy;yp mk;gpau; khdpfspd; 

thrpg;Gf;fisj;jUf. 

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

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

 

r=0 

( 
𝐸 𝑅 

𝑆 

P Q 

) 

d 

i 

r=0 

( 
𝐸 𝑅 

𝑆 

P Q 

) 

K 

O 

V 

1k 

V 

mA 
𝐴2 

Y V 

𝐴1 
𝑉𝑍 = 5𝑉 

mA 

mA 

2k 

X V 
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 (iii) Nthy;w;Wkhdp thrpg;G 9𝑉 Mf fhzg;gLk; NghJ 𝐴1, 𝐴2 Mfpa kpy;yp mk;gpau; khdpfspd; 

thrpg;Gf;fisf; fhz;f 

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

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

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

(iv) 𝑄𝑂(𝑙) J}uj;Jld; 𝐴1 kpy;yp mk;gpau;khdpapd; thrpg;ghdJ khWgLk; tpjj;ij fPOs;s tiugpy; 

tiuf..  

 

 

 

.(c)  mOj;jkhdpr; Rw;iwg; gad;gLj;jp jputpak; xd;wpd; Ntiyr;rhu;ig mwpAk; nghUl;L gpd;tUk; Rw;W 

xOq;fikf;fg;gl;Ls;sJ. 𝑆 vDk; nts;nshsp xsp Kjyhy; gpwg;gpf;fg;gl;l xspf;fw;iwfspypUe;J 

epwtb xd;wpd; %yk; ePy epw fw;iwfshy; xspf; fNjhl;L xspuhf;fg;gl;lJ.  

 

 

 

 

 

 

 

 

(i) xspf;fyj;jpd; Kid 𝐴 ,Ny njhLf;fg;gl;l njhLrhtpahdJ mOj;jkhdpr; Rw;iw njhl;lthW 

Kid 𝑄 ,ypUe;J Kid 𝑃 I Nehf;fp gbg;gbahf tOf;fpr; nry;yg;gLk; NghJ  kpy;ypmk;gpau;khdp 

thrpg;gpw;F ahJ epfOk;? 

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

(ii) fyk; 𝐸 ,d; KidTfs; khw;wp ,izf;fg;gl;L  kPz;Lk; njhLrhtpahdJ mOj;jkhdpr; Rw;iw 

njhl;lthW Kid 𝑄 ,ypUe;J Kid 𝑃 I Nehf;fp gbg;gbahf tOf;fpr; nry;yg;gLk; NghJ  kpy;yp 

mk;gpau;khdp thrpg;gpw;F ahJ epfOk;?  

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

(iii) NkNy tpdhf;fs; (c)(i),(ii) vd;gtw;wpy; ePu; ngw;w 

mwpitf; nfhz;L Nthy;w;Wkhdpapd; thrpg;Gf;F(𝑉) 

vjpuhf kpy;yp mk;gpau;khdp(𝐼) thrpg;G 

tiughf;fg;gl;lhy; ePu; ngwj;jf;f tiuig fPNoAs;s 

tupg;glj;jpy; tiuf. (tpdh(𝑐)(𝑖) ,Ys;s mikg;gpy; 

Nthy;w;Wkhdp thrpg;ig NeuhfTk; tpdh(𝑐)(𝑖𝑖) 

,Ys;s mikg;gpy; Nthy;w;Wkhdp thrpg;ig 

kiwahfTk; vLf;f) 

𝐴1 

𝑙 

 𝐼 

𝑉 

A B 

S epwtbap 

mA 

V 

K 

r=0 
( 

𝐸 𝑅 
𝑆 

P Q 

) 
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(iv) xsp Kjy; 𝑆 ,d; gpufhrk; mjpfupf;fg;gl;lhy; tpdh(𝑐)(𝑖) ,Ys;s tiugpy; ckf;F fpilf;fj;jf;f 

tiuig NkYs;s tiuGld; xg;gpl;L mNj tiugpy; tiuf. mt;tiuig 𝑀 vdf; Fwpf;f 

(v)  mOj;j mr;ir tiuG ntl;Lk; Gs;sp 𝑉𝑠 vdTk; jug;gbd;> gpshq;fpd; khwpyp ℎ> epwtbapypUe;J 

mwpag;gl;l ePy epwf; fjpupd; kPbwd; 𝑓 > ,yj;jpudpd; Vw;wk; 𝑒 vdTk; jug;gl;lhy; xspf; fNjhl;Lj; 

jputpaj;jpd; Ntiyr;rhu;G 𝜙 ,w;Fupa Nfhitia vOJf. 

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

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

 
A 

 

 

 

 

 

 

 

 

 

 

 

gFjp B - fl;Liu 

05. Gifapujg;ngl;bnahd;W 2m ,ilj;J}uj;ij nfhz;l jz;lthsj;jpd; Nky; xU tyg;gf;f tisitf; 

flf;Fk; re;ju;g;gij fUJf. ngl;bahdJ 5 rpy;Yj;njhFjpapdhy; jhq;fg;gl;Ls;sJ. 5 njhFjp rpy;Yfs; 

cl;gl Gifapujg;ngl;bapd; nkhj;j epiw 4 × 104𝑘𝑔 MFk;. Gifapuj rpy;ypd; Miu rpy;ypd; cl; 

gFjpapypUe;J ntspNehf;fpr; nry;y Fiwe;J nry;tij gpd;tUk; tupg;glk; fhl;Lfpd;wJ. mr;rhdJ 

rpy;Yfs; A , B apd; ikaj;jpy; epiyahfg; gpizf;fg;gLs;sJ.  

(a)  

i. Neu;ghij topNa Gifapujr; rpy;Yfs; 

tOf;fhJ cUz;L nry;Yfpd;wd. ,jd; 

NghJ rpy;Yfspd; gad;gL tpl;lk; 0.4m 

vdpd; Gifapujg; ngl;b 36kmh
-1

 vd;Dk; 

Ntfj;Jld; Neu;g;ghijapy; nry;Yk; NghJ 

rpy;Yfspd; Nfhz Ntfk; ahJ? 

ii. ngl;bapd; epiw midj;J rpy;YfspdhYk; rkdhf jhq;fg;gl;Ls;sJ vdf; nfhz;L 

jz;lthsj;jpdhy; rpy;nyhd;Wf;F toq;fg;gLk; kWjhf;fj;ijf; fhz;f.. 

  

 

 

 

 

 

 

(b)  

i. rpy;Yj;;njhFjp tupg;glj;ij tpilj;jhspy; tiue;J fhl;ba tyg;gf;f jpUk;gypd; NghJ  

jz;lthsj;jpdhy; rpy;Yfs; A , B apy; jhf;Fk; tpirfisf; Fwpj;Jf; fhl;Lf. .(cuha;T 

tpirfisg; Gwf;fzpf;f.) 

ii. fhl;bathwhd tyg;gf;fj; jpUk;gypd; NghJ rpy;Y B cld; ,izf;fg;gl;l tpw;RUspd; 

ePsj;jpw;F ahJ epfOk;? 

B 

 
A 

 

60
0 

 

B 

 

A 

 

2m

 

m 

 

tyg;gf;f jpUk;gy; tisT 



 

2 

AL/2019/01/T-II(B) 

(c) 36 kmh
-1

 Ntfj;Jld; jpzpT ikaj;jpw;fhd tisthiu 10m I nfhz;l tisit Gifapujk; 

flf;Fk; re;ju;g;gj;ijf; fUJf. tpdh (a)(ii) ,y; cs;s Nfhz Ntfk; KO ,af;fj;jpw;Fk; 

khwtpy;iy vdf; nfhs;f) 

i. rpy;Yfs; A , B apd; Vfgupkhzf; fjpfisf; fhz;f. 

ii. rpy;Yj;;njhFjp jdJ mr;Rg;gw;wpa Nfhz Ntfj;ij khw;whky; vt;thW rpy;Y A , B apd; 

Vfgupkhzf; fjpf;F ntt;NtW ngWkhdq;fisg; ngw KbAk;? 

iii. jpUk;gypd; NghJ rpy;Y A , B apy; jz;lthsj;jpdhy; toq;fg;gLk; kWjhf;fj;jpd; gUkDf;F 

ahJ epfOk;?  

iv. ,j; jpUk;gypd; NghJ xU rpy;Yj;;njhFjpapy; jhf;Fk; tpirfspd; fpilf;$Wfspd; tpisAspd; 

gUkd; ahJ? 

(d) Gifapujg; ngl;b tistpy; jpUk;gp Neu;g;ghijapy; nry;y Muk;gpf;Fk; NghJ ghijapy; cWjp epiyf;F 

tuKd; gy miyTfis Mw;Wk; ,J hunting oscillation vdg;gLk;. 

i. ,t; miyT tPr;rj;ij Fiwg;gjw;fhd topKiw xd;iwj; jUf. 

ii.  

 
 

 

rpy;ypd; tbtj;ij tl;lj;jl;L tbtj;jpy; itj;jpUg;gpd; tisit ruptu flf;f ,ayhnjd xU 

khztd; $Wfpd;whd;. ,f;$w;Wld; ePu; cld;gLfpd;wPuh? fhuzk; jUf. 

06.  

(a) xypahdJ tspapypUe;J Xu; jputpaj;jpD}L nry;Yk; NghJ xypr;rf;jpapd; xU gFjp Nkw;gug;gpy; 

njwpg;gilAk;. vQ;rpa gFjp mj; jputpaj;jpDs; Kwptile;J nry;Yk;. mt;thW Kwptile;J nry;Yk; 

xypr; rf;jpapd; Fwpg;gpl;lsT mj; jputpaj;jpdhy; cwpQ;rg;gLk;. vQ;rpa xypr; rf;jpNa mLj;j 

Clfj;jpDs; nry;Yk;.  

 

 

 

 

 

 

 

cwpQ;ry; Fzfk; (Absorption coefficient) vDk; fzpakhdJ xypj; njwpg;G njhlu;ghd fzpg;Gf;fspy; 

gad;gLj;jg;gLfpwJ. cwpQ;ry; Fzfk;  𝛼 =
𝐼

𝐼0
  vd tiuaWf;fg;gLk;. ,J xypr;rf;jpapd; kPbwdpYk; 

jputpaj;jpYk; jq;fpapUf;Fk;. ntt;NtW kPbwd;fSf;F 𝛼  ngWkjpfspd; ruhrup 𝑁𝑅𝐶  ngWkhdk; vd 

miof;fg;gLk;.  

xypr;rf;jpapd; ,og;G njhlu;ghd fzpg;Gf;fSf;F TL (Transmission loss) , STC Mfpa fzpaq;fs; 

gad;gLj;jg;gLk;. 𝑇𝐿  MdJ 𝑇𝐿 = 𝑊0 −𝑊1  vd tiuaWf;fg;gLk;. 𝑇𝐿  ngWkhdkhdJ xypapd; kPbwd;> 

jputpaj;jpd; jd;ik> jputpaj;jpd; jbg;G Nghd;w gy fhuzpfspy; jq;fpapUf;Fk;. 𝑆𝑇𝐶  ngWkhdkhdJ 

ntt;NtW kPbwd;fSf;F xj;j 𝑇𝐿 ngWkhdq;fspd; ruhrupahFk;. 

Rtnuhd;wpd; xU gf;fj;jpy; 120𝑑𝐵  xypr;nrwpT kl;lKs;s xyp miyahdJ gpwg;gpf;fg;gLfpwJ. mJ 

Rtupd; kw;iwa gf;fj;jpy; xyp czup %yk; xypr;nrwpT kl;lk; 110𝑑𝐵 Mf czug;gLfpwJ. RtuhdJ 

Fwpj;j kPbwDf;F cwpQ;rw; Fzfk; 𝛼  ,d; ngWkhdk; 0.3 ,id cilaJ vd jug;gl;Ls;sJ. 

Nfs;jfik Eiotha;r; nrwpT 𝐼′ = 1 × 10−12𝑊𝑚−2 vd vLf;f 

 xypr; 

nrwpT 

xypr;nrwpT 

kl;lk; 

gLk; xyp 𝐼0 𝑊0 

njwpg;gilahJ Kwptile;J 

Clfj;jpDs; nry;Yk; xyp 

𝐼 𝑊 

Kwptile;j gpd; mLj;j 

Clfj;jpDs; nry;Yk; xyp 

𝐼1 𝑊1 
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i.  Fwpj;j kPbwDf;F xj;j Rtupd; 𝑇𝐿 ngWkhdj;ij 𝑑𝐵 ,y; fzpf;f?  

ii.  Rtu; Nkw;gug;gpy; gl;L njwpg;gilahJ Kwptile;J nrd;w xypf;fw;iwapd; nrwpT ahJ? 

iii. Rtupd; Nkw;gug;gpy; gl;L njwpg;gile;j xypf;fw;iwapd; xypr;nrwpitf; fhz;f? 

iv. Rtu; jputpaj;jhy; cwpQ;rg;gl;l xypf;fw;iwapd; xypr;nrwpT? 

v. ck;kplk; fl;llq;fspd; Rtu;fis mikf;f gad;gLj;jg;gLk; 𝐴,𝐵 Mfpa 

,U jputpaq;fspd; 𝑁𝑅𝐶,𝑆𝑇𝐶  njhlu;ghd juTfs; mUfpYs;s 

ml;ltizapy; jug;gl;Ls;sJ. gpd;tUk; re;ju;g;gq;fspd; NghJ ePu;  𝐴,𝐵 

Mfpa ,U jputpaq;fspy; vij Nju;e;njLg;gPu; vdf; $Wf?   

a. vjpnuhyp tpisT ,opthf;fg;glNtz;ba Nfl;Nghu; $lnkhd;wpd; Rtu;fis epu;khzpg;gjw;F  

b. ghJfhg;G $l;lnkhd;W eilngWk; ,ufrpa miwapd; Rtu;fis epu;khzpg;gjw;F  

vi. 𝑇𝐿 ,w;F jug;gl;l NfhitapypUe;J 𝑇𝐿 = 10 log10  
𝐼0

𝐼1
  vdf; fhl;Lf.  

𝑁𝑅𝐶, 𝑆𝑇𝐶  ngWkhdq;fis gw;wpa fzpg;gpid Nkw;nfhz;L jFe;j jputpaq;fshy; fl;llq;fis 

mikf;Fk; NghJ fl;llq;fspy; ,iur;ry;> vjpnuhyp tpisTfs; Fiwf;fg;gLk;. xypr; rhjdq;fspy; 

,iur;riyf; Fiwf;f jw;NghJ ,yj;jpudpay; Rw;Wf;fs; gad;gLfpd;wd. 
 

(b) gFjp (b) ,d; fPo; tUk; midj;J tpdhf;fSf;Fk; xypthq;fpahdJ (mic) cUthf;fg;gLk; miyapd; 

miy tbtk;> tPr;rk; vd;gtw;iw vt;tpj khw;wKk; ,d;wp  mt;thNw gjpT nra;Ak; vdf; nfhs;f. 

xypthq;fp xd;wpd; Kd;Nd xyp miynahd;iw gpwg;gpj;jhy; xypthq;fpahy; gpwg;gpf;Fk; miyia khj;jpuk; 

jdpj;J czu KbahJ. Rw;whly; xyp ,iur;rYld; Nkw;nghUe;Jif mile;j tpisAs; xyp 

miyiaNa xyp thq;fp czUk;.   

Rw;whlypy; cU(2) ,y; fhl;bathwhd ,iur;ry; fhzg;gLtjhff; fUJf. kdpjd; cU(1) ,y; 

fhl;bathW xyp miyia gpwg;gpf;fpd;whd; vdTk;; nfhs;f. cU(1)> cU(2) ,y; fhl;lg;gLk; miyfs; 

KiwNa 5𝑎, 𝑎 tPr;rq;fisAk; rk kPbwidAk; cilait.  

 

 

 

 

 

 

 

 

 

jw;NghJ ifj;njhiyNgrpfspYk; ,iur;ry; ,d;wp xypia 

gjpT nra;a KbfpwJ. ,jw;fhf ,U xypthq;fpfs; 

gad;gLj;jg;gLk;. kdpjdpd; tha;f;F mUfpy; xypthq;fp 1 

fhzg;gLk;. ,J Rw;whly; ,iur;rYld; Nkw;nghUe;Jif 

mile;j tpisAs; miyia gjpT nra;fpd;wJ. xypthq;fp 2 

MdJ Rw;whly; ,iur;riy gjpT nra;fpwJ.  

,yj;jpudpay; Rw;whdJ xypthq;fp 2 ,dhy; gjpT 

nra;ag;gl;l xypr;irifia KOikahd vjpu; mtj;ijf;F 

khw;WfpwJ. ,t;thW khw;wg;gl;l xypr;irifiaAk; xypthq;fp  

1 ,dJ xypr;irifiaAk; ,Wjpahf Nkw;nghUe;Jif milar; nra;ag;gLk;. kdpjd; cU(1) ,y; 

fhl;bathwhd miy tbtj;jpy; xypia gpwg;gpf;fpd;w NghJ 

1. xypthq;fp 1 ,dhy; czug;gLk; xyp miyf;fhd miytbtj;ij tiuf. (tPr;rj;ij Fwpf;f) 

jputpak; NRC STC 

A 0.8 50 

B 0.6 72 

MIC 1 

MIC 2 

EU 

,yj;jpudpay; Rw;W 

5a 

t 

5a 

x 

cU(1)> 

t a 

x 

cU(2)> 
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2. xypthq;fp 2 ,dhy; czug;gLk; xypapd; miy tbtj;ijAk; mtj;ij khw;wKw;w xyp xypapd; miy 

tbtj;ijAk; tiuf. (tPr;rj;ij Fwpf;f) 

3. ,Wjpahf ,yj;jpudpay; Rw;why; cUthf;fg;gLk; miytbtj;jpid tiue;J fhl;Lf. (tPr;rj;ij 

Fwpf;f) 

4. kdpjd; jtWjyhf xypthq;fp 1 ,w;F gjpyhf xypthq;fp 2 ,w;F Kd;dhy; epd;W Ngrpdhy;     

,yj;jpudpay; Rw;why; cUthf;fg;gLk; ,Wjp miytbtj;ij tiuf. (tPr;rj;ij Fwpf;f) 

07.  

(a)  

i. GtNrapd; rkd;ghl;il tof;fkhd FwpaPLfSld; $Wf. 

ii. fpilf; FohapD}L 𝑄 fdtsTg; gha;r;ry; tPjj;jpy; jputnkhd;W ghAk; NghJ Fohapd; KidfSf;F 

,ilapyhd mKf;f tpj;jpahrk; ∆𝑃 vdpd; tpuakhFk; tY 𝑝 MdJ 𝑝 = ∆𝑃𝑄 ,dhy; jug;gLk;. ,J 

gupkhzg;gb rupahdJ vdf; fhl;Lf. 

iii. NkNy tpdhf;fspy; $wg;gl;l ,U njhlu;GfspYk; ,Ue;Jk; Fwpj;j FohapD}L jputk; ghAk; NghJ 

tpuakhFk; tY mjD}lhd fdtsT gha;r;ry; tPjk; 𝑄 ,d; ,uz;lhk; tYTf;F Neu;tpfpjrkd; vdf; 

fhl;Lf. (𝑝 ∝ 𝑄2) 

  

 

 

 

 

 

 

 

(b) rpwpa efunkhd;wpd; ePu;toq;fy; njhFjpapy; Kjypy; ePu; Kjy; xd;wpypUe;J ePuhdJ Rj;jpfupf;fg;gl;L gpd; 

efu ePu;toq;fy; njhFjpf;F ePuhdJ FohapD}L (Foha; 𝐴𝐵 ) tpepNahfpf;fg;gLk;. gpd; efu ePu;toq;fy; 

ikaj;jpypUe;J efuj;jpDs;Ns ePu; tpepNahfpf;fg;gLk;. Foha; 𝐴𝐵 ,d; cs; Miu 20𝑐𝑚 MfTk; mjd; 

ePsk; 100𝑘𝑚 MfTk; Kid 𝐵 apy; 1.5 × 105𝑃𝑎 mKf;fk; vg;NghJk; Ngzg;gl Ntz;Lk;. 𝐵𝐶 = 20𝑘𝑚 

vdf; nfhs;f. 

 efupd; ruhrup ntg;gepiy 20𝑂𝐶  ,y; ePupd; gpRf;Fikf; Fzfk; × 1 × 10−3𝑃𝑎𝑠  vdTk; 𝜋 = 3  vdTk;;   

nfhs;f. fPo;tUk; ml;ltizahdJ Fwpj;j efuj;jpd; xU ehspw;fhd ePu;g; gad;ghl;il fhl;Lfpd;wJ. 

 fhyg;gFjp ePu;g; gha;r;ry; tPjk; 

neupryhd fhyg;gFjp 6 kzpj;jpahyk; ×1.5𝑚3𝑠−1 

neupryw;w fhyg;gFjp 18 kzpj;jpahyk; 0.3𝑚3𝑠−1 
 

i. neupryhd fhyg;gFjpapy; Foha; 𝐴𝐵  ,w;F FWf;Nf Ngzg;gl Ntz;ba mKf;f tpj;jpahrj;ijf; 

fhz;f. 

ii. neupryhd fhyg;gFjpapy; Fohapd; gFjp 𝐶 ,Ny cs;s mKf;fj;ij fhz;f. 

iii. neupryw;w fhyg;gFjpapy; Foha; 𝐴𝐵  ,w;F FWf;Nf Ngzg;gl Ntz;ba mKf;f tpj;jpahrj;ijf; 

fhz;f. 

iv.  neupryhd fhyg;gFjpapYk; neupryw;w fhyg;gFjpapYk; ghFik tpirfshy; tpuakhFk; 

tYf;fSf;fpilapyhd tpfpjj;ijf; fhz;f. 

v. ePu;r; Rj;jpfupg;G epiyak; rupahd Kiwapy; ePupd; td;ikia mfw;whjjhy; Fohapd; Miu 10% ,dhy; 

Fiwtile;jjhf  mwpag;gl;lJ. ,jdhy; ePu;g;gha;r;riy khwhJ Ngz gpuNahfpf;;f Ntz;ba mKf;f 

tpj;jpahrk; vj;jid klq;fhf mjpfupf;f Ntz;Lk;; vdf; fhz;f. 
 

ePu; Rj;jpfupg;G epiyak; 
efu ePu;toq;fy; ikak; 

A B C 
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(c) ePiu neupryhd fhyg;gFjpapy; toq;Ftjw;F mjpf tYTila gk;gpfs; Njitg;gLtJld; ePu; 

toq;fYf;fhd nryTk; mjpfkhf cs;sJ. Nkw;gb gpur;rpidfis Fiwg;gjw;fhf ePu; toq;fy; 

njhFjpapy; ePu;j; jhq;fpfs; (water towers) gad;gLj;jg;gLfpd;wd. ,q;F 𝐶  apy; ePu;j;jhq;fp 

mikf;fg;gl;Ls;sjhf nfhs;f. neupryw;w fhyg;gFjpapy; ePu;j; jhq;fpapy; ePuhdJ epug;gg;gLk; mNjNtis 

neupryhd fhyg;gFjpapy; gk;gpfspd; nraw;ghL epWj;jg;gl;L jhq;fpapypUe;J ePu; toq;fy; 

Nkw;nfhs;sg;gLk;.  

i. ePu;j; jhq;fpahdJ efupd; xU ehs; ePu;j;Njitf;fhd ePupd; msit nfhz;bUf;f Ntz;Lnkdpd; ePu;j; 

jhq;fpapd; nfhs;sitf; fhz;f. 

ii. neupryhd fhyg;gFjpapy; NkNy(b) ,y; $wpa tPjj;jpy; C ,ypUe;J B tiu ePu; tpepNahfj;ij 

Nkw;nfhs;tjw;F Njitahd mKf;f tpj;jpahrj;ij toq;f ePu;j;jhq;fp jiuapypUe;J mika 

Ntz;ba kpff; Fiwe;j cauk; ahJ? ePupd; mlu;j;jp 1000𝑘𝑔𝑚−3 vd vLf;f. 

iii. njhlu;r;rpahd ePu;toq;fypd; gpd; ePu;j;jhq;fpapd; cs;s ePupd; msT 2𝑚 ,dhy; Fiwtile;Js;sJ. 

,jdhy; ePu; toq;fy; tPjj;jpy; Vw;gl;l rjtPjf; Fiwitf; fhz;f. 

(d) Nkw;Fwpj;j Njitf;fhf 20 cm MiuAila Foha;f;F gjpyhf mNj nkhj;j FWf;Fntl;Lg;gug;G 

ngwg;gLk; tpjkhf ,U Foha;fs; rkhe;jukhf ,izf;fg;gLnkdpd; ePu; NkNy b(i) ,y; fzpj;j mKf;f 

tpj;jpahrk; mjpfupf;Fkh my;yJ FiwAkh vdf; Fwpg;gpLf. 

08. 

(a)  

i. +Q Gs;sp Vw;wj;ij R+o 𝑟 J}uj;jpy; cz;lhFk; kpd;Gyr; nrwpT> kpd; mOj;jk; Mfpatw;Wf;fhd 

Nfhitfis vOJf.  

ii. fTrpd; Nkw;gug;ig fUJtjd; %yk; ru;trkkhf Vw;wg;gl;l ,U rkhe;juj; jl;Lf;fspilNa 

cz;lhFk; kpd;Gyr; nrwpT 𝐸 =
𝜎

𝜀0
 vdf; fhl;Lf. ,q;F 𝜎 MdJ xU jl;bd; Vw;wg;gug;glu;j;jp MFk;. 

iii. fTrpd; tpjpg;gb nky;ypa Kbtpyp ePs flj;Jk; fk;gpapy; ,Ue;J 𝑟 J}uj;jpy; cz;lhFk; 

kpd;Gyr;nrwpT 𝐸 =
𝜆

2𝜋𝜀0𝑟
 vdf; fhl;Lf. ,q;F fk;gpapd; myF ePs Vw;wk; 𝜆 𝐶𝑚−1 MFk;. 

 

(b) xspg;gpujp ,ae;jpuk; (Photo copy machine)  kpd;Gy jj;Jt mbg;gilapy; ,aq;Fk; xU fUtpahFk;. ,f; 

fUtpapy; gpujhd kpd; efy; cUthFk; gpuNjrk; Fiwflj;jpapyhd RoYk; nghs; cUis (Drum) 

MFk;. mjd; tupg;glk;  gpd;tUkhW.  

 

 

 

 

 

  

 

 

 

 

 

 

i. Msp %lg;gLk; NghJ fNjhl;L gFjpapy; njhLf;fg;gl;l fk;gpapd; myF ePs Vw;wk; 8.34 × 10−7𝐶𝑚−1 

vdpd; Drum ,d; cs; Nkw;gug;gpy; cs;s mOj;jj;ijf; fhz;f. (Drum ,d; cs;tpl;lk; 10cm MFk;> 

ePz;l flj;Jk; fk;gpapy; ,Ue;J 𝑟 J}uj;jpy; mOj;jk; =
2.3 𝜆

2𝜋𝜀0
log10 𝑟) (

2.3

2𝜋𝜀0
= 4.13 × 1010𝐶−2𝑁𝑚2)  

• 

Kd;gf;fj; Njhw;wk; 

25kV 

• • 

gf;fj; Njhw;wk; 

25kV 
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ii. Drum  ,d; cs;> ntsp Nkw;gug;gpy; J}z;lg;gl;l Vw;wq;fspd; msT rkd; vdpd; ntsp Nkw;gug;gpy; 

J}z;lg;gl;l msT ahJ? (fNjhl;Lf; fk;gpapd; ePsk; 40𝑐𝑚 vd;f) 

iii. Msp jpwf;fg;gLk; NghJ mNdhl;> fNjhl; fk;gpfs; eLepiyahf;fg;gbd; cau; mOj;jj;jpd; %yk; 

ntspNkw;gug;gpYs;s Vw;wq;fs; rPuhf gug;gg;gLk; vdpd; Drum ,d; cs;> ntsp Nkw;gug;gpy; Vw;gLk; 

kpd;Gyf; NfhLfis fPNoAs;s tupg;glj;jpy; tiue;J fhl;Lf. NkYk; ntspNkw;gug;gpd; 

Vw;wg;gug;glu;j;jpiaf; fhz;f. ( cs;> ntsp Miufs; rkd; vd;f) 

 

 

 

 

 

 

(c) Drum ,y; xspgLk; NghJ xspgLk; gFjpapy; Vw;wq;fs; gf;fthl;by; mirahJ Gyj;jpirapd; topapy; 

RahjPdkhf mirAk;. 

 

 

 

 

 

 

 

i. Drum ,d; cs;> ntsp rpW tpw; gFjpfis rPuhf Vw;wg;gl;l jl;Lf;fs; Nghy; fUjyhk; vdpd; cs;> 

ntsp Nkw;gug;Gf;fSf;fpilapyhd mOj;j tpj;jpahrj;ijf; fhz;f. (Drum ,d; jbg;G 2𝑚𝑚 MFk;) 

ii. ,f; Fiwflj;jpapd; jil xspgLk; NghJ G+r;rpakhfTk; xspapy;yhj NghJ kpfg;ngupajhfTk; ,Uf;Fk;. 

Drum ,d; xspgL rpWtpw;gFjpfs; gpd;tUkhW vspa Rw;wpy; fhl;lg;glyhk; vdpd; Neuj;Jld; 

Fiwflj;jpf;F FWf;Nf mOj;jk; khWk; tiuig tiuf 

 

 

 

 

 

 

 

 

 

iii. efypl Ntz;ba jhspd; fWg;G epw gpuNjr;j;jpy; gLk; xspapdhy; Drum ,d; Vw;wj;jpy; khw;wj;ij 

Vw;gLj;j KbahJ. ,jd; %yk; kpd;efyhdJ Drum ,d; ntspg;gFjpapy; cs;s Vw;wj;jpd; %yk; 

cz;lhFk;. ,jid ikAld; (Toner) Vw;w mbg;gilapy; ,izf;f ik nfhz;bUf;f Ntz;ba Vw;wf; 

fhtp NeNuw;wkh  my;yJ vjpNuw;wkh vdf; Fwpg;gpLf? 

iv. Drum ,d; Nkw;gug;G ikia cwpQ;rhjthW nra;ag;gl;bUf;Fk;. NkNy Drum ,w;F gupkhw;wg;gl;l ikia 

Gjpa jhnshd;wpy; vOj;jhfg; gpujpapl jhs; nfhz;bUf;f Ntz;ba Vw;wf; fhtp NeNuw;wkh  my;yJ 

vjpNuw;wkh vdf; Fwpg;gpLf? 

v. efy; gpujp Kbe;j gpd; rf;jp tha;e;j kpd;Fkpo; Drum  I Rw;wp vupatplg;gLk;. ,jw;fhd fhuzk; ahJ? 

 

RahjPd Vw;w efu;it Kw;whf jLf;ff; $ba Fiwflj;jp 
• 

xsp gLk; gFjp 

• 

Fiwflj;jp 

V0 

V0 
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09.  gFjp (A) ,w;F my;yJ gFjp (B) ,w;F khj;jpuk; tpil vOJf  

(A) kpd;tpyhq;F (Electric eel) vd;Dk; ePu;thOapupdk; capu; ,urhad Kiwapy; jdJ clypy; kpd;id 

cw;gj;jp nra;fpd;wJ. ,jd; clypy; “rf;” ,d; mq;fk; (Sach’s Organ), gpujhd mq;fk; (Main Organ) > 

`z;lupd; mq;fk; (Hunter’s Organ) vd;Dk; %d;W mq;fq;fs; kpd;id gpwg;gpf;ff; $bad. Hunter’s 

Organ, Main Organ vd;gd cau; mOj;j NtWghLila kpd;Jbg;Gf;fis gpwg;gpf;ff; $bad. ,jd; %yk; 

,it vjpupfsplkpUe;J ghJfhg;G ngWtJld;> ,iuia czu;tpof;fr; nra;J / ,wf;fr; nra;J ,iuia 

gpbf;fpd;wd. Sach’s Organ Fiwe;j mOj;j NtWghLila kpd; Jbg;Gfis cUthf;Ffpd;wJ. ,jd; 

%yk; ,it njhlu;ghliy Nkw;nfhs;tJld; miktplj;ijAk; mwpe;J nfhs;fpd;wd. 

kpd;id gpwg;gpf;Fk; mq;fq;fspYs;s tpNrl tiff; fyq;fs; kpd;Fopaq;fs; (electrocytes) vd 

miof;fg;gLk;. ,f; fyq;fs; Xa;T epiyapYs;s NghJ> ,f; fyj;jpd; cl;Gwk; nghl;lhrpak; mad;fs; 

(K
+
) cau; nrwptpYk;> Nrhbak; mad;fs; (Na

+
) Fiwe;j nrwptpYk; fhzg;gLk;. fyj;jpd; ntspg;Gwkhf 

cau; nrwptpy; Na
+ mad;fSk; Fiwe;j nrwptpy; K

+
 mad;fSk; fhzg;gLk;. mj;Jld; fyj;jpd; 

cl;GwKk; ntspg;GwKk; Fwpg;gplf;$ba msT kiw mad;fSk; fhzg;gLk;. fyk; Xa;T epiyapy; 

cs;s NghJ fynkd;rt;T mad;fis CLGftplhJ. vdNt fyj;jpd; cs;> ntsp Gwq;fspy; mad; 

nrwpTfs; khWgl;L fhzg;gLtjdhy; tpisTfshf fynkd;rt;tpd; cl;Gwk;> ntspg;Gwk; rhu;ghf kiw 

mOj;jjpy; fhzg;gLk;. electrocyte fyk; xd;W Xa;T epiyapy; cs;s NghJ mad;fspd; mikg;G   

cU (1) ,y; jug;gl;Ls;sJ. fyj;jpd; KidTj;jd;ik cU (2) ,y; jug;gl;Ls;sJ. 

 

  

 - 

 

 

 

kpd; Jbg;ig cw;gj;jp nra;tjw;fhd euk;Gf; fzj;jhf;fk; %isapypUe;J fyq;fis milAk; NghJ 

fynkd;rt;tpYs;s mad; fhy;tha;fs; jpwf;Fk;. ,jd; Clhf mad;fs; fynkd;rt;tpw;Ff; FWf;fhf 

gupkhw;wg;gLk;. fyj;jpd; xU ntspg;Gwk; mjpfstpy; fhzg;gLk; Na
+ mad;fs; xU gf;f 

fynkd;rt;tpD}lhf fyj;jpDs; nry;Yk;. vdNt mf; fy nkd;rt;tpw;F ntspg;Gwk; kiw mad;fs; 

mjpfkhfTk; cl;Gwk; Na
+ mad;fs; mjpfkhfTk; fhzg;gLk;. Na

+ mad;fs; fyj;jpd; xU gf;f 

fynkd;rt;tpD}lhf cl;GFtijj; njhlu;e;J fyj;jpd; mad; rkdpiyia NgZtjw;fhf fyj;jpd; 

cl;Gwk; mjpfstpy; fhzg;gl;l K
+ mad;fs; kWgf;f fynkd;rt;tpD}lhf ntspNaWk;. vdNt kWgf;f 

fynkd;rt;tpd; cl;Gwk; mjpfsT kiw mad;fSk; ntspg;Gwk; K
+ mad;fSk; fhzg;gLk;. ,J 

capu;g;G epiy vdg;gLk;. 

 

 

 

 

 

 

cU (1) 
 

Na
+ Na

+ Na
+ 

K
+ 

Na
+ Na

+ K
+ 

Na
+ 

K
+ K

+ 
Na

+ 
K

+ 
K

+ 

Na
+ 

Na
+ 

fy nkd;rt;T 

fy nkd;rt;T 

cU (2) 

cU(3) 

K
+ 

Na
+ Na

+ Na
+ 

K
+ 

K
+ 

Na
+ 

K
+ 

K
+ 

Na
+ 

K
+ 

Na
+ 

Na
+ 

Na
+ Na

+ Na
+ Na

+ Na
+ 

K
+ 

Cell membrane 

Cell membrane 
cU (4) 



 

8 

AL/2019/01/T-II(B) 

euk;G fzj;jhf;fk; fpilf;fg;ngWk; NghJ epfOk; mad;fspd; mirT cU(3) ,Yk; capu;g;G epiyapy; 

fyj;jpd; KidTj;jd;ik cU(4) ,Yk; fhl;lg;gl;Ls;sJ.  

euk;Gf; fzj;jhf;fk; fpilf;fg; ngw;wij njhlu;e;J fynkd;rt;Tfspd; KidTj;jd;ik khw;wkiltjhy; 

midj;J fyq;fSk; njhluhf ,izf;fg;gl;l kpd; fyq;fs; Nghy fUjg;gLk;. kpd; tpyhq;fpd; 

jiyg;gFjp Neu;Kbtplk; MfTk; thy;gFjp kiw KbtplkhfTk; capu;g;G epiyapy; fhzg;gLk;. 

fzpg;Gfis ,yFthf;Ftjw;fhf cz;ikg; ngWkjpfs; khw;wg;gl;Ls;sd. 

kpd; tpyhq;fpd; clypy; 10 elctrocyte fyepuy;fs; xd;Wf;nfhd;W rke;jukhf cs;sd vdTk; xt;nthU 

electrocyte fy epuy;fspYk; 5000 electrocyte fyq;fs; cs;sd vdTk; nfhs;f. electrocyte fyk; xd;wpdhy; 

capu;g;G epiyapy; cUthf;fg;gLk; tpisAs; kpd;dpaf;ftpir 0.15 V vdTk; mjd; mfj;jil 0.25 Ω 

vdTk; fUJf. kpd;tpyhq;F cUthf;Fk; kpd; Jbg;Gfs; ruhrupahf 2 ms Neuk; ePbf;Fk;. ntspg;Gw 

ePu;r;R+oypd; tpisAs; jil 500 Ω vdTk; nfhs;f. 

1. cau; mOj;j NtWghLila kpd; Jbg;Gfis cUthf;Fk; kpd;tpyhq;fpd; clypYs;s ,uz;L 

mq;fq;fis jUf. 

2. kpd;tpyhq;F Fiwe;j mOj;jNtWghLila kpd; Jbg;Gfis cUthf;Ftjw;fhd ,U fhuzq;fisj; 

jUf. 

3. kpd; tpyhq;fpd; clypYs;s electrocyte fyq;fspd; vz;zpf;if vt;tsT? 

4. kpd;tpyhq;fpd; clypy; cs;s electrocyte fyq;fspd; tpisAs; mfj;jil ahJ? 

5. kpd;tpyhq;fpd; electrocyte  fyq;fs; capu;g;G epiyapy; cs;s NghJ mk;kpd;tpyhq;fpdhy; 

cUthf;fg;gLk; tpisAs; cau; kpd;dpaf;ftpir ahJ? 

6. ePu;r;R+oYld; kpd; Rw;W G+uzkilAk; NghJ cUthFk; kpd;Ndhl;lk; ahJ? (kpd;tpyhq;fpd; clypd; 

CL electrocyte fyq;fspd; Clhf kl;LNk kpd;Ndhl;lk; nry;fpd;wJ vdf; nfhs;f.) 

7. kpd; tpyhq;fpdhy; kpd;Jbg;G cUthf;fg;gLk; NghJ GwePu;r;R+oYf;F toq;fg;gLk; mOj;j NtWghL 

ahJ? 

8. kpd; tpyhq;F NkNy $wg;gl;lthW xU kpd; Jbg;ig cUthf;Fk; NghJ GwePu;r;R+oypw;F tpLtpf;fg;gLk; 

rf;jp ahJ? 

9. fPNo jug;gl;Ls;s nka;epiyfspy; kpd;tpyhq;F cs;s NghJ kpd; Jbg;G cUthf;fg;gLk; Mapd; mjd; 

NghJ cs;s kpd; tpirf;NfhLfis ePu;r;R+oypy; tiuf. (jug;gl;Ls;s cUf;fis tpilj;jhspy; gpujp 

nra;J kpd;tpirf;NfhLfis tiuf.) 

 

 

   cU(a) 

           cU(b) 

10. ,iuia Ntl;ilahLk; NghJ kpd; tpyhq;F NkNy tpdh 9 ,y; cU(b) ,y; fhl;bathW cliy 

tisj;J ,iuia R+o;e;J nfhs;fpd;wJ. ,jw;fhd fhuzj;ijj; jUf.  
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(B)  

(a)  mb ,uz;il cila Jtpj vz;fis 

mb gj;jhf cila jrk vz;fshf 

khw;Wk; xU Rw;wpd; xU gFjp fPOs;s 

cUtpy; fhl;lg;gl;Ls;sJ. 

I1 ,  I2 , I3  vd;gd Jtpj vz;fSf;fhd 

cs;sPLfshFk; (nga;g;G). mtw;wpYs;s 

Mspfis cU(1) ,y; cs;s mikg;gpd; 

gb Gtpj;njhLg;G nra;J 0 vDk; 

cs;sPLfis toq;f KbAk;. Mspfis 

+1V cld; njhLg;gjd; %yk; 1 vDk; 

cs;sPLfis toq;f KbAk;. V0 ,y;  

ngwg;gLk; ntspaPL (gag;G) NtnwhU Rw;Wld; ,izf;fg;gl;L 𝑥 =
𝑉0

−1
 vDk; nra;ifapd; %yk; jrk 

vz; tbtpy;(x) jpiuapy; Njhd;Wk;. 

(1) tpupayhf;fpapd; tif ahJ? 

(2) I1 kl;Lk; +1V cld; njhLf;fg;gLk; NghJ jpiuapy; 1 vdj; Njhd;wpdhy; R1 ,d; gUkidf; 

fhz;f.  

(3) I1 , I2 kl;Lk; +1V cld; njhLf;fg;gLk; NghJ jpiuapy; 3 vdj; Njhd;wpdhy; R2 ,d; gUkidf; 

fhz;f. 

(4) 110,uz;L vDk; Jtpj vz; cs;sPlhf toq;fg;gLk; NghJ> (I2 , I3  kl;Lk; +1V cld; njhLf;fg;gLk; 

NghJ) 

a. ngwg;gLk; V0 ahJ? 

b. jpiuapy; Njhd;Wk; jrk vz; ahJ? 

(5) 13 vDk; jrk vz;Zf;fhd cs;sPl;il toq;f Ntz;Lkhapd; (13gj;J=1101,uz;L) 

a. ,d;Dk; vj;jid cs;sPLfs; ,izf;fg;gl Ntz;Lk;? 

b. mg; Gjpa cs;sPLfspy; fhzg;gl Ntz;ba jilapd; gUkd; ahJ? 

(6) NghJkhd msT Gjpa cs;sPLfs; ,izf;fg;gl;Ls;s NghJ jpiuapy; 16 vDk; jrk vz;iz 

ngw KbAkh? fhuzk; jUf. (16gj;J=1000,uz;L) 

 

(b) njhLifapy; kpd; Nrhjpg;ghd; (Non contact electric tester) ,d; ,yj;jpudpay; Rw;W fPOs;s cUtpy; 

jug;gl;Ls;sJ. czu;RUis kpd;Ndhl;lk; nry;Yk; fhtyplg;gl;l kpd;tlj;Jf;F mUfpy; nfhz;L 

nry;Yk; NghJ rptg;G epw LED xspu;tijf; nfhz;L kpd;Ndhl;lk; nry;tij cWjpg;gLj;jyhk;. 

 

 

 

 

 

 

 

 

 

 

 

 

I1 I2 I3 

20k 5k R2 

- 

+ 

R1 

+15V 

-15V 

VO 

+1V 

50µA 

9V 

220Ω 

T3 

T2 

T1 

czu; RUs; 
(antena) 

  
kpf cah; jilfs; 
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,q;F gad;gLj;jg;gLk; rptg;G epw LED njhopw;gLk; NghJ mjpy; 2V mOj;j tPo;r;rp Vw;gLk;. ,q;F 

gad;gLj;jg;gl;Ls;s jpuhd;rp];uu;fspd; kpd;Ndhl;l eak; 200 MFk;. Si jpuhd;rp];uu;fspd; mb- fhyp 

re;jpia Kd;Kff; NfhlYwr; nra;tjw;F 0.7V Njit vdf; nfhs;f.  

Nrhjpg;ghdpd; czupr; RUshdJ kpd;tlj;Jf;F mUfhikapy; itf;fg;gLifapy; czupr; RUspy; 

kpd; ,af;ftpir J}z;lg;gLtjhy; jpuhd;rp];uu; T3 ,d; mbapD}L 50𝜇𝐴 kpd;Ndhl;lk; nry;fpwJ. 

i. T3 ,d; Nrfupg;ghd; jilapD}lhd kpd;Ndhl;lk; (IC) ahJ? 

ii. T3 ,d; njhopw;gL epiyapy; mb-Nrfupg;ghd; ,ilapyhd mOj;jNtWghL (VCB) ahJ? 

iii. njhLifapy; kpd; Nrhjpg;ghid gad;gLj;JtjpYs;s Xu; mD$yk;> gpujp$yk; vd;gtw;iwj; 

jUf. 

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

(A) 4-stroke engine MdJ cs;nsLg;G> neUf;fy;> jfdk;> ntspNaw;wk; vd;Dk;  4 gbKiwfspD}lhf 

njhopw;gLfpwJ. 

 

 

 

 

 

 

 

 

 

 

 

 

cs;nsLf;Fk; nrad;Kiwapd; NghJ MLjz;lhdJ fPNo nry;Yifapy; mKf;fk; Fiwtjd; fhuzkhf 

cs;nsLf;Fk; thy;T jpwf;fg;gl;L tsp vupnghUl;fyit cs;nsLf;fg;gLfpwJ. gpd; MLjz;lhdJ 

NkNy nry;Yifapy; thAf;fyitahdJ cau; ntg;gepiyf;F neUf;fg;gLk;. ,r;rkaj;jpy; xU rpW 

kpd;nghwp (electric spark) xd;wpd; %yk; thAf;fyit vupA+l;lg;gLk;. mr;rkaj;jpy; cz;lhFk; cau; 

mKf;fj;jhy; MLjz;L fPNo js;sg;gLk;. gpd;du; MLjz;L kPz;Lk; NkNy tUifapy;  ntspNaw;Wk; 

thy;T jpwf;fg;gl;L jfdkile;j thA %yf;$Wfs; ntspNaw;wg;gLk;. mNj Ntis cUis NtnwhU 

tl;lj;ijj; njhlq;fj; jahuhf cs;sJ.  MLjz;L; ,t;thW ,aq;Fk; NghJ mjDld; ,izf;fg;gl;l 

khw;wpj;jz;L (crankshaft) Row;rp ,af;fj;ij Mw;Wk;. fPNo jug;gl;Ls;s fzpg;Gf;fSf;F tsp – 

vupnghUl;fyit ,yl;rpa elj;ijAilajha; fUjg;glyhk;;. 

(1) thAf;fyit Kw;whf tpuptile;Js;sNghJ mjd; fdtsT 200 cm
3 MFk;. thAf;fyit Kw;whf 

neUf;fg;gl;Ls;s NghJ mjd; fdtsT 20 cm
3 MFk;. cs;nsLf;fg;gl;l thAf;fyit 8 x 10

4
 Pa 

mKf;fj;jpYk; 27
0
C ntg;gepiyapYk; cs;sJ. neUf;fg;gLk; thAf;fyit 327

o
C ntg;gepiyia 

milAk; vdpd; neUf;fg;gl;l thAf;fyitapd; mKf;fk; ahJ? 

(2) ,t; neUf;fg;gl;l thA jfdkile;jTld; thAf;fyitapd; ntg;gepiy jpBnud 1527
0
C apw;F 

cau;tiltJld; thAf;fyitapd; %y; vz;zpf;if 25% ,dhy; mjpfhpf;fpwJ.  fdtsT khw;wk; 

milatpy;iy(20cm
3
) vdf; fUjp  jfdkile;jTld; thAf;fyitapd; cldb mKf;fk; ahJ?  

(3) jfdkile;j thA Kw;whf tpuptile;j gpd;du; mjd; ntg;gepiy 627
0
C ntg;gepiyahf khWfpwJ. 

jfdkile;j thAf;fyit Kw;whf tpuptile;j epiyapy; thAf;fyitapd; mKf;fk; ahJ? 

 

 

 

cs;nsLg;G neUf;fy; ; ntspNaw;wk; jfdk; 
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(4)  

i. jfdkile;j gpd; thA tpuptilAk; NghJ thAf;fyitapd; ruhrup mKf;fk; 3.15 MPa vdpd; 

,r;re;ju;g;gj;jpy; thAthy; nra;ag;gLk; Ntiyiaf; (W1)  fzpf;f. 

ii. gpd;du; MLjz;L kPz;Lk; NkNy tUifapy; thAf;fyitapd; ruhrhp mKf;fk; 1.5 MPa vdpd; 

,r;re;ju;;g;gj;jpy; thA kPJ nra;ag;gLk; Ntiyiaf; (W2) fzpf;f  

iii. MLjz;L xU tl;lj;ij Mw;wp Kbf;ifapy;  thAf;fyitapdhy; nra;ag;gl;l Njwpa 

Ntiyiaf; (W)  fzpf;f  

iv. vQ;rpdpd; jpwd; (e) MdJ =  
𝑊

𝑄
× 100 vd tiuaWf;fg;gLk;. ,q;F 𝑊 MdJ thAf;fyitahy; 

nra;ag;gl;l Njwpa  NtiyAk; 𝑄  MdJ tsp-vupnghUl; fyitapd; xU jfd nraw;ghl;bd; 

NghJ gpwg;gpf;fg;gl;l rf;jpAk; MFk;. 

(i) ,t; ,ae;jpuj;jpd;jpwd; 40% vdpd; tsp-vupnghUl; fyitapd; xU jfd nraw;ghl;bd; NghJ 

gpwg;gpf;fg;gl;l rf;jpiaf; fhz;f. 

(ii) vhpnghUspd; jfdntg;gk; 4x10
4
 Jg

-1 vdpd; xt;Nthh; tl;lj;jpYk; jfdkilAk; vhpnghUspd; 

jpzpT ahJ  

v. ,j;jifa ,ae;jpuj;jpDldhd thfdk; Neh; tPjpapy; khwh Ntfj;jpy; gazpf;ifapy; 

MLjz;lhdJ 3000 rpm vDk; khwhtPjj;jpy; njhypy;gLfpwJ. ,t;thwhd ,af;fj;jpy; thfdk; 

XUkzpj;jpahyk; ,aq;Ftjw;F Njitahd vhpnghUspd; fdtsitf;fhz;f. (vhpnghUspd; 

mlh;j;jp 1005kgm
-3

 )  

vi. tpdh (4)v. cs;sJ Nghy; thfdkhdJ ,aq;Fifapy; ,ae;jpuj;jpd; ciwapd; Nkw;gug;G 

ntg;gepiy 300
0
C mike;jJ. ,J ,ae;jpuj;jpw;F cfe;jJ my;y. vdNt ciwapd; 

Nkw;gug;gpypUe;J ntg;gj;ij tpidj;jpwDld; ntspNaw;Wtjw;fhf, ciwapd; mNj 

jputpaj;jpdhy; nra;ag;gl;l nky;ypa rkhe;juj ;jfLfis ciwapd; Nkw;gug;gpw;Fr; nrq;Fj;jhf 

Vw;Wtjd; %yk; Nkw;gug;ig mjpfhpj;jy; Ntz;Lk;. ,t;tpaf;fj;jpy; ciwapd; Nkw;gug;G 

ntg;gepiyia 250
0
C NgzNtz;bd; ,t;thwhf Nkw;gug;ig vr;rjtPjjpjpdhy; mjpfhpj;jy; 

Ntz;Lk; (#oy; ntg;gepiy 30
0
C )  

(B)  

(a)  T K ntg;gepiyapYs;s A Nkw;gug;igAila G+uz fUk;nghUs; xd;wpd; Nkw;gug;ghy; XuyF 

Neuj;jpy; fjpu;f;fg;gLk; fjpu;g;gpd; rf;jp E apw;fhd Nfhitia jug;gl;l fzpaq;fs; rhu;ghf 

vOJf. (𝜎 - njt;tdpd; khwpyp) 

(b)  2x10
4 K Nkw;gug;G ntg;gepiyapYs;s xU Fwpj;j 

el;rj;jpuk; xd;wpd; myF gug;gpy; ,Ue;J,  fhyg;gLk; 

xt;nthU Nghl;ldhYk; XuyF Neuj;jpy; fhyg;gLk; rf;jp 

mg;Nghl;ld;fspd; miyePsq;fSld; khWgLtij 

mUfpYs;s tiuG tiff;Fwpf;fpwJ. el;rj;jpuj;jpid 

G+uz fUk; nghUs; vdf; fUjp gpd;tUk; tpdhf;fspw;F 

tpil jUf. fzpg;Gfspw;F  = 3 vdf; nfhs;f. 

(i) tPdpd; ,lg;ngau;r;rp tpjpiag; gad;gLj;jp tiugpy; Fwpj;Jf; fhl;lg;gl;Ls;s 𝜆 m If; fzpf;f. 

(tPdpd; khwpyp = 3x10
-3

 mK) 

(ii) cr;r nrwpitf; fhYk; Nghl;ldpd; kPbwidf; fzpf;f. 

(iii) jug;gl;l tisapapdhy; x mr;Rld; milf;fg;gLk; gug;gpidf; fzpf;f. (𝜎 = 5.7x10
-8

 Wm
-2

K
-4

) 

(iv) 4𝐻 → 𝐻𝑒 + 2𝑒+ +    epA+j;jpNuhd;fs; +   rf;jp 

el;rj;jpuq;fspd; mfzpapy; ntg;gepiyAk; mKf;fKk; kpfTk; cau;e;j epiyapy; ,Ug;gjhy; 

mfzpapy; Ijurd; cUfy; jhf;fk; NkYs;s fUj; jhf;f rkd;ghl;Lf;F mika 

𝜆m 

Eλ 
 

𝜆 
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eilngWfpwJ. ,f; fUj; jhf;fj;jpd; NghJ gpwg;gpf;fg;gLk; rf;jpNa el;rj;jpuj;jpd; 

Nkw;gug;Gf;F nrd;W mq;fpUe;J tpLtpf;fg;gLfpwJ.  

1. xU Ijurd; fUtpd; jpzpT 1.67 × 10−27𝑘𝑔 MfTk; xU  `Pypak; fUtpd; jpzpT   

6.65 × 10−27𝑘𝑔MfTk; ,Ug;gpd; nghrpj;jpud;fspdJk; (𝑒+) epA+j;jpNuhd;fspdJk; jpzpTfs; 

Gwf;fzpf;fj;jf;fd vdf; nfhz;L xU fU cUfy; jhf;fj;jpd; jpzpT mopitf; fhz;f. 

2. xU fUj;jhf;fj;jpd; NghJ ntsptplg;gl;l rf;jpapidf; fhz;f. 

3. NkYs;s fU cUfy; jhf;fj;jpd; %yk; xt;Nthh; tUlj;jpYk; 2.1 × 1046  vz;zpf;ifahd 

𝐻𝑒 mZf;fs; ,t;el;rj;jpuj;jpy; cUthfpd;wnjd mwpag;gl;Ls;sJ. (xU tUlk; = 3 × 107s 

vd;f) ,e; el;rj;jpuj;jpd; Miuia fhz;f.  

4. tpdh(b) (iv) (3)  $wpaJ Nghd;W fU cUfy; jhf;fk; mNj tPjj;jpy; khwhJs;s NghJ, 

,t; el;rj;jpuj;jpd; Miu vg;ngWkjpia vLg;gpd; ,jd; Nkw;gug;G ntg;gepiy #hpadpd; 

Nkw;gug;G ntg;gepiyahd 6000K dpid vLf;Fk;  

(c)  fUj; jhf;fj;jpd; NghJ ngwg;gLk; rf;jpia vkJ Njitf;F gad;gLj;Jtjw;F fU ciy vDk; 

njhopy;El;gk; gad;gLj;jg;gLfpd;wJ. ,r;nray; Kiwapy;  fU ciyapy; epfOk; fUj;jhf;fj;jpd; 

NghJ ngwg;gLk; ntg;g rf;jpapid ,lk;khw;Wtjw;fhf cUfpa Nrhbak; nghJthf 

gad;gLj;jg;gLfpd;wJ. fU ciyapy; epfOk; vjph;ghuhj tpgj;jpdhy;  fUj; jhf;fj;jpd; NghJ 

ntspNaWk; epA+j;jpudhdJ Nrhbak; fUtpDs; GFe;J cWjpaw;w Nrhbak; rkhjhdp 

cUthfpd;wJ. ,J fUj;jhf;fj;jpy; <Lgl;L cWjpahd kf;dPrpak; mZthf khWfpd;wJ. ,jw;Fupa 

fUj;jhf;frkd;ghLfs; fPOs;sJ Nghd;W mikAk;.  

 

 

  
  

0
1

24
12

24
11 MgNa

rf;jp   

xU fU ciyapy; epfo;e;j tpgj;jpd; NghJ 2.3 × 106𝑘𝑔  jpzpTila Nrhbak; mZf;fs;  

NkYs;s fUj;jhf;f rkd;ghl;Lf;F mika fjpu;j;njhopw;ghLila Nrhbak; rkjhdpfshf 

khWfpd;wJ. ,jd; miu MAl; fhyk; 15 kzpj;jpahyk;  

i. cUthfpa 𝑁𝑎11
24  rkjhdp mZf;fspd; vz;zpf;if ahJ? 

ii. 𝑁𝑎11
24  rkjhdpapd; Nja;T xUikia 𝑠−1 ,y; fhz;f.  

iii. ,f; fU ciyapy; 𝑁𝑎11
24  rkjhdpapd; Muk;gj; njhopw;ghl;ilf; fhz;f. 

iv. rkjhdp cUthfp 60 kzpj;jpahyj;jpd; gpd; 𝛽 fjpu; tPRk; tPjj;ij fzpf;f. 
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