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1. Foha; xd;wpy; ,Ue;J ntspNaWk; jputk; xd;wpd; Ntfk; 𝑣 MFk;. 𝑣 = 𝑘 (
Δ𝑝


)

n

 vDk; rkd;ghl;bdhy; 

jug;gLfpd;wJ. ,q;F Δp mKf;f khw;wk;> ρ jputj;jpd; mlu;j;jp> k gupkhzkw;w xU khwpyp vdpd;> n 
,d; gUkd;>  

(1) 
1

2
   (2) 1 (3)  

3

2
 (4) 2 (5) 

5

2
 

 
2. Ntdpau; ,Lf;fpkhdp xd;wpd; G+r;rpa tOitg; guPl;rpj;j NghJ ngwg;gl;l thrpg;Gk;>  mjidg; gad;gLj;jp 

Nfhsk; xd;wpd; tpl;lk; msf;fg;gl;l NghJ ngwg;gl;l thrpg;Gk; KiwNa cU (a),  cU (b) ,y; 
fhl;lg;gl;Ls;sd. ,jw;fika Nfhsj;jpd; jpUj;jkhd tpl;lk; ahJ?   

 

 

 

 

 

 

 

 

 (1) 9·95 cm  (2) 10·05 cm (3) 10·09 cm (4) 10·13 cm (5) 10·27  cm 

 

 

3.     Gs;sp xyp Kjy; xd;wpypUe;J r J}uj;jpy; xypr;nrwpT kl;lk; I MFk;. mt;nthyp Kjypy; ,Ue;J 

2r J}uj;jpy; xypr;nrwpT kl;lk; vt;tsT?  

 (1) 
𝐼

16
   (2)  

𝐼

8
 (3) 

𝐼

4
 (4) 

𝐼

2
 (5) I  

 

2 cm 0 1 

0 10 5 

cU (a)  

12 cm 10 11 

0 10 5 

cU (b)  

mwpTWj;;;;;jy;;: 
 ,t;tpdhj;jhs; 10 gf;fq;fspy; 50 tpdhf;fisf; nfhz;lJ.    

 midj;J tpdhf;fSf;Fk; tpil jUf.  
 tpilj;jhspy; nghUj;jkhd ,lj;jpy; ckJ Rl;nlz;iz vOJf.  

 tpdhj;jhspy; Fwpg;gplg;gl;Ls;s mwpTWj;jy;fisj; njspthf thrpj;J mtw;iwg; gpd;gw;Wq;fs;.  
 1njhlf;fk; 50 tiuahd  xt;nthU tpdhtpw;Fk; (1)> (2)> (3)> (4)> (5) vd Ie;J tpilfs; 

jug;gl;Ls;sd. mtw;Ws; rupahd my;yJ kpfg; nghUj;jkhd tpiliaj; njupT nra;J tpilj;jhspy; 
gpd;gf;fj;jpy; jug;gl;Ls;s mwpTWj;jYf;F mika mt;tpilf;F vjpNu (X) milahsk; ,Lf.  

 fzpg;ghd;fs; gad;gLj;j mDkjpf;fg;gl khl;Bu;fs;. 
          ( g = 10 m s-2 ) 
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4.  rPuhd Mu;KLfYld; nry;Yk; nghUs; xd;wpd; ,lg;ngau;r;rp Neu tiugpw;F Fwpj;j xU fzj;jpy; 

tiuag;gl;l njhlyp Neu mr;Rld; 450 Nfhzj;ij Mf;Ffpd;wJ. 1 s gpd; 600 Nfhzj;ij 
Mf;Ffpd;wJ vdpd;> nghUspd; Mu;KLfy;>   

 (1)  m s-2 (2)  ( ) m s-2 (3)  ( ) m s-2 (4) m s-2 (5) m s-2 

 

5. ,U rpwpa jpzpTfs; ,Nyrhd Nfhy; xd;wpw;F 
tz;ikahf ,izf;fg;gLtjd; %yk; cUtpy; 

fhl;lg;gl;Ls;sthwhd ,U nghUs;fs; A, B 

vd;gd Mf;fg;gl;Ls;sd.; PQ mr;R gw;wp A, B  

Mfpatw;wpd; rlj;Jt jpUg;gq;fs; KiwNa I1 , I2 

vdpd;>  I1  / I2 vDk; tpfpjj;jpw;Fr; rkdhtJ>              

 (1) 9 (2) 15 (3)  25 

 (4)  45 (5)  75 

 

 

6.  GNuhj;jd;> epAj;jpud; vd;gd u- Fthf;> d- Fthf; 
Jzpf;iffspdhy; Mf;fg;gl;Ls;sd.  ,yj;jpud; 
xd;wpd; Vw;wk; e rhu;ghf u- Fthf;> d- Fthf; 
vd;gdtw;wpd; Vw;w;fs; jug;gLk; NghJ> gpd;tUtdtw;Ws; rupahdJ>   

   

   (1)  +
2

3
𝑒 ,  +

1

3
𝑒                            (2) +

2

3
𝑒 ,  −

1

3
𝑒                            (3) −

2

3
𝑒 , +

1

3
𝑒  

      (4)   −
2

3
𝑒,  −

1

3
𝑒                              (5) +1𝑒,  −1𝑒    

 

7.   500 Hz  kPbwidAila miy xd;wpd; Ntfk; 400 m s -1MFk;. ,t;tiyapd; mtj;ij tpj;jpahrk; 

   /4 MfTs;s ,U Gs;spfSf;F ,ilapyhd ,opTj;J}uk;>  

    (1) 40 cm  (2) 20 cm (3) 15 cm (4) 10 cm (5) 5 cm  

 

8.   epiyf;Fj;jhd rPuhd kpd;Gyk; E ,Ds; Gs;sp O ,Ys;s ,yj;jpud; xd;W 
cUtpy; fhl;lg;gl;Ls;s jpirapy; v Ntfj;Jld; ,aq;Ffpd;wJ. 
mt;tpyj;jpudpd; kPJ njhopw;gLk; Mu;KLfypd; jpiriaf; Fwpg;gJ>  

 (1)  OP (2)  OQ  

 (3)  OR  (4)  OS  

 (5)  OT 

 

 

9. xspapay; fUtpfs; rpytw;wpy; Njhd;Wk; tpk;gk; njhlu;ghd gpd;tUk; 
$w;Wf;fisf; fUJf. 

 (A) jsthbapdhy; Njhw;Wtpf;fg;gLk; tpk;gk; vg;nghOJk; khahkhdJ> epkpu;e;jJ> nghUspd;  
       cauj;jpw;F rkdhdJ.  

 (B) FopTtpy;iyapdhy; Njhw;Wtpf;fg;gLk; tpk;gk; vg;nghOJk; khahkhdJ> epkpu;e;jJ>  
       cUr;rpWj;jJ. 

  (C) FtpTtpy;iyapdhy; Njhw;Wtpf;fg;gLk; tpk;gk; nka;ahdjhfNth> khahkhdjhfNth>  
       epkpu;e;jjhfNth jiyfPohdjhfNth ,Uf;fyhk;.  
   Nkw;gb $w;Wf;fspy;>  

 (1). (C) kl;Lk; cz;ik.    (2). (A), (B) kl;Lk; cz;ik.   (3). (A), (C) kl;Lk; cz;ik.  

  (4). (B), (C) kl;Lk; cz;ik.   (5). (A), (B), (C) vy;yhk; cz;ik.   

3 13 + 13 −
2

3

3

1

P 

O 

v 

Q 
R 

S 

T 

E 

P 

Q 

B 

A 

m 

d d 

m 

3m 3m 

5d 5d 
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10. gUkdpy; rkdhd> vjpu; Vw;wg;gl;l ,U rkhe;juj;jl;Lf;fs; A, B 
cUtpy; fhl;lg;gl;Ls;sd. ,t;tpU jl;LfSf;Fkpilapyhd 
,ilntsp s MFk;. ,U jl;LfSf;Fk; ,ilapyhd xU Gs;sp P 
MFk;.  A ,ypUe;J mjw;fhd J}uk; x MFk;. P ,y; kpd; 
Gyr;nrwpT E vdpd;> gpd;tUk; vt;tiugpd; %yk; x cld; E ,d; 
khwy; jpwk;glf; fhl;lg;gl;Ls;sJ?  

 
 

 

 

 

 

 

 

 
 

 

11. A, B vd;gd Gtpapd; xOf;fpy; cs;s ,U cg Nfhs;fs; MFk;. cgNfhs; A ,d; jpzpT 
m, xOf;fpd; Miu r, xOf;fpd; nkhj;j rf;jp E MFk;. cgNfhs; B ,d; jpzpT 4m, 

xOf;fpd; Miu 
𝑟

2
  vdpd;> mjd; xOf;fpd; nkhj;j rf;jp ahJ?   

 (1)  E                          (2)  2E                          (3) 4E     (4) 8E        (5) 16E 

12.   ,U tpirfspd; gUkd;fspd; $l;Lj;njhif 16 N MFk;. mtw;wpd; tpisAspd; gUkd; 8 N>   
tpisAs; tpir rpwpa tpirf;F nrq;Fj;J vdpd;> mt;tpU tpirfspdJk; gUkd;>   

 (1) 2 N, 14 N  (2) 3 N,  13 N  (3) 4 N, 12 N  (4) 6 N, 10 N  (5) 8 N, 8 N  

  

 13. 𝐴92
235  mZtpd; fUg;gpsTj; jhf;fk; fPNo jug;gl;Ls;sJ. 

 

          A92
235 +  n0

1  →  B57
x +  C y

87 +  3 n0
1  + rf;jp 

 ,q;F  x, y vd;gd KiwNa>  

 (1) 150, 43  (2) 148, 60   (3) 146, 35  (4) 146, 32  (5) 142,  38   

 

14.  ,U rkgf;f nrq;Nfhz Kf;Nfhz tbt kpd;idf; flj;Jk; %ba  

    jlk; PQR ,d; gf;fk; PR  topNa fhe;jg;gha mlu;j;jp B IAila    

rPuhd fhe;jg;Gyk; xd;W njhopw;gLfpd;wJ. PQ ,d; kPJ  njhopw;gLk; 

fhe;jg;gha tpir F vdpd;> QR kPJ njhopw;gLk; fhe;jg;gha tpir> 

 (1) F/2              (2)  F/√2                    (3) F                     

 (4)  √2   F             (5) – F 
  

  

15. 1 kg jpzpitAila jpz;k gugpd; nkOfpw;F khwh tPjj;jpy; 

ntg;gj;ij toq;Fk; NghJ> mjd; ntg;gepiy ( )> toq;fg;gl;l 

ntg;gj;jpd; msT(Q) cld; khWk; tpjk; gpd;tUk; tiugpy; 
fhl;lg;gl;Ls;sJ. jput nkOfpd; jd; ntg;gf;nfhs;ssT jug;gLtJ>   

 (1) FG ,d; ePsj;jpdhy;'                  

    (2) CD ,d; gbj;jpwdpdhy;. 

(3) AB ,d; gbj;jpwdpd; Neu;khwpdhy;.                

(4) CD ,d; gbj;jpwdpd; Neu;khwpdhy; 

    (5) CD  ,dhy; cs;slf;fg;gLk; tisapapd; gug;gstpdhy;.  

A 

D 

C 
B 

  (oC) 

Q (J) E F G 

E 

x 
s 

(1) 

E 

x 
s 

(2) 

E 

x 
s 

(3) 

E 

x 
s 

(4) 

E 

x 
s 

(5) 

x 

A B 

P 

s 

+ 

+ 

+ 

+ 

+ 

− 

− 

− 

− 

− 

P Q 

R 

B 



4 
 

 

16.  27℃ ntg;gepiyapy; fhzg;gLk; H2 thA %yf;$wpdJk; 127℃ ntg;gepiyapy; fhzg;gLk; He thA 

%yf;$wpdJk; B GNuhf;yp miy ePsk; KiwNa 𝜆𝐻 , 𝜆𝐻𝑒 vdpd;> 
𝜆𝐻

𝜆𝐻𝑒
  vDk; tpfpjk; (H2  ,d; rhu; 

%yf;$w;Wj; jpzpT 2> 𝐻𝑒 ,d; rhu; mZj;jpzpT 4)   

 (1) √
8

3
   (2) √

3

8
  (3) √

4

3
  (4) √

3

4
  (5) √

3

2
 

 

17. 400 Hz kPbwidAila ,irf;fit A cUtpy; fhl;lg;gl;Ls;sJ.   

B, C, D vd;gd ru;trkdhd %d;W ,irf;fitfs; MFk;. cUtpy; 

fhl;lg;gl;lthW C, D vd;gdtw;wpw;F ru;t rkdhd ,U Rikfs; 

Vw;wg;gl;Ls;sd. ,irf;fit A cld;> B, C, D vd;gd jdpj;jdpNa 
xj;jpirf;fg;gLfpd;wd. ,jd; NghJ xU re;ju;g;gj;jpy; mbg;G 
Nfl;ftpy;iy. Vida ,U re;ju;g;gq;fspy; Nfl;l mbg;Gf;fspd; 

kPbwd;fs; 2 Hz, 4 Hz MFk;. ,jd; NghJ B, C, D vd;hdtw;wpw;Fr; 

rhj;jpakhd kPbwd;fs; rpy P, Q, R, S vDk; 
re;ju;g;gq;fspy; fhl;lg;gl;Ls;sd. ,tw;Ws; rupahd 
ngWkjpiaf; fhl;LtJ>  

 (1) P, Q kl;Lk;   (2)  P, Q, S kl;Lk; 

 (3) P, R, S kl;Lk;     (4)  Q, R, S kl;Lk; 

 (5) P, Q, R, S Mfpa vy;yhk; 

 

 

18. gpd;tUk; Rw;Wf;fspy; fhl;lg;gl;Ls;s mk;gpau; khdpfs; ,yl;rpakhditahFk;. xt;nthU 

Nthy;w;WkhdpapdJk; mfj;jilfs; KiwNa 1000   MFk;. ,r;Rw;wpYs;s jil R = 1000  vdpd;> 
mk;gpau;khdpapd; thrpg;G cau;thf mikaf; $ba Rw;iwj; njupf.    

 
 
 
 
 

 

 

19. fhtypj; jhq;fpfspd; kPJ itf;fg;gl;Ls;s Vw;wkw;w ,U cNyhff; 
Nfhsq;fs; X, Y MFk;. ,it xd;Wld; xd;W njhLifapy; cs;sd. 
cUtpy; fhl;lg;gl;lthW Nfhsk; X Gtpj;njhLf;fg;gl;Ls;sJ. Neu; Vw;wg;gl;l 
Nfhy; xd;W X ,w;F mz;ikapy; nfhz;L tug;gLfpd;wJ vdpd;> gpd;tUk; 
$w;Wf;fisf; fUJf.   

   A- Nfhsj; njhFjp Gtpapy; ,Ue;J ,yj;jpud;fisg; ngw;Wf; nfhs;Sk;.  
B- Nfhsk; X ,w;F kiw kpd;dOj;jk; xd;W fpilf;Fk;.  

   C- Nfhsk; Y ,w;F Neu; kpd;dOj;jk; xd;W fpilf;Fk;. 
   ,tw;Ws; vJ/ vit rupahdjhFk;?  
 (1)  A kl;Lk;.   (2)  A, B kl;Lk;.    (3) A, C kl;Lk;.  
 (4)  B, C kl;Lk;.   (5) A, B, C  Mfpa vy;yhk;.    
 

20. Rik Vw;wg;gl;l gupNrhjidf; Foha; xd;W cUtpy; fhl;lg;gl;Ls;sthW jpzpT 
Gwf;fzpf;fj;jf;f ghj;jpuk; xd;wpDs; cs;s ePupy; mkpo;e;J kpjf;fpd;wJ. 
njhFjpapd; GtpaPu;g;G ikak; miktjw;F kpfTk; rhj;jpakhd Gs;sp>   

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

 (4) D   (5) E 

A 
B 

C 
D E 

A B C D 

re;ju;g;gk; B C D 

P 404 Hz 400 Hz 402 Hz 

Q 402 Hz 396 Hz 400 Hz 

R 402 Hz 400 Hz 396 Hz 

S 400 Hz 396 Hz 398 Hz 

 

A 

V 

(1) 

A 

V 
R 

(2) 

R 

A 

V 
R 

(3) 

A 

V 
R 

(4) 

V 

A 
R 

(5) 

X Y 
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21. jug;gl;Ls;s Rw;wpy; A, B ,w;fpilapy; rktYj;jil        

      6 MFk;. 12 jilf;Fg; gjpyhf 6 jil gad;gLj;jg;gLk; 

NghJ AB ,w;Ff; FWf;Nfahd  rktYj;jilapy; Vw;gLk; 
khw;wk;>  

(1) 1  (2) 2  (3) 3   

 (4)  4  (5) 6  

 

22. ,r;Rw;wpy; jug;gl;L;s;s kpd; fyj;jpd; kpd;dpaf;f tpir 6.0 V 
MtJld;> jug;gl;Ls;s midj;J nfhs;sstpfSk; ru;t rkdhdit. 
KjyhtJ Msp X ,w;Fj; njhLf;fg;gl;l gpd; Y ,w;Fj; 
njhLf;fg;gLfpd;wJ. ,jd; NghJ> Z, Y ,w;F ,ilapy; ,Wjp 
kpd;dOj;jk; ahJ?    

 (1) 1·0 V (2) 1·5 V (3) 2·0 V 

 (4) 2·4 V (5) 3·6 V 

23.  cUis xd;wpDs cs;s gpRf;Fik jputk; xd;wpDs; rk MiufisAila mYkPdpaj;jpdhYk; 
gpj;jisapdhYk; Mf;fg;gl;l ,U rpwpa Nfhsq;fs; tpLtpf;fg;gLfpd;wd. gpd;tUk; $w;Wf;fisf; 
fUJf. 

   (A) ,U Nfhsq;fspdJk; Muk;g Mu;KLfy; rkdhFk;. 

   (B) ,U Nfhsq;fspdJk; xNu fzj;jpy; KbT Ntfj;ij milfpd;wd. 

   (C) ,U Nfhsq;fspdJk; KbT Ntfq;fs; rkdhFk;. 
   Nkw;gb $w;Wf;fspy;>  

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

 (4)  A, B, C  Mfpa vy;yhk; rupahdit.    (5) A, B, C  Mfpa vy;yhk; gpioahdit. 
  
24. cUtpy; fhl;lg;gl;Ls;s nghUs; A ,d; jpzpT 2 kg> B ,d; jpzpT  

8 kg MFk;. A, B ,w;F ,ilapyhd cuha;Tf; Fzfk; 0.2 MFk;. B 

,w;Fk; jsj;jpw;Fk;(jiu) ,ilapyhd cuha;Tf; Fzfk; 0.5 MFk;. B 

kPJ 25 N fpil tpir xd;W gpuNahfpf;fg;gLk; NghJ> A, B ,w;F 

,ilapyhd cuha;T tpir ahJ?      

 (1)  50 N (2)  40 N (3)  20  N            (4)  4 N  (5)  G+r;rpak; 
 
25. cUtpy; jug;gl;Ls;s Nthy;w;wsT rPuhf;fpr; Rw;iwg; 

gad;gLj;jp>  14.4 V nga;g;G Nthy;w;wsT 9.1 V Mf 

rPuhf;fg;gLfpd;wJ. gag;G Xl;lk; 250 mA> ,Uthapf;Ff; 

FWf;Nfahd Xl;lk; 10 mA vdpd;> ,e;epiyikfspd; fPo;  

R jilapd; gUkd; ahJ?   

       (1) 10·4  (2) 14·4  (3) 20·4   

 (4) 24·4  (5) 30·4  

 

26. ePu;f;Foha; xd;W jpwe;Js;s epiyapy; ePu; ntspNaWk; NghJk; %bAs;s epiyapYk; FohapDs; 

ePupd; mKf;fk; KiwNa 3 x 105 N m-2,  3.5 x 105 N m-2  MFk;. ePu;f;Foha; jpwe;Js;s epiyapy; 

ePupd; Ntfk; ahJ? (ePupd; mlu;j;jp 1000  kg m-3 vd;f)   

(1) 10 m s-1  (2) 12 m s-1           (3) 15 m s-1    (4) 20  m s-1                    (5) 25 m s-1 
 

 

 

3R 
2R R 

12  
A B 

R/2 

6 V 

X Y 

Z 

14·4 V 
R 

RL 

9·1 V 
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27.  ,yl;rpa thA xd;W ru;t rkdhd Muk;g epiyikfspd; fPo; 

   gpd;tUkhW %d;W tpjj;jpy;  Muk;g fdtsT 𝑉0 ,ypUe;J> V 

     ,w;F tpuptilfpd;wJ. mjw;fika xt;nthU re;ju;g;gj;jpYk; 
   nra;ag;gl;l Ntiy njhlu;ghf gpd;tUk; $w;Wf;fspy; rupahd 
   $w;iwj; njupT nra;f. 

 (1). W1   W2   W3  (2). W2   W1   W3 (3). W2   W3   W1 (4). W1   W3   W2 (5). W3   W2   W1       

 

28. jug;gl;Ls;s Rw;wpy; A, B ,w;fhd ngag;Gf;fs; fPNo jug;gl;Ls;sd.   

 

 

 

 

 

 

  

         Y ,d; rupahd tbtk; ahJ?   
 
         

  

         

 

 

 

 

29.  cUtpy; fhl;lg;gl;Ls;s Rw;wpy; 3𝜇𝐹   nfhs;sstpapy; 
Nrkpf;fg;gl;Ls;s rf;jp ahJ?      

 (1)  6 𝜇J               (2)  12 𝜇J     (3)  18 𝜇J 

 (4)  24 𝜇J  (5)  36 𝜇J   

 

 

30 . cUtpy; fhl;lg;gl;Ls;sthW rk jpzpitAila %d;W 
Kfitfspy; rk fdtsT ePu; epug;gg;gl;Ls;sJ. mit 

ru;t rkdhd juhRfs; kPJ itf;fg;gl;L ru;t rkdhd m 
jpzpTila fdTUf;fs; %d;W mtw;wpDs; 
,lg;gl;Ls;sd. ,j;juhRfs; fhl;Lk; thrpg;Gf;fs; mUNf 
Fwpf;fg;gl;Ls;sd. 

 

        (A)  W2 = W3         (B)  W1 < W2 < W3        (C)  W1 < W2 = W3   

 

 
,t;thrpg;Gf;fs; njhlu;ghd gpd;tUk; $w;Wf;fspy; 
rupahdJ/ rupahdit>    

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

Tpuptpd; jd;ik Ntiy 
rk ntg;g tpupT 𝑊1 
khwh mKf;f tpupT 𝑊2 
Nrwypyh tpupT 𝑊3 

Y 

A 

B 

A 
0 

1 

0 

1 
B 

(1) (2) 

(3) (4) 

(5) 

3 V 

8 V 

3 F 
2  

1  

4  

W2 

m 

W1 

m 

W3 

m 
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31. mjpUk; nghUs; xd;wpy; rf;jp ,og;G fhuzkhf mjd; ,lg;ngau;r;rp (x) Neuj;Jld; (t) khWgLtij 
rupahff; fhl;Lk; tiuG>  

 
 
 
 
 
 
  

     

 

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

 

32. xU kpd; tpirf; Nfhl;bd; topNa PQ = QR MFkhW P, Q, R Mfpa 
Gs;spfs; Fwpf;fg;gl;Ls;s kpd; tpirf;NfhLfspd; njhFjp xd;W 
cUtpy; fhl;lg;gl;Ls;sJ. P ,y; kpd;dOj;jk; 0 V vdpd;> Q, R ,y; 
cs;s kpd;dOj;jq;fisj; jUtJ>   

       Q ,y; kpd;dOj;jk;           R ,y; kpd;dOj;jk;  

 (1)       -200 V                 -450 V 

 (2)        -200 V            -400 V 

 (3) -200 V            -350 V 

 (4) +200 V            +350 V 

 (5) +200 V             +450 V 

 

33. Ftpaj;J}uk; (f1) 10 cm MfTs;s FopT tpy;iy xd;Wk; 

Ftpaj;J}uk; (f2) 20 cm MfTs;s FtpT  tpy;iy xd;Wk; 
mtw;wpd; gpujhd mr;Rf;fs;> nghJ mr;rhf mikaf; $bathW 
cUtpy; fhl;lg;gl;Ls;sthW itf;fg;gl;Ls;sd. FopT 

tpy;iyapd; ,lJ gf;fk;> mjd; Ftpaj;jpy; itf;fg;gl;Ls;s nghUs; O ,d; tpk;gk;> ,U 
tpy;iyfspYk; Kwptpd; gpd; FtpT tpy;iyapd; tyJ gf;fk; Njhd;Wfpd;wJ. mt;tpk;gj;jpd; cauk; 

nghUs; O ,d; cauj;jpw;Fr; rkd; vdpd;> ,U tpy;iyfSf;Fk; ,ilapyhd J}uk; ahJ?   
 (1) 10 cm (2) 15 cm (3) 20 cm (4) 25 cm (5) 30 cm         

 

34. gjhu;j;jk; xd;W jput epiyapy;; cs;s NghJ mjd; jd; ntg;gf;nfhs;ssT a> cUfypd; jd; kiw 

ntg;gk; 100a> Mtpahjypd; jd; kiw ntg;gk;; 1000a> cUFepiy 20 oC > nfhjpepiy 100 oC MFk;. 

mgjhu;j;jj;jpd; cUFepiyapy; cs;s m jpzpT jpz;kk;>; nfhjpepiyapy; cs;s m jpzpT thATld; 
fyf;fg;gLfpd;wJ. ntg;g ,og;G ,y;iy vdpd;> ntg;g rkepiyapy;>  

   (1) 200 C ,y; cs;s jpz;k> jputf; fyit xd;W fhzg;gLk;.  

   (2) 20 0 C > 1000 C  ,w;fpilapy; jputk; kl;Lk; fhzg;gLk;.  

   (3) 1000 C  ,y; cs;s jputk; kl;Lk; fhzg;gLk;. 

       (4)  1000 C  ,y; cs;s thA kl;Lk; fhzg;gLk;. 

   (5) 1000 C  ,y; cs;s jput> thAf; fyit kl;Lk; fhzg;gLk;. 
 

35. xg;gkhd epiyf;Fj;Jr; Rtu;fs; ,uz;L xd;wpw;nfhd;W d ,ilntspapy; 
fhzg;gLfpd;wd. xU Rtupd; cr;rpapy; ,Ue;J ge;J xd;W> fpilahf 
vwpag;gLfpd;wJ. ge;J mjw;F vjpupYs;s Rtupy; Nkhjp> mNj Ntfj;Jld; 
gpd;Dijf;fpd;wJ vd;f. gpd;du; mJ cUtpy; fhl;bathW Rtupd; fPo; Gwj;ij 

mbf;fpd;wJ. Rtupd; cauk; H>  

 (1) 𝐻 =  
2𝑔𝑑2

𝑢2   (2) 𝐻 =  
𝑔𝑑2

𝑢2  (3) 𝐻 =  
2𝑔𝑑

𝑢2     

 (4) 𝐻 =  
4𝑔𝑑2

𝑢2           (5)   𝐻 =  
𝑔𝑑2

2𝑢2 

 

d 

H 

u 

F1 

20 cm 
10 cm 

F2 

O 

x 

t 

x 

t 

x 

t 

x 

t 

x 

t 

P Q R 
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36. +Q Vw;wk; fhuzkhf cUthd epiy kpd; Gyk; xd;wpDs; 

cs;s Gs;spfs; X, Y ,w;F cUtpy; fhl;lg;gl;Ls;sthW 

KbtpypapypUe;J KiwNa +q, +2q ,U Gs;sp Vw;wq;fs; 

nfhz;L tug;gLfpd;wd. gpd;tUtdtw;Ws; rupahd $w;W/ 
$w;Wf;fs; vit? 

  A : X ,y; cs;s epiy kpd; Gyr;nrwpT Y ,Ys;sjpYk; ,U klq;fhFk;.   

  B : X ,Ys;s kpd;dOj;jk; Y ,Ys;s kpd;dOj;jj;jpYk; cau;thFk;.  

  C : +q,  +2q Vw;wq;fis jw;NghJ mit fhzg;gLk; Gs;spfSf;Ff; nfhz;L tUk; NghJ 
                nra;ag;gl;l Ntiy rkdhFk;.  

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

 

37. 1 kg jpzpitAila nghUs; xd;wpd; kPJ njhopw;gLk;  
    rkg;gLj;jg;glhj tpir (F) vjpu; Neuk; (t) tiuG cUtpy;  
   fhl;lg;gl;Ls;sJ. ,g;nghUs; Muk;gj;jpy; Xa;tpy; fhzg;gLfpd;wJ. gpd;du; 

,J> Neu; Nfhl;by; gazk; nra;fpd;wJ. mjd; ,af;fk; njhlu;ghfg; 
gpd;tUk; $w;Wf;fspy; gpioahd $w;W> 
(1) Kjy; 5 s ,y; nghUspw;F FiwtilAk; Mu;KLfy; fhzg;gLfpd;wJ.   
(2) nghUs; mku;KLfYld; nry;fpd;wJ. 
(3)  nghUspd; Muk;g Mu;KLfy; 4 m s-2 MFk;.  

(4) nghUspd; cau; Ntfk; 10 m s-1,Yk; FiwthFk;.  

(5) 5 s ,d; gpd; nghUs; rPuhd Ntfj;Jld; nry;Yk;.  

38. cUtpy; fhl;lg;gl;Ls;s mOj;jkhdpr;Rw;wpy; rkepiy ePsk; 

l I mjpfupg;gjw;F>  

(A) R ,d; gUkid khw;whJ E ,d; gUkidf; Fiwf;f Ntz;Lk;. 

(B) E ,d; gUkid khw;whJ R ,d; gUkid mjpfupf;f Ntz;Lk;. 

(C) E , R I khwpypahfg; Ngzp> mOj;jkhdpf; fk;gpapd; tpl;lj;ij 
       mjpfupf;f Ntz;Lk;. 

   Nkw;gb $w;Wf;fspy; rupahdJ/ rupahdit> 

      (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; 
        

39. ru;t rkdhd Nkw;gug;igAila ,U nghUs;fs; A, B vd;gdtw;wpd; jd; ntg;gf; nfhs;ssTfs; 

KiwNa C, 2C> Miu r, 2r,  mlu;j;jp  2,  MFk;. mit xNu miwapDs; Fwpj;j xU cau; 

ntg;gepiyapy; ,Ue;J>; njhlu;r;rpahff; Fsputplg;gLfpd;wd. A, 65oC ypUe;J 55oC ,w;Ff; 

Fspr;rpailtjw;F vLf;Fk; Neuk; t vdpd;> B ,w;F vLf;Fk; Neuk;>      

 (1)     
𝑡

8
  (2)   

𝑡

2
  (3) 𝑡 (4) 2𝑡 (5) 8𝑡 

 

40.   <u;g;Gg;Gyj;jpy; cs;s Vw;wg;gl;l vspa Crw;Fz;L xd;wpd; miyT fhyk; T,  Nfhz ,lg;ngau;r;rp θ  
    MFk;. mjd;  miyT jsj;jpw;Fr; nrq;Fj;jhfr; rPuhd fhe;jg;Gyk; xd;W njhopw;gLk; Mapd;> 

         (1) T FiwtiltJld;  θ khwhJ fhzg;gLk;.    (2)  T khwhJ fhzg;gLtJld;  θ FiwtilAk;. 

         (3)  T> θ Mfpa ,uz;Lk; khwhJ fhzg;gLk;.      (4) T> θ Mfpa ,uz;Lk; FiwtiltilAk;. 

         (5)  T> θ Mfpa ,uz;Lk; mjpfupf;Fk;. 
 

41. AB xU fulhd Nkw;gug;ghFk;. B ,y; xU td; Rtu; 

fhzg;gLfpd;wJ. A ,ypUe;J Rtiu Nehf;fp vwpag;gl;l 
nghUs; xd;W RtUld; NkhJfpd;wJ. Nkhjy; kPs; 
jd;ikahdJ. Nkhjypd; gpd; gpd;Dijf;Fk; nghUs; 

gpd;du; A tiu ,aq;Ffpd;wJ. nghUspd; A ,ypUe;J B 

tiuapYk;> gpd;du; B ,ypUe;J A tiuapYkhd 

,af;fj;jpd; Ntf – Neu tiuig rupahff; fhl;LtJ>  

A B 

10 m s-1 

8 m s-1 

F (N) 

t (s) 

4 

5 

Eo 

E R 

G 

l 

+Q 

d 

+q 

2d 

+2q 

X Y 
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           (1)       (2)         (3)       (4)      (5)  

 

 

42. Xkpd; tpjpia tha;g;Gg; ghu;g;gjw;fhf mikf;fg;gl;l Rw;W xd;W cUtpy; 

fhl;lg;gl;Ls;sJ. Rw;wpy; jug;gl;Ls;s jil  R ,d; gUkd; mz;zsthf 

10  MFk;. ,q;F fhl;;lg;gl;Ls;s E, X, V Mfpa cgfuzq;fSf;Ff; 
fhzg;gl Ntz;ba kpfg; nghUj;jkhd thrpg;G tPr;R>   

 

 E − kpd; 
fyk; 

X − 
mk;gpau;khdp  

V − 
Nthy;w;Wkhdp  

(1) 12 V 0 − 3 A   0 − 15 V 

(2) 12 V 0 − 1 A 0 − 15 V 

(3) 5 V 0 − 500 mA 0 − 5 V 

(4) 5 V 0 − 100 mA 0 − 5 V 

(5) 3 V 0 − 100 mA 0 − 5 V 

 

43. 42 cm ePsKk; 6 mm tpl;lKk; cila ,wg;gu; ehlh xd;wpdhy; ftz; (nflNghy) xd;W 

Mf;fg;gl;Ls;sJ. 20 g jpzpit cila rpwpa fy; xd;W ,f;ftzpy; itf;fg;gl;L> ,wg;gu; ehlh  

62 cm ,Of;fg;gl;L tpLtpf;fg;gLfp;d;wJ. fy;  20 ms-1 Ntfj;Jld; ehlhtpy; ,Ue;J tpLtpf;fg;gLk; 
vdpd;> ,wg;gupd; aq;fpd; kl;L ahJ? 

 (1) 2.86×106 N m-2 (2) 2.97×106 N m-2 (3) 3.14×106 N m-2 (4) 5×106 N m-2 (5) 6.18×106 N m-2 
 

44. xU Kid %lg;gl;l Foha; xd;wpy; mLj;Js;s ,U gupT ePsq;fSf;F ,ilapyhd tpj;jpahrk; 32 

cm  MFk;. Fohapd; Kid tO 0.5 cm vdpd;> Foha; mbg;gil Ruj;Jld; gupTWk; NghJ gupT ePsk; 
ahJ?  

 (1) 15.5 cm  (2) 16 cm (3) 16.5 cm (4) 31.5 cm (5) 32 cm  

 

45.   cUtpy; fhl;lg;gl;Ls;sthW flj;Jk; fk;gp xd;W rPuhd 
Ntfj;Jld;  rPuhd fhe;jg;Gyk; xd;wpDs; Eiofpd;wJ. mJ 
fhe;jg;Gyj;ij tpl;L ntspNaWk; tiuahd mjd; ,af;fj;jpy; 
mjd; ,U KidfSf;Ff; FWf;Nfahd kpd;dpaf;f tpir 
Neuj;Jld; khWgLtij rupahff; fhl;Lk; tiuG>               

 
 
 
 
 
 
 

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

 

 

v 

t 

v 

t 

v 

t 

v 

t 

v 

t 

E 

t 

E 

t 

E 

t 

E 

t 

E 

t 

+ - 
X 

V 

R 

Ro 

K 
E 100 ,  1 A 
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46. jputk; xd;wpDs; mkpo;e;Js;s kapu;j;Jisf; Foha; xd;wpd; kapu;j;Jis vOr;rp Gtp Nkw;gug;gpy; h 

MFk;. Gtpiag; Nghy; 2/3 klq;F <u;g;G Mu;KLfiyAk;> tsp kz;ly mKf;fk; GtpapYk; 1/2 
klq;fhfTs;s Nfhs; xd;wpw;F ,k;kapu;j;Jisf; Foha; nfhz;L nry;yg;gLk; NghJ mjd; 
kapu;j;Jis vOr;rp.    

  (1) 
ℎ

3
  (2) 

ℎ

2
  (3) 

3ℎ

2
  (4) h  (5)  

2ℎ

3
 

 

47.  Fspu; gpuNjrj;jpy; cs;s tPL xd;wpDs; 
ntg;gj;ijg; NgZtjw;fhf> ntg;gf;flj;jhW 
KiwNa K, 2K, 4K MfTs;s gjhu;j;jq;fspdhy; Md 
%d;W gilfspd; jbg;G KiwNa d, 3d, 2d MfTs;s 
rPuhd FWf;F ntl;Lg;gug;igAila Rtu; xd;W 
gad;gLj;jg;gLfpd;wJ. Rtupd; Nky;> fPo;g; gFjpfs; 
cUtpy; fhl;lg;gl;Ls;sthW ed;F ntg;gf; 
fhtyplg;gl;Ls;sd. ntspr;Rw;whlypd; ntg;gepiy 
−5 oC MfTs;s ehs; xd;wpy; tPl;bd; ntg;gepiy  
25 oC Mfg; Ngzg;gLfpd;wJ. Rtupd; gilfSf;F  
,ilapyhd re;jpfspd; ntg;gepiyfs;  1,  2 vd;gdtw;wpd; gUkd;fs; KiwNa>    

 (1) 15 oC, 0 oC    (2) 15 oC, 5 oC   (3)  20 oC, 0 oC      (4) 20 oC, 5 oC   (5) 23 oC, −1 oC  

 

 

48. cUtpy; fhl;lg;gl;Ls;s Rw;wpy; Gs;sp A ,y; mOj;jk;>  
       
 (1) 1 V (2) 2 V (3) 3 V          

 (4) 3.6 V (5) 4.2 V 

 

 

 

 

49.  cUtpy; fhl;lg;gl;Ls;sthW jpzpTfs; KiwNa m, 3m MfTs;s 
,U Nfhs;fs; mtw;wpd; nghJ jpzpT ikaj;ijr; Rw;wp 

,aq;Ffpd;wd. ,t;tpU Nfhs;fSf;Fk; ,ilapyhd J}uk; d vdpd;> 

jpzpT 3m MfTs;s Nfhspd; Mtu;j;jd fhyk; ahJ?     

  (1) 
𝜋

4
√

𝑑3

𝐺𝑚
 (2) 𝜋√

𝑑3

3𝐺𝑚
  (3) 

3𝜋

4
√

𝑑3

𝐺𝑚
  (4) 𝜋√

𝑑3

𝐺𝑚
   (5) 2𝜋√

𝑑3

𝐺𝑚
 

   

50. Miu r> jpzpT m MfTs;s ru;t rkdhd ,U tpiwj;j Nfhsq;fs; 
ePskhd tpupglh ,iofs; ,uz;bdhy; cUtpy; fhl;lg;gl;Ls;sthW 
njhq;f tplg;gl;Ls;sd. ,t;tpU Nfhsq;fspd; kPJk; ru;trkdhd 
,d;ndhU Nfhsk; nkJthf itf;fg;gl;L njhFjp rkepiyapy; 
tplg;gLfpd;wJ. ,U ,iofSk; epiyf;Fj;jhfNt fhzg;gLfpd;wd vdpd;> 
,r;rkepiyiag; NgZtjw;fhf Nfhsq;fSf;F ,ilapYk; fhzg;gl 
Ntz;ba cuha;Tf; Fzfj;jpd; ,opTg; ngWkhdk; ahJ?   

 (1) 
2

3
 (2) 

1

√2
  (3) 

1

√3
   (4) 

1

2
  (5) 

1

3
  

 

 

 

 
  
 

2  

4  

+3 V 

+6 V 
1 F 

1  

2 F 

6 V 

1  
A 

3  

1  

3  

K 2K 4K 

d 2d 3d 

𝜃1 𝜃2 
25 oC −5 oC 

m 3m 

2r 
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gFjp - A  
mikg;Gf;fl;Liu tpdhf;fs;  

 
1.  khztd; xUtd; vspa Criyg; gad;gLj;jp GtpaPu;g;G Mu;KLfy; (g)> 

Ma;T$lj;jpd; cauk; (H) vd;gdtw;iwj; Jzptjw;Fg; gupNrhjid xd;iw 
Nkw;nfhs;s cj;Njrpj;jhd;.  

 (a). (i).  ePq;fs; njupT nra;j khwpfs;> H, g Mfpa fzpaq;fs; vd;gdtw;wpd; 
        mbg;gilapy; vspa Crypd; miyT fhyj;jpidj; Jzptjw;fhd 

        Nfhit xd;iw  vOjp> tiuG Kiwiag; gad;gLj;jp g, H  

                  vd;gdtw;iwj; Jzptjw;F nghUj;jkhd tpjj;jpy; mf;Nfhitia  
        khw;wpaikf;f.   

   ……………………………………………………………………………….. 

   ……………………………………………………………………………….. 

   ……………………………………………………………………………….. 

  (ii). ,g;gupNrhjidapy; ePq;fs; njupT nra;Ak; khwpfisf; Fwpg;gpLf.       

   ^m&' rhuh khwp   :  …………………………………... 

   ^M&' rhu; khwp   :  …………………………………... 

 (b). (i). ,g;gupNrhjidapd; NghJ xU miyT G+uzkhFk; re;ju;g;gj;ij 
        kpfj;jpUj;jkhfg; ngWtjw;F ePq;fs; Nkw;nfhs;Sk; cj;jp ahJ?  
        mjw;fhd fhuzk; ahJ?   

   ………………………………………………………………………. 

   ………………………………………………………………………. 

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

  (ii).  ,g;gupNrhjidapd; NghJ Fwpj;j rpy miyTfSf;F xj;j  
         miyT fhyj;ij msg;gjw;Fg; gad;gLj;jg;gl;l epWj;jw;  
         fbfhuk; cUtpy; fhl;lg;gl;Ls;sJ. ,q;F thrpg;G ahJ?  
   
   ……………………………………………………………………… 

  (iii). xU miytpw;fhd Neuk; mz;zsthf 2 s vdpd;> miyT 
fhyj;ijj; JzpAk; NghJ Vw;glf;$ba tOit ,opthf;Ftjw;fhf ePq;fs; njupT nra;Ak; 
miyTfspd; vz;zpf;if (n) vj;jid vd fzpg;gpd; %yk; cWjpg;gLj;jpf; fhl;Lf. 
  

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

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

 (c). (i). njupT nra;ag;gl;l miyTfSf;F vLf;Fk; Neuj;ij kpfj;jpUj;jkhfj; Jzptjw;F 
         ePq;fs; Nkw;nfhs;Sk; cj;jp ahJ?  
 
   …………………………………………………………………………………………………………. 

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

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

            (ii). NkNy ePq;fs; Fwpg;gpl;l cj;jpiaf; ifahs;tjw;fhd fhuzk; ahJ?  

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

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

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

    (d). khztd; xUtd; tiue;j T2 vjpu; h  tiugpd; gbj;jpwd; - 4.02 s2 m-1 > ntl;Lj;Jz;L 14.07 s2  
         vdpd;>  
     (i). GtpaPu;g;G Mu;KLfy; (g) If; fhz;f. (^2 = 9.87 vd;f) 
   ………………………………………………………………………………………………………….. 

   ………………………………………………………………………………………………………….. 
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  (ii). $iuapd; cauk; (H) If; fhz;f.  

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

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

 (e). ,g;gupNrhjidapy; khztu;fs; %tu; ,lq;fhzy; Nfhiy itj;Js;s tpjk; cUtpy;  
      fhl;lg;gl;Ls;sJ. ,q;F Crw;Fz;L> jhspw;F nrq;Fj;jhd jsj;jpy;  
      miyTWtjhff; nfhs;f.  

  (i). ,q;F rupahd tpjj;jpy; ,lq;fhzy; Nfhiyg; gad;gLj;jpAs;s  
        khztd; ahu;?  
   ………………………………………………………………………… 

  (ii).ckJ tpilf;fhd fhuzj;ijAk; Vida tpilfis Gwf;fzpg;gjw;fhd 
        fhuzj;ijAk; tpgupf;f. 
  

   A :    ………………………………………………………………………… 

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

   B :    ………………………………………………………………………… 

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

   C :    ………………………………………………………………………… 

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

 (f). khztd; xUtd; vspa Criy Ma;T$lj;jhq;fp xd;wpy;  
      nghUj;jpAs;s tpjk; cUtpy; fhl;lg;gl;Ls;sJ.  

  (i). ,q;F cs;s tO ahJ vdf; Fwpg;gpLf? 

   ………………………………………………………………………… 

   ………………………………………………………………………… 

   ………………………………………………………………………… 

  (ii). ,t;tOit eptu;j;jp nra;tjw;F Nkw;nfhs;s Ntz;ba eltbf;if ahJ? 
 
   ……………………………………………………………………………………………………….. 

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

02.   khwhf;fdtstpy; thA xd;wpd;  mKf;fj;jpw;Fk; ntg;gepiyf;Fk; 
,ilapy; cs;s njhlu;ig Muha;tjw;fhfg; gad;gLj;jg;gLk; 
cgfuz mikg;nghd;iw cU fhl;Lfpd;wJ.  

 (a) ,q;F fhl;lg;gl;Ls;s cgfuzj;ijg; ngaupLf.  

  A …………………………………………………… 

  B…………………………………………………… 

  C…………………………………………………… 

  D…………………………………………………… 

               E…………………………………………………… 

        (b) ,g;gupNrhjidapy; tha;g;Gg; ghu;f;fg;gLk; tpjpia vOJf. 
          
           …………………………………………………………………….. 

 …………………………………………………………………….. 

 

A 

B 

C 
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      (c) (i) ,t;tikg;gpy; fhzg;gLk; xU Fiwghl;ilf; Fwpg;gpLf.  

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

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

               (ii)   mjid ePq;fs; Fiwghlhff; fUJtjw;fhd fhuzk; ahJ?  
 

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

   …………………………………………………………………………………………………… 
        (d) (i) ,q;F njupT nra;ag;gLk; FLitf;Ff; fhzg;gl Ntz;ba ,ay;G ahJ? mjw;fhd 
          fhuzj;ij tpsf;Ff.  

       

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

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

      (ii)  FLitapDs; fhzg;gLk; tspapd; ntg;gepiyia msf;Fk; NghJ Vw;gLk; tOit eptu;j;jp  

         nra;tjw;F Nkw;nfhs;Sk; cj;jpfs; ahit?   

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

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

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

  
     (e) (i) gupNrhjidapy; ngwg;gl;l thrpg;Gf;fspy; mbg;gilapy; tiuag;gl;l tiugpd; Muk;gg;  
         gFjp xU tisapahfTk; vQ;rpa gFjp xU Neu;NfhlhfTk; fhzg;gbd;>  mjw;fhd  
         fhuzk; ahJ?  
 
   …………………………………………………………………………………………………… 

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

 

 (ii) mKf;fj;jpw;fhd thrpg;Gf;fis vLf;Fk; NghJ 
Vw;gLk; tOit ,opthf;Ftjw;fhf 

           vt;thwhdnjhU mKf;fkhdp njupT nra;ag;gl 
Ntz;Lk;?  

                         

……………………………………………………… 

       (f) NkNy Fwpg;gplg;gl;l gupNrhjidf;fhfg; gad;gLj;jf;  

     $ba> rhu;s;]pd; tpjpia tha;g;Gg;ghu;g;gjw;fhf  

     Ma;T$lj;jpy; gad;gLj;jg;gLk; kw;nwhU mikg;G 

     cUtpy;  fhl;lg;gl;Ls;sJ. cUis tbt cNyhfg;Ngzp  

     xd;wpd; kPJ mKf;fkhdp nghUj;jg;gl;L  ,t;Tgfuzk;  

     Mf;fg;gl;Ls;sJ. 

(i) ,t;Tgfuzj;ij ntg;gNkw;Wk; NghJ 
cNyhfg;ghj;jpuk; tpuptile;jhYk; nkhj;jf;fdtsT  

          khwpypahfg; Ngzg;gLtJ vt;thW? 

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

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

          ………………………………………………………………………………………………………. 
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     (ii) ,t;Tgfuzj;ijg; gad;gLj;Jtjpy; cs;s ed;ik ahJ?  

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

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

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

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

03.  (a). mtjpf;Nfhz Kiwapy; mupak; xd;W Mf;fg;gl;Ls;s jputpaj;jpd; KwpTr;Rl;biaj; 
Jzptjw;fhf khztd; xUtd; Nkw;nfhz;l gupNrhjid mikg;ig cU fhl;Lfpd;wJ.  

(i) mtjpf;Nfhzj;ijj; Jzptjw;fhf ntspg;gLfjpiug; 
ngw;Wf;nfhs;tJ tiu ePq;fs; Nkw;nfhs;Sk;  
gupNrhjidapd; gbKiwfis vOJf.  
 

   ……………………………………………………………. 

   ……………………………………………………………. 

   ……………………………………………………………. 

   ……………………………………………………………. 

   ……………………………………………………………. 

   ……………………………………………………………. 

   ……………………………………………………………. 

   …………………………………………………………….. 

 

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

 

(ii) ,g;gupNrhjidapy; khztd; xUtd; ,U Fz;^rpfis (P1, P2) cU 1 ,y; 
fhl;lg;gl;Ls;sthW epWj;jpdhd;. ,t;tikg;gpd; %yk; mtjpf;Nfhzj;ijj; 
Jzptjw;fhd fjpu;tupg;glj;ij cU 1 ,y; tiuf.  
  

  (iii) ,jd; NghJ mtjpf;Nfhzk; 42o  vdj; Jzpag;gl;lhy; fz;zhbapd; KwpTr;Rl;b (a ng) If; 

fhz;f. sin 42o = 0.6691 vd;f. 

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

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

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

 (b). (i) ,g;gupNrhjidapy; Fz;^rp O, mupa Kfk; AB cld; njhLifapy;  ,Uf;ff; $bathW 

           epWj;jg;gl Ntz;Lk;. ,jw;fhd fhuzk; ahJ?  

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

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

(ii) ,q;F P1,  P2  Fz;^rpfspd; mikTfspy; fhzg;gLk; ,U FiwghLfs; ahit?  

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

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

 

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

 

A 

B C 

O 

P1 

P2 

cU 1 
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(iii) NkNy Fwpg;gplg;gl;l FiwghLfspdhy; Vw;gLk; ghjpg;ig tpgupf;f?   
 

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

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

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

 

(c). Nkw;gb gupNrhjidapy; fz;zhb – ePu; ,ilKfj;jpw;Fupa mtjpf;Nfhzj;ijj; Jzptjd; 
%yk; ePupd; KwpTr;Rl;bia Jzptjw;F cU 2 ,y; fhl;lg;gl;Ls;sthW ePupy; eidf;fg;gl;l 

EZf;Ff;fhl;b tOf;fp xd;W AC Kfj;Jld; njhLifAw itf;fg;gl;L mk;Kfj;jpd; kPJ 
nky;ypa ePu;g;glyk; xd;W Mf;fg;gl;lJ.   

  (i) fz;zhb – ePu; ,ilKfj;jpw;Fupa mtjpf;Nfhzj;ijj; Jzptjw;fhf P3,  P4 Mfpa ,U 
Fz;^rpfSk; epWj;jg;gl Ntz;ba Gs;spfis cU 2 ,y; Fwpj;Jf;fhl;b> fz;zhb- tsp 

,ilKfj;jpd; mtjpf;Nfhzj;ijj; Jzptjw;Fk;> fz;zhb – ePu; ,il Kfj;jpw;fhd 
mtjpf;Nfhzj;ijj; Jzptjw;Fk; Njitahd fjpu; tupg;glq;fs; ,uz;ilAk; ,t;TUtpy; 
tiuf.   

 
  (ii) fz;zhb – ePu; ,ilKfj;jpw;Fupa mtjpf;Nfhzk; 

63o  vdpd;> ePupd; KwpTr;Rl;b (a n w) If; fhz;f.  
                        sin 63o = 0.8910 vd;f. 

   ……………….………………………………………...... 

   ………………….………………………………………... 

 (d). (i) fz;zhb – ePu; ,il Kfj;jpw;Fupa mtjpf; 
Nfhzj;ijj; Jzptjw;Fupa gupNrhjid xd;wpy; 
khztd; xUtd; mtjpf;Nfhzk; 45o vdf; 
fz;lwpe;jhd;. mjw;fhd fhuzj;ij cU 3 ,y; 
fjpu; tupg;glk; tiutjd; %yk; tpsf;Ff.  

   ………………….……………………………………….. 

   ………………….……………………………………….. 

   ………………….……………………………………….. 

   ………………….……………………………………….. 

 (ii) NkNy (d) (i) ,y; Fwpg;gplg;gl;l tOit eptu;j;jp  
       nra;J kw;nwhU khztd; gupNrhjidia  
       Nkw;nfhz;lhYk; mtdhy; cupa ntspg;gLfjpiug;  
       ngw;Wf; nfhs;s Kbatpy;iy. mjw;fhd  
       fhuzj;ij tpsf;Ff.  

   ………………….………………………………………… 

   ………………….………………………………………… 

   ………………….………………………………………… 

 (iii) Fz;^rp O I cr;rp A ,w;F kpf mUfpy; epWj;Jtjd; 
%yk;  tO Vw;gLkh? ,y;iyah? tpsf;Ff.  

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

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

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

 

A 

B C 

O 

P1 

P2 

cU 2 

A 

B 
C 

O 

cU 3  
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04.  Ma;T$lj;jpy; cNyhfk; xd;wpd; jil ntg;gepiyf;Fzfk; ( ) Jzptjw;fhd gupNrhjid 
mikg;G xd;iw cU fhl;Lfpd;wJ.  

 
  

 

 

 

 

 

 

 

 

 

 

(a).   ,q;F K1, K2,  R, RB, G Mfpa vOj;Jf;fspdhy; Fwpg;gplg;gl;Ls;s cgfuzq;fspd; 

ngau;fisj; jUf. 

   K1 : ……………………………………………     K2  : …………………………………… 

    R  : ……………………………………………     RB : …………………………………… 

    G  : …………………………………………… 

 (b). ,g;gupNrhjidapy; ePq;fs; ngw;Wf;nfhs;Sk; thrpg;Gf;fs; ahit?  

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

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

 (c).  (i) cNyhfj;jpd; jil ntg;gepiyf; Fzfj;ij ()  Jzptjw;Fj; Njitahd Nfhitfs; 
,uz;ilAk;> ePq;fs; ngw;Wf; nfhz;l thrpg;Gf;fspd; mbg;gilapYk; Vida 
fzpaq;fspd; mbg;gilapYk; jUf. ,q;F ePq;fs; gad;gLj;jpa fzpaq;fisj; 
njspthff; Fwpg;gpLf.           

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

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

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

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

       (ii) tiuG Kiwiag; gad;gLj;jp cNyhfj;jpd; jil ntg;gepiyf; Fzfj;ij ()  
Jzptjw;Fg; nghWj;jkhd Kiwapy; Nkw;gb Nfhitia khw;wp vOJf.   

            

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

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

 (d).   (i). ePq;fs; vjpu;ghu;f;Fk;  gUk;gb tiuig jug;gl;Ls;s 
           mr;Rf;fspy; tiuf.  

  (ii). tiugpd; %yk; ePq;fs; jilapd; ntg;gepiyf; Fzfj;ij ( ) 
            vt;thW JzptPu;fs;?  

   ……………………………………………………………………….. 

   ……………………………………………………………………….. 
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 (e). (i). ,g;gupNrhjidapy; RUis ntg;gNkw;Wtjw;Fg; gad;gLj;Jk; jputj;njhl;bapy; ePupw;Fg; 

gjpyhfg; gad;gLj;jf; $ba kpfg; nghUj;jkhd jputk; vJ?  

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

  (ii). cq;fs; njuptpw;fhd fhuzj;ij tpsf;Ff.  

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

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

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

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

 (f). 50  Ω jiliag; gad;gLj;jp khztd; xUtd; Nkw;nfhz;l gupNrhjidapy; ngwg;gl;l  
        thrpg;Gf;fs; fPNo ml;ltizapy; jug;gl;Ls;sJ.  
   

       (0C) 30 40 50 60 70 

l      (cm) 45.7 47.4 48.0 48.7 49.4 

 
   

            (i). NkNy ngwg;gl;l ,t;thrpg;Gf;fs; jpUg;jpfukhf ,y;iy vd ,d;ndhU khztd; 

Fwpg;gpl;lhd;. ,J njhlu;ghf cq;fs; mgpg;gpuhak; vd;d?   

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

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

  (ii). ,f;Fiwghl;il eptu;j;jp nra;tjw;fhf ePq;fs; Nkw;nfhs;Sk; eltbf;if ahJ?  

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

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

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

    (g). (i)  ,g;gupNrhjidapy; RB jilapw;fhf vg;gUkidAila jilia ePq;fs; njupT 

nra;tPu;fs;?  

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

 

  (ii) NkNy (g). (i) cq;fs; njuptpw;fhd fhuzj;ijr; RUf;fkhf tpsf;Ff.  
 

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

 …………………………………………………………………………………………………….. 
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gFjp – B 
 

mikg;Gf;fl;Liu  
 

 

05. ePu; kpd; cw;gj;jp epiyak; xd;wpd; vspa khjpupia cU 1 fhl;Lfpd;wJ. ,q;Fs;s njhl;bapYs;s 

ePu;> 12 m Msj;jpy; cs;s Roypia (turbine) ,af;Ftjw;Fg; gad;gLj;jg;gLfpd;wJ. ,r;Royp       

9.0 rad s-1 vDk; khwhf;Nfhz Ntfj;Jld; ,aq;Ffpd;wJ. ,jd; NghJ cU 2 ,y; 

fhl;lg;gl;Ls;sthwhd njhFjp xd;wpw;Ff; FWf;Nf kpd; gpwg;ghf;fp (electric generator) 
njhopw;gLfpd;wJ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a). (i) nghUs; xd;wpd; kPJ njhopw;gLk; ce;J tpir F, mjd; Ntfk; v, tY P   

vdpd;> ,f;fzpaq;fSf;F ,ilapyhd njhlu;G  𝑃 = 𝐹𝑣 vDk; rkd;ghl;bdhy; 
jug;gLk;. ,r;rkd;ghL gupkhzj; jpUj;jkhdJ vdf; fhl;Lf.  

 (ii) Row;rp ,af;fj;jpy; <LgLk; nghUs; xd;wpd; Row;rp mr;R gw;wpa KWf;fk; τ> Nfhz Ntfk; ω 

MFk;. NkNy (a) (i) ,y; jug;gl;l Nfhitiag; gad;gLj;jp 𝑃 = 𝜏𝜔 vDk; rkd;ghl;ilg; ngWf.  

 

(b) (i) rPuhd Foha; xd;wpDs; ePupd; gha;r;ry; tPjk; 15 kg s-1 MFk;. ePupd; <u;g;G mOj;j rf;jp khw;wj;jpd; 

      90% I Royp ngw;Wf; nfhs;Sfpd;wJ vdpd;> Roypf;Ff; fpilf;Fk; nga;g;G tYitf; fzpf;f.  

  (ii) rPuhd Fohapd; FWf;F ntl;L tpl;lk; 4.0 cm vdpd;> mf;Fohapw;Ff; FWf;Nf ePupd; gha;r;ry; 

      Ntfj;ijf; fhz;f. ePupd; mlu;j;jp 1000 kg m-3> 𝜋 = 3 vd;f.  

 (iii) Roypapd; myFfs; (blades) kPJ NkNy (a) (ii) ,y; fzpf;fg;gl;l Ntfj;jpy; ePu; gha;fpd;wJ vd;f. 

Roypapd; myFfspy; gl;L ePu; ntspNaWk; Ntfk; 2.5 m s-1 MFk;. ePu;g;gha;r;rypd; ce;j khw;w 
tPjk; ahJ?   

 (iv) Roypapd; mr;rpy; ,Ue;J Roypapd; myFfspd; ikak; tiuahd ruhrup J}uk; 1.0 m vdpd;>  
mjd; mr;R gw;wpa KWf;fj;ijf; fzpf;f.  

 (v) Roypapd; gag;G tY ahJ?  

 (vi) nghwpKiw tYthf khw;wg;gLk; NghJ Roypapd; jpwidf; fzpf;f.  

 

(c) Roypapd; ,af;fk; cU 2 ,y; fhl;lg;gl;Ls;s njhFjpapD}lhf kpd; gpwg;ghf;fpf;Ff; flj;jg;  

   gLfpd;wJ. Miu 0.8 m IAila ngupa rpy;Y (X)> efu;j;jpthupd; (driving belt) %yk; Miu 

      0.02 m IAila rpwpa rpy;Y (Y) ,w;Fj; ,izf;fg;gl;Ls;sJ. rpy;Y X ,w;Fk; Roypf;Fk; nghJ 

mr;R xd;W fhzg;gLtJld;> rpy;Y Y ,w;Fk; kpd; gpwg;ghf;fpapw;Fk; nghJ mr;R xd;W 
fhzg;gLfpd;wJ. rpy;YfSf;Fk; efu;j;jpthupw;Fk; ,ilapy; tOf;fy; ,y;iy vdf; fUJf.  

cU 1 



9 
 

 

 

 

 

 

 

 

 

 

 

  

  

 

              (i) gpwg;ghf;fpapd; mr;rpd; Nfhz Ntfk; ahJ?  

  (ii)   A ,y; njhopw;gLk; ,Oit 50 N MFk;. NkNy a (iii) ,y; jug;gl;l juTfspd; mbg;gilapy; 
B ,y; cs;s ,Oitiaf; fhz;f.  

 

06. xyp miyfs; rf;jpiaf; flj;Jfpd;wd. jpBnud ,b Koq;Fk; re;ju;g;gq;fspy; ,r;rf;jp fhuzkhf 
ad;dy;> fl;llq;fs; Nghd;wtw;wpw;F ghjpg;G Vw;glyhk;. cug;Gf; $ba xyp miyfs; cug;Gf; 
Fiwe;j xyp miyfis tpl mjpf rf;jpiaf; nfhz;bUf;Fk;. xyp thq;fp (ikf;fpNuhNghd;) 

my;yJ czup   ( detector ) xd;iwg; gad;gLj;jp rf;jpg;gha;r;ry; tPjj;jpw;F Vw;g xypapd; cug;gpd; 
Vw;wj;jho;it msf;fyhk;.   

     (a)  xyp miy %yk; kdpjr; nrtpg;giwia mjpur; nra;jy; Nghd;w fhupaq;fisAk; 
Nkw;nfhs;syhk;. fhjpdhy; Nfl;Fk; xypapd; cug;gpd; Vw;wj;jho;T> xyp miy nrtpg;giwapy; 
Vw;gLj;jg;gLk; mjpu;tpy; jq;fpapUf;Fk;. nrtpg;giw mjpf tPr;rj;Jld; mjpUk; NghJ %isf;F 
rf;jptha;e;j rkpf;iQfs; mDg;gg;gLk;. ,jd; NghJ mJ cug;G $ba xypahf ,dq;fhzg;gLk;.   

(i) kdpjf;fhjpd; Nfl;ff;$ba kPbwd; tPr;R ahJ?  
(ii) kdpjf;fhjpw;Fupa Nfs;jifik Eiotha; vt;tsT?   
(iii) xyp miyapdhy; ghjpg;G Vw;glf;$ba re;ju;g;gk; xd;wpw;F cjhuzk; jUf. 
(iv)  cug;G $ba xyp> cug;;G Fiwe;j xypia tpl mjpf mstpy; rf;jpiaf; 
    nfhz;bUg;gJ Vd;? 
 

      (b) thd ntbf;fz;fhl;rp xd;wpd; NghJ thdj;jpy; ntbf;Fk; thd ntbapdhy; vOg;gg;gLk; xyp 
vy;yhj;jpirfspYk; rPuhfg; guTfpd;wJ vdTk; epyj;jpdhy; Vw;gLk; njwpg;G Gwf;fzpf;fj;jf;fJ 
vdTk; nfhs;f. ntbg;G ele;j Gs;spapy; ,Ue;J 640 m (R) J}uj;jpy; cs;s Gs;sp A ,y; cs;s 
mtjhdp xUtUf;Ff; Nfl;Fk; xypr;nrwpT  IA = 0.01 W m-2 MFk;. ntbg;gpd; %yk; gpwg;gpf;fg;gLk; 
tY P vdpd;>   

(i) A ,y; xypr;nrwpT IA ,w;fhd njhlu;G xd;iw P rhu;gpy; vOJf.   

(ii) ntbg;G eilngw;w Gs;spapy; ,Ue;J 160 m J}uj;jpy; cs;s mtjhdp B ,w;Ff; Nfl;Fk; 
xypapd; nrwpT IB ahJ?  

(iii) A, B ,y; xypr;nrwpT kl;lq;fisf; fhz;f.  
 

     (c)  C ,Ys;s mtjhdp xUtUf;Ff; Nfl;Fk; xypapd; xypr;nrwpT> Gs;sp D ,Ys;s mtjhdpf;Ff; 
Nfl;Fk; xypapd; nrwpitg; Nghy; %d;W klq;fhFk;. mj;Jld; xypr;nrwpT kl;lKk; %d;W 

klq;fhFk;. C ,y; xypr;nrwpT kl;lj;ijf; fhz;f.  
 

    (d)  nuhf;fl; xd;W Xa;tpy; ,Ue;J Muk;gpj;J> 60 m s-2 Mu;KLfYld; epiyf;Fj;jhf Nky; Nehf;fp 

,aq;Ffpd;wJ. mJ 600 m cauj;jpYs;s NghJ> gpwg;gpf;fg;gLk; xyp fhuzkhf>  epyj;jpy; 

cs;s fl;Lg;ghl;L ikaj;ij te;jilAk; xypapd; xypr;nrwpT I MFk;. rpwpJ Neuj;jpd; gpd; 

,f;fl;Lg;ghl;L ikaj;jpdhy; msf;fg;gLk; xypr;nrwpT I/3 MFk;. tspapy; xypapd; Ntfk;>    

340 m s-1 vdpd;> 

(i) fl;Lg;ghl;L ikaj;jpdhy; xypr;nrwpT I/3 vd msf;fg;gLk; re;ju;g;gj;jpy; nuhf;fl; gazk; 
nra;Js;s J}uk; ahJ?  

cU 2 - NkypUe;J ghu;f;Fk; NghJ Njhd;Wk; tpjk;  
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(ii) fl;Lg;ghl;L ikaj;jpdhy; ngwg;gLk; Nkw;gb ,U thrpg;Gf;fSf;F ,ilapyhd Neu 
,ilntspiaf; fhz;f.  

 

07.(a) jputk; xd;wpDs; epiyf;Fj;jhf mkpo;j;jg;gl;Ls;s fz;zhbf;Nfhy; xd;iwf; fUJf. 
njhLNfhzk; 0> 900> 1800 MfTs;s NghJ> jput Nkw;gug;gpd; mikitAk; Nfhypd; kPJ 
njhopw;gLk; Nkw;gug;G ,OtpirfisAk; tiue;J fhl;Lf.  

 
   (b) (i) Miu R MfTk;> mlu;j;jp  MfTs;s jputk; B ,dhyhd xU jputj;Jsp> mlu;j;jp ρ 

IAila jputk; A ,Ds; rupahf miuthrp mkpo;e;J kpjf;fpd;wJ. jputk; A ,d; 
Nkw;gug;G ,Otpir 𝛾 vdpd;> jputj;Jspapd; tpl;lk; D, gpd;tUk; Nfhitapdhy; jug;gLk; 
vdf;fhl;Lf.  

                         𝐷 = √
12𝛾

𝑔(2𝜎−𝜌)
  

            KOf;NfhsKk; rPuhd NfhsNkw;gug;ig cilaJ vdTk;> njhLNfhzk; 1800 vdTk; 
nfhs;f. 

(ii)    jputk; A ,d; mlu;j;jp 2000 kgm–3 ,  jputk; B ,d; mlu;j;jp  3000 kgm–3> jputk; A ,d;  

   Nkw;gug;G ,Otpir 9 x 10–2 Nm–1 vdpd;> jputf;Nfhsj;jpd; Miuiaf; fhz;f.   

                 (iii)    Nkw;gb MiuiaAila jputj;Jsp xd;W ru;t rkdhd 64 jputj;Jspfshfg; gpupfpd;wJ.  

,r;nraw;ghl;bd; NghJ jputj;Jspfspy; Vw;gLk; ntg;gepiy khw;wk;  vdpd;>        

∆𝜃 =
9𝛾

𝜎𝑅𝑐
   vdf; fhl;Lf. ,q;F c jputj;jpd; jd;ntg;gf;nfhs;ssT MFk;.  

(iv) Nkw;gug;G ,Otpir 𝛾
 
MfTs;s ePupDs; cs;s R MiuiaAila tspf;Fkpop xd;iwf; 

fUJf. mjd; cs;sKf;fk; P0> ntspaKf;fk; P vdpd;> P0 , P ,w;F ,ilapyhd 

njhlu;igj; jUf. 

(v) Nkw;gb rkd;ghl;il rtu;f;fhuf;Fkpop xd;wpw;Fg; gpuNahfpf;f KbAkh? tpsf;Ff.  
 

      (c) tspapYs;s rtu;f;fhuf;Fkpop xd;wpd; cs;sKf;fk; P1> mlu;j;jp 1> ntg;gepiy T1 MFk;. 

rtu;f;fhuf;Fkpopiar; Rw;wpAs;s tspapd; mKf;fk; P2> mlu;j;jp 2> ntg;gepiy  T2   MFk;. 

mlu;j;jp> Nkw;gug;G ,Otpir vd;gd ntg;gepiyAld; khWgLtjpy;iy vdf; fUJf. 

rtu;f;fhuf;Fkpopapd; Miu R vd;f.    

(i) rtu;f;fhuf;Fkpopapd; cs;sKf;fk;  P1> ntspaKf;fk;  P2    vd;gdtw;wpw;F ,ilapyhd  

  njhlu;G xd;iw vOJf.  

                (ii) Miu KiwNa 2 cm> 3 cm MfTs;s ,U rtu;f;fhuf;Fkpopfs; xd;wpize;J jdp 
rtu;f;fhuf;Fkpop  xd;iw Mf;Ffpd;wJ. ,r;rtu;f;fhuf;Fkpopapd; nghJ Nkw;gug;gpd; 
Miuiaf; fhz;f.  

               (iii) rtu;f;fhuf;Fkpopapd; cs;NsAk; ntspNaAk; tsp> ,yl;rpa thAthfj; njhopw;gLfpd;wJ  

vdf;fUjp> Nkw;gb FwpaPLfspd; mbg;gilapy; 












22

11

T

T
 ,w;fhd njhlu;G xd;iwg; ngw;Wf; 

nfhs;f.   
(iv) rtu;f;fhuj;jpd; Nkw;gug;G ,Otpir  = 2.5 x 10–2 Nm–1> Fkpopapd; Miu 15 mm> tspapd; 

mlu;j;jp 1.2 kg m–3> FkpopapDs; tspapd; mlu;j;jp 1.3 kg m–3
 vdpd;> FkpopapDs; 

ntg;gepiyiaj; Jzpf. Rw;Wg;Gw tspapd; ntg;gepiy 27 C > ntsp tspkz;ly mKf;fk; 

(P2) = 1 x 105 Nm–2
  MFk;.  
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                (v) rtu;f;fhug;glyj;jpd; jbg;G kpfr;rpwpJ vdf; fUjp> mjd; ,Oitiaf; fhz;f.  

   (vi) NkNy (c) ,y; Fwpg;gplg;gl;l rtu;f;fhuf;Fkpop fhw;wpd; fhuzkhf fPNo cUtpy; 

          fhl;lg;gl;Ls;sthW ePu; epuk;gpa Foha; xd;wpd; xU KidAld; ,ize;Js;sJ. Fohapy;  

     A ,ypUe;J B tiu J}uj;Jld; mKf;f khw;wj;ijg; gUk;gbahf tiuG gLj;Jf.  

 
 
 

 

                                        

                    

08.   kpd;> fhe;jg;Gyq;fisg; gad;gLj;jp Vw;wg;gl;l Jzpf;iffis Mu;KLfr; nra;tjd; %yk;> cau; 
Ntfj;ijAila Jzpf;iff; fw;iwfisg; ngw;Wf; nfhs;tjw;F irf;fpNyhw;Nwhd; (clyclotron) 
gad;gLj;jg;gLfpd;wJ.  

 

 

 

 

 

 

 

 

 

 

,J cUtpy; fhl;lg;gl;Ls;sthwhd ntw;wplkhf;fg;gl;l miw xd;wpDs; Mq;fpy vOj;J D ,d; 

tbtpy; Mf;fg;gl;Ls;s miu tl;l tbt nghs; cNyhf gFjpfs; ,uz;ilf; nfhz;lJ. mad; 

KjyhdJ nghs;shd D tbtg; gFjpfs; ,uz;bw;F eLtpy; itf;fg;gl;Ls;sJ. ,t;tpU 
gFjpfSf;Fk; ,ilapy; kpd; Gyk; xd;iw Vw;gLj;Jtjw;fhf cau; kPbwid cila MlNyhl;l 
kpd;dOj;jj;jpw;Fj; njhLf;fg;gl;Ls;sJld;> ,t;tpU gFjpfSk; cs;s jsj;jpw;Fr; nrq;Fj;jhf 
rPuhd fhe;jg;Gyk; xd;W Ngzg;gLfpd;wJ. mad; Kjypy; ,Ue;J fhyg;gLk; mad; cUtpy; 
fhl;lg;gl;lthW RUsp tbtg;ghij topNa gazk; nra;J kPz;Lk; kPz;Lk; Mu;KLf;fg;gl;L cau; 
Ntfj;ijg; ngWtJld;> ,Wjpapy; Jisapy; ,Ue;J ntspNaWfpd;wJ.  

(a) Vw;wg;gl;l Jzpf;ifahf ghu Ijurd; (bANlupak;) fU gad;gLj;jg;gLfpd;wJ. mjd; 
KidTj;jd;ik ahJ?   

(b) (i) khjpupapy; ,Ue;J ntspNaWk; Jzpf;iffs; Kjypy; tyJ gf;fKs;s D gFjpapDs;  
        Eiofpd;wJ vdpd;> Muk;g kpd;Gyj;jpd; jpir ahJ? 

(ii) Vw;wg;gl;l Jzpf;if cUtpy; fhl;lg;gl;lthW miu tl;l tbtg;ghij xd;wpy; ,lQ;Ropahfg; 
gazk; nra;fpd;wJ vdpd;> gpuNahfpf;fg;gl;l fhe;jg;Gyj;jpd; jpir ahJ?  

(c) D tbt nghs; cNyhfg; gFjp ntw;wplkhf;fg;gl;l miw xd;wpDs; itf;fg;gLtjw;fhd  
fhuzj;ij tpsf;Ff.  

(d) mad; Kjypy; ,Ue;J fhyg;gLk; Jzpf;iffs; vg;gFjpf;Ff; FWf;Nf gazk; nra;Ak; NghJ 
   rf;jpiag; ngw;Wf; nfhs;Sk;? 

   (e) khjpupapy; ,Ue;J ntspNaWk; m jpzpTk; q Vw;wKk; nfhz;l Jzpf;if xd;W v Ntfj;Jld;  
miwapDs; Eioe;J r MiuAila miu tl;lg;ghij xd;wpy; gazpf;fpd;wJ. toq;fg;gl;Ls;s 
fhe;jg;Gyj;jpd; fhe;jg;gha mlu;j;jp B MFk;.   

(i) miu tl;lg;ghijapy; gazpg;gjw;F toq;fg;gLk; ikaehl;l tpiriag; ngaupLf.   
(ii) NkNy (e) (i) ,y; ngauplg;gl;l ikaehl;l tpirapd; gUkidf; fhz;gjw;Ff; Nfhit 

xd;iw vOJf.  
(iii) Jzpf;if gazk; nra;Ak; Ntfj;jpw;fhd njhlu;G xd;iw B, q,r,m Mfpad rhu;gpy; 

ngWf.  
(iv) miu tl;lg;ghijapy; gazk; nra;tjw;F vLf;Fk; Neuj;jpw;fhd Nfhit xd;iwg; 

ngw;W> mjpypUe;J MlNyhl;l kpd;dOj;jj;jpw;F rhj;jpakhd kPbwd; f vdpd;>          

           𝑓 =
𝐵𝑞

2𝜋𝑚
 vdf; fhl;Lf.   

B 
A 
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(v) miu tl;lg;ghij xd;wpy; nry;Yk; NghJ Jzpf;if xd;wpd; ,af;f rf;jpf;fhd 
Nfhit xd;iwg; ngWf.  

(f) ,e;j irf;fpNyhw;Nwhdpdhy; Jzpf;if xd;wpw;F toq;fg;gLk; cau; rf;jp 15 MeV vd;f. 

Jzpf;ifapd; 
𝑞

𝑚
 tpfpjk; 4.8×106 C kg-1> Jzpf;ifapd; Vw;wk; 1.6×10-19C > fhe;jg;ghatlu;j;jp  5.0 

T vdpd;> D tbtg;gFjp ,uz;ilAk; nfhz;l Miur;rpiwf;Ff; fhzg;glf;$ba ,opT Miu 
ahJ?     

(g) Jzpf;if RUsp tbthd ghijapy; md;wp> tl;l tbtg;ghijapy; Mu;KLf;fg;gLtjw;F ,q;F 
Nkw;nfhs;s Ntz;ba khw;wj;ijf; Fwpg;gpLf.  

 

09. (A)  

(a) (i) cUtpy; fhl;lg;gl;Ls;s Rw;wpy; jug;gl;Ls;s  kpd;fyj;jpd; 

kpd;dpaf;f tpir E> mfj;jil r MFk;. Rw;wpD}L I kpd;Ndhl;lk; 

ghAk; NghJ> mjd; ,U KidfSf;Ff; FWf;Nfahd kpd; 

mOj;j NtWghL (V)>  

                                        V = E - Ir                                     cU 1  

       vDk; rkd;ghl;bdhy; jug;gLk; vdf; fhl;Lf.                 

(ii) ,r;Rw;wpy; kpd;dpaf;f tpir> E1, E2  MfTs;s ,U  

    kpd;fyq;fSf;Fg; gjpyhfg; gad;gLj;jf; $ba  

    rktYf;fyj;jpd; kpd;dpaf;f tpir E, mfj;jil r  

    vdpd;> 
       

 
                                         vdf; fhl;Lf.                                     cU 2 

                                                                                                                                                                                                      

(b) fle;j tUlj;jpy; ,yq;ifapy; Vw;gl;l 

nghUshjhu rpf;fypd; tpisthf kpd; 

Jz;bg;G Vw;gl;l NghJ  gy khztu;fspd; 

fy;tp eltbf;iffSf;Fg; ghjpg;G Vw;gl;lJ. 

mjw;Fj; jPu;thf cau;ju khztd; xUtd; 

gpd;tUk; mikg;ig epu;khzpj;jhd;. ,jw;F 

mtd; #upar;rhb vdg; ngaupl;lJld;> rhbapd; 

%bapy; cs;s rpwpa xsp Nthy;w;wh fyk; 

^Photovoltaic cells& #upa xspapy; itf;fg;gLk; 

NghJ kPz;Lk; Vw;wk; ngw;W fyj;jpy; rf;jpia 

Nrkpg;gjd; %yk; ,f;fyk; njhopw;gLfpd;wJ. 

khztd; gfy; Ntisapy; $iuapd; kPJ 

#upar;rhbia itj;Jg; gpd;du; tPl;bDs; nfhz;L nry;Yfpd;whd;. ,r;Rw;wpd; xU gFjp cU 4 ,y; 

fhl;lg;gl;Ls;sJ. fPNo jug;gl;Ls;s midj;J fzpg;Gf;fspd; NghJk;> njhLg;Gf;fspy; 

gad;gLj;jg;gl;l fk;gpfspd; jil Gwf;fzpf;fj;jf;fJ vd;f.    

   i. Neubahf #upa xsp gLk; NghJ fyj;njhFjpapd; ,U KidfSf;F ,ilapyhd mOj;j  

   tpj;jpahrk; 12 V vd khztd; mse;jhd;. midj;J #upa fyq;fSk; ru;t rkdhdit> mtw;wpd;  
   mfj;jil Gwf;fzpf;fj;jf;fJ vdpd;> xU fyj;jpd;  KidfSf;Ff; FWf;Nf mOj;jj;ijf; fhz;f?  
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ii. eilKiwapy; NkNy c (i) ,y; Fwpg;gplg;gl;l mikg;G 

tOf;fisAilaJ. khztd; kw;nwhU gupNrhjidapd; %yk; 

xU fyj;jpDs; mfj;jil 1 vdf; fz;lwpe;jhd; vdp;d;> 

fyj;njhFjpf;Ff; FWf;Nf ngwf;$ba Njwpa kpd;dOj;jk; 

ahJ?            

iii. NkNy c ^i&, ^ii&  Mfpa ,U re;ju;g;gq;fspYk; 18 jilf;Ff; 

FWf;Nf mOj;j NtWghl;ilf; fhz;f?  

(d) khztd; mikj;j Kor;Rw;iwAk; cU 5 fhl;Lfpd;wJ. ,q;F A  

kPs; Vw;wk; nra;af;$ba xU kpd; fykhFk;. 

i. ,r;Rw;wpy; fhzg;gLk; tO ahJ? 

ii. rupahd Rw;iw tpilj;jhspy; tiuf. 

iii. ,q;F kpd; fyk; vuptjw;F 25mA kpd;Ndhl;lKk; 5V 

kpd;dOj;jKk; Njit vdpd;> R ,d; gUkidf; fhz;f. (kPs; 

Vw;wk; nra;af;$ba kpd;fyk; A ,d; KidfSf;Ff;; FWf;Nf 

kpd;dOj;jk; 10 V vd;f)   

iv. ,r;Rw;wpw;F ahjhapDnkhU khw;wj;ijr; nra;tjd; %yk; 

mtdJ ifalf;fj; njhiyNgrpia kpd;Ndw;w KbAkh? 

(ifalf;fj; njhiyNgrpapd; kPs; Vw;wpf;F 5 V, 1 A Njit 

vd;f) ckJ tpilf;fhd fhuzj;ijj; jUf.                                                

(e) khztd; gy #upar;rhbiag; gad;gLj;jp jdJ miwf;F 

kl;Lkd;wp KO tPl;bw;Fk; xspiag; ngWtjw;Fj; jPu;khdpj;jhd;. 

tPl;bd; mikg;G fPNo cU 6 ,y; fhl;lg;gl;Ls;sJ.                                                                                

khztd; gpd;tUkhW KO tPl;bw;Fk; jdpr;Rw;iw                cU 5      

mikj;jhd;.                                                                                             

 

 

 

 cU 6 

 

 

 

 

 

 

 

                                                     

 

                                        cU 7 

cU 4 
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,q;F #upa rhbapYs;s #upa fyk; E vDk; vOj;jpdhy; fhl;lg;gl;Ls;sJ. ,J Muk;gj;jpy; 

khztd; mikj;j #upa rhbf;Fr; ru;t rkdhdJ vdpDk;> 50 V kpd;dOj;jk; fpilf;ff; 

$bathW gy #upa fyq;fs; ,izf;fg;gl;Ls;sd. ,q;F> gad;gLj;jg;gl;Ls;s midj;J kpd; 

Fkpo;fSk; NkNy gFjp (d) ,y; Fwpg;gplg;gl;l kpd;Fkpo;fSf;Fr; ru;trkdhdit. mit 

kjpg;gplg;gl;l epiyikfspd; fPo; gpufhrkhf vupfpd;wd vd;f.   

(i) R1  ,d; gUkidf; fhz;f.  
     R2  
      (ii)  R2 ,d; gUkd; 50  vdpd;> R1 ,d; gUkidf; fhz;f.  
    (iii)  fyq;fs; (A) kpd; Vw;wg;gLk; NghJ KOr;Rw;wpw;Ff; FWf;Nf ghAk; kpd;Ndhl;lj;jpd; gUkidf; 
      fhz;f.  
      (iv) ,q;F khztd; 50 V ,w;Fg; gjpyhf 30 V fyk; xd;iwg; gad;gLj;j KbAk; vd;W Fwpg;gpl;lhd;.  
      ,f;$w;W rupahdjh vd Muha;f.   
      (v) ,e;j 50 V fyk; Kw;whf kpd;Ndw;wkiltjw;F MW kzpj;jpahyq;fs; (6h) vLf;fpd;wJ vdpd;>  
     ,e;Neuj;jpy; fyj;jpDs; Nrkpf;fg;gLk; kpd; rf;jp vt;tsT? 
     (vi)  ,r;Rw;iwg; gad;gLj;jp khztd; jdJ miwapy; nghUj;jg;gl;Ls;s kpd; tprpwpia ,af;Ftjw;F 
     Kaw;rpj;jhd;. mtdJ Kaw;rp rhj;jpakhFkh? ,y;iyah? tpsf;Ff.  
 

 

09. (B) nghJf;fhyp cUtikg;gpYs;s jpuhd;rp];lu; xd;iwAk; mjd; nga;g;G/ gag;G Nthy;w;wsT  
     rpwg;gpay;G tisapAk; cU 1 fhl;lg;gl;Ls;sd.  
 
 

 
 
 
 
 
 
 
 
 
 

 

 (a) (i) Vcc  Nthy;w;wsitf; fhz;f.  

  (ii) Vi = 1.5 V MFk; NghJ mb – fhypf;Ff; FWf;Nfahd kpd;dOj;jk; ahJ?  
(iii)  Nkw;gb jpuhd;rp];lu; Rw;wpy; Nthy;w;wsT eak;> Xl;l eak; vd;gdtw;iwf; fhz;f.  

 

 (b) cU 2 ,y; fhl;lg;gl;Ls;sthW rPuhf;fg;gl;l MlNyhl;l (AC) rkpf;iQ xd;iw 
tpupayhf;Ftjw;fhf cU 3 ,y; fhl;lg;gl;Ls;sthW ,U jilfSk; ,U nfhs;sstpfSk; 
Rw;wpw;Ff; FWf;Nf ,izf;fg;gl;Ls;sd.  

 

  t

V i

Vp
Figure 9.2

 
 

 

 

 

   

12 k 

2.5 k 

Vi 

0 V 

Vo 

Vcc 

0 0.8 1.5 

0.3 

8.0 

Vo/V 

Vi/V 
cU 1 

12 k 

2.5 k 

Vi 

0 V 

Vo 

Vcc 

125 k 

16 k cU 2 

cU 3 
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            (i) Rw;wpSs;s nfhs;sstpfspd; nraw;ghl;il tpgupf;f.  
  (ii) rkpf;iQapd; cr;rpia (peak) ntl;lhJ mjid tpUj;jpahf;ff; $bathwhd Vp ,d; cau; 

ngWkhdk; ahJ?  
  (iii) Vp = 0.2 V vdpd;> vjpu;ghu;f;fg;gLk; gag;G rkpf;iQapd; gUk;gbg;glj;ij tiuf.  
    

      (c) nraw;ghl;L tpupayhf;fp xd;iw cU 4 fhl;Lfpd;wJ.  
 

 

 

 

 

 

 

 

 

 
                                                                              cU 4 
  gag;G Nthy;w;wsT (Vout) vjpu; ngag;G Nthy;w;wsT (Vin) tiuG mUNf fhl;lg;gl;Ls;sJ.  
  (i) Rf jilapd; gUkd; ahJ?  

  (ii) tiugpw;F mika Nkw;gb Rw;wpd; nraw;ghl;il tpsf;Ff.  
      

(d) Nthy;w;wsT Xg;gpl;Lkhdp (comparator) 
Rw;W xd;iw cU 5 fhl;Lfpd;wJ. nga;g;G 
Nthy;w;wsT  Vin < 4.5 V Mf cs;s 
NghJ> LED xspUfpd;wJ. jil R ,d;  
ngWkhdj;ijf; fhz;f.  

 
 

(e) nghJthf 5 V d.c. ,y; njhopw;gLk; 
fzdp ghfq;fspd; njhopw;ghl;bw;F 
cWjpahd kpd; toq;fp xd;W 
mtrpakhFk;. ngag;G Nthy;w;wstpd; 

(Vin) khw;wk; 10% ,Yk; mjpfk; vdpd;> 
mJ gOjilAk; vd;gjdhy; jpdKk; 
gupNrhjpg;gJ mtrpakhFk;. mjw;fhf 
tbtikf;fg;gl;Ls;s vr;rupf;if cgfuzk; xd;wpd; Rw;W tupg;glk; cU 6 ,y; jug;gl;Ls;sJ.   
   

  (i) P, Q ,y; kpd;dOj;jq;fisf;  
         Fwpg;gpLf.  
  (ii) X, Y vdf; Fwpf;fg;gl;Ls;s LED 

xspUtjw;Fj; jpUg;jpg;gLj;jg;gl 
Ntz;ba epge;jidia RUf;fkhf 
tpsf;Ff.    

(ii) R1, R2  jilfspd; gUkd;fisf; 
   fhz;f.   

 

 

 

 

 

 

15 k 

Vin 

R 

0 V 

12 V 

cU 5 

15 k 

Vin 

R2 

0 V 

12 V 

Op amp 1 

Op amp 2 

X 

Y 

P 

Q 

R1 

cU 6 
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10. (A)  

   (a) jputk; xd;wpd; cz;ik tpupT> Njhw;w tpupT Mfpa gjq;fis ,dq;fhz;f.  

 (b) (i) fz;zhbAs; ,ur ntg;gkhdp xd;wpd; czu;jpwd; vDk; gjj;jpdhy; Fwpg;gplg;gLtJ ?  

   (ii) fz;zhbAs; ,ur ntg;gkhdpapDs; ,urj;jpd; fdtsT khwhJ fhzg;gLk; NghJ mjd; 
czu;jpwid mjpfupg;gjw;fhf mjd; FWf;F ntl;Lg;gug;gsitf; Fiwf;f Ntz;Lkh? mjpfupf;f 
Ntz;Lkh?  

  (c) fz;zhbAs; ,ur ntg;gkhdpapd; Fkpopd; fdtsT 0 ○C ,y; 0.2 cm3 MFk;. ,t;ntg;gkhdp           

0 - 150  °C  tPr;rpDs; ntg;gepiyia msg;gjw;F msTNfhyplg;gl;Ls;sJ. ,t;ntg;gkhdp Mf;fg;gl;l 

gjhu;j;jj;jpd; Vfgupkhz tpupTf; Fzfk; 3 x 10-6 ○C-1 MFk;. ,urj;jpd; cz;ik tpupTf; Fzfk;   

2 x 10-4 ○C-1MFk;. 0 ○C ntg;gepiyapy; Fkpo; Kw;whf ,urj;jpdhy; epuk;gpf; fhzg;gLtJld;> 
ntg;gepiyAld; kapu;j;Jisf; Fohapd; tpupT Gwf;fzpf;fj;jf;fJ vdTk; nfhs;f.  

(i)  150 ○C ,y; FkpopdJk; ,urj;jpdJk; fdtsitf; fhz;f. kapu;j;Jisf;Fohapy; cs;s  
      ,urKk; 150 ○C ntg;gepiyia milfpd;wJ vdf; nfhs;f. 

(ii) kapu;j;Jisf;Fohapd; FWf;F ntl;Lg;gug;G 2.292 x 10-4 cm2 vdpd;>  ,q;F Njitahd  
       kapu;j;Jisf;Fohapd; ,opT ePsj;ijf; fhz;f.    

(iii) ,t;ntg;gkhdpapd; czu;jpwid mm ○C-1 ,y; fhz;f.   

  (d) ,t;ntg;gepiy tPr;rpDs; cNyhfk; xd;whfpa ,urj;jpd; fdtsT tpupT VfgupkhzkhdJ 
vdf;nfhs;syhk; vdpDk;> fz;zhb mt;thwhdjy;y. mjdhy;> ,t;thwhd ntg;gkhdpfspd; 
thrpg;Gf;fspy; tOf;fs; Vw;glyhk;. ,t;tOit ,opthf;Ftjw;fhf FkpopDs; fhzg;gLk; ,urj;jpd; 
fdtsit vg;NghJk; khwhJ NgZtjw;fhf khztd; xUtd; FkpopDs; rpwpjsT cNyhfj;ij 
,Ltjw;F cj;Njrpj;jhd;.       

 (i) Vfgupkhz tpupifj;jpwd; 1.2 x 10-4 ○C-1 MfTs;s cNyhfj;Jz;L xd;W jug;gl;Ls;sJ vdpd;> 
FkpopDs; cs;s ,urj;jpd; fdtsit vg;nghOJk; khwhJ NgZtjw;fhf mjDs; Nru;f;f 
Ntz;ba cNyhfj;jpd; fdtsit 0 ○C ,y; fhz;f. 

(ii) ,t;thwhd nraw;ghL xd;wpw;fhf cNyhfk; xd;iwj; njupT nra;Ak; NghJ tpupT jtpu;e;j>  
  fUj;jpw;nfhs;s Ntz;ba kpf Kf;fpa ,ay;Gfs; vit? 
(iii) NkNy c (ii) ,y; gad;gLj;jg;gl;l kapu;j;Jisf;Foha; jw;NghJk; gad;gLj;jg;gLfpd;wJ vdpd;> 

NkNy Fwpg;gplg;gl;l ntg;gepiy tPr;irg; NgZtjw;fhfg; gad;gLj;j Ntz;ba 
kapu;j;Jisf;Fohapd; ePsj;ijf; fhz;f.  

(iv) Gjpa ntg;gkhdpapd; czu;jpwid mm ○C-1 ,y; fhz;f. 
(v) ,t;ntg;gkhdp 150○C ,Yk; $ba ntg;gepiyapy; cs;s jputk; xd;wpDs; ,lg;gLk; NghJ ,urk; 

mjpfstpy; tpuptiltjdhy;  Vw;glf;$ba tpgj;Jf;fisj; jtpu;g;gjw;fhf mjd; Fohapd; Nky; 
Kidapy; Nfhs tbt Fkpo; xd;W gad;gLj;jg;gl;Ls;sJ. 300○C  ntg;gepiyapy; ghJfhg;gjw;F 
,f;Fohapd; ,opT Miuia mm ,y; fhz;f.                           

     π = 3,  35.115.14623 = vd;f. 

 

10 (B) 

   Position Emission Tomography (PET)  vdg;gLtJ> nkd;dpioaq;fspd; (soft tissues) 
tpk;gq;fisg; ngw;Wf; nfhs;tjw;fhf itj;jpaj;Jiwapy; gad;gLj;jg;gLk; etPd 

njhopEl;gkhFk;. CLfjpu; (scan) vLg;gjw;F Kd;du; Fluorodeoxyglucose (FDG) vdg;gLk; 

FSf;NfhR Nehahspf;Fr; nrYj;jg;gLk;. FDG %yf;$Wfs; clypDs; cs;s gy;NtW 

,ioaq;fspdhy; cwpQ;rg;gLfpd;wd. ,e;j FDG %yf;$Wfs;> 18F fjpu;njhopw;ghl;L 

rkjhdpfSld; tracer Mf Nru;f;fg;gLfpd;wJ. 18F ,d; miu MAs; fhyk; kpff;FWfpaJ. ,J 
cldbahf nghrpj;jpNuhid fhyy;nra;aj; njhlq;Fk;. ,jdhy;> kpff;FWfpa NeuNk 
fjpu;njhopw;ghl;bw;F cl;gLfpd;wJ.  nghrpj;jpNuhd; vdg;gLtJ ,yj;jpudpd; Vw;wj;jpw;F  vjpuhd 
Vw;wj;ijf; nfhz;l Jzpf;if MFk;. Mdhy;> Vida vy;yh tpjj;jpYk; mJ ,yj;jpuid 
xj;jJ. 

nghrpj;jpNuhd; Nehahsp xUtupd; nkd;dpioaj;jpDs; Vwj;jho 1 mm nry;Yk; NghJ mJ> 
,ioaj;jpDs; fhzg;gLk; ,yj;jpud; xd;Wld; ,ilj;jhf;fkilAk;. ,yj;jpuDk; nghrpj;jpuDk; 
NkhJk; NghJ> E = mc2 vDk; rkd;ghl;bw;F mika> mtw;wpd; jpzpT (m) rf;jp (E) Mf 
khWfpd;wJ (,q;F c ntw;wplj;jpy; xspapd; Ntfk; MFk;). ,r;rf;jp vjpu; vjpu; jpirfspy; gazk; 
nra;Ak; ,U ru;t rkdhd fhkhf;fjpu; Nghl;Nlhd;fspd; tbtpy; ntsptplg;gLk;. ,J 
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rpijtiljy; (annihilation) vdg;gLk;. fhkh fjpu;fspd; kPbwd; (f) MdJ> E = hf  vDk; 
rkd;ghl;bdhy; jug;gLk; (h gpshq;fpd; khwpyp vdg;gLk;). clypy; Ma;T nra;ag;gLk; gFjpiar; 
Rw;wp Rkhu; 1 m tpl;lj;ijAila milahsk; fhzy; tisak; (detection ring) fhzg;gLk;. ,U 
fhkh fjpu;fSk; milahsk; fhzy; tisaj;ij mila vLf;Fk; Neu tpj;jpahrj;ijg; 
gad;gLj;jp> 18F fhuzkhf rpijtiljy; epfOk; gFjpapd; miktplk; fz;lwpag;gLk;. 
milahsk; fhzy; tisaj;jpy; ,U fhkh fjpu; Nghl;Nlhd;fSk; ,dq;fhzg;gl;l ,U 
Gs;spfisAk; ,izf;Fk; NfhL> gjpy; NfhL (line of response - LOR) vdg;gLk;. ,f;fjpu;tPr;rpd; 
fhyy; Kjy; (source of emission ) LOR Nfhl;bd; topNa ahjhapDnkhU ,lj;jpy; fhzg;gl 
Ntz;Lk;.  

  milahsk; fhzy; tisaj;jpw;F ,izf;fg;gl;Ls;s fzdp nkd;dpioaq;fspd; 
tpk;gq;fisj; Njhw;Wtpf;Fk;. rhjhuz ,ioaq;fis mrhjhuz tsu;r;rpiaf; nfhz;l 
gFjpfs; (tumours) mjpf mstpy; FSNfhirAk; rf;jpiaAk; gad;gLj;Jfpd;wd. ,jdhy;> 
mg;gFjpfis milahsq;fhz;gjw;F CLfjpu; gad;gLk;. ,ioaq;fspy; mrhjhuz 
tsu;r;rpiaf; nfhz;l gFjpfspy; (tumour site) FSNfhR tbtpy; fhzg;gLk; FDG tracer mjpf 
mstpy; fhzg;gLtJld; mJ PET tpk;gkhf;fypd; (image) NghJ gpufhrkhd xU gFjpahfj; 
njupAk;. PET CLfjpu; vLf;Fk; NghJ> Nehahspf;F fjpu;njhopw;ghl;Lg; gjhu;j;jk; xd;W 
nrYj;jg;gLk;. ,q;F PET CLfjpupy; gad;gLj;jg;gLk; fjpu;njhopw;ghl;Lg; gjhu;j;jj;jpd; msT> 
Fwpj;j vy;iyapy; fhzg;gLk;. xU egu; ,uz;L tUlq;fspy; ,aw;ifahf cs;nsLf;Fk; 
mstpw;F mz;zsthfr; rkdhFk;.   

 

 

 

 

    

 

 

 

 

   

      

 

NkNy glj;jpy; fhl;lg;gl;Ls;sthW ,ioaq;fspy; mrhjhuz tsu;r;rpiaAila xUtu; PET 
CLfjpu; vLf;Fk; re;ju;g;gj;jpy;  nghrpj;jpNuhd; fhyy; nra;ag;gLtjdhy;> 18F Nja;tilfp;d;wJ. 
,ioaq;fspy; mrhjhuz tsu;r;rpiaAila Fwpj;j gFjpapy; nghrpj;jpNuhd;  ,yj;jpuDld; Nkhjp> 
rpijtile;J ,U fhkh fjpu;fisj; Njhw;Wtpf;Fk;.  
,yj;jpudpd; jpzpT = nghrpj;jpNuhdpd; jpzpT me = 9.11 × 10–31 kg, xspapd; Ntfk; c = 3.0 × 108 m s-1  

(a) nghrpj;jpNuhd;> ,yj;jpud; vd;gdtw;wpd; kpd;Ndw;wj;ijf; fUj;jpw;nfhz;L>  
  (i) mtw;wpw;F ,ilapy; fhzg;gLk; NtWghL ahJ?  
     (ii) mtw;wpw;F ,ilapy; fhzg;gLk; xw;Wik ahJ?  
(b) FWfpa miu tho;T fhyj;ijAila fjpu;njhopw;ghl;L tracer xd;wpd; %yk; ngwf;$ba 
   mD$yk; xd;iwj; jUf.  
(c) jug;gl;Ls;s ge;jpapypUe;J>  

(a) PET CLfjpu; vjid mbg;gilahff; nfhz;lJ?  
(b) PET CLfjpu; %yk; %isapy; mrhjhuz tsu;r;rpiaAila gFjpfs; (brain tumours) 

vt;thW milahsq;fhzg;gLfpd;wd vd RUf;fkhf tpsf;Ff.  
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(d)  (i) nghrpj;jpNuhDk; ,yj;jpuDk; Nkhjp> rpijtilAk; NghJ (annihilate) ntsptplg;gLk;  
      rf;jpia [{y;fspy; fzpg;gjw;Fj; Njitahd rkd;ghLfis vOJf. mf;fzpaq;fSf;F  
      rupahd gpujpaPLfisAk; Nkw;nfhs;f.  

(ii) NkNy gFjp (a) ,w;fhd jPu;T Ei vdpd;> xU jdp fhkh fjpu; Nghl;Nlhdpd; rf;jp [{y;fspy; 
vt;tsT?  

 
(e) rpijtiljy; nray;Kiwiaf; fUJk; NghJ> 
   (i) Vd; ,U fhkh fjpu; Nghl;Nlhd;fSk; vjpu; jpirapy; gazpf;fpd;wd? 
   (ii) ,U fhkh fjpu;fSk; rk msT Nghl;Nlhd; rf;jpiaf; fhYfpd;wd. ,t;tpU fhkh 
      fjpu;fSk; xNu mjpu;ntz;izAilad vd tha;g;Gg;ghu;g;gjw;F ePq;fs; ve;j  
      rkd;ghl;ilg; gad;gLj;JtPu;fs;? 
 
(f) mk;%yj;jpypUe;J fhyg;gLk; ,U fhkh fjpu; Nghl;ld;fSk; 500 gpNfh nrf;fd; ,ilntspapy;    

milahsk; fhzy; tisaj;ij te;jile;jhy;> gjpy; Nfhl;bd; ikaj;jpypUe;J (LOR) fhyy; 
%yk; vt;tsT J}uj;jpy; cs;sJ vdf; fzpf;f. milahsk; fhzy; tisaj;jpd; tpl;lj;jpd; 
topNa LOR fhzg;gLfpd;wJ vd;f. (fhkh fjpupd; fjp tspapy; xspapd; fjpf;F rkdhdJ vd;f)  

 
(g) (i) fhkh fjpu;fs; vt;thW Rfhjhuj;jpw;Ff; NfL tpistpf;Fk;?  
      (ii) Rw;whlypy; cs;s fjpupaf;fj;jpd; ,aw;ifahd msT Mz;bw;F 3.1 mSv  vdpd;>  

      ge;jpapy; jug;gl;l juTfspd; mbg;gilapy; PET CLfjpupy; gad;gLj;jg;gLk; fjpu;tPr;rpd;  
      gad;gL msit kjpg;gpLf.  
 

 


