
-10-

f.ngh.j. (c.ju)g; guPl;ir - 2019 ,Yk; mjd; gpd;dUk; eilngWk; guPl;irfSf;fhd tpdhj;jhs; fl;likg;Gk; khjpup tpdhf;fSk; - ngsjpftpay;

- 10 -

(01) ngsjpftpay;

tpdhj;jhs; fl;likg;G

tpdhj;jhs;  I  -  Neuk; : 02 kzpj;jpahyq;fs;

5 njupTfs; tPjk; 50 gy;Nju;T tpdhf;fs;. vy;yh tpdhf;fSf;Fk; tpil 

vOJjy; Ntz;Lk;. xU tpdhTf;F 01 Gs;sp tPjk; nkhj;jk; 50 Gs;spfs;.

tpdhj;jhs;  II  -  Neuk; : 03 kzpj;jpahyq;fs; (Nkyjpf thrpg;G Neuk; 10 epkplq;fs;)
,t;tpdhj;jhs; mikg;Gf; fl;Liu> fl;Liu vd;Dk; ,U gFjpfisf; 

nfhz;Ls;sJ.

gFjp A  -  ehd;F mikg;Gf; fl;Liu tif tpdhf;fs;. vy;yh tpdhf;fSf;Fk; 

tpil vOJjy; Ntz;Lk;. xt;nthU tpdhTf;Fk; 10 Gs;spfs; 
tPjk; 40 Gs;spfs;.

gFjp B  -  MW fl;Liu tif tpdhf;fs;. ehd;F tpdhf;fSf;F tpilnaOJjy; 

Ntz;Lk;. xt;nthU tpdhTf;Fk; 15 Gs;spfs; tPjk; 60 Gs;spfs;.

tpdhj;jhs; II ,w;F nkhj;jg; Gs;spfs; = 100
 

,Wjpg; Gs;spiaf; fzpj;jy;  :  tpdhj;jhs;  I     =   50
 tpdhj;jhs;  II    =  100 ÷ 2  =   50
 ,Wjpg; Gs;sp     = 100      

tpdhj;jhs; I
Kf;fpak; :

  *  vy;yh tpdhf;fSf;Fk; tpil vOJf.

*  rupahd my;yJ kpfg; nghUj;jkhd tpiliaj; njupe;njLf;f. 

 (gy;Nju;T tpdhf;fSf;F tpilaspg;gjw;Fupa jhs; toq;fg;gLk;.)

 (g = 10 N kg-1 )

1. %d;W khztu;fs; Vfgupkhz ce;jj;jpd; myif vOjpAs;s tpjq;fs; fPNo jug;gl;Ls;sd.  
 (A)  kgm/s (B)  kg  m  s-1 (C) kg  m/s
 SI Kiwf;Nfw;g Nkw;Fwpj;j myfpd; rupahd tpjk; / tpjq;fs;    
 (1)  (A) khj;jpuk;     (2)  (B) khj;jpuk; 
 (3)  (A), (B) Mfpad khj;jpuk;   (4)  (A), (C) Mfpad khj;jpuk;  
 (5) (B), (C) Mfpad khj;jpuk;

2. xU GNuhj;jdpd; Fthf; cs;slf;fk; 
 (1) uud (2) udd (3) uuu (4) uu (5) ud

3. E MdJ kpd; Gyr; nrwpthfTk; B MdJ fhe;jg; gha mlu;j;jpahfTk; ,Ug;gpd;> tpfpjk; E/
    B

 ,d; 
gupkhzq;fSf;Fr; rkkhd gupkhzq;fs; ,Ug;gJ     

 (1) tpirf;F (2) jpzpTf;F (3) ce;jj;Jf;F 
 (4) fjpf;F (5) fzj;jhf;Ff;F
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4. Xu; ,iof; FkpOf;Fj; jug;gl;Ls;s tptuf;$w;Wg; ngWkhdq;fs; 24 W, 12 V NeNuhl;l 

Nthy;w;wsthFk;. Fkpo; 1 epkplj;Jf;F xspUk;NghJ ,ioapD}lhfr; nry;Yk; Vw;wj;jpd; msT    
 (1) 2 C (2) 20 C   (3) 120 C (4) 2400 C (5) 3600 C

5. 2 kg jpzpTs;s Xu; cNyhfj;jpd; ntg;gepiyia 20 °C ,ypUe;J 50 °C ,w;F cau;j;Jtjw;Fj; 

Njitg;gLk; ntg;gj;jpd; msT 7.2 × 104 J MFk;. mt;TNyhfj;jpd; jd;ntg;gf; nfhs;ssT       
 (1) 100 J kg-1 K-1   (2) 120 J kg-1 K-1   (3) 600 J kg-1 K-1 
 (4) 1200 J kg-1 K-1   (5)  6000 J kg-1 K-1

6. nghd;dpd; Ntiyr; rhu;G 4.1 eV MFk;. xU nghd; Nkw;gug;gpypUe;J Xu; ,yj;jpuid mfw;Wtjw;Fj; 

Njitahd xU Nghl;ldpd; Fiwe;jgl;r kPbwd; (gpshq;fpd; khwpyp = 4.1 × 10-15 eV s& 
 (1) 7.2 × 1013 Hz   (2)  1.1 × 1014 Hz   (3)  3.8 × 1014 Hz
 (4) 0.8 × 1015 Hz   (5)  1.0 × 1015 Hz
          

A

B

P

V

7. cU Xu; ,yl;rpa thAtpd; xU rf;fur; nrad;Kiwiaf; fhl;Lfpd;wJ. 

thA A ,ypUe;J B ,w;F tpupAk;NghJ 50 J ntg;gj;ij cwpQ;Rfpd;wJ. 
B ,ypUe;J A ,w;F cs;s ghij NrwypypAk; thA kPJ nra;ag;gLk; 

Ntiy 60 J ck; MFk;. A ,ypUe;J B ,w;fhd ghijapy; thAtpd; 
mfr; rf;jpapy; cs;s khw;wk;             

 (1) -60 J (2) -30 J     (3) -10 J
 (4) 60 J (5)  110 J                                                 

k
m

 
                                                 

8. Xu; xg;gkhd Nkw;gug;G kPJ itf;fg;gl;Ls;s xU tpy; - jpzpTj; 

njhFjpapd; miyT kPbwd; f MFk;. tpy; khwpyp 4 klq;fhfTk; 
jpzpT m MdJ 2 klq;fhfTk; mjpfupf;fg;gLk;NghJ Gjpa 

miyT kPbwd; 
    

 (1) 1
√2  f (2)  √2  f   (3)  2 f (4) 4 f  (5)  8 f  

                 P

V

A

B

C

0 0

9. fdtsT V IAk; mKf;fk; P IAk; cila Xu; ,yl;rpa thA P-V 
tiugpy; fhl;lg;gl;Ls;sthW epiy A ,ypUe;J epiy B ,D}lhf 

epiy C ,w;F khWfpd;wJ. A, B, C Mfpa epiyfis xj;j thAtpd; 

jdp ntg;gepiyfs; KiwNa TA , TB , TC vdpd;> mt;ntg;gepiyfs; 

gw;wpa rupahd $w;W 
 (1) TA < TB < TC     (2) TA < TC < TB        
 (3) TB < TA < TC     (4) TB < TC < TA
 (5) TC < TA < TB

                M

V0
0

W

X
Y

Z
10. W, X, Y, Z vd;Dk; ehd;F jpz;kf; Fw;wpfspd; jpzpT M ck; 

fdtsT V ck; msf;fg;gl;L> mtw;wpd; ngWkhdq;fs; tiugpy; 

fhl;lg;gl;Ls;sthW Fwpf;fg;gl;Ls;sd. vf;Fw;wpfs; xNu 

jputpaj;jpdhy; nra;ag;gl;bUf;fyhk;?

    (1)  W, X  Mfpad (2) W,  Y Mfpad  (3) W, Z  Mfpad

 (4)  X, Z  Mfpad (5)  Y, Z  Mfpad    

                                    

30°

60 m s-1

h
11. mbj;j gpd;du; xU fpwpf;nfw; ge;J JLg;gpypUe;J 

fpilAld; 30° Nkd;Kff; Nfhzj;jpy; 60 m s-1 Ntfj;Jld; 
ntspNaWfpd;wJ. ge;J J}uj;jpy; cs;s xU fl;llj;jpd; 

$iu kPJ cUtpy; fhl;lg;gl;Ls;sthW gLfpd;wJ. ge;J 

$iu kPJ gLtjw;F vLj;j Neuk; 5 s vdpd;> mf;fl;llj;jpd; 

cauk; (h) MdJ       
 (1) 20 m (2)  24 m   (3)  25 m (4)  26 m  (5)  28 m
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12. 5 kg jpzpTs;s xU ngl;b xU fpil Nkw;gug;G kPJ itf;fg;gl;Ls;sJ. Nkw;gug;Gf;Fk; 

ngl;bf;FkpilNa cs;s epiyapay; cuha;Tf; Fzfk; 0.3 MFk;. ngl;b kPJ xU fpil tpir 10 N 
gpuNahfpf;fg;gLnkdpd;> ngl;b kPJ jhf;Fk; cuha;T tpir        

 (1) 1.5 N (2)  3 N   (3)  4.5 N (4) 10 N  (5)  15 N

       13. Xu; Cu;tyj;jpy; jPg;ge;ijr; Row;Wgtu; xUtu; cUtpy; fhl;lg;gl;Ls;sthW 

xU jPg;ge;jj;ij Miu r1  I cila xU fpil tl;lg; ghijapy; rPuhd Nfhz 

Ntfk; ω1 cld; Row;Wfpd;whu;. mtu; xU Gw KWf;fj;ijg; gpuNahfpf;fhky; 

ghijapd; Miuia r2 Mff; Fiwj;jhy;> jPg;ge;jpd; Gjpa Nfhz Ntfk;  
ω2 Ij; jUtJ

 (1) ω2 = 
r1
r2

 ω1    (2)  ω2 = ( r1
r2

)2
 ω1

 (3)  ω2 = ( r2
r1

)2
 ω1    (4) ω2 = 

r2
r1

 ω1

 (5)  ω2 =  ω1                 
                 

ρ2

ρ3 H2 = 10 cm
H1 = 15 cm ρ1

14. ρ1, ρ2,  ρ3 vd;Dk; mlu;j;jpfis cila %d;W ntt;NtW 

jputq;fs; cUtpy; fhl;lg;gl;Ls;sthW xU U tbtf; 
nfhs;fyj;jpy; ,lg;gl;Ls;sd. gpd;tUk; rkd;ghLfspy; vJ 

nfhs;fyj;jpy; cs;s jputq;fspd; mlu;j;jpfSf;fpilNa 

 cs;s rupahd njhlu;igj; jUfpd;wJ?       
 (1) 3ρ1 = 2ρ3 + ρ2    (2)  ρ3 = 2ρ1 + 3ρ2

 (3)  2ρ3 = 3ρ1 + ρ2      (4) ρ3 = 3ρ1 + 2ρ2  
 (5) ρ3 = ρ1 + ρ2
                 +2q+2q

+3q

+q
+q-q

-q

S1

S2

15. S1 MdJ mb Miu r IAk; cauk; 3r IAk; cila xU $k;gpd; Nkw;gug;Gk; 
S2 MdJ Miu r I cila xU Nfhs Nkw;gug;Gk; MFk;.

 

 tpfpjk;  
S1 ,D}lhf cs;s Njwpa kpd; ghak;

S2  ,D}lhf cs;s Njwpa kpd; ghak;
  MdJ

       
 (1) 1 (2)  2   (3)  4 (4) 15  (5)  16

16. ePsk; 2 m IAk; FWf;Fntl;Lg; gug;gsT 0.1 cm2 IAk; cila xU fk;gp aq;qpd; kl;L 12 × 1010  N m-2 I 
cila xU jputpaj;jpdhy; nra;ag;gl;Ls;sJ. fk;gp 0.01 mm ,dhy; <u;f;fg;gLk;NghJ mjpy; 

Njf;fp itf;fg;gLk; rf;jp  
 (1) 6 × 10-4 J (2)  3 × 10-4 J   (3)  10-4 J (4) 6 × 10-5 J (5)  3 × 10-5 J
                                    

n1

A

n2

B

n3

C

q

                  
17. n1, n2, n3 vd;Dk; KwpTr; Rl;bfis cila rkhe;jug; gf;fKs;s A, B, C vd;Dk; 

%d;W CLfhl;Lk; Clfq;fs; cUtpy; fhl;lg;gl;Ls;sthW xd;Nwhnlhd;W  

njhLifapy; itf;fg;gl;Ls;sd. Clfk; A ,dJk; Clfk; B ,dJk; 
,ilKfj;jpd; kPJ gLiff; Nfhzk; q MFk;. fjpu; Clfk; B ,dJk; 
Clfk; C ,dJk; ,ilKfj;jpy; kUtpdhy; sin q Ij; jUtJ   

 (1) n1/n3 (2) n2/n1   (3) n2/n3 (4) n3/n1  (5) n3/n2
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18. xU FtpT tpy;iyapdhy; Mf;fg;gLk; nka; tpk;gq;fSf;Fg; nghUs; J}uk; (u) ,w;F vjpNu tpk;gj;  
J}uk; (v) ,d; tiuig kpfr; rpwe;j tpjj;jpy; tifFwpg;gJ

 

 

0
0

v

u

 

0
0

v

u

 

0
0

v

u

       (1)          (2)          (3)

 

0
0

v

u

 

0
0

v

u

     (4)        (5)  
                           

A B
R

R R

R
R
R

R

R R

R R R

R R

R
R

R

R

R

R

19. fhl;lg;gl;Ls;s Rw;wpy; xt;nthU jilapAk; jil 
R If; nfhz;Ls;sJ. A ,w;Fk; B ,w;FkpilNa 
rktYj; jil  

 (1) R (2)  2R   (3)  4R  
 (4) 8R (5)  12R

20. nel;lhq;F miyfisAk; FWf;F miyfisAk; gw;wpa gpd;tUk; $w;Wfisf; fUJf.     
 (A)  FWf;F miyfs; xU jpz;k Clfj;jpd; topNa nrYj;jg;gLtjpy;iy.

 (B) nghwpKiwf; FWf;F miyfs; xU jputj;jpD}lhf my;yJ xU thAtpD}lhfr;  

 nrYj;jg;gLtjpy;iy. 
 (C) xyp miyfs; nel;lhq;F miyfshf ,Uf;Fk; mNj Ntis kpd;fhe;j miyfs; FWf;F 

  miyfshFk;. 
 Nkw;Fwpj;j $w;Wfspy;     
 (1)   (A) khj;jpuk; cz;ikahdJ.    (2)  (B) khj;jpuk; cz;ikahdJ.

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

(5)   (B), (C) Mfpad khj;jpuk; cz;ikahdit. 
 
21. tpirfs; gw;wpa gpd;tUk; $w;Wfisf; fUJf.     
 (A)  xU nghUisj; njhlu;r;rpahf ,aq;fr; nra;tjw;F xU tpir Njitg;gLfpwJ. 
 (B)  xU ge;ij vwpe;j gpd;du; mjid tPRtjw;Ff; ifapdhy; gpuNahfpf;fg;gl;l tpir ge;J kPJ 

  njhlu;e;J ,Uf;Fk;. 
 (C) jpzpT × Mu;KLfy; vd;Dk; ngUf;fk; xU tpirahff; fUjg;gLtjpy;iy. 
 Nkw;Fwpj;j $w;Wfspy;     
 (1)  (A) khj;jpuk; cz;ikahdJ.    (2) (B) khj;jpuk; cz;ikahdJ.

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

 
 

x
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22. 1 m ,ilj;J}uj;jpdhy; Ntwhf;fg;gLk; ,U ePz;l Neupa rkhe;juf; fk;gpfs; xt;nthd;wpD}lhfTk;  

10 A Xl;lk; vjpu;j; jpirfspy; gha;fpd;wJ. xt;nthU fk;gpapdJk; xU kPw;wUf;Fj; jhf;Fk; 

tpirfspd; gUkDk; ,ay;Gk; (μ0 = 4π × 10-7 T m A-1)    
 (1) 2 × 10-7 N m-1 xd;iwnahd;W ftUfpd;wd MFk;.    
 (2)  2 × 10-7 N m-1 xd;iwnahd;W js;Sfpd;wd MFk;.

 (3) 2 × 10-5 N m-1 xd;iwnahd;W ftUfpd;wd MFk;.    
 (4)   2 × 10-5 N m-1 xd;iwnahd;W js;Sfpd;wd MFk;. 
 (5)  2 × 10-4 N m-1 xd;iwnahd;W js;Sfpd;wd MFk;.

23. ,U KidfspYk; jpwe;j> nrg;gQ;nra;aj;jf;f ePsKs;s Xu; xLf;fkhd Foha; tspapy; 

itf;fg;gl;Ls;sJ. kPbwd; 680 Hz I cila Xu; xyp Kjy; Fohapd; xU Kidf;F mz;ikapy; 

itf;fg;gl;Ls;sJ. Fohapd; ePsk; gpd;tUkhW (A, B, C) nrg;gQ;nra;ag;gl;lJ. (tspapy;  

xypapd; fjp = 340  m  s-1)     
 (A) 125 mm (B) 250 mm (C) 500 mm  
 Nkw;Fwpj;j ePsq;fspy; gupT eilngwj;jf;fJ     
 (1)  (A)  cld; khj;jpuk;    (2)  (B)  cld; khj;jpuk; 
 (3) (C)  cld; khj;jpuk;    (4)  (A), (B) Mfpatw;Wld; khj;jpuk;  
 (5)  (B), (C) Mfpatw;Wld; khj;jpuk; 

                                                f1 = 40 cm f2 = 40 cm 

L2L1
30 cm 

24. tupg;glj;jpy; 30 cm  ,ilj;J}uj;jpy; Xur;rhf itf;fg;gl;l 
L1,  L2 vd;Dk; ,U nky;ypa tpy;iyfs; fhl;lg;gl;Ls;sd. 

,t;tpy;iyfs; xt;nthd;wpdJk; Ftpaj; J}uk; 40 cm 
MFk;. xU rkhe;ju xspf; fw;iw L1 kPJ gLfpd;wJ. ,U 
tpy;iyfspD}lhfTk; Kwptpd; gpd;du; cz;lhFk; ,Wjp 

tpk;gk;     
 (1)  nka;ahdJ> L1 ,w;Fk; L2 ,w;FkpilNa   
 (2)  nka;ahdJ> L2 ,d; tyg; gf;fj;jpy;
  (3) khakhdJ> L1 ,d; ,lg; gf;fj;jpy;  
 (4)  khakhdJ> L1 ,d; tyg; gf;fj;jpy; 
 (5)  Kbtpypapy; 

25. gpd;tUk; $w;Wfspy; vJ kpd; Gyf; NfhLfs; gw;wp cz;ikahdjd;W?     
 (1) kpd; Gyf; NfhLfs; vg;NghJk; cau; kpd; mOj;jj;jpypUe;J jho; kpd; mOj;jj;jpw;F cs;sd. 
 (2) kpd; Gyk; typikahf ,Uf;Fk; ,lj;jpy; kpd; Gyf; NfhLfs; xd;Wf;nfhd;W fpl;l ,Uf;Fk;. 
 (3) Xu; ,yj;jpuid xU kpd; Gyf; Nfhl;bd; jpir topNa ,aq;fr; nra;Ak;nghJ Ntiy ntspNa 

 nra;ag;gl Ntz;Lk;.

 (4) kpd; Gyf; NfhLfs; xd;iwnahd;W ftUtjw;F ehLfpd;wd.    
 (5) kpd; Gyf; NfhLfs; rktOj;j Nkw;gug;GfSf;F vg;NghJk; nrq;Fj;jhdit.

                
P

0
0

S
Q

x

xY

26. xU nfhs;sstpapd; P, Q vd;Dk; jl;Lfs; xU NeNuhl;l kpd; tY 

toq;fYld; njhLf;fg;gl;L> mtw;Wf;fpilNa jputpak; S ,dhw; 
nra;ag;gl;l xU Fw;wp GFj;jg;gl;Ls;sJ. xU fzpak; Y ,d; ngWkhdk; 
fhl;lg;gl;Ls;sthW jl;LfSf;fpilNa P ,ypUe;J msf;fg;gLk; J}uk; 

 x cld; khwf; fhzg;gLfpd;wJ. gpd;tUk; $w;Wfspy; vJ cz;ikahdJ?

 (1)   S Xu; cNyhfKk; Y kpd; Gyr; nrwpTk; MFk;. 
 (2)  S xU fhtypAk; Y kpd; Gyr; nrwpTk; MFk;.

 (3) S xU fhtypAk; Y kpd; mOj;jg; gbj;jpwDk; MFk;.

 (4)   S Xu; cNyhfKk; Y kpd; mOj;jKk; MFk;. 
 (5)  S xU fhtypAk;  Y kpd; mOj;jKk; MFk;.
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P

X

Y

l Q

                                                                                 
27. cUtpy; xU rkepiyg;gl;l mOj;jkhdpr; Rw;W fhl;lg;gl;Ls;sJ.

 gpd;tUk; $w;Wfisf; fUJf.
      
 (A) mOj;jkhdpf; fk;gp PQ ,D}lhfTk; fyk; Y ,D}lhfTk;  

 cs;s Xl;lq;fs; rkk;.

 (B) fyk; Y ,d; mfj; jilapy; Xu; mjpfupg;G Vw;gLk;NghJ 

rkepiyia Vw;gLj;Jtjw;F l ,y; mjpfupg;G Vw;gl 

Ntz;Lk;.

 (C) X  ,d; jilapy; mjpfupg;G Vw;gLk;NghJ rkepiyia 

  Vw;gLj;Jtjw;F l ,y; mjpfupg;G Vw;gl Ntz;Lk;.  
 Nkw;Fwpj;j $w;Wfspy;    
 (1) (A) khj;jpuk; cz;ikahdJ.   
 (2) (B) khj;jpuk; cz;ikahdJ.

 (3)  (C) khj;jpuk; cz;ikahdJ.   

 (4) (A), (B) Mfpad khj;jpuk; cz;ikahdit. 
 (5)  (B), (C)  Mfpad khj;jpuk; cz;ikahdit. 

28. xU Fwpj;j fjpu;j;njhopw;ghl;L khjpupapy; Neuk; t = 0 ,y; cs;s fUf;fspd; vz;zpf;if N0 
MFk;. Neuk; t cld; Nja;e;j fUf;fspd; vz;zpf;if N ,d; khwiy kpfr; rpwe;j tpjj;jpy; 
tifFwpg;gJ        

 

 

N
N0

t0
0  

0
0

N
N0

t  
0

0

N
N0

t

       (1)          (2)          (3)

 
0

0

N
N0

t  
0

0

N
N0

t

        (4)           (5) 

29. xt;nthU kpy;ypad; rpypf;fd; mZf;fspy; xU rpypf;fd; mZ Xu; Mrdpf;F mZtpdhy; 

gpujpitf;fg;gLkhW xU rpypf;fd; Jz;L Mrdpf;fpdhy; khRgLj;jg;gLfpd;wJ. Mrdpf;F 

fhuzkhf cs;s RahjPd ,yj;jpud;fspd; mlu;j;jp (mtfhjNuhtpd; vz; = 6.0 × 1023 mol-1 vdf; 

nfhs;f; Si ,d; %yu;j; jpzpT = 28.0 g mol-1 ; Si ,d; mlu;j;jp = 2.0 g cm-3)   

 (1) 1
28  × 1016 cm-3 (2) 3

28  × 1016 cm-3 (3) 1
7  × 1017 cm-3 

 (4) 2
7  × 1017 cm-3 (5) 3

7  × 1017 cm-3
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d
x cNyhfk;

30. jbg;G x I cila Xu; cNyhff; Fw;wp cUtpy; fhl;lg;gl;Ls;sthW 

xU rkhe;juj; jl;Lf; nfhs;sstpapDs;Ns nrYj;jg;gl;Ls;sJ. 

,U jl;LfSf;FkpilNa cs;s Ntwhf;fk; d MFk;. nrYj;jg;gl;l 

cNyhff; Fw;wpapd; jbg;G x cld; Nkw;Fwpj;j njhFjpapd; gypj 

(gad;gL) nfhs;sstk; C ,d; khwiy kpfr; rpwe;j tpjj;jpy; 

tifFwpg;gJ    
 
 

 

C

0
0 xd  

0
0

C

xd  
0

0

C

xd
         (1)          (2)          (3)

 
0

0

C

xd  
0

0

C

xd
          (4)           (5) 

                                

D

A
B

C
I1

I2

31. Miu r I cila xU rPuhd tl;lf; fk;gp cUtpy; fhl;lg;gl;Ls;sthW 

xU gw;wupAld; Gs;sp A ,Yk; B ,Yk; njhLf;fg;gl;Ls;sJ. ePsk; l1 I 
cila gFjp ACB ,D}lhf cs;s Xl;lk; I1 ck; ePsk; l2 I cila 

gFjp ADB ,D}lhf cs;s Xl;lk; I2 ck; MFk;. tl;lf; fk;gpapd; 

ikaj;jpy; cs;s fhe;jg; gha mlu;j;jpapd; gUkd;

 (1) G+r;rpak;   (2) 
μ0

4πr2  (I1l2- I1l1)   (3) 
μ0

4πr2  (I1l1+ I2l2) 

 (4) 
μ0

2πr2  (I1l1+ I2l2)   (5) 
μ0

2πr2  (I1l2- I2l1)

                  
FP

Q32. cUtpy; fhl;lg;gl;Ls;s jUf;fr; Rw;Wg; gw;wpa gpd;tUk; $w;Wfisf; fUJf.

 (A)  P = 1 MfTk; Q = 1 MfTk; ,Uf;Fk;NghJ gag;G F = 1 MFk;.

 (B)  P = 1 MfTk; Q = 0 MfTk; ,Uf;Fk;NghJ gag;G F = 1 MFk;.

 (C)  P = 0 MfTk; Q = 1 MfTk; ,Uf;Fk;NghJ gag;G F = 0 MFk;.

 Nkw;Fwpj;j $w;Wfspy;    
 (1) (A) khj;jpuk; cz;ikahdJ.    (2)  (B) khj;jpuk; cz;ikahdJ.  
 (3) (C) khj;jpuk; cz;ikahdJ.    (4)  (A), (B) Mfpad khj;jpuk; cz;ikahdit.   
 (5)  (B), (C) Mfpad khj;jpuk; cz;ikahdit. 
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A B
33. cUtpy; ,U ru;trk ,Uthapfspd; xOq;fikg;G 

fhl;lg;gl;Ls;sJ. xOq;fikg;Gf;F kpfg; nghUj;jkhd I - V 
rpwg;gpay;G tisapiaj; jUtJ (,q;F V MdJ A ,w;Fk; 
B ,w;FkpilNa cs;s mOj;j tpj;jpahrKk; I MdJ AB  
,D}lhf cs;s Xl;lKk; MFk;.)  

 

 

I

V
0

0

 

0
0

I

V

    

0
0

I

V

       (1)          (2)             (3)

 

0
0

I

V

 

0
0

I

V

        (4)           (5)  

                   

3 Ω

3 Ω 3 μF

3 μF

36 V

S BA
34. fhl;lg;gl;Ls;s Rw;wpy; Msp S jpwe;jpUf;Fk;NghJ A ,w;Fk; B  

,w;;FkpilNa cs;s mOj;j tpj;jpahrk; (VA - VB) ck; me;j Msp 

%lg;gl;bUf;Fk;NghJ A ,w;Fk; B ,w;FkpilNa cs;s mOj;j 

tpj;jpahrKk; KiwNa (fyj;jpd; mfj; jil Gwf;fzpf;fj;jf;fJ)  

 (1) 18 V, 9 V  (2)  9 V, 9 V (3)  18 V, 0 V

 (4)  0 V, 18 V (5)  36 V, 18 V

35. Xu; Vw;wg;gl;l Jzpf;if xU rPuhd fhe;jg; Gyj;jpw;Fr; nrq;Fj;jhfg; GFfpd;wJ. gpd;tUk; 

$w;Wfisf; fUJf.

 (A) Jzpf;ifapd; Vfgupkhz ce;jk; khWfpd;wJ.

 (B) Jzpf;ifapd; ,af;fg;ghl;Lr; rf;jp khwhky; ,Uf;fpd;wJ.

 (C) Jzpf;if kPJ fhe;jg; Gyj;jpdhy; nra;ag;gLk; Ntiy G+r;rpakhFk;.    
 Nkw;Fwpj;j $w;Wfspy;    
 (1) (B) khj;jpuk; cz;ikahdJ.   (2)  (A), (B) Mfpad khj;jpuk; cz;ikahdit.

 (3) (B), (C) Mfpad khj;jpuk; cz;ikahdit. (4) (A), (C)  Mfpad khj;jpuk; cz;ikahdit. 
 (5)   (A), (B), (C) Mfpa vy;yhk; cz;ikahdit.

                         

A
B
C

36. tupg;glj;jpw; fhl;lg;gl;Ls;sthW xU kpd; Gyf; NfhL topNa A, B, C 
Mfpa Gs;spfs; Fwpf;fg;gl;Ls;sd. ,q;F AB = BC MFk;. B ,y; cs;s 

kpd; mOj;jk; G+r;rpankdpd;> gpd;tUtdtw;wpy; vJ A ,Yk; C ,Yk; cs;s 

,ay;jF mOj;jq;fis KiwNa jUfpd;wJ?

  
 (1) -20 V ,  +20 V (2) -20 V ,  -35 V (3) -30 V ,  -70 V
 (4) +20 V ,  -20 V (5) +25 V ,  -40 V
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                 R
A B

C

v37. fhl;lg;gl;Ls;sthW jhspypUe;J ntspNa topg;gLj;jg;gl;bUf;Fk; xU 

rPuhd fhe;jg; Gyj;jpd; xU gpuNjrj;jpypUe;J xU Kf;Nfhzr; RUs; xU 

khwhf; fjp v ,y; ntspNa ,Of;fg;gLfpd;wJ. gpd;tUk; $w;Wfisf; 

fUJf. 
 (A)  RUs; ABC ,y; J}z;ba kp.,.tp. ,d; gUkd; Neuj;Jld; xU   

 rPuhd tPjj;jpy; Fiwfpd;wJ.

 (B) xU J}z;ba Xl;lk; B ,ypUe;J A ,w;Fj; jilap R ,D}lhfg;   

 gha;fpd;wJ. 
 (C) RUs; ABC ,D}lhfr; nry;Yk; fhe;jg; ghak; Neuj;Jld; xU rPuhd 

  tPjj;jpy; Fiwfpd;wJ. 
 Nkw;Fwpj;j $w;Wfspy;

 (1)  (A) khj;jpuk; cz;ikahdJ.   (2)  (B) khj;jpuk; cz;ikahdJ. 
 (3)  (C) khj;jpuk; cz;ikahdJ.   (4) (A), (B)  Mfpad khj;jpuk; cz;ikahdit. 

(5)  (A), (C)  Mfpad khj;jpuk; cz;ikahdit.

38. tupg;glj;jpy; xt;nthd;Wk; nfhs;sstk; C I cila 12 ru;trkf; nfhs;sstpfspd; Nru;khdk; 
fhl;lg;gl;Ls;sJ. Gs;sp A ,w;Fk; Gs;sp B ,w;FkpilNa cs;s rktYf; nfhs;sstk; 

                                                                          

A

B
   
 (1) 0.5 C (2) 0.75 C   (3) 1.0 C (4) 1.5 C  (5) 3.0 C
                                   

3 cm

3 cm

1 cm39. xU fhupy; nry;Yk; egu; xUtu; cUtpy; fhl;lg;gl;Ls;sthW Xu; cUis 

tbtj; NjePu;f; fpz;zj;ij epiyf;Fj;jhfg; gpbj;jpUf;fpd;whu;. fhupd; 

mjpu;itg; Gwf;fzpf;Fk;NghJ NjePu; vJTk; topahjthW fhu; nry;yj;jf;f 

cau;e;jgl;r Mu;KLfy; ahJ?       
 (1) g

3    (2)  g
2

   (3)  g
1.5

 (4) g   (5)  1.5 g

40. tspapy; Ntfk; v cld; tpOk; xU nghUs; kPJ jhf;Fk;; <Uif tpir 
1
2  daCAv2 ,dhy; jug;gLfpd;wJÉ 

,q;F da MdJ tspapd; mlu;j;jpAk; A MdJ tpOk; nghUspd; tpOe; jpirf;Fr; nrq;Fj;jhd FWf;F 

ntl;Lg; gug;gsTk; C xU khwpypAk; MFk;. Miu r I cila xU kioj; Jspapd; KbT Ntfk;  
vt Ij; jUtJ (dw = ePupd; mlu;j;jp; kioj; Jspapd; kPJ jhf;Fk; NkYijg;igg; Gwf;fzpf;f.) 

 (1) vt = [ 4
3  ( dw

da
)( rg

C )]
1
2   (2) vt = [ 1

3  (
da
dw

)( rg
C )]

1
2    (3) vt = [ 1

2  ( dw
da

)( C
rg )]

1
2  

 (4) vt = [ 8
3  ( dw

da
)( rg

C )]
1
2   (5) vt = [ 1

2  (
da
dw

)( C
rg )]

1
2

41. fz;zhbr; Rtu;fs; cs;s Xu; milj;j miwapd; fz;zhb kPJ cl;gf;fq;fspy; ePuhtp gbe;jpUf;ff; 

fhzg;gLfpd;wJ. gpd;tUk; nrad;Kiwfspy; vJ fz;zhb kPJ cs;s ePuhtpia mfw;wyhk;?      
 (1) miwapy; cs;s xU fzpdpiaj; njhopw;glhky; epw;ghl;ly;.

  (2) miwapy; nfhjpePiuf; nfhz;l xU ghj;jpuj;ij itj;jy;.

 (3) miwapy; cs;s xU tspr;rPuhf;fpiaj; njhopw;glr; nra;jy;.

 (4) miwapy; cs;s xU FspNuw;wpiaj; njhopw;glhky; epw;ghl;ly;. 

 (5) miwapy; gdpf;fl;biaf; nfhz;l xU ngupa ghj;jpuj;ij itj;jy;.
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O

2 m s-1

police

42. kPbwd; 338 Hz I cila xU iruid xypf;Fk; xU nghyP]; fhu; xypiaj; 

njwpf;fr; nra;Ak; xU epiyf;Fj;Jj; jLg;ig Nehf;fp xU rPuhd Ntfk;  
2  m  s-1 cld; ,aq;Ffpd;wJ. fhUf;Fk; jLg;Gf;FkpilNa O ,y; epw;Fk; 
xU Nehf;Feu; Nfl;Fk; mbg;G kPbwd; (tspapy; xypapd; Ntfk; = 340  m  s-1)    

 (1) 0 Hz (2)  2 Hz   (3)  4 Hz (4) 6 Hz  (5)  8 Hz

               

320 m

40 m s-1
43. xU thfdk; xU rPuhd Ntfk; 40 m s-1 cld; ,aq;Fk;NghJ 

mjd; $iuapypUe;J njhq;ftplg;gl;l Xu; vspa Crypd; 

Mtu;j;jd fhyk; T MFk;. cUtpy; fhl;lg;gl;Ls;sthW 

thfdk; Miu 320 m I cila xU tisgug;G cs;s 

xU ghyj;jpy; mNj fjpAld; gpuNtrpf;fpd;wJ. thfdk; 

ghyj;jpd; mjpAau; jhdj;ij milAk;NghJ Crypd; Gjpa 

Mtu;j;jd fhyj;ijj; jUtJ (tupg;glk; mstpilf;F 

tiuag;gltpy;iy.)    
 (1) 1

√2  T (2)    2
√ 3  T   (3) T (4)   3

√ 2  T  (5)   √3T

                                          
44. xU ePu;f; Foha;g; ghijapy; Xu; milj;j thy;Tld; mjw;Ff; fpl;lj; 

njhLf;fg;gl;l Xu; mKf;ff; fzpr;rp 3.5 × 105 N m-2 vd thrpf;fpd;wJ. thy;T 
jpwf;fg;gLk;NghJ fzpr;rpapd; thrpg;G 3.0 × 105 N m-2 ,w;Ff; Fiwfpd;wJ. 
Fohapy; ePu; ghAk; fjp (ePupd; mlu;j;jp 103 kg m-3 MFk;.&     

 (1) 1 m s-1 (2) 4 m s-1   (3) 5 m s-1 (4) 8 m s-1 (5) 10 m s-1

                    

                       
45. cs;shiu a I cila xU rptpwpapD}lhf tpOk; Miu R I cila 25 ePu;r; rpWJspfspd; 

jpzpT m vdpd;> ePupd; gug;gpOit T Ij; jUtJ     

 (1) T = 
mg

50 π R    (2)  T = 
m g

25 π R    (3) T = 
mg R

50 π a2  

 (4) T = 
mg

2 π a    (5)  T = 
m g

50 π a
            

X

Y

Z

  
46. Xu; ,yj;jpud; X - Y jsj;jpd; kPJ ,aq;Ffpd;wJ. mjd; ghij tl;lkhdjhf 

mikahj tise;j ghijahf ,Uf;ff; fhzg;gLfpd;wJ. ,yj;jpud; kpd; 

mj;Jld;$my;yJ fhe;j tpirfis mDgtpj;jhy;> (EX, EY > EZ ck;  BX, BY 
> BZ  ck; KiwNa kpd; Gyr; nrwptpdJk; fhe;jg; gha mlu;j;jpapdJk; 
X, Y, Z $WfshFk;& EX, EY, EZ ,w;Fk; BX, BY, BZ ,w;Fk; ,Uf;fj;jf;f 

mDkjpf;fj;jf;f epiyik (GtpaPu;g;gpd; tpisitg; Gwf;fzpf;f.)     

 (1)   EX = EY = EZ = 0, BX = BY = BZ = 0     (2)  EX ≠ 0, EY ≠ 0, Ez = 0, BX ≠ 0, BY ≠ 0, BZ ≠ 0 

 (3) EX = 0, EY = 0, EZ = 0,  BX = BY = 0, BZ ≠ 0  (4) EX ≠ 0, EY ≠ 0, EZ ≠ 0, BX = BY= BZ = 0 

 (5)  EX ≠ 0, EY ≠ 0, EZ = 0, BX = BY = 0, BZ ≠ 0 

47. jpzpT m I cila xU nra;kjp jpzpT M IAk; Miu R IAk; cila Gtpiar; Rw;wpr; nry;fpd;wJ. 

Gtpapd; Nkw;gug;gpypUe;J nra;kjpapd; J}uk; R
2  MFk;. Gtpapd; Nkw;gug;gpypUe;J nra;kjpapd;  

J}uj;ij R
2   ,ypUe;J  R ,w;F mjpfupf;fr; nra;tjw;Fj; Njitg;gLk; Nkyjpfr; rf;jpiaj; jUtJ    

 (1) GMm
12 R  (2)  GMm

6 R    (3)  GMm
4 R  

 (4)   GMm
2 R  (5)  GMm

R
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T

48. tspapy; xypapd; fjpiaf; fhz;gjw;Fg; gad;gLj;jj;jf;f xU 

gupNrhjidKiw xOq;fikg;G cUtpy; fhl;lg;gl;Ls;sJ. ePu; Xu; 

xLf;fkhd Foha; T ,D}lhff; FWf;Fntl;Lg; gug;gsT 2.0 × 10-3 m2 
I cila Xu; caukhd epiyf;Fj;Jf; Fohapy; epug;gg;gLfpd;wJ. 

Fohapy; xU jho;e;j ePu; kl;lk; ,Uf;f ePu; kl;lj;jpw;F NkNy cs;s 

tsp epuy; kPbwd; 180 Hz I cila Xu; ,irf; fitapdhy; mjpur; 

nra;ag;gLk;NghJ gupT Nfl;fg;gLfpd;wJ. FohapDs;Ns 2.0 × 10-3 m3 
vd;Dk; xU Nkyjpf ePupd; msT T ,Ds; mDg;gg;gLk;NghJ mLj;j 

gupT Nfl;fg;gLfpd;wJ. mJNt xOq;fikg;gpypUe;J Nfl;fg;glj;jf;f 

,Wjpg; gupthFk;. mjpUk; tsp epuypd; miyePsKk; tspapy; xypapd; 

fjpAk; KiwNa         
 (1) 2.0 m, 360 m s-1     (2) 1.0 m, 360 m s-1   (3) 0.5 m, 360 m s-1 
 (4) 1.0 m, 180 m s-1     (5) 0.5 m, 180 m s-1

                        

TC
TB

TA

C

A

B

49. ru;trkf; FWf;Fntl;Lg; gug;gsit cila> xNu jputpaj;jpdhyhd 

%d;W Nfhy;fs; cUtpy; fhl;lg;gl;Ls;sthW Xu; ,Urkgf;f 

Kf;Nfhzp ABC ,d; gf;fq;fis mikf;fpd;wd. Nfhy;fs; A, B Mfpa 

%iyfspy; jtpu Kw;whf ,Ofplg;gl;Ls;sd. cWjp epiyapy;  

A, B, C Mfpa Gs;spfspy; ntg;gepiyfs; KiwNa TA, TB > TC MFk;. 
TB > TC > TA vdpd;> 

    

 (1) TC = 
TB + √2TA

√2    + 1
   (2) TC = 

TB + TA

√2 + 1
   (3) TC = 

TB + TA

2
 

 (4) TC = 
√2(TB + TA)

√2 + 1
   (5) TC = 

√2TB + TA

√2 + 1
                             

MA
B

X

Y

2a
M

50. jpzpT M I cila A, B vd;Dk; ,U rk jpzpTfs; cUtpy; 

fhl;lg;gl;Ls;sthW X - mr;R kPJ itf;fg;gl;Ls;sd. A ,d; 
Miu R MFk;. B xU Gs;spj; jpzpthFk;. X ,d; Neu;j; jpir 
topNa x(x ≥ R) cld; ,U jpzpTfs; fhuzkhfTk; Mf;fg;gLk; 

GtpaPu;g;Gg; Gyr; nrwpT (g) ,d; khwiy kpfr; rpwe;j tpjj;jpy; 
tifFwpg;gJ      

 

 

g

R xa 2a0 0

-GM
  R2

  GM
  R2

 

g

R xa 2a0 0
-GM
  R2

  GM
  R2

    

g

R xa 2a0 0
-GM
  R2

  GM
  R2

 

  (1)  (2)  (3)                    

 

g

R xa 2a0 0

-GM
  R2

  GM
  R2

          

g

R xa 2a0 0

-GM
  R2

  GM
  R2

      

   (4)  (5)
   

*  *  *
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(01) ngsjpftpay;
tpdhj;jhs; II

  *  gFjp A ,y; vy;yh tpdhf;fSf;Fk; tpil vOJf.

*  gFjp B ,y; ehd;F tpdhf;fSf;F khj;jpuk; tpil vOJf.

gFjp A - mikg;Gf; fl;Liu

(g = 10 N kg-1)

1.  xU Kf;Nfhy; juhrpd; gUk;gbg; glk; gpd;tUk; cUtpy; fhl;lg;gl;Ls;sJ. mstPLfis vLg;gjw;Fj; 
juhR jahuhf ,Uf;Fk;NghJ Nfhy;fspd; kPJ cs;s MP , MQ > MR Mfpa jpzpTfs; ,lf;if 
me;jj;jpy; ^ZZ1 ,y;& cs;sd. njhFjp rkepiyapy; ,Uf;Fk;NghJ O ,D}lhff; Nfhy;fSf;Fr; 
nrq;Fj;jhf cs;s fpil mr;irg; gw;wpj; jl;bdJk; mjd; ,izg;GfspdJk; epiwapd; jpUg;gk; 
MP , MQ > MR Mfpa jpzpTfspd; epiwfspd; jpUg;gq;fspdJk; %d;W Nfhy;fspdJk; epiwfspd; 
jpUg;gq;fspdJk; $l;Lj;njhiff;Fr; rkkhFk; (jl;by; xU jpUfhzpapd; epiw W ck; mlq;Fk;).

  

O

a b

c
W

MR

MQ

Z

Y

Z'

X

MP

 (a) cUtpy; fhl;lg;gl;Ls;s cUg;ngUj;j msf;Fk; mstpiliag; gad;gLj;jpj; juhrpd; 
,opntz;zpf;ifiaf; fhz;f.

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

 (b) jl;L kPJ jpzpT itf;fg;glhjNghJk; MP, MQ > MR Mfpa jpzpTfs; ,lf;if me;jj;jpYk;  

^ZZ1 ,y;& ,Uf;Fk;NghJk; njhFjp rkepiyg;gl Ntz;Lk;. mt;thW ,y;yhtpl;lhy;> ePu; 

Njitahd rkepiyia vq;qdk; ngWtPu;? 

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

 (c) jl;L kPJ itf;fg;gl;Ls;s xU jpzptpd; Xu; mstPl;ilg; ngWtjw;F MP, MQ > MR Mfpa 

jpzpTfs; rupahfj; jhdg;gLj;jg;gl Ntz;Lk;. ve;jj; jpzpT / jpzpTfs; gpd;tUkhW nrg;gQ; 
nra;ag;gLfpd;wJ / nrg;gQ;nra;ag;gLfpd;wd? 

  (i) njhlu;r;rpahf      ...........................................................................................
  (ii) jdpj;jdpahf (gbKiwfspy;)   ...........................................................................................

 (d) jl;L kPJ xU jpzpT m itf;fg;gl;bUf;Fk;NghJ rkepiyiag; ngWtjw;F cupa Nfhy;fs; 
topNa MP, MQ > MR Mfpa jpzpTfs; ZZ' ,ypUe;J ,lk;ngau;f;fg;gl;l msTfs; KiwNa 
d1, d2 > d3 MFk;. m, MP, MQ > MR , d1, d2 " d3 > a Mfpatw;iwj; njhlu;GgLj;Jk; xU rkd;ghl;il 

vOJf.  
  .........................................................................................................................................................

 (e) Nfhy;fspd; tyf; if me;jj;jpy; X mj;Jld; / my;yJ Y ,y; Nkyjpfj; jpzpT vJTk; 
njhq;ftplg;glhjNghJ ,j;juhirg; gad;gLj;jp msf;fj;jf;f cau;e;jgl;rj; jpzpT ahJ? 

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

f.ngh.j. (c.ju)g; guPl;ir - 2019 ,Yk; mjd; gpd;dUk; eilngWk; guPl;irfSf;fhd tpdhj;jhs; fl;likg;Gk; khjpup tpdhf;fSk; - ngsjpftpay;



-22-
f.ngh.j. (c.ju)g; guPl;ir - 2019 ,Yk; mjd; gpd;dUk; eilngWk; guPl;irfSf;fhd tpdhj;jhs; fl;likg;Gk; khjpup tpdhf;fSk; - ngsjpftpay;

- 22 -

 (f) ePu; NkNy (e) ,y; tpilahff; fhl;ba jpzptpYk; ghu;f;fg; ngupa jpzpTfis msf;f 
Ntz;bapUe;jhy;> 500 g, 1000 g vdf; Fwpf;fg;gl;Ls;s Nkyjpfkhf toq;fg;gLk; jpzpTfspy; 
xd;iw my;yJ ,uz;ilAk; X ,y; mj;Jld; /my;yJ Y ,y; njhq;ftpLtjd; %yk; mjidr; 
nra;ayhk;.   

   (i) 500 g  vdf; Fwpf;fg;gl;Ls;s jpzpT khj;jpuk; Y ,y; njhq;ftplg;gl;bUf;Fk;NghJ  
msf;fj;jf;f Fiwe;jgl;rj; jpzpTk; cau;e;jgl;rj; jpzpTk; ahit?

   Fiwe;jgl;rj; jpzpT ........................................................................................................
   cau;e;jgl;rj; jpzpT ........................................................................................................

   (ii) Nkw;Fwpj;j re;ju;g;gj;ijf; fUJtjd; %yk; 500 g vdf; Fwpf;fg;gl;Ls;s jpzptpd; 
cz;ikg; ngWkhdj;ijf; fzpf;f (cUtpy; cs;s a, b, c Mfpatw;Wf;F a = 6 cm,  
b = 3 cm, c = 18 cm Mfpa ngWkhdq;fs; ,Uf;fpd;wd vdf; fUJf).

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

 (g) nrk;ikahd mstPLfisg; ngWtjw;Fj; jl;L kPJ xU jpzpit/jpzpTfis itf;Fk;NghJ 
gpd;gw;w Ntz;ba xU Kf;fpakhd gbKiwiaf; Fwpg;gpLf.

  .........................................................................................................................................................
  (h) jl;L kPJ xU jpzpit itj;Jr; rkepiyiag; ngWk;NghJ O ,D}lhf cs;s mr;irg; 

gw;wpa miyit ,optsthf;Ftjw;Fj; juhrpy; gad;gLj;jg;gLk; njhopDl;g cj;jp ahJ? 
  ..........................................................................................................................................................

                    
230 V nrUfp

ntg;gkhdpfyf;fp

mkpo;g;G
ntg;gkhf;fp
ePu; gy;ijuPd;

nfhs;fyk;

ntg;gf; 
fhtypl;l
jputpak;

2.   xU tPl;L mkpo;g;G ntg;gkhf;fpapd; 
(Immersion heater) thw;wsT (P) Ij; 
Jzptjw;F tbtikf;fg;gl;l xU 
gupNrhjidKiw xOq;fikg;G cUtpy; 
fhl;lg;gl;Ls;sJ. xU epr;rakhd ePu;j; 
jpzpT cwpQ;rk; ntg;gj;jpd; msitf; 

fhzy; ,q;F vjpu;ghu;f;fg;gLfpd;wJ.

  (a) cUtpy; fhl;lg;gl;Ls;s cUg;gbfSf;F 
Nkyjpfkhfg; gupNrhjidf;fhf ckf;Fj; 
Njitg;gLk; Vida cUg;gbfisf; 
Fwpg;gpLf.

   (i) ............................................  
(ii)  ............................................

  (b) ntg;gkhf;fpiaj; njhopw;gLj;Jtjw;F Kd;du; ePu; ngwNtz;ba mstPLfs; ahit?

   (i) .....................................................................................................................  (x1 vdf; nfhs;Nthk;)

   (ii) .....................................................................................................................  (x2 vdf; nfhs;Nthk;)

   (iii) .....................................................................................................................  (x3 vdf; nfhs;Nthk;)

 (c)  ntg;gkhf;fpia Neuk; t ,w;Fj; njhopw;gLj;jpa gpd;du; ngwNtz;ba mstPL x4 vdpd;> me;Neuk; t 
,d;NghJ ePu; cwpQ;rpa ntg;gk; (Q) ,w;Fupa xU Nfhitia x1, x2, x3, x4> Cw  (ePupd; jd;ntg;gf; 

nfhs;ssT) Mfpatw;wpd; rhu;gpy; vOJf. Mtpahfypd; %yk; mfw;wg;gLk; ePupd; jpzpitg; 

Gwf;fzpf;f.

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

 (d) ,jpypUe;J> ntg;gkhf;fpapd; thw;wsT (P) ,w;fhd xU Nfhitiag; ngWf. 
  ...............................................................................................................................................................
  ...............................................................................................................................................................
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 (e) ,g;gupNrhjidapy; ePu; Nkw;nfhz;l ,U vLNfhs;fisf; Fwpg;gpLf.

  (i) .......................................................................................................................................................

  (ii) .......................................................................................................................................................

 (f) ,q;F ePiu 100 °C ,w;F ntg;gkhf;Fk;NghJ mJ Jzpag;gl;l P ,d; ngWkhdj;ij vq;qdk; 

ghjpf;Fk;?

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

 (g) gy;ijuPd; fpz;zj;jpw;Fg; gjpyhf Xu; cNyhff; nfhs;fyj;ijg; gad;gLj;jpdhy;> P Ij; Jzptjw;Fj; 

Njitahd Nkyjpf juTfs; ahit?

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

 (h) Nkw;Fwpj;j ntg;gkhf;fpiag; gad;gLj;jp ePupd; Mtpahf;fypd; jd;kiw ntg;gk; (L) If; fhz;gjw;F 

ePu; nfhjpepiyf;F ntg;gkhf;fg;gl;Lf; nfhjpf;fr; nra;ag;gLfpd;wJ. 
 (i) nfhjpf;fj; njhlq;fp Neuk; t0 ,y; Mtpahf;fypd; %yk; mfw;wg;gLk; ePupd; jpzpT m0 If; 

fhz;gjw;F ePu; ngwNtz;ba mstPL ahJ? 

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

 (ii) t0= 100 s, m0 = 40.0 g > P = 1000 W vdpd;> L ,w;fhd xU ngWkhdj;ijg; ngWf.
   .......................................................................................................................................................
   .......................................................................................................................................................
                 

            

E D
B

A

90°

42°

O

T

3.  xU fpilg; gyifapy; nghUj;jg;gl;Ls;s xU 

nts;isf; fljhrp kPJ Xu; miutl;lf; fz;zhbf; 

Fw;wp itf;fg;gl;Ls;sJ. fljhrp kPJ fz;zhbf; 

Fw;wpapd; miutl;l tbtj;ijg; gpujpnra;J mjpy; 

miuthrp ,ontz;zpf;if 1 ghifahf ,Uf;FkhW 
ghiffspy; msTNfhblg;gl;Ls;sJ. xU rpwpa Nyru; 

kpd; #s; T xU kuf; fPw;Wld; nghUj;jg;gl;bUf;Fk; 
mNj Ntis mJ O I ikakhff; nfhz;l xU tl;lg; 

ghijapy; Royj;jf;fjhFk;. Nyru;f; fw;iw fljhrp 

Nkw;gug;G topNa fz;zhbf; Fw;wpf;Fs;Ns Gfyhk;. 

NkNyapUe;J ghu;f;Fk;NghJ xOq;fikg;G Njhw;Wk; 

tpjk; cUtpy; fhl;lg;gl;Ls;sJ. fz;zhbapd; 

KwpTr; Rl;biaf; fhz;gjw;F ,t;nthOq;fikg;igg; 

gad;gLj;jyhk;.
     
  (a) Nyru; kpd; #s; jhdk; A ,y; ,Uf;Fk;NghJ Nyru;f; fw;iwapd; ghij ahJ? 
   ..............................................................................................................................................................
 
  (b) Nyru; kpd; #s; jhdk; B ,w;Fr; Row;wg;gLk;NghJ ePu; mtjhdpf;fj;jf;f Nyru;f; fw;iwapd; ghijia 

cU (1) ,y; tiuf.     

  

B

O

cU (1)               

D

O

cU (2)               

E

O

cU (3)
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  (c) Nyru; kpd; #isj; jhdk; D ̂ 42°& ,w;Fr; Row;Wk;NghJ KwpTw;w Nyru;f; fw;iw fz;zhbf; Fw;wpapd; 

js Nkw;gug;G topNa nry;fpd;wnjd mtjhdpf;fg;gl;lJ. ,e;epiyikapy; gLiff; Nfhzj;jpw;F 

toq;Fk; tpNrl ngaiu vLj;Jiuf;f. Nyru;f; fw;iwapd; ghijia cU (2) ,y; tiuf.  
   ...............................................................................................................................................................  
 
  (d) fz;zhbapd; KwpTr; Rl;b n vdpd;> jhdk; D I xj;j Nfhzj;ijg; gad;gLj;jp n ,w;F xU 

Nfhitia vOJf.  
  ............................................................................................................................................................... 
 
  (e) Nyru; kpd; #s; jhdk; E ,w;Fr; Row;wg;gLk;NghJ Nyru;f; fw;iwapd; Gjpa ghijia cU (3) ,y; 

tiuf.

    (f) NkNy (e) ,y; Fwpg;gpl;l mtjhdpg;Gld; njhlu;Ggl;l Njhw;wg;ghl;ilf; Fwpg;gpl;L> mj;jifa xU 

epfo;r;rp Vw;gLtjw;fhd epiyikfis vLj;Jiuf;f.        
  ...............................................................................................................................................................        
  ............................................................................................................................................................... 
         ............................................................................................................................................................... 

  (g) fz;zhbf; Fw;wpapd; js Nkw;gug;Gld; njhLifapy; ,Uf;FkhW ePupdhy; <ukhf;fg;gl;l xU 

EZf;Ff;fhl;b tOf;fp itf;fg;gLfpd;wJ. NkNy  (e ) ,y; Nghd;W Nyru; kpd; #is itf;Fk;NghJ 

ePu; Nkw;Fwpj;j mNj mtjhdpg;igg; ngWtPuh? ckJ mtjhdpg;Gj; njhlu;ghf tpku;rpf;f.         
  ...............................................................................................................................................................        
  ............................................................................................................................................................... 
         ............................................................................................................................................................... 

                   
(   )A

G
B

P

X

E

E0

K1

r

r0

Q

Y

4.  A, B vd;Dk; ,U fyq;fspd; kp.,.tp. fis xg;gpLtjw;Fg; 

gad;gLj;jj;jf;f xU Rw;W cUtpy; fhl;lg;gl;Ls;sJ. 
A, B Mfpa ,U fyq;fspdJk; kp.,.tp. fSk; mfj; 

jilfSk; KiwNa E,  E0 ck; r , r0  ck; MFk;. 

G MdJ ikag; G+r;rpaf; fy;tNdhkhdpAk; P, Q 
Mfpad ,U jilg; ngl;bfSk; MFk;. P, Q Mfpa 

,uz;bypUe;J ngwj;jf;f Fiwe;jgl;rg; ngWkhdk; 1 
Ω tPjk; MFk;.   

 (a) Xu; cfe;j jilap R0 ck; xU rhtp K2 ck; toq;fg;gl;bUg;gpd;> cau; kpd;Ndhl;lk; gha;fpd;wikahy; 

fy;tNdhkhdpf;F Vw;gLk; Nrjj;ijj; jtpu;g;gjw;F R0 > K2 Mfpatw;iw Nkw;Fwpj;j cUtpy; X 
,w;Fk; Y ,w;FkpilNa rupahfj; njhLj;Jr; Rw;iwg; G+uzg;gLj;Jf.

 
 (b)  khztd; xUtd; P ,d; jilg; ngWkhdj;ij R1 vd itj;J G ,y; thrpg;G G+r;rpakhf ,Uf;Fk; 

tiuf;Fk; Q ,d; jilg; ngWkhdj;ij R2 Mf khw;Wfpd;whd;.

  (i) ,r;re;ju;g;gj;jpy; Rw;wpy; cs;s Xl;lk; i ,w;fhd NtnwhU Nfhitia E, R1, R2 > r Mfpatw;wpd; 

rhu;gpy; vOJf.       
    .....................................................................................................................................................      
    .....................................................................................................................................................

   (ii) Xl;lk; i ,w;fhd NtnwhU Nfhitia E0 > R1 Mfpatw;wpd; rhu;gpy; vOJf.       
    .....................................................................................................................................................

  (iii) Nkw;Fwpj;j ,U NfhitfisAk; gad;gLj;jp R1 ,w;F vjpNu (R1 +  R2) ,d; tiuig tiutjw;F 
cfe;j xU Nfhitiag; ngWf.        

    .....................................................................................................................................................       
    .....................................................................................................................................................       
    .....................................................................................................................................................
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   (c)  khztd; ,g;gupNrhjidiar; nra;tjd; %yk; ngw;w juTfs; gpd;tUk; ml;ltizapy; 

fhl;lg;gl;Ls;sd.

  

  

R1/Ω R2/Ω R1+R2 / Ω

30 27
40 35
50 42
60 54
70 66
80 72

 fPNo fhl;lg;gl;Ls;s Ms;$w;W nea;aupapy; R1 ,w;F vjpNu (R1 +  R2) I tiuGg;gLj;Jf.

 00 3010 20 40 50 60 70 80 90

60

50

100

110

120

130

140

150

160

80

70

90

R1/Ω

R1+R2/Ω

100

 (d) tiugpypUe;J tpfpjk; E/E0
  Ig; ngWf.        

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

 (e) G ,y; Xl;lk; G+r;rpakhf ,Uf;Fk; re;ju;g;gj;ijg; ngw vj;jdpf;Fk;NghJ Vw;gLk; nra;Kiw 

,lu;g;ghl;ilr; RUf;fkhff; Fwpg;gpLf.

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

* *
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fhuzkhFk;. trjpf;fhf epy> ,il> cau; rf;jp kl;lq;fs; KiwNa E1, E2 > E3 MfTs;s %d;W 

rf;jp kl;lq;fs; ,Uf;Fk; xU Nyru; Clfj;ijf; fUJNthk; ^cU 1&' E1 kl;lj;jpypUe;J E3 
kl;lj;jpw;F mZf;fis mUl;ly; xU gk;gpf;Fk; rhjdj;jpd; %yk; (c-k; : gspr;rPl;L tpsf;F) 

epiwNtw;wg;gLk; mNj Ntis mJTk; Nyru; xsp cw;gj;jpf;F mj;jpahtrpakhd Xu; mk;rkhFk;. 
E3 rf;jp kl;lj;jpy; cs;s rpy mUl;ba mZf;fs; Kjypy; ,ilr; rf;jp kl;lk; (E2) tiuf;Fk; 
tpiuthfj; Nja;e;J> mt;tZf;fs; fzprkhd msT ePz;l fhyj;jpw;F (MAl;fhyk; Vwj;jho 
1 m s) E2 kl;lj;jpy; ,Ue;J gpd;du; E1 jho; kl;lj;jpw;Fj;  NjAk;. mj;jifa ePz;l MAl;fhyk; 

cs;s ,il kl;lk; kPAWjp kl;lk; vdg;gLk;. kPAWjp kl;lj;jpy; Xu; mZ ,Uf;Fk;NghJ 

Nyru; Clfj;jpy; ,Uf;Fk; rf;jp (E2 - E1) I cila xU Nghl;ld; mt;tZ E2 kl;lj;jpypUe;J  
E1 kl;lj;jpw;F tpOjiy Cf;Ftpf;fyhk;. ,r;nrad;Kiwapy; rf;jp (E2-E1) I cila xU Nghl;ld; 

fhyg;gLk;. ,r;nrad;Kiw Cf;fpa fhyy; vdg;gLk;. ,J Nyru; epiykhwyhFk;. ,e;epiykhwypy; 

cs;s kpfTk; Kf;fpa mk;rk; jho; rf;jp kl;lj;jpw;F tpOtij Cf;Ftpg;gjw;Fg; gad;gLj;jg;gLk; 

Nghl;lDk; E2 kl;lj;jpypUe;J E1 kl;lj;jpw;F tpOfpd;wikahy; cz;lhFk; Nghl;lDk; xNu 

mtj;ijapy; ,Ug;gjhFk;. ,t;tpay;ghdJ xUq;fpizT vdg;gLk;.

 

gk;gpj;jy;

E1

E2

tpiuthd Nja;T

Nyru; epiykhwy;

kPAWjp epiy

E3

                                                         
E1

E2

tpiuthd Nja;T

tpiuthd Nja;T

Nyru; epiykhwy;

kPAWjp epiy

E4

E3

gk;gpj;jy;

   cU (1) 3 - kl;lj; njhFjp    cU (2) 4 - kl;lj; njhFjp

 Cf;fpa fhyy; jpwDs;sjhf ,Ug;gjw;F kPAWjpr; rf;jp kl;lk; (E2) ,y; ,Uf;Fk; mZf;fspd; 

Fbj;njhif jho; kl;lk; (E1) ,y; ,Uf;Fk; mZf;fspd; Fbj;njhifapYk; $Ljyhf ,Uf;f Ntz;Lk;. 

,e;epiyik Fbj;njhif Neu;khw;wy; vdg;gLk;. xU jug;gl;l Clfj;jpypUe;J Nyru;g; Nghl;ld;fis 

cw;gj;jpnra;tjw;F ,J mj;jpahtrpa epiyikahFk;. Fbj;njhif Neu;khw;wiy ehd;F kl;lq;fs; 

cs;s xU Nyru; Clfj;jpypUe;Jk; ngwyhk; (cU 2). ,q;F E3 MdJ kPAWjp kl;lkhf ,Uf;Fk; 

mNj Ntis Nyru; epiykhwy; E3 kl;lj;jpypUe;J E2 kl;lj;jpw;F eilngWfpd;wJ. ,r;re;ju;g;gj;jpy; 
E2 kl;lj;jpypUe;J E1 kl;lj;jpw;F eilngWk; tpiuthd Nja;T fhuzkhf E2 kl;lj;jpy; Fbj;njhif 
Fiwfpd;wikahy; E3 kl;lj;jpw;Fk; E2 kl;lj;jpw;FkpilNa ,Uf;Fk; Fbj;njhif Neu;khw;wy; 

jpwd;kpf;fjhFk;. 
 
 Nyru;g; nghwpapypUe;J gad;juj;jf;f Nyru;f; fw;iwiag; ngWtjw;F Nyru; Clfj;jpy; Mf;fg;gLk; 

Nyru;g; Nghl;ld;fspd; vz;zpf;if tpiuthf mjpfupf;f Ntz;Lk;. ,J xU gupapiag; gad;gLj;jpr; 

nra;ag;gLfpd;wJ. ,q;F cw;gj;jp nra;ag;gLk; Nyru;g; Nghl;ld;fspd; ,af;fk; Nyru; Clfj;jpw;F 

kl;Lg;gLj;jg;gLtjd; %yk; Cf;fpa fhyy; tpUj;jp nra;ag;gLk;. ,r;nrad;Kiwf;fhf Nyru; 

Clfj;jpd; ,U me;jq;fspYk; nghUj;jg;gl;l jpwd;kpf;f njwpg;G Mbfspd; %yk; eilngWk; 

Nyru; miyfspd; njwpg;G gad;gLj;jg;gLk;. gupapapy; Nyru; xspapd; %yk; epd;w miyfs; 

cw;gj;jpnra;ag;gLk; mNj Ntis gupapapd; ,U me;jq;fspYk; fZf;fs; cz;lhFkhW epd;w 

miyfspd; NtW tiffs; (,iraq;fs;) cz;lhfpd;wd. MfNt gupapAk; Nyru;g; nghwpapd; Xu; 

mj;jpahtrpag; gFjp vd;gJ njspthFk;. Jbg;Gw;w Nyru;> njhlu;r;rpahd Nyru; vd;gd ,U tif 

Nyru;fshFk;. Fiwe;j Jbg;G Neuk; cs;s Nyru;j; Jbg;Gfisg; gad;gLj;jp cau; tYitg; 

ngwyhk;.  
 (a) Nyru; xsp cw;gj;jpf;Ff; fhuzkhd fhyw; nrad;Kiw ahJ?

 (b) xU Nyru; Clfj;jpy; kPAWjpr; rf;jp kl;lk; ,Uj;jy; Nyru; epiykhwYf;F vq;qdk; 

gq;fspg;Gr; nra;fpd;wnjd tpsf;Ff.

 (c) Nyru;r; nraw;ghl;bw;F %d;W rf;jp kl;lq;fs; cs;s xU njhFjp njhlu;ghf ehd;F rf;jp 

kl;lq;fs; cs;s xU njhFjp Vd; jpwd;kpf;fnjd tpsf;Ff. 
 (d) Nyru;g; nghwpia cw;gj;jpnra;tjw;F %d;W mj;jpahtrpakhd mk;rq;fs; ahit?

 (e) rhjhuz xspf; fw;iwAld; xg;gpLk;NghJ Nyru;f; fw;iwapd; %d;W xUjdpahd ,ay;Gfisf; 

Fwpg;gpLf.

 (f) Nyru;g; nghwpapd; ve;jg; gFjpapd; %yk; Nyru; xspapd; epwk; Jzpag;gLk;?
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 (g) xU %d;W kl;lj; njhFjpapy; E2 – E1 = 2.20 eV. cz;lhf;fg;gLk; Nyru; xspapd; miyePsj;ijf; 

(λ) fzpf;f. (ntw;wplj;jpy; xspapd; fjp 3.0 × 108 m s-1 ,  gpshq;fpd; khwpyp h = 6.6 × 10-34 J s,  
1 eV = 1.6 × 10-19 J) 

 (h) xU Nyru;j; Jbg;G 1.5 × 10-5 m MiuAs;s xU rpwpa tl;l ,yf;fpd; kPJ mt;tpyf;F 

KOtJk; Nyru; xspapdhy; xspu;j;jg;gLkhW Ftpag;gLj;jg;gLfpd;wJ. ,yf;F kPJ 

toq;fg;gLk; rf;jp 4.0 × 10-3 J ck; Nyru;j; Jbg;gpd; fhyePl;rp 1.0 × 10-9 s ck; MFk;. ,yf;F 

kPJ XuyFg; gug;gstpw;Ff; fpilf;Fk; tYitf; (nrwpT) fzpf;f. 

 (i) xU Nyru;g; nghwpapy; cs;s gupapapd; ePsk; (L) MdJ 30.0 cm ck; gupap Clfj;jpd; KwpTr; 

Rl;b (n) MdJ 1.8 ck; MFk;. ,g;gupapapypUe;J miyePsk; (λ) 600 nm I cila Nyru; xsp 

ntsptUfpd;wJ. gupapapy; m Mk; ,irak; cs;s xU epd;w miy cz;lhf;fg;gLfpd;wJ. m Ij; 
Jzpf.

7. cU (1) ,w; fhl;lg;gl;Ls;sthW 5 cm MiuAk; 10 cm ePsKk; cs;s xU nghs; cUisapd; mr;R 

topNa 3 cm MiuAs;s xU jpz;k cUisf; Nfhy; mDg;gg;gl;Ls;sJ. nghs; cUisapd; ,U 

jl;ilg; gf;fq;fspD}lhfTk; Nfhy;> mjidr; Rw;wpr; nry;Yk; ,U cuha;tpd;wpa vz;nza; 

milg;Gfisg; (oil seals) gad;gLj;Jtjd; %yk;> mDg;gg;gl;Ls;sJ. cuha;tpd;wpa vz;nza; 

milg;GfspD}lhfg; gha;kk; nghrptjpy;iynadf; nfhs;f. cU (2) ,w; fhl;lg;gl;Ls;sthW xU 
Fspu;r;rpahFk; tprpwp (F) MdJ nghs; cUisapd; xU jl;ilg; gf;fj;Jld; ,izf;fg;gl;Ls;sJ. 

nghs; cUisf;Fk; NfhYf;FkpilNa ntWk; ntsp xU gpRf;Fg; gha;kj;jpdhy; epug;gg;gl;Ls;sJ. 

gpRf;Fg; gha;kk; ,y;yhky; Nfhy; mjd; mr;irr; Rw;wpr; RoYk;NghJ nghs; cUis Royhky; 

Nfhy; vz;nza; milg;Gfspd; kPJ tOf;Ffpd;wJ (fzpg;GfSf;F π = 3 vd vLf;f).
   

       

vz;nza; milg;G
gpRf;Fg; gha;kk;

epug;gg;gl;l nghs;

cUis 

cUisf; Nfhy;

3 cm

10 cm

cU (1)

5 cm

   

10 cm

cU (2)

F

  
    
 (a)  (i) Nfhy; 6000 Rw;wy;fs; / epkplk; vd;Dk; tPjj;jpy; RoYk;NghJ Nfhypd; tisgug;igj; 

njhLk; gha;kg; gilapd; njhlyp Ntfj;ijf; fhz;f.

  (ii) ,r;re;ju;g;gj;jpy; tprpwp 3000 Rw;wy;fs; / epkplk; vd;Dk; tPjj;jpy; Roy;fpd;wJ. cUis 

NfhypYk; ghu;f;f Vd; nkJthfr; Roy;fpd;wnjd tpsf;Ff. xU gha;kg; gilf;F 

,Uf;fj;jf;f Fiwe;jgl;rj; njhlyp Ntfj;ijf; fhz;f. 

  (iii) gha;kj;jpdhy; nghs; cUis kPJ cQw;wg;gLk; gpRf;F tpiriaj; Jzpf. gha;kj;jpd; 

gpRf;Fikf; Fzfk; 2 N s m−2 vdf; nfhs;f.

 (b)  gha;kj;jpd; gpRf;Fikf; Fzfk; 1 N s m−2 Mff; FiwAk;NghJ gad;gLj;jpa gha;kj;ij mfw;wp 

xU Gjpa gha;kj;ij kPz;Lk; epug;g Ntz;Lk;. ,jw;Ff; fhuzk; ahJ?  

 (c)  nghs; cUisapy; cs;s gha;kj;jpd; fdtsitj; Jzpf. 

 (d)  gad;gLj;jpa gha;kj;ij mfw;Wtjw;fhf cUisapd; Nkw;gug;gpy; cs;s xU JisapD}lhf 

1 mm MiuAk; 10 cm ePsKk; cs;s xU Foha; topNa gk;gg;gLfpd;wJ. 2 epkplj;jpy; gha;kj;jpd; 
nkhj;jf; fdtsit mfw;Wtjw;Ff; Fohapd; ,U KidfSf;Fk; FWf;Nf gpuNahfpf;f 

Ntz;ba mKf;f tpj;jpahrj;ijj; Jzpf.
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8. xU Fwpj;j gpuNjrj;jpy; cs;s Ez;zq;fpfisAk; Neha;tpistpfisAk; mg;gpuNjrj;jpypUe;J 

mfw;wy; fpUkpaopj;jy; vdg;gLk;. rj;jpurpfpr;ir eilngWk; ,lq;fisf; fpUkpaopg;gjw;Fg; 

gad;gLj;jg;gLk; etPd Kiwfspy; xd;W ,e;j ,lj;jpd; kPJ vjpu;g; gf;fq;fspy; cs;s Rtu;fspd; 

kPJ nghUj;jg;gl;l ,U flj;Jk; jfLfSf;fpilNa Nghjpa msT ngupa kpd; Gyj;ijg; 

gpuNahfpg;gjhFk;.  

 ,U flj;Jk; jfLfSf;FkpilNa 3 mm ,ilj;J}uj;jpy; ,Uf;Fk; ,U ru;trk Ez;zq;fpfisf; 

fUJf. xt;nthU Ez;zq;fpapdJk; Vw;wkhdJ Xu; ,yj;jpudpd; Vw;wj;jpd; (e = -1.6 × 10-19 C) 10 000 
klq;nfdf; nfhs;f. ckJ vy;yhf; fzpg;GfSf;Fk; Ez;zq;fpfisg; Gs;spj; Jzpf;iffshff; 

fUjyhk;.

 (a)   ,U Ez;zq;fpfSf;fpilNa jhf;Fk; epiykpd; tpiriaf; fzpf;f.
 
    ( 1

4πε0
 = 9 × 109 N m2 C-2)

 (b)  ,g;NghJ mj;jfLfs; Xu; 5 kV NeNuhl;l Nthy;w;wsT toq;fYld; njhLf;fg;gLfpd;wd. 

jfLfSf;fpilNa cs;s ,ilj;J}uk; 5 m MFk;.        
  (i) ,U jfLfSf;FkpilNa cs;s kpd;Gyr; nrwpitf; fhz;f.     
  (ii) ,k;kpd; Gyk; fhuzkhf xU Ez;zq;fp kPJ jhf;Fk; epiykpd; tpiriaf; fzpf;f.

  (iii) NkNy (a) ,y; fzpj;j tpiriaAk; (b) (ii) ,y; fzpj;j tpiriaAk; xg;gpl;L mjidg; 

gw;wp tpku;rpf;f.    
  (iv) njhlf;fj;jpy; xU Ez;zq;fp rj;jpurpfpr;ir muq;fpd; ikaj;jpy; cs;s xU Gs;spapNy 

Xa;tpy; ,Uf;fpd;wnjdf; nfhz;L mJ jfLfspy; xd;iw miltjw;F vLf;Fk; Neuj;ijf; 

fzpf;f. Ez;zq;fpapd; jpzpT 2.0 × 10-14 kg vdf; nfhs;f. (GtpaPu;g;gpd; tpisitg; 

Gwf;fzpf;f.)    
  (v) NkNy (iv) ,y; Ez;zq;fp ngw;w ,af;fg;ghl;Lr; rf;jpiaf; fzpf;f.

 (c)  Xu; cfe;j fhe;jg; Gyj;ijg; gpuNahfpg;gjd; %yk; jpzpTfSf;Nfw;g Vw;wpa Ez;zq;fpfis 

NtWgLj;Jtjw;F ,k;Kiwia khw;wpaikf;fyhk;. m1, m2, m3 (m1 > m2 > m3) vd;Dk; jpzpTfis 

cila %d;W Ez;zq;fpfs; ,U jfLfSf;FkpilNa xU eL epiyf;Fj;Jj; jsj;jpy; 

,Uf;Fk; xU re;ju;g;gj;ijf; fUJf. Neuk; t = 0 ,y; ,k;%d;W Ez;zq;fpfSk; kpd; Gyj;jpd; 

jpirf;F vjpuhd jpirapy; u1, u2 > u3 vd;Dk; Ntfq;fSld; ,af;fj;ij Muk;gpj;J kpd; Gyj;jpd; 

nry;thf;fpd; fPo; xNu Neuk; t ,y; 1.25 m J}uj;jpw;F ,aq;Ffpd;wd. 1.25 m J}uj;jpw;F te;j 
gpd;du; ,f;fzj;jpy; kpd; Gyk; ePf;fg;gl;L> gha mlu;j;jp B I cila xU rPuhd fhe;jg; 

Gyk; mtw;wpd;  ,af;fj; jpirf;Fr; nrq;Fj;jhfg; gpuNahfpf;fg;gLfpd;wJ. mjd; gpd;du; 

,e;Ez;zq;fpfs; mf;fhe;jg; Gyj;jpd; nry;thf;fpd; fPo; jkJ vQ;rpa ,af;fj;ijg; G+u;j;jp 

nra;fpd;wd.        
  (i) %d;W Ez;zq;fpfSk; xNu Neuk; t ,y; 1.25 m J}uj;ijg; G+u;j;jp nra;tjw;Fj; njhlf;f 

Ntfq;fs; u1 > u2 > u3 vd;Dk; epge;jidiaj; jpUg;jpahf;f Ntz;Lnkdf; fhl;Lf.        
  (ii) jpzpT m1 If; nfhz;l Ez;zq;fpapd; tl;lg; ghijapd; Miu ̂R1& ,w;fhd xU Nfhitia 

m1, u1, B > t  Mfpatw;wpd; rhu;gpy; ngWf.

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

    (A) Rw;whly; khriljiyf; Fiwg;gjw;F ,g;NghJ kpd; Nkhl;lu; thfdq;fisg; gad;gLj;Jtjw;fhd 
ehl;lk; cs;sJ. gpd;tUk; fl;l tupg;glj;jpy; fhzg;gLfpd;wthW xU kpd; Nkhl;lu;f; fhu; %d;W 

gpujhd gFjpfisf; nfhz;Ls;sJ. 

  

gw;wup

myF
fl;Lg;ghl;L

myF
Nkhl;lu;$
gpwg;ghf;fp

 gw;wup myF xU jho; Nthy;w;wsT (12 V) gw;wupiaAk; Xu; cau; Nthy;w;wsT (200 V) 
gw;wupiaAk; nfhz;Ls;sJ. rPo;f;iff; Foy;> tpsf;Ffs;> Jilg;ghd;fs; (wipers) Mfpatw;iwj; 

njhopw;gLj;Jtjw;F 12 V gw;wup gad;gLj;jg;gLfpd;wJ. fhupd; rpy;Yfisr; Royr; nra;Ak; kpd; 

Nkhl;liu ,af;Ftjw;F cau; Nthy;w;wsT gw;wup gad;gLj;jg;gLfpd;wJ.

 cfe;j Nthy;w;wsT kl;lq;fis mikj;Jg; gy;NtW MspapLk; nrad;Kiwfis Nkw;nfhs;sy; 

fl;Lg;ghl;L myfpd; gpujhd njhopyhFk;.  
 (a)  5 A vd;Dk; xU khwh kpd;Ndhl;lj;ij 10 kzpj;jpahyq;fSf;F mDg;Gtjd; %yk; fhupd; 

12 V gw;wup Vw;wg;gLfpd;wJ. mr;nrad;Kiwapy; ghAk; Vw;wj;jpd; msT ahJ?  
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(b)  (i)  Nkhl;lu; 40 kW tYTld; njhopw;gLk;NghJ 160 V gw;wupapypUe;J vt;tsT Xl;lk; 

vLf;fg;gLfpd;wJ? 
  (ii)  rpy kpd; fhu;fs; 160 V gw;wupf;Fg; gjpyhf 300 V gw;wupiag; gad;gLj;Jfpd;wd. 300 V 

gw;wupiag; gad;gLj;Jtjd; Xu; mD$yj;ijf; Fwpg;gpLf.  
 (c)  gw;wupia Vw;Wk; nrad;Kiwapy; 160 V gw;wupapdhy; 12 V gw;wupia Vw;Wtjw;fhf 

Nthy;w;wsitf; Fiwj;J toq;Ftijf; fl;Lg;ghl;L myF nra;fpd;wJ. ,t;Nthy;w;;wsitf; 

Fiwg;gjw;F epiykhw;wpiag; gad;gLj;j KbAkh? fhuzj;ijj; jUf. 
 (d)  kp.,.tp. 160 V I cila gw;wupapd; mfj; jil 0.1 Ω MFk;. Nkhl;liu ,af;Ftjw;Fg; 

gw;wupapypUe;J 100 A Xl;lj;ij vLf;Fk;NghJ 
  (i)  gw;wupapd; Kbtplq;fSf;Ff; FWf;Nf cs;s mOj;j tpj;jpahrk; ahJ?  
  (ii)  gw;wupapy; tY tpuak; ahJ?

                                                               

B S
160 V
0.1 Ω

180 V
1.89 Ω

+

- -

+ (e)  kpd; fhu; kPs;gpwg;ghf;Fk; jLg;G Kiwikiag; 

gad;gLj;Jfpd;wJ. mjpy; jLg;Gfisg; gpuNahfpf;Fk;NghJ 

Nkhl;lu; xU kpd; gpwg;ghf;fpahfj; njhopw;glj; 

njhlq;Ffpd;wJ. mg;gpwg;ghf;fpapdhy; cz;lhf;fg;gLk; 

Nthy;w;wstpdhy; kp.,.tp 160 V, 0.1 Ω gw;wup (B)  

kPsNtw;wg;gLfpd;wJ. gpwg;ghf;fpapdhy; cz;lhf;fg;gLk; 

Nthy;w;wsT fl;Lg;ghl;L myfpd; %yk; kp.,.tp. 180 V 
IAk; mfj; jil 1.89 Ω IAk; nfhz;l xU NeNuhl;l 

toq;fy; (S) Mf cUtpy; fhl;lg;gl;Ls;sthW gw;wup (B) 
,w;F toq;fg;gLfpd;wJ. 

  njhLf;Fk; fk;gpfspd; nkhj;j ePsk; 4 m MFk;. Vw;wr; nrad;Kiwapy; ghAk; kpd;Ndhl;lk; 
10 A xU khwhg; ngWkhdnkdpd;> nrk;gpdhy; nra;ag;gl;Ls;s njhLf;Fk; fk;gpfspd; 

FWf;Fntl;Lg; gug;gsitf; fzpf;f (nrk;gpd; jilj;jpwd; 1.72 × 10-8 Ω m MFk;).   

 (f)  fhu; xU khwh Ntfk; v cld; nry;Yk;NghJ mjd; kPJ 750 N vd;Dk; xU khwhj; jil 

tpir jhf;Ffpd;wJ. mjd;NghJ kp.,.tp.160 V IAk; mfj; jil 0.1 Ω  IAk; nfhz;l 

gw;wupapypUe;J vLf;fg;gLk; khwh Xl;lk; 100 A vdpd;> v ,d; ngWkhdj;ijf; fzpf;f. 

Nkhl;lupd; %yk; 90% jpwDld; fhu; nrYj;jg;gLfpd;wnjdf; nfhs;f. 

 
   (B) (a)   xU khbf; fl;llj;jpd; F Mk; jsj;jpy; Xu; cau;j;jpf;F Kd;dhy; epd;W NkNy my;yJ 

fPNo nry;tjw;F vjpu;ghu;f;Fk; xUtu; ∆  nghj;jhid (B1 vdf; nfhs;Nthk;) my;yJ ∇ 
nghj;jhid (B2 vdf; nfhs;Nthk;) mOj;Jtjd; %yk; NkNy my;yJ fPNo nry;yyhk;.

   ,af;fg; Gydp M ,d; %yk; mDg;gg;gLk; irif m ck; KiwNa B1> B2 vd;Dk; js;Sk; 

nghj;jhd;fspd; (push buttons) %yk; mDg;gg;gLk; b1> b2 vd;Dk; iriffSk; fPNo 

fhl;lg;gl;Ls;sd.

     

m

b1

b2

∆

∇

M cau;j;jp NkNy nry;Yk;NghJ  m =  1 
      fPNo nry;Yk;NghJ   m =  0

      B1 I mOj;Jk;NghJ  b1 =  1  
 mOj;jhky; ,Uf;Fk;NghJ  b1 =  0

     B2 I mOj;Jk;NghJ b2 =  1  
 mOj;jhky; ,Uf;Fk;NghJ  b2 =  0

B1

B2

   gpd;tUk; epge;jidfisj; jpUg;jpahf;Ftjw;F xU jUf;fr; Rw;iw tbtikf;f 

Ntz;bAs;sJ.

   1. B1 I mOj;Jk;NghJ cau;j;jp NkNy nrd;Wnfhz;L ,Ue;jhy; khj;jpuk; F Mk; 

    jsj;jpy; epw;Fk;.

   2. B2 I mOj;Jk;NghJ cau;j;jp fPNo nrd;Wnfhz;L ,Ue;jhy; khj;jpuk; F Mk; 

    jsj;jpy; epw;Fk;.
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  (i)  Nkw;Fwpj;j epge;jidfisj; jpUg;jpahf;Ftjw;F m, b1 > b2 Mfpatw;iwg; nga;g;GfshfTk; 
Q Ig; gag;ghfTk; nfhz;L xU nka;epiy ml;ltiziaj; jahupf;f.

   Q = 1 ,d; %yk; cau;j;jp jsk; F ,y; epw;ghl;lg;gLtJk;;
   Q = 0 ,d; %yk; cau;j;jp jsk; F ,y; epw;ghl;lg;glhikAk;
   tifFwpf;fg;gLfpd;wd vdf; fUJf.   
  (ii)  nka;epiy ml;ltiziag; gad;gLj;jp Q ,w;F xU G+yf; Nfhitiag; ngw;W 

cupa jUf;fr; Rw;iw tiuf (%d;W nga;g;Gfs; cs;s jUf;fg; gliyfis ePu; 

gad;gLj;jyhk;).  
  (b)  gpujhd tY toq;fy; epw;ghl;lg;gLk;Nghnjy;yhk; gw;wupapd; %yk; cau;j;jp jd;dpaf;fkhfj; 

njhopw;gLkhW nra;ag;gl;Ls;sJ. ,jw;fhf NtnwhU Gydp (L) ck; Xu; vOtPo; (FF) ck; 

gad;gLj;jg;gLfpd;wd. 

    

L
S

R

l
Q

Q
FF

   Gydp (L) ,d; %yk; toq;fg;gLk; gag;G ^l& gpd;tUkhW :
    gpujhd tY toq;fy; ,Uf;Fk;NghJ  l = 1 
    gpujhd tY toq;fy; ,y;yhjNghJ  l = 0 

   vOtPo; (FF) ,d; Q> Q  vd;Dk; gag;Gfspd; %yk; gpd;tUkhW cau;j;jpf;F kpd; toq;fy; 

fl;Lg;gLj;jg;gLk;.

    Q = 1 Mf ,Uf;Fk;NghJ cau;j;jpf;Fg; gpujhd tY toq;fypdhy; kpd; toq;fg;gLfpd;wJ.   
    Q = 0 Mf ,Uf;Fk;NghJ cau;j;jpf;Fg; gw;wupapd; cjtpapdhy; kpd; toq;fg;gLfpd;wJ. 

  (i)  irif l MdJ vOtPopd; S> R vd;Dk; ,U nga;g;GfSld; ,izf;fg;gl Ntz;ba 

tpjj;ijf; fhl;Lk; xU tupg;glj;ij tiuf. ,jw;fhf ePu; xU Nkyjpfj; jUf;fg; 

gliyia khj;jpuk; gad;gLj;jyhk;. 
  (ii)  gpujhd tY gad;gLj;jg;gLk;NghJ xU gr;ir epw LED (G) ck; gw;wupapd; cjtp 

gad;gLj;jg;gLk;NghJ xU kQ;rs; epw LED (Y) ck; xspu;tjd; %yk; mJ fhl;lg;gl 

Ntz;Lk;. ePu; tiue;j tupg;glj;jpy; ,U LED fSk; Q> Q  gag;G Kbtplq;fSld; 

njhLf;fg;gl Ntz;ba tpjj;ijf; fhl;Lf.

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

      (A) (a)  (i)  Nrwypyhr; nrad;KiwiaAk; (ii) rkntg;Gr; nrad;KiwiaAk; ,dq;fhz;f. 

   (b)    

(θB)

V1 V2 V3
V

(θC)

(θA)

(θD)

QBC

QDA

S A

D

B

P × 105 Pa

35

  1

  0

C

cU (1)
   
  xU jPry; vQ;rpDf;fhd epak PV rf;fuk; cU (1) ,d; %yk; fhl;lg;gLfpd;wJ.  A, B, C> D 

vd;Dk; re;ju;g;gq;fspy; tspf; fyitapd; ntg;gepiyfs; KiwNa θA , θB , θC > θD MFk;.  

  nrad;Kiw S → A  (suction stroke - cwpQ;ry; mbg;G)
   tspkz;ly mKf;fk; 1.0 × 105 Pa ,y; cs;s tsp xU khwh mKf;fj;jpd; fPo;  

 cUisapDs;Ns ,Of;fg;gLjy;.
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  nrad;Kiw A → B  (compression stroke - neUf;fy; mbg;G)
  ,r;nrad;Kiwapy; Nrwypyh neUf;fypd; fPo; tspf; fyitapd; ntg;gepiy θA = 50 °C 

,ypUe;J  θB =1000 °C ,w;F mjpfupf;Fk; mNj Ntis mKf;fk; 1.0× 105 Pa ,ypUe;J 
35.0× 105 Pa ,w;F mjpfupf;Fk;.

  nrad;Kiw B → C  (fuel injection and combustion - vupnghUs; cl;gha;r;rYk; jfdKk;)
   rptpwpa jPry; Jzpf;iffs; cUisf;Fs;Ns ,Of;fg;gLjYk; vupgw;wYk;.

  khwh mKf;f tpuptpd; fPo; tspf; fyitapd; ntg;gepiy θB =1000 °C ,ypUe;J θC =2000 °C 
,w;F mjpfupf;fpd;wJ.   

  nrad;Kiw C→ D  (power stroke - tY mbg;G)
   Nrwypyh tpuptpd; fPo; tspf; fyitapd; ntg;gepiy θC = 2000 °C ,ypUe;J θD = 850 °C 
   ,w;Ff; Fiwfpd;wJ.

  nrad;Kiw D → A (exhaust stroke - ntspg;gLj;J mbg;G)
  khwhf; fdtstpd; fPo; mKf;fk; njhlf;f mKf;fk; 1.0 × 105 Pa I milfpd;wJ. ntg;g 

epiy θD = 850 °C ,ypUe;J θA = 50 °C ,w;Ff; Fiwfpd;wJ.

      (i)  nrad;Kiw A ,ypUe;J B ,w;F ntg;gg; gupkhw;wk; (∆QAB ) ahJ?
       (ii)  nrad;Kiw B ,ypUe;J C ,w;F tspf; fyitapd; 100 g ,w;F ntg;gg; gupkhw;wk; 

(∆QBC) If; fhz;f. 
      (tsp - jPry; fyitapd; CP = 1000 J kg-1 K-1)

      (iii)  nrad;Kiw C → D ,d;NghJ ntg;gg; gupkhw;wk; (∆QCD ) ahJ? 
       (iv)  nrad;Kiw D → A ,d;NghJ fyitapd; 100 g ,w;F ntg;gg; gupkhw;wk; (∆QDA) If; 

fhz;f. 
      (tsp - jPry; fyitapd; CV = 750 J kg-1 K-1)

       (v)  G+uzr; nrad;Kiw ABCDA ,w;Fj; Njwpa ntg;gg; gupkhw;wk; (∆QTotal) If; fhz;f. 
       (vi)  G+uzr; nrad;Kiw ABCDA ,w;F mfr; rf;jp  khw;wk; (∆UTotal) ahJ? 
       (vii)  G+uzr; nrad;Kiw ABCDA ,w;Fj; Njwpa Ntiy my;yJ gag;G Ntiy (∆WTotal ) 

If; fhz;f.

      (viii)   vupnghUspd; %yk; tpLtpf;fg;gLk; rf;jp my;yJ rf;jpg; ngag;G ahJ?

      (ix)   vQ;rpdpd; jpwd; (e) If; fzpf;f.

    (B) nghrpj;jpud; fhyy; Jkptiugpay; (PET) myfplypfs; rhuff; foiyapaypy; foiyfspd; 

kUj;Jt tpk;gthf;fj;jpw;Fk; rpy gutpa %is Neha;fspd; rhuf NehawpjYf;Fk; mjpf 

mstpy; gad;gLj;jg;gLfpd;wd. PET myfplypfspy; ngUk;ghYk; gad;gLj;jg;gLk; 

fjpu;kUe;J GNshNuhbnahf;rp FSf;NfhR (C6H11
18FO5) MFk;. ,J nghJthf FDG vd 

miof;fg;gLk;. ,jpy; FSf;NfhR %yf;$wpy; xU C mZ ,Uf;Fk; jhdj;jpy; nghJthf 

,Uf;Fk; Ijnuhl;rpy; $l;lk; nghrpj;jpuidf; fhYk;  fjpu;;epA+f;fpisl;L GNshuPd; -18 
 ,dhy; gpujpaplg;gLk;. 18 F9  ,d; Nja;Tj; jpl;lk; fPNo jug;gl;Ls;sJ. 

  (a) 18 F9  → 18 O8 + e+ + ve

   (i) Jzpf;if ve  ,d; ngaiu vOJf.

   (ii) epA+f;fpspad;fis (mjhtJ GNuhj;jd;fSk; epA+j;jpud;fSk;) gad;gLj;jp  

  Nkw;Fwpj;j Nja;Tj; jpl;lj;ij kPz;Lk; vOJf.

   (iii) Fthf;FfisAk; (quarks) nyg;gud;fisAk; gad;gLj;jp Nkw;Fwpj;j Nja;Tj;  

  jpl;lj;ij kPz;Lk; vOJf. 

 (b) xU rhjhuz myfplw; gpuNahfj;jpy; Nehahspapd; ehsj;jpDs;Ns tpiuthfr; nry;Yk; 

Nriyd; Jspf;F FDG fiury; cl;gha;r;rg;gLk;. cl;gha;r;rg;gl;l 18 F9  ,d; njhlf;fj; njhopw;ghL  
 70 MBq vdTk; 18 F9  ,d; miu MAl;fhyk; (T½) 2.0 kzpj;jpahyk; vdTk; nfhs;f.

   (i) xU fjpu; kUe;jpd; miu MAs; kpfr; rpwpjhf my;yJ kpfg; ngupjhf ,Uf;f 

Kbahikf;fhd fhuzq;fisj; jUf.

   (ii) fjpu;j;njhopw;ghl;L mZf;fspd; vz;zpf;if N MfTs;s xU fjpu;j;njhopw;ghl;L 

khjpupapd; njhopw;ghL A = 
0.7 N
T½

 ,dhy; jug;gLfpd;wJ. 70 MBq njhopw;ghl;il 

miltjw;Fj; Njitahd FDG khjpupapd; jpzpitf; fzpf;f. xU FDG %yf;$wpd; 

jpzpT 3.0 × 10-25 kg vdf; nfhs;f.
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   (iii) cl;gha;r;rp 2.0 kzpj;jpahyj;jpy; cl;gha;r;rpa FDG ,d; 10% I khj;jpuk; 

%is cwpQ;Rnkdpd;> 2.0 kzpj;jpahyj;jpw;Fg; gpd;du; %isapDs;Ns 18 F9  ,d; 
njhopw;ghl;ilf; fzpf;f.

  (c) eilKiwapy; FDG cl;gha;r;rg;gl;l Nehahspfs; Nra;fs;> gps;isfs;> fu;g;gpzpfs; Nghd;w 

fjpu;g;Gf;F czu;r;rpAs;stu;fsplkpUe;J Fiwe;jgl;rk; 24 kzpj;jpahyq;fSf;NfDk; 

tpyfpapUf;FkhW Nfl;fg;gLtu;.

   (i) ,jw;Fupa fhuzk; ahJ?

   (ii) ,aw;iff; fjpu;j; njhopw;ghL (14C, 40K) fhuzkhf xU rhjhuz egupd; clypy; 
104 Bq msT njhopw;ghL ,Uf;fpd;wJ. njhlf;fj; njhopw;ghL 70 MBq cs;s FDG 
cl;gha;r;rg;gl;l xU Nehahspf;F 24 kzpj;jpahyf; fhj;jpUj;jy; Neuk; NghjpaJ 

vd;gij epahag;gLj;Jf. ( 7
4096  = 1.7 × 10-3 vdf; nfhs;f.)

   (iii) 18 F9  ,dhy; fhyg;gLk; nghrpj;jpud;fs; clypy; cs;s ,yj;jpud;fSld; mopTw;W 

,U fhkhf; fjpu;fisg; gpwg;gpf;fpd;wd. rhuf Nehawpjypy; PET njhopDl;gj;ijg; 

gad;gLj;Jtjd; ,U mD$yq;fisf; Fwpg;gpLf.

  (d) ,f;fjpu;kUe;Jfspd; miu MAl;fhyk; FWfpajhifahy;> ,tw;iw neLq;fhyj;jpw;Fj; 

Njf;fp itf;f KbahJ. MfNt ,tw;iw mjpf mstpy; my;yJ mbf;fb ,wf;Fkjp 

nra;a Ntz;Lk;. ,r;nrad;Kiw nryT $baJ. 18 O8  %yk; tsk;gLj;jpa ePupd; kPJ 

GNuhj;jd;fis Nkhjbf;fr; nra;tjd; %yk; 18 F9  cz;lhf;fg;gLfpd;wJ. ,q;F eilngWk; 

fUj; jhf;fk; fPNo jug;gl;Ls;sJ.

       p + 18 O8  →  18 F9   + ?

   (i) Nkw;Fwpj;j jhf;fj;jpy; jtwpAs;s Jzpf;ifia ,dq;fhz;f.

   (ii) Nkw;Fwpj;j jhf;fk; eilngWtjw;Ff; Fiwe;jgl;rk; 18 MeV ,af;fg;ghl;Lr; rf;jp 
cs;s GNuhj;jd;fs; Njit. Xu; Vw;wpa Jzpf;ifapd; ,af;fg;ghl;Lr; rf;jpia 

mjpfupf;fr; nra;tjw;F tpQ;Qhdpfs; nghJthfg; gad;gLj;Jk; Gyj;ijf; (kpd; 

my;yJ fhe;j) Fwpg;gpLf.

   (iii) NkNy (d) (ii) ,w; Fwpg;gpl;l Gyj;jpd; JizAld; GNuhj;jd;fspd; ,af;fg;ghl;Lr; 

rf;jpia mjpfupf;fr; nra;tjw;F tpQ;Qhdpfs; gad;gLj;Jk; xU nghwpiaf; 

Fwpg;gpLf. 

  *  *  *
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