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gFjp - I 

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

1. gpd;tUk; ngsjpff; fzpaq;fspy; xNu gupkhzq;fis nfhz;l fzpaq;fs;.  

A) ntg;gf;flj;jhW   B) Nthw;Rkhdpd; khwpyp 

C)  mfpythA khwpyp   D) ntg;gf; nfhs;ssT  
 

1) A, B Mfpad   2) B, C, D Mfpad  3) A, C Mfpad  

4) B, D Mfpad   5) C, D Mfpad 
 

2. xUGs;spapy; njhopw;gLk; P, Q Mfpa ,Utpirfspd;  tpisAspd; Mff;$ba ngWkjpAk; Mff; 

Fiwe;j ngWkjpAk; KiwNa 23N, 7N ck; MFk;. tpirfs; xd;Wf;nfhd;W nrq;Fj;jhfj; 

njhopw;gLk;  NghJ mtw;wpdJ tpisAspd; gUkd;. 

1)  16 N  2)  17 N  3)  19 N 4)  20 N 5)  30 N 
 
 

3. nghwpKiw miyfs; gw;wpa rupahd $w;W  

1) miy nry;Yk; jpirf;Frkhe;jukhf kl;Lk; Jzpf;iffs; mjpUk;. 

2) miy nry;Yk; jpirf;F nrq;Fj;jhf kl;Lk; Jzpf;iffs; mjpUk;. 

3) nghwpKiw tpUj;jp miyfs; kl;Lk; cs;sJ epd;w miy nghwpKiwmiyfspy; ,y;iy.. 

4) nghwpKiw miyfs; nrYj;Jiff;F Clfk; mtrpakhFk;;. 

5) nghwpKiw epiyahd miyfs; kl;Lk; cs;sJ nghwpKiw tpUj;jp miyfs; ,y;iy. 

4. rpy ntg;gkhd gjhu;j;jq;fspd; ntg;gkhd ,ay;Gfs; (x) ntg;gepiyAld; (𝜃) khWtjid 

fhl;Lk; tiuGfs; fPNo fhl;lg;gl;Ls;sd.  

 

 

 

 

 
 

gjhu;j;jk; (A)    gjhu;j;jk; (B)  gjhu;j;jk; (C)      gjhu;j;jk; (D)  
 

,tw;Ws; ntg;gkhdpfspy; ntg;gkhd gjhu;j;jkhf gad;gLj;jf;$ba gjhu;j;jk; / gjhu;j;jq;fs; 

vit?  

1) A kl;Lk;   2) A> B kl;Lk  3) A> D kl;Lk; 

4) A> C kl;Lk;   5) A> B> D kl;Lk; 

5. jiuapypUf;Fk; kdpjDf;F kl;Lkl;lhf #upad; kiwAk;NgJ ePupDs; ,Uf;Fk; RopNahb 

xUtDf;F  #upad; fpilAld; mikf;Fk;  Nfhzk; (ePupd; KwpTr;Rl;b 𝑛𝜔,kdpjdpd; 

cauj;ijg; Gwf;fzpf;f)   

1) sin−1(𝑛𝜔)   2) sin−1 (
1

𝑛𝜔
)   3) 90 − sin−1 (

1

𝑛𝜔
)   

4) sin−1 (
1

𝑛𝜔
) − 90   5) 0° 
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6. A, B vd;Dk; rPuhd Nfhsf; Nfhs;fspd; Miufs; KiwNa 2R, R, jpzpTfs; KiwNa M, 2M 

MFk;. A, B ,dJ Nkw;gug;gpYs;s <u;g;gOj;jq;fSf;F ,ilapyhd tpfpjk;. 

1) 1 : 1  2) 1 : 2 3) 1 : 4 4) 1 : 8 5) 4 : 1 
 

7. miyatplg;gl;l vspa Cry; xd;wpd;ghijapy;. Kis (jLg;G  tbtpy; cs;sJ). xd;W ntt;NtW 

Gs;spfspy; cs;sNghJ Crypd; miyit gpd;tUk; glq;fs; tifFwpf;fpd;wd mtw;Ws; 
rupahdJ.  

 

 

 
 

 
 

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

8. jpUrpakhdpiag; gad;gLj;jp mupankhd;wpd; KwpTf;Nfhzk; JzpAk; gupNrhjidapy; 

njhiyf;fhl;bapd; ,U epiyfspYk; ngwg;gl;l thrpg;Gf;fs; 13° 401 , 261° 201MFk; ,t;tpU 

epiyfSf;Fkpilapy; 00my;yJ 3600 thrpg;G cs;sJ.mupaj;jpd; mupaf;Nfhzk; 

1) 55° 501  2) 56° 201 3) 56° 101 4) 58° 401 5) 123° 501 

9. glj;jpy; fhl;lg;gl;Ls;s tpw;RUsfs;, Nfhy;fs; AB, CD vd;gd epiwaw;wJ. 

xt;nthU tpw;RUSk;  tpy;khwpy; K ia cilaJ. m jpzpT 

miyatplg;gLk; NghJ mjd; miyTfhyk;  
 

1) 2𝜋 √
𝑚

3𝐾
  2) 2𝜋 √

3𝑚

2𝐾
  3) 2𝜋 √

2𝑚

3𝐾
  

 

4) 2𝜋 √
3𝑘

𝑚
  5) 2𝜋 √

3

5𝑚
 

 

10. vt;ntg;gepiyapy; xl;rprdpy; xypapd; Ntfk; 14°𝐶 ,y; iejurdpy; xypapd; Ntfj;jpw;Fr; 

rkdhf ,Uf;Fk; 02, N2 rhu; %yf;$w;Wj;jpzpTfs; KiwNa 32> 28 MFk;. 

1) 112°𝐶  2)  72°𝐶 3)  50°𝐶 4) 48°𝐶  5)  55°𝐶 

 

11. khwh ntg;gepiyapy; xU Fwpj;j jpzpTila thAtpd; fdtsit 10% ,dhy; Fiwg;gjw;F 

mjd; mKf;fj;ij vd;d rjtPjj;jpdhy; mjpfupj;jy; Ntz;Lk;.  

1)  5%  2)  7.26% 3)  11.11% 4)  16%  5)  20% 

 

12. Miu r cila tl;lg;ghijapy; + q Vw;wkhdJ Nfhzf;fjp 𝜔 cld; ,aq;Fk; NghJ tl;lj;jpd; 

ikaj;jpy; fhe;jg;gha mlu;j;jp ( kpd;Ndhl;lk; I  = Vw;wg;gha;r;ry; tPjk;) 

1) 
𝜇𝑜𝑞 𝜔

2𝜋𝑟
  2) 

𝜇𝑜𝑞 𝜔

4 𝑟
 3) 

𝜇𝑜𝑞 𝜔

4 𝜋2 𝑟
 4)  

𝜇𝑜𝑞 𝜔

4𝜋 𝑟
 5) 

𝜇𝑜𝑞 𝜔

2 𝑟
 

 

13. gpd;tUk; $w;Wf;fSs; rupahdJ / rupahdit 

A. NtiyahdJ khl;Nlw;W rl;lj;jpy; jq;fp ,Uf;Fk;. 

B. VjhapDk; xU khl;Nlw;W rl;lj;jpy; nra;ag;gl;l NtiyahdJ NeuhfTk; NtnwhU khl;Nlw;W 
rl;lj;jpy; mt;nra;ag;gl;l Ntiy kiwahfTk; ,Uf;fyhk;.  

C. epiyapay; cuha;T tpirapdhy; Ntiy nra;ag;glyhk;. 

1) A, B kl;Lk; rupahdJ 2) A ck; Cck; kl;Lk; rupahdJ 

3) B, C kl;Lk; rupahdJ 4) A, B, C vy;yhk; rupahdJ 

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

 

m 

K 

A B 

K K 

C D 

. . . . . . . . 
. 
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14.  

 

 

 

 
 

 

 

xU nghUspd; mOj;jrf;jp J}uj;Jld; khWk; tiuG fhl;lg;gl;Ls;sJ. mg;nghUspy; 

njhopw;gLk; mOj;jrf;jpAld; njhlh;Gila  tpir J}uj;Jld; khWk; tiuG.  
 

1)      2)     3)  

 

 

 

  
 

 

 

4)      5)  

 

 

 

 
 
 

15. fly; ePupy; gdpf;fl;bf; Fw;wp xd;W kpjf;fpd;wJ. fly; ePupd; mlu;j;jp 1000 𝑘𝑔𝑚−3 gdpf;fl;bapd; 

mlu;j;jp 920 𝑘𝑔𝑚−3 fly;ePupd; Nkw;gug;gpw;F Nky; ,Uf;Fk; gdpf;fl;bapd; fdtstpd; rjtPjk;  

1)  8%  2)  11%  3)  3%  4)  18%  5)  24% 

 

16. khwh kpd;mOj;jKjYld; ,izf;fg;gl;l epiyapYs;s xU xLf;fpapd; jl;LfSf;fpilapy; 

kpd;Dioa ghsj;ij GFj;Jk; NghJ  

1) kpd;Dioaj;jpy; Nkyjpf Vw;wk; Nrfupf;fg;gLfpwJ. 

2) kpd;Dioaj;jpd; Kidthf;fk; xLf;fpf;Fs; cs;s kpd;Gy typikia Fiwf;fpwJ.  

3) kpd;Dioak; kpd;Gy typikiaf; $l;LfpwJ. 

4) xLf;fpapd; jl;bdJ Vw;wg;gug;glu;j;jp $LfpwJ.  

5) kpd;Dioak; jl;LfSf;fpilapy; cs;s mOj;j NtWghl;il $l;LfpwJ.  
 

17. gpd;tUk; $w;Wf;fspy; vJ cz;ikahdjy;y. 

1) tpUj;jp miyfspy; vy;yhg; Gs;spfspYk; cs;s Jzpf;iffs;  xNu tPr;rj;Jld; mjpUk; 

epiyahd miyfspy; mLj;Js;s ,uz;L fZf;fSf;fpilg;gl;l Gs;spfspYs;s 

Jzpf;iffs; ntt;NtW  tPr;rj;Jld; mjpUk;  

2) tpUj;jp miyfspYk; epd;w miyfspYk;  FWf;fiyfSk; nel;lhq;F miyfSk; 

cs;sd. 

3) tpUj;jp miyfspy; Jhuj;Jld; mtj;ij khw;wkilAk;. Mdhy; epiyahd miyfspy; 

,U fZf;fSf;fpilapy; cs;s Jzpf;iffs; xNu mtj;ijapy; ,Uf;Fk;.  

4) tpUj;jp miyfspy; xU miy ePsj;jpYs;s Jzpf;iffspd; ruhrup rf;jp ,af;f 

rf;jpahfTk; mOj;j rf;jpahfTk cs;sd. Mdhy; epiyahd miyfspy; xU miy 

ePsj;jpYs;s Jzpf;iffspd rf;jp vg;NghJk;  KOtJk; ,af;f rf;jpahf my;yJ 

KOtJk; mOj;j rf;jpahf khwp khwp ,Uf;Fk;.  

5) kpd;fhe;j miyfspy; tpUj;jp miyfSk;; epiyahd miyfSk; cs;sd.   
 

P.E (mOj;j rf;jp) 

0 
𝑎 𝑥 

F  

𝑎 
𝑥 

F 

𝑎 𝑥 

F  

𝑎 𝑥 

F  

𝑎 
𝑥 

F  

𝑎 
𝑥 
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18. ePu;gPg;gh xd;wpid Neu; fPNo ghu;f;Fk; Nehf;F xUtUf;F mg;gPg;gh 
3

7
 gq;Ff;F ePh; 

epuk;gpapUg;gJ Nghy; Njhd;WfpwJ. ePupd; KwpTr;Rl;b 
4

3
 vdpd; cz;ikahf ,g;gPg;ghtpy; ePu; 

epug;gg;gl;Ls;s; gpd;dk;. 

1) 
3

4
  2) 

3

4
  3) 

4

7
   4) 

1

2
    5) 

3

8
   

 

19. gpd;tUk; $w;Wfisf; fUJf. 

A. ePupy; eide;j ifia cjWk; NghJ ePu;j;Jspfs; ifia tpl;L rpe;Jjy; 

B. Rj;jpaypd; jiyia gpbapy; ,Wf;Ftjw;F gpbahdJ tpiwj;j nghUs; xd;wpd; kPJ 

mbf;fg;gLjy;. 

C. ,ionahd;wpd; Kidapy; ,izf;fg;gl;l rpwpa fy; xd;W rPuhd fpiltl;l ,af;fj;ij 

Mw;WkhW Row;wg;gLfpd;wJ ,e;epiyapy; ,ioiaf; iftpLk; NghJ mf;fzj;jpy; fy;yhdJ 
njhlyp topNa ,aq;Fjy;. 

D. Grinding wheel  Royk; tisaj;jpy; ,Ue;J jPg;nghwpahdJ njhlyp topNa gwj;jy; 

E. khkuf;fpisia mirf;Fk; NghJ khq;fhapd; fhk;G ciljy; 
NkYs;s Njhw;wg;ghLfspy; ePAl;ldpd;; Kjyhk; tpjpapdhy; tpsq;fg;gLj;jf;$baJ 

/tpsq;fg;gLj;jf;$bait 

 1) B ck; D ck; kl;Lk; 2) A Ak; D ck; kl;Lk;    3) D ck; E ck; kl;Lk; 

 4) A ck; B ck;, C ck; kl;Lk; 5) A, B, C, D, E vy;yhk;  

 

20. nrg;GfNyhupkhdp> ePupd; jd;ntg;gf; nfhs;ssTfs; KiwNa 400𝐽 𝑘𝑔−1 𝑜𝐶1, 4200𝐽 𝑘𝑔−1 𝑜𝐶1 

MFk;. 300g fpuhk; jpzpTila nrg;Gf; fNyhupkhdp xd;W 400 fpuhk; ePiuf; nfhz;Ls;sJ. 

,j;njhFjpapd; ntg;gepiy 60°𝐶 Mf ,Uf;Fk; NghJ> ,jd; ntg;gepiy tPo;r;rp tPjk; 2°𝐶/ 

epkplk; vdpd; mf;fzj;jpy; ntg;g ,og;G tPjk;>  
 

1)  58 W  2)  60 W 3)  180 W 4)  360 W 5)  3600 W  

 

21. $l;L EZf;Ff;fhl;bnahd;W 3cm, 7cm Ftpa ePsKila FtpT tpy;iyfisf; nfhz;lJ. 

nghUspf;F Kd;dhy; 4cm ,y; cs;s xU nghUs; kdpjd;  xUtuhy; Nehf;fg;gLfpd;wJ. 

,Wjp tpk;gk; Kbtpypapy; cz;lhFkhW mJ nrg;gk; nra;ag;gl;Ls;sJ. tpy;iyapd; 

Ntwhf;fk;.  

1)  12 cm  2)  17 cm 3)  19 cm 4)  21 cm 5)  25 cm  

 

22. n[l; tpkhdk; kf; vz;(Mach number) 2 cld; 10000 m cauj;jpy; fpilahf gwf;fpd;wJ. t = o 

vd;Dk; fzj;jpy; ; tpkhdk; Nehf;FdUf;F epiyf;Fj;jhf NkNy cs;sJ. tspapy; xypapd; 

Ntfk; 340 𝑚𝑠−1 Nehf;Feu; mz;sthf vt;tsT Neuj;jpd; gpd;  ngUKof;fj;ijf; Nfl;ghu;. 

(√3 = 1.7) 

1) 30s  2) 25s  3) 10s  4) 12s                    5) 20s 
 

23. Gtpf;F ,izf;fg;glhj cNyhfj;jl;L P ,w;F Kd;dhy; Gs;sp Neu; 

Vw;wk; xd;W Gs;sp Z ,y;   cUtpy; fhl;lg;gl;lthW ,U Gs;spfs; 

X, Y  vd;gd  cNyhfj;jl;L P ,w;F ,lg;gf;fj;jpYs;sd. X, Y ,y; 

kpd;Gyr; nrwpTfs; KiwNa 𝐸x , 𝐸𝑦 vdpd; gpd;tUk; njhlu;Gfspy; 

rupahdJ.  

1) 𝐸x = 𝐸𝑦 = 0  2) 𝐸x < 𝐸𝑦  3) 𝐸x > 𝐸𝑦  

4) 𝐸x = 𝑂   5) 𝐸x = 𝐸Y ≠ 𝑂 

x    y    . . . z 

P 
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24.  Nyru; nrad;Kiwia cUthf;f gpd;tUk; re;ju;g;gq;fspy; Kf;fpakhdJ. 

A) Neu; khwhd neupry;  

B) Nyru; jputpaj;jpy; ,uz;Lf;F Nkw;gl;l rf;jp kl;lq;fs; ,Uj;jy;. 

C) Mff; Fiwe;jJ xU rf;jp kl;lk; kPAWjp kl;lkhf ,Uj;jy;.  

1) A khj;jpuk;   2) B khj;jpuk;   3) C khj;jpuk; 

4) A, C khj;jpuk;   5) A, B, C vy;yhk; 
 

25. kuj;jf;if xd;wpy; jpUF xd;W nrYj;jg;gLfpd;wJ. kuj;jf;iff;Fk; jpUfpw;Fk; ,ilapyhd 

njhLNkw;gug;gpw;F mtw;wpw;fpilNa njhopw;gLk; cuha;Ttpir Neu;tpjprkd;, jpUfpdJ tpl;lk; 

rPuhdJ. jpUif kuj;jpDs; nrYj;Jtjw;Fj; Njitahd KWf;fj;ijf; Fiwg;gjw;fhf 
nrYj;Jtjw;F Kd;du; jpUfhdJ rtu;f;fhuj;jpy; Nja;f;fg;gLfpwJ. ,jdhy; kuj;jpw;Fk; jpUfpw;Fk; 
,ilapyhd cuha;Tf;FzfkhdJ miuthrpahff; Fiwf;fg;gLfpwJ. ,jd; tpisthf  
cuha;TKWf;fkhdJ miuthrpahf Fiwf;fg;gLfpwJ. jpUif rtu;f;fhuj;jpy; Nja;f;fhky; 
miug;gFjp nrYj;Jtjw;F nra;ag;gl;l Ntiyapw;Fk;; rtu;f;fhuj;jpy; Nja;j;j gpd; Kw;whf 
nrYj;Jtjw;F nra;ag;gl;l Ntiyapw;Fkpilapyhd tpfpjk;. 

1) 1:1  2) 1:2                   3) 2:1          4) 1:4             5) 4:1 
 

 

 

26. fz;zhbapdhy; Md mupaf; Nfhzk; 60° cila mupak; xd;wpd;  

vy;yhg;gLNfhzq;fSf;Fk; cupa tpyfy; Nfhzj;jpw;Fkhd tiuG mUfpy; jug;gl;Ls;sJ 

mupaj;jpy; Kwptpdhy; Vw;gLk; cau;T tpyfy; Nfhzk;;. 

1) 58°   2) 50°   3) 48°   

4) 68°   5) 40°     

 

 
 

27. FWf;F ntl;Lg;gug;G AI cila flj;jpapD}lhf 

kpd;Ndhl;lk; I ghAk; NghJ> flj;jpf;F nrq;Fj;jhf 

cUtpy; fhl;bathW fhe;jg;gha mlu;j;jp B ia cila 

fhe;jg;Gyk; gpuNahfpf;Fk; NghJ flj;jpf;F FWf;fhf 

cUthFk; kpd;Gy typik 𝐸𝐻 vdpd;> 𝐸𝐻 I rupahf 

Fwpg;gpLtJ.         

(flj;jpapd; myF fdtstpy; cs;s Vw;wfhtpfspd;  

vz;zpf;if n, Vw;wf;fhtpapd;Vw;wk; q MFk;) 

1) 𝐸𝐻 =
I

BAnq
   2) 𝐸𝐻 =

BI

nAq
   3) 𝐸𝐻 =

BA

Inq
 

 

4) 𝐸𝐻 =
nqA

BI
   5) 𝐸𝐻 =

BAnq

I
  

 

28. ,io xd;wpy; fl;lg;gl;l rpwpa fy; rPuhd fpiltl;l ,af;fj;ij Mw;WkhW Row;wg;gLfpwJ. 

gpd;tUk; $w;WfSs; rupahdJ / rupahdit 

A. fy;ypy; njhopw;gLk; ikaehl;ltpiria ikaePf;Ftpir rkg;gLj;Jtjhy; fy;ypd; ikaehl;l 

Mu;KLfy; G+r;rpakhFk;. 

B- fy;yhdJ MiutopNa cs;Nehf;fpa jpirapYk; njhlyptopNaahd jpirapYk; Mu;KLfiyf; 

nfhz;bUf;Fk; 

C -  ,ioahdJ jpBnud mWkhapd; mf; fzj;jpy; fy; MiutopNa ntspNehf;fp ,aq;;Fk;. 

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

4)  A,B,C vy;yhk; 5) A, B, C vy;yhk; gpioahdit 

 

I 
Y 𝐸𝐻 

B 

x 

Z 

28° 90° 

d 

i 
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29. xt;nthd;Wk; Vw;wk; + 𝑞 it cila ehd;F Vw;wq;fs; cUtpw; 

fhzg;gLfpd;wthW Xu; xOq;fhd Iq;Nfhzpapd; ehd;F 

cr;rpfspy; itf;fg;gl;Ls;sd. kw;iwa cr;rp E ,y; – q  Vw;wk; 

itf;fg;gl;Ls;sJ. ikak; O tpypUe;J Xu; cr;rpf;F cs;s J}uk; 

r MFk;. Iq;Nfhzpapd; ikaj;jpy; + 𝑞  Vw;wk; itf;Fk; NghJ 

mjpy; jhf;Fk; tpir. 
 

 
 

1) O E jpirapy; 
𝑞2

4𝜋 ∈𝑜 𝑟2  2) O E jpirapy; 
𝑞2

2𝜋 ∈𝑜 𝑟2 3) E O jpirapy; 
𝑞2

4𝜋 ∈𝑜 𝑟2 
 
 

4) O E jpirapy; 
𝑞2

2𝜋 ∈𝑜 𝑟2  5) E O jpirapy; 
3 𝑞2

4𝜋 ∈𝑜 𝑟2 

 
 

30. epiyf;Fj;J mr;Rgw;wp 𝜔 NfhzNtfj;Jld; RoYk; rpy;ypd; Row;r;rp mr;Rg;gw;wpa  rlj;Jt 

jpUg;gk; I . ,jd; mr;R epiyf;Fj;Jld; 𝜃 Nfhzj;jpD}L t s ,y; jpUk;Gfpd;wJ. ,jw;F 

Njitahd tpisAs; KWf;fk;. 

1) 2Iω 𝑡 sin 𝜃   2) 
2Iω

𝑡
sin

𝜃

2
   3) 

2Iω

𝑡
cos

𝜃

2
  

4) 
2Iω

𝑡
cos 𝜃   5) 

2Iω

𝑡
 

 

31. cUtpy; fhl;lg;gl;lthwhd  ,U rk gUkDila 

fhe;jg;Gyj;jpy; cWjpahd kpd;Ndhl;lk; (I) I fhTk; 

flj;jp XY itf;fg;gl;bUg;gpd; flj;jp XY mDgtpg;gJ. 

 

1) XY jpirapyhd xU tpiria 

2) XY, fhe;jg;Gyj;jpw;F nrq;Fj;jhd xU tpiria  

3) XY ,y; fhe;jGyj;jpw;F nrq;Fj;jhf ,Uf;fj;jf;fjhf mikAkhW tyQ;Rop ,iz xd;W 

njhopw;gLk;. 

4) X Y ,y; fhe;jGyj;jpw;F nrq;Fj;jhf ,Uf;fj;jf;fjhf mikAkhW ,lQ;Rop ,iz xd;W 

njhopw;gLk; 

5) XY ,y; Nky; Nehf;fpa jpirapy; tpir xd;W njhopw;gLk;. 

 
 
 

32. rk fdtsTila ,U fz;zhbf;Fkpo;fs; xLq;fpa Foha; xd;wpdhy; ,izf;fg;gl;Ls;sd. 

,it 0°𝐶 ntg;gepiyapYk; 76 cm ,ur mKf;fj;jpYk; ,yl;rpa thAnthd;wpdhy; 

epug;gg;gl;Ls;sd. xU Fkpo; cUFk; gdpf;fl;bapYk; kw;iwa Fkpo; 62°𝐶 khwh ntg;g 

epiyapYs;s ePupDs;Sk; Kw;whf mkpOkhW itf;fg;gl;lhy; Fkpo;fspDs; cs;s thAtpd; 

Gjpa mKf;fk;> (,izf;fg;gl;l Fohapd; fdtsT Gwf;fzpf;fj; jf;fJ) ,ur mKf;fj;jpy;>; 
 

1)  
1×76×335

608
 𝑐𝑚   2) 

2×76×335

608
 𝑐𝑚  3) 

2×76×273

608
 𝑐𝑚   

 

4)  
2×76×608

335
 𝑐𝑚    5) 

2×76×335

273
 𝑐𝑚   

 

 

𝐴 
(+𝑞) 

 

(+𝑞) 

 

𝐸 
−𝑞) 

 

(+𝑞) 
𝐶 
 

𝐵 

 

D 

 
(+𝑞) 

 

 

𝑂 
 

. 

 

S 

S N 

N 
I 

X Y 

𝜃 

𝜔 
𝜔 
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33. Gjpjhf jpwf;fg;gl;l nghjpapypUe;J vLf;fg;gl;l fr;rhd; mYthf;fs; nfhs;fyd; xd;wpDs; 

,lg;gl;L> tsp cs;NsNah> ntspNaNah nry;yhjthW ,Wf;fkhf %lg;gl;lJ. rpy 

ehl;fSf;F gpd;du; nfhs;fyj;jpDs;Ns cs;s tspapd; njhlu;G <ug;gjd; 40% My; 

Fiwe;jpUg;gjhfTk; fr;rhd; mYthf;fspd; jpzpT m ,dhy; mjpfupj;jpUg;gjhfTk; 

fhzg;gl;lJ. nfhs;fyj;jpDs;Ns ntg;gepiy njhlu;r;rpahf khwhky; ,Ue;jhy;> Muk;gj;jpNy 

nfhs;fyj;jpDs;Ns ,Ue;j ePuhtpapd; jpzpT 
9𝑚

5
 Mf fhzg;gl;lnjdpd; nfhs;fyj;jpDs;Ns 

Muk;g njhlu;G <ug;gjd;.  
 

1)  72%  2)  80%  3)  84%  4)  90%  5)  92% 

 

34. rJu mbia nfhz;l gpukpl;L xd;iw cU fhl;LfpwJ. xt;nthU Kf;Nfhz gf;fq;fSk; 

rkgf;f Kf;Nfhzq;fshFk;. xU Vw;wk; Q MdJ gpukpl;bd; mbapdJ ikaj;jpy; epiyahf 

itf;fg;gl;Ls;sJ. xU Kf;Nfhz gf;fj;jpD}lhd ghak;. 
 

1) 
𝑄

∈𝑜
  2) 

𝑄

2 ∈𝑜
  3) 

𝑄

4 ∈𝑜
   

4) 
𝑄

8 ∈𝑜
  5) 

𝑄

6 ∈𝑜
  

 
 

 
 

 

35. xU Kid %baJk;;; rPuhd FWf;F ntl;Lg;gug;ig nfhz;lJkhd 

U Fohapy; 6H ePs ePu; epuiyf; nfhz;Ls;sJ. %bahdJ 

%bAs;sNghJ jputkl;l tpj;jpahrk; H %bahdJ jpwf;fg;gl  ,U 

Gaq;fspYk; jputkl;lk; rkdhFk; NghJ ePupd; fjp ahJ? 

(gpRf;Fikia Gwf;fzpf;f). 

1) 
1

4
√𝑔𝐻    2) √

𝑔𝐻

12
   3) √𝑔𝐻   

 

4) √
𝑔𝐻

2
   5) √

𝑔𝐻

8
  

 

36. epuk;gy; Mtp> epuk;ghj Mtp rk;ke;jkhd gpd;tUk; $w;Wf;fspy; rupahdJ / rupahdit. 

A) epuk;gy; Mtp mKf;fk; rhs;rpd; tpjpf;F fPo;gbAk;  

B) epuk;ghj Mtp mKf;fk; ntg;gepiyAld; rhs;rpd; tpjpf;fika mjpfupf;Fk;  

C) epuk;ghj Mtp mKf;fk; > epuk;gpa Mtpapd; mKf;fk; vd;git  mjd; fdtstpy; 

jq;fpapUf;Fk;.  

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

4) B, C kl;Lk;    5) A, B, C vy;yhk;  

  

37. Xu; mkpo;g;G ntg;gkhf;fp nghUj;jg;gl;l xU KOikahff;fhtyplg;gl;l nfhs;fyj;jpDs;Ns 

10 𝑔𝑠−1 vd;w khwh tPjj;jpy; 30°𝐶 ,y; cs;s ePu; njhlu;r;rpahf toq;fg;gLfpd;wJ. mkpo;g;G 

ntg;gkhf;fpapd; tY 25.5kW Mf cs;s NghJ ePupd; mNj toq;fy; tPjj;jpy; 100°𝐶 ,y; 

cs;s nfhjpePuhtp cz;lhf;fg;gLfpwJ. ePupd; jd;ntg;gf;nfhs;ssT 4 × 103 𝐽 𝑘𝑔−1 𝑜𝑐−1 vdpd; 

ePupd; Mtpahf;fypd; jd; kiw ntg;gk;. 
 

1) 2.24 × 106 𝐽 𝑘𝑔−1  2) 2.25 × 106 𝐽 𝑘𝑔−1  3) 2.26 × 106 𝐽 𝑘𝑔−1 

4) 2.27 × 106 𝐽 𝑘𝑔−1  5) 2.28 × 106 𝐽 𝑘𝑔−1 

 

%b 

Q 
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38. ru;trkkhd ,U cNyhff; Nfhy;fs; nfhjp ePuhtp miwapDs; cUtpy; fhl;lg;gl;lthW 

mUfUfhf itf;fg;gl;L> nfhjp ePuhtpia 𝑀 𝑘𝑔 𝑠−1 vd;Dk; tPjj;jpy; NkypUe;J fPohf 

nrYj;jg;gLtjd; %yk; Nfhy;fspd; Kidfs; ntg;gkhf;fg;gLfpd;wd. nfhjp ePuhtp miwf;F 

ntspNa cs;s xU Nfhypd; ePsk;> FWf;Fntl;L gug;G ntg;gf;flj;jhW KiwNa ℓ, 𝐴, 𝐾 

MFk;. Nfhypd; tisthd gFjp ed;whf ntg;gf;fhtyplg;gl;lJld; cWjp epiyapy; RahjPd 

Kidfspd; ntg;gepiy T MFk;. nfhjpePuhtpapd; 50% ePuhf xLq;FfpwJ. ePupd; Mtpahjypd; 

jd;kiwntg;gk; L vdpd;> T ,d; ngWkjp (°𝐶) ,y;  
 

1) 100 −
𝑀𝐿 ℓ

𝐾𝐴
  2) 100 −

𝑀𝐿 ℓ

4 𝐾𝐴
   

3) 100 −
𝑀𝐿 ℓ

2 𝐾𝐴
  4) 

𝑀𝐿 ℓ

2 𝐾𝐴
− 100   

5) 
𝑀𝐿 ℓ

4 𝐾𝐴
− 100 

 

 

 

39. nky;ypa Neuhd> ePskhd ,U rkhe;ju fk;gpfs; xt;nthd;Wk; cUtpy; fhl;bathW I vd;Dk; 

kpd;Ndhl;lj;ij fhTfpd;wd.  

 

gpd;tUk; tiuGfspy; PQORS topNa fhe;jg;gha mlu;j;jpapd; 

khwiy rupahf Fwpg;gpLtJ jhspw;F cs;Nehf;fpa 

fhe;jg;gha; mlu;j;jpapd; jpiria Nenud fUJf.  

 
 

 

 

1)       2)         3) 

 

 

 

 

 

4)        5)  

 

 

 

 
 

 
 

 

40. fhh; xd;Wk; uf; xd;Wk; xd;Wld; xd;W GuzkPs;jd;ikaw;w Nkhjyilfpd;wJ.uf;fpd;; jpzpT fhupd; 
jpzptpYk; ngupJ. 
gpd;tUk; $w;Wf;fSs;  

A. fhupy; Vw;g;gl;l ce;jkhw;wj;jpYk; ghh;f;f uf;fpy; Vw;g;gl;l ce;jkhw;wk; ngupJ 

B. fhupy; Vw;g;gl;l ,af;frf;jpkhw;wj;jpYk; ghh;f;f uf;fpy; Vw;g;gl;l ,af;frf;jp khw;wk;; ngupJ 

C. fhupy; Vw;g;gl;l Ntfkhw;wj;jpYk; ghh;f;f uf;fpy; Vw;g;gl;l Ntfkhw;wk; ngupJ 

1)  A, B kl;Lk; rupahdJ 2) A kl;Lk; rupahdJ 

3) B, C kl;Lk; rupahdJ 4) A, B, C vy;yhk; rupahdJ 

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

I I 

S P Q O R . . . 

nfhjpePuhtp 

B 

Q P R S 

B 

B 

S R O 
Q P S R O Q P 

B 

S R O Q P 

B 

P Q O R S 
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41. Gtpapd; ikaj;ijAk; re;jpudpd; ikaj;ijAk; njhLf;Fk; Nfhl;bd; eLg;Gs;spapy; <u;g;G 

Mu;KLfy; 1.1 × 10−3𝑔 Mf fhzg;gl;lJ. mj;Jld; GtpapdJk; re;jpudJk; ikaq;fSf;F 

,ilg;gl;l J}uk; Gtpapd; Miuapd; 60 klq;fhFnkdf;nfhs;f. re;jpudpd; jpzpT Gtpapd; 

jpzpitg; Nghy; vj;jid klq;F? (,q;F g Gtpapd; Nkw;gug;gpy; <u;g;G Mu;KLfyhFk;). 

1) 0.1  2) 0.12   3) 0.01   4) 0.012  5) 0.012 

 

42. mOj;jkhd ,Nyrhd fg;gpapd; Nkyhfr; nry;Yk; ,io 

xd;wpd; Kidfspy; 3kg, 2kg jpzpTfs; ,izf;fg;gl;L 

glj;jpy; fhl;bathW fg;gpapy; F = 60N epiyf;Fj;J tpir 

Nky;Nehf;fp gpuNahfpf;fg;gLfpwJ. 2kg, 3kg jpzpTfspd; 

Mu;KLfy;fs; KiwNa>  

1) 5ms-2,  0            2)  2ms-2, 2ms-2             3) 0, 5ms-2  

4)  10ms-2, 20ms-2            5) 10ms-2, 5ms-2 

 

43. ,U el;rj;jpuq;fs;> xt;nthd;wpdJk; jpzpT m Miu R, ,it Muk;gj;jpy; kpfg;ngupa J}uk; 

𝑟(>> 𝑅) ,y; ,Ue;J xd;iw xd;W Neubahf NkhJk; tifapy; ,aq;Ffpd;wd. ,tw;wpd; 

Muk;g fjpfs; Gwf;fzpf;fj;jf;fJ> NkhJk; fzj;jpy; ,tw;wpd; fjp> (el;rj;jpuq;fis rPuhd , 

epiwthd Nfhsq;fshf fUJf.) 
 

1) 𝑉 = √𝐺𝑚 (
1

𝑅
−

1

𝑟
)  2) 𝑉 = √𝐺𝑚 (

1

2𝑅
−

1

𝑟
)  3) 𝑉 = √2 𝐺𝑚 (

1

𝑅
−

1

𝑟
) 

 

4) 𝑉 = √2 𝐺𝑚 (
1

2𝑅
−

1

𝑟
)  5) √𝐺𝑚 (

1

𝑅
)  

 

44. r MiuAila kpd;idf; flj;jhj ,U tisaq;fs; cUtpy; fhl;lg;gl;lthW itf;fg;gl;L 

mitxt;nthd;Wk; rPuhf guk;gpAs;s Vw;wk; Q I nfhz;Ls;sd. ,U tisaq;fspd; mr;rpd; 

kPJ cs;s Gs;sp P ,y; epiy kpd; mOj;jk;. 
 

1) 
2 𝑄

4𝜋 ∈𝑜 𝑎
   2) 

2 √2 𝑄

4𝜋 ∈𝑜 𝑎
  3) 

√2  𝑄

4𝜋 ∈𝑜 √𝑎2+𝑟2 
  

 

4) 
2 𝑟 𝑄

4𝜋 ∈𝑜𝑑 √𝑎2+𝑟2 
  5) 

2 𝑄

4𝜋 ∈𝑜 √𝑎2+𝑟2 
 

 

45. gpshw;wpdk;  jilntg;gkhdp xd;iw ePupd; Kk;ikg;Gs;spapy; itf;Fk;NghJ mjd; jil8.400  

MFk; cUFk; gdpf;fl;bapy; itf;Fk;NghJ mjd; jil 8.399 MFk; nfhjpf;Fk; jputk; xd;wpDs; 

itf;Fk;NghJ mjd; jil8.800 MFk; nfhjpf;Fk; jputj;jpd; ntg;gepiy K ,y;?(kpd;jil 

ntg;gepiyAld; rPuhf khw;wkilfpd;wJ vdf; fUJf.) 

1) 286.17 2) 277.16 3) 4.01 4) 13.01 5) 273.18 
 

46. AB ,w;F FWf;Nf 1200 V mOj;j NtWghl;il 

gpuNahfpf;Fk; NghJ CD ,w;F FWf;Nfahd mOj;j 

NtWghL ahJ?  

1)  225 V  2)  450 V 3) 675 V  

4) 200 V  5)  100 V 

 

A 

B 

C 

D 

4𝜇𝐹 
3𝜇𝐹 

2𝜇𝐹 1𝜇𝐹 

F = 60N 

2kg 3kg 

𝑎 . p 

𝑎 +
  

+
  

+
  

+
  

+
  

+
  

 

+
  

+
  

+
  

+
  

+
  

+
  

 

+  
 

+  
 

+  
+  
+  
+  
+  
+  
 

+  
+  
+  
+  
+  
+  
 

+ 
  

+  
 

+  
 +  
 

+  
 

+  

+  
 

+  
 

+  +  

r 

r 
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47. glj;jpy; fhl;bathW fpilAld; 30 rupe;Js;s 

ruptpy; ehlhthdJ 4ms-1 vDk; rPuhd fjpAld; 

Nky;Nehf;fp (cU I) fPo;Nehf;fp (cU II) 

,aq;FfpwJ. ,e;ehlhtpdhy; 2kg jpzpTila 

Fw;wpahdJ 4ms-1 fjpAld; nfhz;L nry;yg;gLfpwJ. 

Fw;wpapy; njhopw;gLk; cuha;Ttpir gw;wpa 
$w;Wf;fspy; rupahdJ 

        cU I                          cU II 

1) G+r;rpak; G+r;rpak; 
2) ,af;ftpay; cuha;T tpir ,af;ftpay; cuha;T tpir 

3) 10N tpir ehlhtopNa fPo;Nehf;fp 10Ntpir ehlhtopNa Nky;Nehf;fp 

4) 10N tpir ehlhtopNa Nky;Nehf;fp 10N tpir ehlhtopNa Nky;Nehf;fp 

5) epiyapay; cuha;T tpir ,af;ftpay; cuha;T tpir 
 

48. epiyahd mtjhdpia tpyj;jp thfdk; xd;W 20ms-1 fjpAld; ,aq;Ffpd;wJ ,t;thfdj;jpy; 

,Ue;J njhlu;r;rpahf 600Hz mjpu;ntz;Zila xypia vOg;GfpwJ. fhw;whdJ thfdk; nry;Yk; 

jpirf;F vjpu;j;jpirapy; mjhtJ mtjhdpia Nehf;fp 30ms-1 Ntfj;Jld; tPRfpd;wJ. tspapy; 

xypapd; fjp 350ms-1 vdpd; mtjhdpahy; czug;gLk; miyePsk; mjpu;ntz; vd;gd 
 

1) 
400

600
 𝑚 ,480 𝐻𝑧    2)  

350

600
 𝑚 , 600 𝐻𝑧  3) 

400

600
 𝑚 , 570 𝐻𝑧  

 

4)  
330

600
 𝑚 ,

3960

7
 𝐻𝑧   5) 

350

600
 𝑚 ,

3360

7
 𝐻𝑧 

 

49. kiyg;ghijapy; (fpilAld; rupthd ghijapy;) thfdk; xd;W xa;tpy; ,Ue;J Nky;Nehf;fp 
,aq;fj; njhlq;FfpwJ. thfdj;jpy; ePu;j;njhl;b xd;W cs;sJ. gpd;tUk; $w;Wf;fSs; 
gpioahdJ. 

A) ePu;j;njhl;bapd; nkhj;j rf;jp mjpfupf;fpwJ 

B) ePu;j;njhl;bapy; cs;s ePu;%yf;$Wfspd; ,af;frf;jp mjpfupf;fpd;wJ 

C) ePh;j;njhl;bapd; cs;sPl;Lr; rf;jp mjpfupf;fpd;wJ 
 

1)  B, C kl;Lk;  ngha;ahdJ            2) A,C  kl;Lk; rupahdJ 

3) C kl;Lk; rupahdJ  4) A, B, C vy;yhk; rupahdJ 

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

 

50. fulhd fpilj;jiuapy; ,aq;Ffpd;w thfdk; xd;wpy; cQw;wg;gLfpwd;w (gpuNajhfpf;fg;gLfpd;w) 

tpir 𝐹𝑎𝑝𝑝  Neuj;Jld; gbg;gbahff; Fiwe;J G+r;rpakhfpd;wJ. thfdj;jpy; njhopw;gLk; cuha;T 

tpir gpuNahfpf;Fk; tpirAldhd khwiy jpwk;gltif Fwpg;gJ. (thfdj;jpy; njhopw;gLk; 

cuha;T tpirf;fhd tiuia jpwk;gl tifFwpg;gJ? thdkhdJ xa;tpw;F te;Js;sJ. 

 

 

30 

30 

2kg 
2kg 

45 45 45 45 45 

f f f f f 

𝐹𝑎𝑝𝑝 𝐹𝑎𝑝𝑝 𝐹𝑎𝑝𝑝 𝐹𝑎𝑝𝑝 𝐹𝑎𝑝𝑝 
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gFjp – II A 
 

 vy;yh ehd;F tpdhf;fSf;Fk; ,j;jhspNyNa tpilaspf;f. 

01. Njq;fha; vz;za;apd; mlu;j;jpia U Fohiag; gad;gLj;jp khztd; xUtd; Ma;T 

$lj;jpy; Jzptjw;fhf mtDf;F A1 = A, A2 = 2A FWf;Fntl;Lg;gug;Gf;fis cilaJk;> 

xd;Wf;nfhd;W rkhe;jukhd Gaq;fis cilaJkhd fz;zhbapyhd U Foha; xd;Wk; 

,uz;L miukPw;wu; Nfhy;fSk;> jhq;fpAk;> GdYk; NghjpasT ePUk;;> Njq;fha; vz;nzAk; 

toq;fg;gl;Ls;sd. (mfd;w Gaj;jpDs; Njq;fha; vz;nza; Cw;wg;gLfpd;wnjdf; fUJf.) 

i. gupNrhjid xOq;fikg;gpw;Fupa ngauplg;gl;l glj;ij tiuf. nghJf;fpil kl;lj;jpy; 

,Ue;J ePu; epuypd; cauk;  (ℎ1) vz;nza; epuypd; cauk; (h2)  Mfpatw;iw 

njspthff; Fwpf;f. 

 

 
 

 

ii. ePu; msf;fNtz;ba fzpaq;fis vOJf. 

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

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

 

iii. gFjp (ii) msf;fg;gl;l fzpaq;fisAk;  Njq;fha; vz;nzapd; mlu;j;jp 𝜌𝑜𝑖𝑙 ePupd; 

mlu;j;jp 𝜌𝑤 Mfpatw;wpw;fpilapyhd njhlu;ig ngWf. (tspkz;ly mKf;fk;   Pa 

vdf; fUJf) 

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

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

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

 

iv. NkNy cs;s njhlu;ig tiugpw;Fupa tifapy; xOq;fikf;f (rhukhwp X mr;rpYk; 

rhu;e;j khwp Y mr;rpYk; mikjy; Ntz;Lk;.) 

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

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

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

 

 

 

 Neuk; :- 3.00 kzpj;jpahyk; 10 epkplk; 
 

ngsjpftpay; - II A juk; :- 13 (2020) 

tlkhfhzf; fy;tpj; jpizf;fsj;Jld; ,ize;J 
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A 
B 

𝜃 

𝐿 

 

v. gFjp (iv) ,y; nfhLf;fg;gl;l njhlu;gpwFupa tiugpd; tbtj;ij tiuf. 

myFfSld; mr;Rfisg; ngaupLf. 

 

 

 

vi. gupNrhjid xOq;fikf;Fk;NghJ khztd; U Fohapd; Gaq;fis epiyf;Fj;jhf 

epWj;jtpy;iy vd;gij mtjhdpj;jhd;. ,jdhy; fzpf;fg;gl;l Njq;fha; vz;nzapd; 

mlu;j;jpapy; tO Vw;gLkh? tpsf;Ff. 

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

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

 

vii. gFjp (iii) ,y; ngw;w njhlu;ig Njq;fha; vz;nza; ePupy; kpjf;fpd;wJ vd;w 

Nfhl;bghl;bd; mbg;gilapy; ngw;Wf;nfhs;syhkh? mt;thnwdpy; mjw;Fupa 

njhlu;igg; ngWf. 

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

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

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

 

viii. gFjp (iii) ,y; ngw;w njhlu;ig Pascal ,d; jj;Jtj;ijg; gad;gLj;jp  ngWf. 

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

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

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

 

 

02. khztd; xUtd; Ma;T$lj;jpy; xh; vspa Criyg; gad;gLj;jp 

<h;g;gpdhyhd Mh;KLfiyf; fhzj; jpl;lkpl;lhd;.  

(a) (i)  vspa Crypd; miyT fhyk; T apw;fhd Nfhitia 

Crypd; ePsk; 𝐿, <h;g;gpdhyhd Mh;KLfy; g 

Mfpatw;wpd; rhh;gpy; vOJf.  

 ………………………………………………………… 

 

 

 

(ii) tiuig Fwpg;gjd; %yk; g apw;fhd xUngWkhdj;ijg; 

ngWtjw;F Nkw;Fwpj;j Nfhitia kpf cfe;j tpjj;jpy; 

kPsnthOq;FgLj;Jf. 

………………………………………………………………………………………

……………………………………………………………………………………… 
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(iii) T apw;F thrpg;Gf;fis vLf;Fk;NghJ khztd; khl;Nlw;W Crpia Nkw;Fwpj;j 

cUtpy; fhzg;gLfpd;wthW Gs;sp B apw;F topg;gLj;jp itf;fpd;whd;. Neu 

mstPl;bw;fhf ,t;T+rpiag; Gs;sp A apw;F topg;gLj;JtjpYkghh;f;f Gs;sp B 

apw;F topg;gLj;jy; Vd;$ba nrk;ikiaj; jUfpd;wnjdf; Fwpg;gpLf. 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

 

(b) (i)  khztd; Xh; miyTf;F khj;jpuk; Neuj;ij mse;jNghJ mtDila thrpg;G   

2.0 s Mf ,Ue;jJ.NeumstPl;y; cgfuztO 0.1 s vdpd; miyTfhyj;jpd; 

ngWkhdj;jpd; rjtPj tOitj; Jzpf. 

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

 

(ii) mtd; Xh; miyTf;fhd Neuj;ij msg;gjw;F gjpyhf 25 miyTfSf;fhd 

Neuj;ij mse;J ngw;w ngWkhdk; 50.2 s MFk;. Neu mstPl;bd; ngWkhdj;jpd; 

rjtPj tOitj; Jzpf. (ckJ tpiliaf; fpl;ba KjyhtJ jrkjhdj;jpw;F 

jUf) 

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

 

(c) khztd; Crw;Fz;lhf Miu r I cila xU rPu; cNyhff; Nfhsj;ijg; 

gad;gLj;jpdhd;. mtd; Crypd; ePsj;jpw;fhfg; gad;gLj;jpa ePsk; L 

cUtpy; fhzg;gLfpd;wJ. L vjph; T2 tiuigf; Fwpj;j gpd;dh; mjd; 

gbj;jpwd; 4.0 s2 m-1 vdTk; ntl;Lj;Jz;L 0.04 s2 vdTk; fz;lhd;. 

(i) NkNy (a) (ii) ,y; cs;s Nfhitia L,r,g Mfpatw;wpd; rhh;gpy; 

kWgbAk; vOJf. 

 …………………………………………………………………………………

……………………………………………….………………………………… 

 

(ii) g ia Jzpf (𝜋ia 3.1 vd vLf;f) 

 ……………………………………………………..…………………...………

…………………………………………………………………………………. 

 

(iii) Nfhsj;jpd; Miu r iaj; Jzpf. 

………………………………………………………………………………………………

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

 

 

𝐿 

𝑟 
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(d) tsp <Uif fhuzkhf miyTfspd; tPr;rk; Neuj;Jld; gbg;gbahf Fiwe;J Crw; 

Fz;L ,Wjpahf xa;tpw;F tUfpd;wnjd khztd; mtjhdpj;jhd;. mtd; mNj 

Miuia cila xU kuNfhsj;ijg; gad;gLj;jp Nkw;Fwpj;j gupNrhjidia 

kWgbAk; nra;jhd;.ve;j Crw;Fz;L Xa;Tf;F tUtjw;Ff; Fiwe;jsT Neuj;ij 

vLf;Fk;? ckJ tpilf;fhd fhuzq;fisj; jUf. 

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

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

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

 

03. ghlrhiy Ma;T $lj;jpNy tspapdJ gdpgLepiy Jzpag;gl;L mjd; rhu; <ug;gjd; 

JzpAkhW Nfl;fg;gLfpd;wPu;.ckf;F  rh;trk kpDf;fpa fNyhupkhdpfs; ,uz;L NghjpasT 

ePh;> ,uz;L ntg;gkhdpfs;> fyf;fp> rpwpa gdpf;fl;bj; Jz;Lfs; Mfpad jug;gl;Ls;sd. 

i) ,g; gupNrhjid mikg;gpdJ tupg;glk; xd;iw tiuf.  

 

 

 

 

 

 

 

 

 

ii) NkNy tiuag;gl;l tupg;glj;jpy; cs;s cgfuzq;fisg; ngaupLf.  

 

iii) ,g;gupNrhjidapy; ntg;gepiy thrpg;Gf;fis ngwNtz;bAs;sJ. mtw;iw 

vg;NghJ ngwNtz;Lk;.vt; ntg;gkhdpfspypUe;J ,t; thrpg;Gf;fs; ngwg;gLk; 

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

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

 

iv) ,g;gupNrhjidapy; fNyhupkhdpapd; Nkw;gug;gpy; gdp cUthfpf; nfhz;L cs;sij 

vt;thW cWjpg;gLj;jpf; nfhs;tPu;. 

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

 

v) ,g;gupNrhjidapy; ngupa gdpf;fl;bj; Jz;Lfs; ,lg;gLtjhy; vjpu;nfhs;Sk; 

nrad;Kiwr; rpukk; ahJ? 

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

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

 

 

 

 

 

 



juk; - 13 (2020) etk;gu; - 2019   F.W.C 5 ngsjpftpay; – II A 
 

 

vi) ,g;gupNrhjidapd; ngWNgw;wpy; Rthr tsp (%r;R) ghjpg;ig Vw;gLj;Jk;. ,jw;fhf 

Nkw;nfhs;sf;$ba Kw;fhg;gpidf; Fwpg;gpLf.  

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

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

 

vii) epuk;gpa Mtp mKf;fk; rhu;ghf rhuPug;gjDf;fhd (𝑅𝐻) xU Nfhitia vOJf. 

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

 

viii) ,g;gupNrhjidapy; ngw;w thrpg;Gf;fs; fPNo jug;gl;Ls;sJ. jug;gl;l xt;nthU 

ntg;gepiyfisAk; ,dk; fhz;f.  

30°𝐶 – …………………………………………………………… 

23.9°𝐶 – …………………………………………………………… 

24.1°𝐶 – …………………………………………………………… 

 

ix) fPNo jug;gl;l ml;ltiziag; gad;gLj;jp Ma;T $lj;jpd; rhu; <ug;gjidj; Jzpf. 
 

ntg;gepiy 22 24 26 28 30 32 

epuk;gpa Mtp mKf;fk; mmHg 18 24 29 33 36 38 

 

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

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

 

x) rpy fhyq;fspy; ntspr;Rthr tspia CJk; NghJ Gif Nghd;W ntspg;gLtij 

mtjhdpf;f KbAk;. ,jw;Fupa fhuzj;ij tpsf;Ff.  

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

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

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

 
 

04.  

 

 

 
 

 

tpuptpy;iynahd;wpdJ Ftpaj;J}uj;ijj; JzpAk; gupNrhjidnahd;wpd; gFjp 

xOq;fikg;G cUtpw; fhl;lg;gl;Ls;sJ. 𝑂𝐿 vd;gJ jhq;fpapy; Vw;wg;gl;l nghUs; 

CrpahFk;. ,t;t+rpapd; EdpahdJ fhl;lg;gl;lthW tpy;iyapd; xspapay; mr;rpy; 

(Kjyr;R) ,Uf;FkhW  nrg;gk; nra;ag;gl;Ls;sJ.  

a) cUg;gb S I ,dq;fhz;gJld; mjdhy; Vw;gLk; mD$yj;ijAk; Fwpg;gpLf.  

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

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

𝑂𝐿 

𝑆 

𝐸 

𝑀 
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b) jsthb M I itg;gjw;F Kd;ghf Crp 𝑂𝐿 tpdJ tpuptpy;iyapdhy; cUthf;fg;gLk; 

tpk;gj;ijj; jFe;jthW ngw;Wf;nfhs;tJ mtrpakhFk;. fz;zpdJ mikT E My; 

fhl;lg;gl;Ls;sJ.  
 

i) ,t;tpk;gkhdJ fz;Zf;Fj; Njhw;wkspf;Fnkd vjpu;ghu;f;fg;gLk; tpjj;ij 

cUtpw;F Fwpj;Jf; fhl;Lf. 

 

 

ii)     khztdpdhy; mtjhdpf;fg;gl;l ,t;tpk;gk; mUfpYs;sthW mike;jpUe;jJ. 

,t;ttjhdpg;Gf;Fupa rhj;jpakhd fhuzkhf ,Uf;ff;$batw;iw  Fwpg;gpLf.  

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

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

 

iii) NkNy b(ii) ePu; Fwpg;gpl;l epiyikapy; Crpapd; tpk;gj;ij epiyf;Fj;jhfTk; 

mjd; EdpahdJ tpy;iyapd; Kjyr;rpy; ,Ug;gjw;Fk; ePu; ve;eltbf;ifia 

Nkw;nfhs;tPu;. 

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

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

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

 

c) Crp 𝑂𝐿 ,d; tpy;iyapdhy; cUthd tpk;gj;ij ,lq;fhz;gjw;fhf ,d;Ndhu; Crp 

𝑂𝑀 ck; jug;gLfpd;wnjdf; nfhs;f. rpwpa jsthb M ck; cUtpy; cs;sthW 

itf;fg;gl;Ls;sjhff; fUJf.  

 

i) gFjp b (i) ,y; ePu; tiue;j tpk;gj;jpd; epiyia mwptjw;fhf ePh; Crp 𝑂𝑀 ,d;  

mikit cUtpw; Fwpj;Jf;fhl;Lf.  

 

ii) ,jw;Fupa gupNrhjidr; nrad;Kiwiaf; Fwpg;gpLf.  

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

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

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

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

 

iii) tpy;iyapypUe;J 𝑂𝐿 ,d; J}uk; x, tpy;iyapy; ,Ue;J jsthb  M ,d; J}uk; y, 

jsthb M ,ypUe;J Crp 𝑂𝑀 ,d; J}uk; z vdpd; tpy;iyf;Fupa nghUs; J}uk; U, 

tpk;gj;J}uk; V vd;gtw;iw 𝑥, 𝑦, 𝑧 rhu;ghf vLj;Jiuf;f.   

U = ……………………………………………………………………………...……….. 

V = ……………………………………………………………………………...……….. 
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d) i) U, V vd;gtw;iw tpuptpy;iyapd; Ftpaj;J}uk; f cld; njhlu;GWj;Jk; nghJr; 

rkd;ghl;il (nka;nghUs; khatpk;gk;,khag;nghUs; nka; tpk;gk;, khanghUs; 

kha tpk;gk; Mfpatw;wpw;Fupaij)  vOJf. ePh; gpuNahfpj;j Fwptof;if 

njspthf vOJf.  

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

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

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

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

 

ii)   Neu;Nfhl;L tiuig tiutjw;fhf rkd;ghl;il kPsnthOq;FgLj;Jf. 

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

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

 

iii) ePu; NkNy xOq;FgLj;jpa rkd;ghl;Lf;F ngw vjpu;ghu;f;Fk; gUk;gb tiuig 

mUfpYs;s mr;Rf;fspy; tiuf.  

 

 

 

 

 

 

 

iv) ,t;tiugpypUe;J Ftpaj;J}uj;ij vt;tpjk; ngwyhnkdf; Fwpg;gpLf.  

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

……………………………………………………………………………………………….. 
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gFjp -  II B  

fl;Liu tpdhf;fs;  
 

 ehd;F tpdhf;fSf;F tpil vOJf. 

05. (a)  jpzpT 150 g IAk; Miu 𝑟 =3.5 cm IAk; cila xU golf ge;J mlu;j;jp 

1.3 𝑘𝑔 𝑚 −3I cila mirahj tspapy; 120 Rw;Wfs; / nrf;fd; vd;Dk; tPjj;jpy; 

ge;jpd; ikaj;jpD}lhfr; nry;Yk; Row;rp mr;Rg;gw;wp Row;rpaile;J (back spin)  

nfhz;Lk; 𝑣 =60ms-1 clDk; nry;fpwJ. mUNf  ,Ue;J ghu;f;Fk; NghJ (side view) 

ge;J Njhd;Wk; tpjk; cUtpy; fhzg;gLfpd;wJ. (𝜋=3 vdf; nfhs;f.) ,t; back spin 

Row;r;rp fhuzkhf ge;jpd; cr;rp gFjpapYk; mbg;gFjpapYk; tsp mUtpfspd; 

ruhrupf;fjpfs; khw;wkiltjdhy; NgZhaPapd; tpisT fhuzkhf  ge;jpd; 

cr;rpg;gFjpf;Fk; mbg;gFjpf;Fkpilapy; mKf;fNtWghL Vw;gLfpd;wJ.  
   

 

 

 

 
 

 
 

i) Golf ge;jpdJ jdpr; Row;r;rp ,af;fj;ij kl;Lk; fUjp tsp mUtpf;Nfhl;il tiuf. 

ii) Golf ge;jpdJ ngah;T  ,af;fj;ij kl;Lk; fUjp tsp mUtpf;Nfhl;il tiuf. 

iii) ge;jhdJ ngah;T ,af;fj;ijAk; Row;r;rp ,af;fj;ijAk; Mw;Wfpd;wNghJ tspapd; 

mUtpf;Nfhl;il tiuf. 

iv) Gs;spfs; X, Y ,y; ge;J(ge;jpd; ikak;rhh;ghf) rhh;ghd tspapd; Ntfj;ijf;fzpf;f. 

v) ge;jpd; cr;rpgFjpapYk; mbg;gFjpapYk; cs;s X,Y Mfpa Gs;spfspy; mKf;f 

tpj;jpahrj;ijf; fhz;f. 

 

(b)  Baseball, fpupfw; ge;J, tennis ge;J golf ge;J Nghd;w tpisahl;LfspYk;; ge;jpd; 

Row;r;rpahdJ ngUk; jhf;fj;ij Vw;gLj;Jfpd;wJ. tennis ge;jpd; kPJs;s Jk;GfSk; (fuzz) 

fpupfw; ge;J my;yJ base ge;jpd; kPjhd NfhLfSk; (ridges) ,tw;wpy; (Row;rp tpisit) 

gpd; Row;rpia> cr;rpr;Row;rpia> epiyf;Fj;J mr;Rg;gw;wpa Row;rpia (backspin, ,topspin, or 

spin about a vertical axis).Vw;gLj;Jtjw;F NjitahfTs;sJ. Golf ge;jpw;F 𝑣 vd;Dk; 
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Muk;gf;fjpAk; 𝜔vd;Dk; tPjj;jpy; Row;r;rpAk; (spin)  nfhLf;fg;gLfpd;wJ. ge;J Row;r;rp 

,af;fj;ij Mw;Wtjdhy; golf ge;jpy; cah;j;JtpiriaAk; <UiftpiriaAk; tspapdhy; 

cQw;wg;gLfpd;wJ.epiyahd tspapy; golf ge;jhdJ backspin ,id nfhz;bUf;Fk;NghJ 

ge;jpd; fPo;gFjpapy; ge;jpd; Nkw;gug;gpYs;s Gs;sp rhh;ghd tspapd; fjpahdJ ge;jpd; 

Nky;gFjpapy; cs;s ge;jpd; Nkw;gug;gpYs;s Gs;sp rhh;ghd tspapd; fjpapYk; ngupJ. 

ge;jpd; mbg;gFjpapy; tsp%yf;$Wfs; NkhJtjdhy; Vw;gLk; (𝐹𝑏) tpirahdJ ge;jpd; 

Nky;g;gFjpapy; tsp%yf;$Wfs; NkhJtjdhy; Vw;gLk; (𝐹𝑡)tpirapYk; ngupJ.vdNt ge;jpd; 

Ntfj;jpw;F nrq;Fj;jhd jpirapYs;s tpirfspd; Njwpa $W cah;j;J tpirAk;. ge;jpd; 

Ntfj;jpw;F vjph;j;jpirapYs;s tpirapd; $W <Uif tpirAkhFk;. cah;j;JtpirAk; 

<UiftpirAk; ge;jpd; fjp mjpfupf;f mjpfupf;Fk;. Mdhy; cah;j;J tpirahdJ czh;r;rp 

$baJ (sensitive). ge;jhdJ mbf;fg;gLk;NghJ cah;j;J tpirahdJ ge;jpd; epiwapYk; 

ngupjhf ,Uf;fyhk;..  

 

 

 

 

 

 

 

Gtpnjhlh;ghf tsp%yf;$Wfs; mirahky; cs;sd vdTk; tsp%yf;$Wfs; 

G+uzkPs;jd;ik NkhJif milfpd;wd vdTk; fzpg;Gf;fspw;F fUJf. tspapd; 

ghFepiyapdhy; Vw;gLk; tpirfis mjhtJ tspj;jiltpirfisg; Gwf;fzpf;f. 

 

i) ge;jpd; Nkw;gug;gpYs;s Gs;sp  rhh;ghf glj;jpy; fhl;lg;gl;l tsp%yf;$Wfspy; Vw;gLk; 

ce;j khw;wj;jpw;fhd Nfhitia tsp%yf;$Wfspd; jpzpT 𝑚, ge;jpdNkw;gug;gpYs;s  

Gs;sp rhh;ghf tsp%yf;$Wfspd; fjpfs; 𝑣1, 𝑣2 tsp%yf;$W ge;jpd;Nkw;gug;w;F 

nrt;ntz;Zld; mikf;Fk; Nfhzk; 𝜃 Mfpatw;wpd; rhh;gpy; vOJf. 

 

ii) ge;jpd; mbg;gFjpapy; tsp%yf;$Wfs; NkhJtjdhy; Vw;gLk; Nky;Nehf;fpa (𝐹𝑏) tpir, 

ge;jpd; Nky;g;gFjpapy; tsp%yf;$Wfs; NkhJtjdhy; Vw;gLk; fPo;Nehf;fpa (𝐹𝑡)tpir 

Mfpatw;wpd; rhh;gpy; ge;jpy; cQw;wg;gLk; cah;j;J tpir , <Uif tpiria vOJf. 

 

iii) 1) Golf ge;jhdJ Row;r;rp ,af;fj;ij Mw;whky; jdpngah;T ,af;fj;ij Mw;Wk;khW 

(Fw;wpl;l Nfhl;bdhYk;)  

 

2) Golf ge;jhdJ Row;r;rp ,af;fj;Jld; ngah;T ,af;fj;ij Mw;WkhW (jbj;j 

Nfhl;bdhYk;)  

 xNu fjpAld; Fwpj;j Gs;spapypUe;J vwpag;gl;lhy; (mUNf  ,Ue;J ghu;f;Fk; 

NghJ 𝑠𝑖𝑑𝑒 𝑣𝑖𝑒𝑤) ge;jpd; ghijfis xNu tiuglj;jpy; tiuf. (tspj;jil 

tpirfisg; Gwf;fdpf;f)   

 

 

𝜃 

𝜃 

𝑉2 

𝑉 

𝑉1 

𝜔 

𝐹𝑏 

𝐹𝑡 
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06. (a)  

i) njhg;gpsu; tpisT vd;why; vd;d? 

 

 

ii)     A   B  

 
 

𝑓 vd;Dk; kPbwDld; xypia vOg;gpagb 𝑉 vd;Dk; Ntfj;Jld; xypKjy; 𝑆 

efUfpd;wJ. epiyahf epw;Fk; Nehf;Feu;fs; 𝐴, 𝐵 vd;gtu;fSf;F Nfl;Fk; xypapd; 

kPbwd; gw;wp miyKfj;ij mbg;gilahff; nfhz;L tpsf;Ff. (tsp 

miratpy;iynadf; nfhs;f) 
 

iii) Nehf;Feu;fs; 𝐴, 𝐵 vd;NghUf;F Nfl;Fk; xypapd; kPbwid 𝑓. 𝑉. 𝐶 Mfpatw;wpd; rhu;gpy; 

vOJf. (,q;F 𝐶 – xypapd; Ntfk;) 

 

iv) xyp KjyhdJ xspKjyhf fUJk; NghJ Nehf;Feu;fs; 𝐴, 𝐵 vd;NghUf;F 

nts;nshsp KiwNa rptg;ghfTk;> ePykhfTk; Njhd;wpaJ. tpsf;Ff.   

 

 

 

 

 

 

glk; 

 

 

 

(b)  njhg;gpsu; tpisT kUj;Jtj;Jiwapy; nrq;FUjpf; fyq;fspd; mirit Ez;zha;T 

nra;ag;gad;gLfpd;wJ.  

,t; Ma;tpw;fhf fopnahyp miy gad;gLj;jg;gLfpd;wJ. NkNy cUtpy; 

fhl;lg;gl;lthW kPbwd; 𝑓I cila fopnahyp miyfis rhjdk; T clypDs; 

CLflj;Jfpd;wJ. gpd;du; FUjpf;fyj;jpypUe;J njwpj;J tUk; fopnahyp 

miyfisAk; rhjdk; T ngw;Wf;nfhs;fpd;wJ. njwpj;J tUk; fopnahyp miyapd; 

kPbwDf;Fk; CLflj;Jk; fopnahop miyapd; kPbwDf;Fk; cs;s tpj;jpahrk; 

njhg;gpsu; kPbwd; vdg;gLk;. 𝜃 vd;gJ fopnahyp fw;iwf;Fk; (CLflj;Jk; fw;iw> 

cs;thq;Fk; fw;iw) FUjpf;fyk; nry;Yk; ghijf;FkpilNa cs;s Nfhzkhf fUJf.  
 

nky;ypioaj;jpy; fopnahyp miyapd; Ntfk; 𝑣 MFk;. FUjpf;fyj;jpd; Ntfk; 𝑢. 

i) rhjdj;ij epiyahd KjyhfTk; nrq;FUjpf;fyj;ij ,aq;Fk; Nehf;FeuhfTk; 

nfhz;L fyj;jpdhy; fz;Lgpbf;fg;gLk; kPbwd; 𝑓1 ,w;fhd Nfhitia 𝑓, 𝑢, 𝑣, 𝜃  

rhu;gpy; vOJf.  

 

S . 

 

 

rhjdk; T 

cs;thq;Fk; ghfk; 

FUjp gha;r;ry; 

CLflj;Jk; ghfk; 

nky;ypioak;  
n[y;  
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ii) 𝑓1 kPbwidAila ,aq;Fk; Kjyhf fyj;jpid fUjp> rhjdk; T cs;thq;Fk; 

kPbwid 𝑓, 𝑢, 𝑣, 𝜃  Mfpatw;wpd; rhu;gpy; fhz;f. 
 

iii) njhg;gpsu; kPbwd; 𝑓2  xU Neu; ngWkhdk; vdf;fUjp mjidf; fzpf;f.  

iv) 𝑓 = 10𝑀𝐻𝑧 ,w;F 𝑓2 = 5𝑘𝐻𝑧 vd mwpag;gl;lJ. nky;ypioaj;jpy; fopnahypapd; 

fjp 1500 𝑚𝑠−1 nrq;FUjp fyj;jpd; fjpiaf; fzpf;f. 𝜃 = 15° vdf; nfhs;f. 

cos 𝜃 = 0.97      , sin 𝜃 = 0.26     , tan 𝜃 = 0.27      

v) ,t;tha;tpw;F fopnahyp miy gad;gLj;jg;gLtjd; mD$yq;fs; ,uz;L jUf.  
 

 

07. 

a) i) xUq;F tpy;iynahd;iwg; gad;gLj;jp nka;ahd nghUnshd;wpdJ epkpu;e;j> 

cUg;ngUj;j tpk;gj;ij vt;tpjk; ngwKbAnkd;gijf; fhl;Ltjw;fhf 

fjpu;g;glj;ij tiuf. FtpaGs;spiaj; njspthff; Fwpj;Jf; fhl;Lf.  
 

ii) njspTg;ghu;itapd; ,opTj;J}uk; D Mf cs;s xUtu; NkNy a (i) ,Ys;s 

tpk;gj;ij Nehf;Ftjhff; fUJf. tpy;iyapd; Ftpaj;J}Uk; f MFk;. 

,t;tpy;iyapd; Vfgupkhz ngupjhf;fj;Jf;Fupa Nfhitnahd;iw f, D rhu;ghfg; 

ngWf. (fz; fz;tpy;iyf;F mz;ikahf cs;snjdf; fUJf) 

 

b) i) ,ay;ghd nrg;gQ;nra;ifapYs;s $l;L EZf;Ff; fhl;bnahd;wpdJ cUg;ngUf;f 

tY M Miu 𝑀 =
𝛽

∝
 vd;gjhy; tiuaWf;fg;gLfpwJ. 

𝛽, ∝ vd;gtw;iw ,dq;fhz;f.  
 

ii) $l;LEZf;Ff; fhl;bnahd;W 8.0 mm, 50 mm Ftpaj;J}uq;fisf; nfhz;l ,U 

xUq;F tpy;iyfisf; nfhz;lJ. nghUspapypUe;J 10 mm J}uj;jpy; 

EZf;Ff;fhl;bapd; mr;rpd; topNa rpwpa nghUnshd;W itf;fg;gl;Ls;sJ. 

tpy;iyfSf;F ,ilg;gl;l J}uj;ij khw;Wtjd; %yk; ghu;itj;J}z;bypUe;J   

250 mm J}uj;jpy; cUg;ngUj;j khatpk;gk; xd;W cUthf;fg;gLfpwJ. 

gpd;tUtdtw;iwf; fhz;f. njspTg;ghh;itapd; ,opTj;Jhuk; 25 cm 

1. nghUs;tpy;iyahy; cUthf;fg;gLk; tpk;gk; nghUs;tpy;iyapypUe;J vt;tsT 

J}uj;jpy; ,Uf;Fk;.  

2. tpy;iyfSf;F ,ilapYs;s Ntwhf;fk; ahJ? 

3. $l;L EZf;Ff;fhl;bapd; cUg;ngUf;f tYitf; fzpf;f.  
 

iii) ,g;NghJ ghu;itj;Jz;il mirg;gjd; %yk; tpy;iyfSf;F ,ilapYs;s 

Ntwhf;fkhdJ 80 mm Mf khw;wg;gLfpwJ. gpd;tUtdtw;iwf; fhz;f.  

1. ,Wjp tpk;gj;jpdJ Gjpa epiyiaf; fzpf;f.  

2. ,Wjp tpk;gj;jpypUe;J fz;zhzJ njspTg;ghu;itapd; ,opTj;J}uk; 25𝑐𝑚 ,y; 

cs;snjdf; fUjp cUg;ngUf;f tYtpd; Gjpa ngWkhdj;ijf; fzpf;f.  

 

08. a) ePu;j;jlhfnkhd;W 30°𝐶 ePiuAk; mNj ntg;gepiyapy; ePuhtpiaAk; nfhz;Ls;sJ. 

i) 30°𝐶 apy; ePu; %yf;$WfspdJk; ePuhtp %yf;$WfspdJk; fjp> mirAk; jd;ik 

Mfpatw;iw xg;gpLf. 

ii) njhFjp xd;wpd; cs;sPl;L rf;jp vd;gjhy; ahJ tpsq;FfpwPu;.? 
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iii) gFjp ii ,id gad;gLj;jp> xNu ntg;gepiyapy; myF jpzpTila ePu;> ePuhtp 

Mfpatw;wpd; cs;sPl;L rf;jpfis xg;gpLf. 

iv) Vd; gjhu;j;jnkhd;wpd; Mtpahjypd; jd;kiw ntg;gk; cUfypd; jd;kiw 

ntg;gjpYk; ngupJ vd;gij cs;sPl;L rf;jpia gad;gLj;jp tpsf;Ff.  

 

b) ePu;j;jlhfj;ij tha;f;fhy; xd;W efuj;Jld; ,izf;fpwJ tha;fhy; efuj;jpw;F J}a 

ePiu 2.7𝑚3 𝑠−1 vDk; tPjj;jpy; toq;FfpwJ. tha;f;fhyhdJ 51𝑘𝑚 ePsKk; 9.2𝑚 

mfyKk; cilaJ gfy; Neuj;jpy; XuyF ePu; Nkw;gug;G 900𝑊/𝑚2 vDk; tPjj;jpy; 

#upadpypUe;J tYit cwpQ;RfpwJ. ePupd; ntg;g epiy khwtpy;iy.  

i) efuj;jpy; gad;gLj;jg;gLk; ePupd; mstpYk; ghu;f;f $Ljyhd msT 

ePu;;j;jlhfj;jpypUe;J toq;f Ntz;bAs;sJ Vd; vd tpsf;Ff. 

ii) ePupd; mlu;j;jp 1000𝑘𝑔/𝑚3 ePupd; Mtpahjypd; jd;kiw ntg;gk; 2.26 × 106 𝐽/𝑘𝑔 

ePu;j;jlhfj;jpypUe;J toq;f Ntz;ba ePupd; tPjj;ijf; fzpf;f.  

iii) tha;f;fhypy; ,Ue;J ,of;fg;gLk; ePiu Fiwf;f ,uz;L topKiwfis 

MNyhrpf;f mjdhy; Vw;gLk; gpur;rpidia Kd;itf;f. 

 

09.  gpd;tUk; ciug;gFjpia thrpj;J fPNo Nfl;fg;gl;l tpdhf;fSf;F tpil vOJf. 
  

   M jpzpTk; R MiuAk; cilaJk; RoyhjJkhd xU Nfhs cLitf; fUJf. 

,t; cLtpw;fhd mjd; Nkw;gug;gpd; kPJ cs;s jg;gy; Ntfk; (𝑉𝑒) MdJ M, R, G (mfpy 

<u;g;G khwpyp) Mfpatw;wpd; rhu;ghf vLj;Jiuf;f KbAk;. jg;gy; Ntfj;ij tpl 

Nkw;gug;gpy; Jzpf;ifapd; Ntfk; ngupjhf ,Ug;gpd;> mJ mt; cLtpd; <u;g;Gg;Gyj;ij 

tpl;L ntspNaWk;. jg;gy; Ntfj;ij tpl Jzpf;ifapd; Ntfk; rpwpjhf ,Ug;gpd; mJ 

kPz;Lk; mt; cLtpd; Nkw;gug;ig te;jilAk;.  
 

   fUe;Jis (Black hole) vd;gJ jw;fhy <u;g;Gf; nfhs;ifapy; kpfTk; ftu;r;rpahd 

tpaj;jF vjpu;T$Wifahf ,Uf;fpd;w NghjpYk; mjd; mbg;gilf; fUj;ij epA+l;ldpd; 

Nfhl;ghLfspd; mbg;gilapy; tpsq;fpf;nfhs;s KbAk;. xU cLtpd; Nkw;gug;gpy; 

,Ue;jhd jg;gy; Ntfk; (𝑉𝑒) MdJ xspapd; fjp (𝑐) ,Yk; ghu;f;f mjpfkhf ,Ue;jhy; 

mj;jifa Xu; cLtpy; ,Ue;J fhyg;gLk; xsp mt; cLit Nehf;fp jpUk;gptUk; vd 

td. N[hd; kpr;nry; (Rev. John Mitchell) vLj;Jiuj;jhu;. 
 

   M jpzpTila Xu; cL mjd; Miu R MdJ Fwpj;j MiuapYk; Fiwthf 

,Ue;jhy; mJ fUe;Jisahfj; njhopw;gLk; vdTk; ,t;thwhd re;ju;g;gq;fspy; 𝑉𝑒 ≥ 𝑐 

Mf fhzg;gLk; vdTk; Nkw;Fwpj;j 𝑉𝑒  ,w;fhd njhlu;Glikapy; 𝑉𝑒 = 𝑐 vd ,Lk; NghJ 

mt; cL fUe;Jisahf njhopw;gLtjw;fhd mtjp Miuia ngw;Wf;nfhs;s KbAk; 

vdTk; 1916k; Mz;by; fhu;y; Rthw;];iry;l; (Karl Schwarzschild)  vd;gtu; [d;iudpd; 

nghJj;njhlu;Gf; nfhs;ifiag; gad;gLj;jp mtjp Miu (𝑅𝑆) ,w;fhd xU njhlu;igg; 

ngw;whu;. ,t; mtjp Miu Rthw;];iry;l; Miu (Schwarzschild radius) vdg;gLk;  
 

   xU fUe;Jisiar; Rw;wp Miu 𝑅𝑆 I cila Nfhs Nkw;gug;G> epfo;r;rp 

mbthdk; (Event horizon) vdg;gLk;. mjhtJ ,f;Nfhsj;jpd; Nkw;gug;gpy; ,Ue;J xsp 

ntspNa tuKbahJ. Mifahy; mjDs;Ns eilngWk; epfo;r;rpfs; vkf;Fj; 

njuptjpy;iy.  
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   thd;ntspapy; kpd;dpf; nfhz;bUf;Fk; xt;nthU el;rj;jpuj;jpw;Fk; xU 

Fwpg;gpl;l MAl;fhyk; cz;L. mjw;fhd MAl;fhyk; KbtilAk; NghJ mit 

fUe;Jisahf khwptpLtjhfTk; xU mwptpay; Ma;T $WfpwJ. fUe;Jisfis 

%d;Wtifahf tifg;gLj;j KbAk;. 
 

i) kpdpNar;ru; (Miniature) 

ii) ];nly;yhu; (Stellar) 

iii) Rg;gu;khrpt; (Supermassive) 
 

kpdpNar;ru; fUe;Jis vd;gJ #upadpd; jpzpittpl Fiwe;j jpzpTilajhFk;. 

];nly;yhu; vd;gJ kpfg;ngupa el;rj;jpuk; mope;J NghFk; NghJ cUthFk; 

fUe;JisahFk;. Rg;gu;khrpt; vd;gJ gy gpy;ypad; fzf;fpyhd #upadpd; jpzpitf; 

nfhz;ljhFk;. ,it nghJthf ghy;tPjp (Milky way galaxy) apd; eLtpy; cUthFk;. 
 

nk];]pau; 87 (M 87) vd;Dk; fUe;Jis jw;NghJ tpQ;Qhdpfshy; glk; 

vLf;fg;gl;Ls;sJ. ,J ghy;tPjpapd; eLtpy; cs;s Rg;gu; khrpt; fUe;JisahFk;. ,J 

GtpapypUe;J 55 xspahz;L J}uj;jpy; cs;sJ. ,f;fUe;Jisiar; Rw;wp cLf;fs; 

cau;fjpapy; nry;tjhf mwpag;gl;Ls;sJ. ,t; ,af;fq;fis gFj;jha;tjd; %yk; mjdJ 

Mtu;j;jd fhyk; T. kz;byj;jpd; Miu r Mfpatw;iw mwptjd; %yk; fUe;Jisapd; 

jpzpT M I fzpf;fKbAk;. ,f; fUe;Jisapd; jpzpT 6 × 1036 𝑘𝑔. Vida nts;SLj; 

njhFjpapd; ikaq;fspYk; fUe;Jis ,Ug;gjhf ek;gg;gLfpwJ. ,J njhlu;ghd 

Ma;Tfs; jw;nghOJ eilngw;W tUfpd;wJ.  
 

1) M  jpzpTk; R MiuAk; cilaJkhd Nfhs cLtpd; Nkw;gug;gpd;;. 

i) mOj;jrf;jpf;fhd Nfhitiaj; jUf. 

ii) jg;gy; Ntfk; 𝑉𝑒   vd;gjhy; fUjg;gLtJ ahJ?  

iii) Nkw;gug;gpy; ,Ue;jhd jg;gy; Ntfk;𝑉𝑒   ,w;fhd Nfhitiag; ngWf.  

iv) cL Mf;fg;gl;l jputpaj;jpd; mlu;j;jp khwpyp vdpd;> jg;gy; Ntfk; cLtpd; 

Miuf;F tpfpjrkd; vdf; fhl;Lf. 
 

2) i) fUe;Jisfs; ckf;F Vd; Gyg;gLtjpy;iy.  

ii) mtjp Miu 𝑅𝑆 ,w;fhd xU njhlu;ig 𝐺, 𝑀, 𝑐 Mfpatw;wpd; rhu;gpy; ngWf.  

iii) epfo;r;rp mbthdk; vd;why; vd;d?  

iv) fUe;Jisfspd; tiffs; 3 IAk; jUf?  

 

3) i) vkJ ghy;tPjpapd; ikaj;jpy; ,Uf;Fk; fUe;Jisapd; jpzpT 6.0 × 1036 𝑘𝑔 vdpd; 

mjd; epfo;r;rp mbthdj;jpd; Miu 𝑅𝑆 I Jzpf.  

(𝐺 = 6 × 10−11 𝑁𝑚2 𝐾𝑔−2,    𝑐 = 3 × 108 𝑚𝑠−1) 

ii) fUe;Jisapd; Miu epfo;r;rp mbthdj;jpd; Miuf;F 𝑅𝑆  kl;Lkl;lhf rkd; vdpd;> 

mjd; mlu;j;jp ahJ? (𝜋 = 3 vdf; nfhs;f) 

iii) vkJ nts;SLj; njhFjpapd; ikaj;jpy; ,Uf;Fk; fUe;Jisapd; jpzpT 𝑀 

MfTk;> mjidr; Rw;wp 𝑟 Miuapy; Roy;fpd;w Xu; cLtpd; Mtu;j;jd fhyk; 𝑇 

vdpd;> fUe;Jisapd; jpzpT (𝑀) I 𝑇, 𝑟, 𝐺 rhu;gpy; ngWf.  
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iv) epfo;r;rp mbthdj;jpd; Clhf 𝑋 fjpu;fs; jg;gpj;Jr; nry;y KbAkh? ckJ 

tpilf;fhd fhuzk; jUf.   
 

10.  

a) i) rhkhe;ju jl;nlhLf;fp xd;wpd; nfhs;ssit jl;bd; gug;gsT A , jl;LfSf;F 

,ilg;gl;l Jhuk; d, ntw;wplj;j;jpd; kpd; cl;GFtpLjpwd; 𝜀0Mfpatw;wpd; rhh;gpy; 

vOJf. 

ii) glj;jpy; fhl;bathW ℓ jbg;Gila cNyhf Fw;wpxd;W 

rhkhe;ju jl;LfSf;fpilapy; nrYj;jg;gl;Ls;sJ. 

,t;nthOq;fikg;gpw;Fupa xLf;fpapd; nfhs;sstpw;fhd 

Nfhitiag; ngWf.  

 

b) rhkhe;ju jl;nlhLf;fpap;d; xt;nthU jl;bdJk;  gug;gsT 0.400 𝑚2 rkhe;ju 

jl;LfSf;fpilapyhd Ntwhf;fk; 6.00 mm. ,t;nthLf;fpahdJ 2.00 𝑘𝑉 mOj;jNtWghl;bw;F 

kpd;Ndw;wg;gl;Ls;sJ..  𝜀0 = 8.85 × 10−12 𝐹 𝑚−1  

i) xLf;fpd; nfhs;ssitAk; xLf;fpapd; xt;nthU jl;bYk; cs;s Vw;wj;ijAk; fzpf;f? 

ii) xLf;fpapy; Nrkpf;fg;gl;Ls;s rf;jpiaf; fzpf;f? 

iii) kpd;Ndw;wg;gl;l xLf;fpahdJ kpd; mOj;jNtWghl;bw;Fupa kpd; Kjypy; ,Ue;J 

Jz;bf;fg;gl;L xLf;fpapd; jl;LfSf;fpilapy; NkNy glj;jpy; fhl;bathW 2.00mm 

jbg;Gil cNyhf Fw;wp GFj;jg;gLfpd;wJ. ,t;nthOq;fikg;gpd; nfhs;ssitf; 

fzpf;f. 

iv) gFjp (iii) ,y; cNyhf Fw;wp GFj;jg;gLk; NghJ  nra;ag;gl;l Ntiyiaf; fzpf;f?  

v) cNyhf Fw;wpahdJ rkhe;ju jl;nlhLf;fpapd; jl;LfSf;fpilapy; nfhz;L 

nry;Yfpd;wNGhJ xLf;fpapd; jl;Lf;fs; cNyhf Fw;wpia ,Of;Fkh my;yJ js;Skh 

tpsf;Ff?  

 

c) kpd;Ndw;wg;gl;l xLf;fpahdJ kpd; mOj;jNtWghl;bw;Fupa kpd; Kjypy; ,Ue;J 

Jz;bf;fg;gl;L rkhe;ju jl;nlhLf;fpapypUe;J  cNyhf Fw;wpahdJ mfw;wg;gl;L fPNo 

glj;jpy; fhl;bathW ikf;fh mica xLf;fpapd; miug;gFjpf;F epug;gg;gLfpwJ. 

 

    

 

 

 

 
 

i) ,t; nthOq;fikg;gpw;Fupa xLf;fpapd; nfhs;ssitf; fzpf;f? ikf;fhtpd; kpd; 

cl;GFtpLjpwd; 7. 

ii)  ,t; nthOq;fikg;gpw;Fupa xLf;fpapy; Nrkpf;fg;gl;Ls;s rf;jpiaf; fzpf;f.  

iii) gFjp  (b) (ii) ,Yk; (c) (ii),Yk; tpilfs; NtWgLtjw;fhd fhuzj;ij jUf. 

 

ℓ 𝑑 
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