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 ,t;tpdhg;gj;jpuk; 50 tpdhf;fisf; nfhz;Ls;sJ. 
 vy;yh tpdhf;fSf;Fk; tpil jUf. 
 tpilj;jhspy; Fwpg;gpl;l ,lj;jpy; ckJ Rl;nlz;iz ,Lf. 
 1 njhlf;fk; 50 tiuahd xt;nthU tpdhTf;Fk; ^1&"^2&"^3&"^4&"^5& vd;w tpilfspy; kpfr;rupahdij njupT 

nra;J (x) ,Ltjd; %yk; fhl;Lf. 
 
 

1. mbg;gil myFfspy; xypr; nrwptpd; myifj; jUtJ vJ ?  

 (1) 
3

s

m
    (2) 

3
s kg

m
  (3) 

3
s m

kg
    (4) 

3
s

kg
    (5) 

m

s kg
 

  

2. kapu;j;Jiof; Foha; xd;wpd; tpl;lk; xU mstPl;Lf; fUtpahy; msf;fg;gl;lNghJ 1.25 mm vdg; 
ngwg;gl;lJ. ,t;thrpg;G rupahd jhdq;fspy; Fwpf;fg;gl;bUg;gpd; mjd; rjtPj tOitj; jUtJ. 

 
  (1) 0.1 %     (2) 0.4 %      (3)  1 %         (4)  0.8 %        (5)  0.5 % 

  

3.  Ca , Ch , Cm  vd;gd KiwNa tsp , Ijurd; , xU cNyhfk; vd;gtw;wpy; xNu 

 ntg;gepiyapy; xypapd; Ntfq;fisf; Fwpg;gpd;, gpd;tUk; njhlu;Gfspy; rupahdJ vJ ?  
  (1) Ch > Ca > Cm                        (2) Ca > Cm > Ch      (3)Cm > Ca > Ch 

       (4) Cm > Ch > Ca         (5) Ca > Ch > Cm 

  

4.  nfhs;sstj;jpd; myfpw;Fr; rktYthdJ. 
 (1) J C-1    (2) V C-1    (3) J2 C-1   (4) C J-1   (5) C2 J-1 

  

5. ntg;g ,af;ftpaypd; Kjyhk; tpjpapypUe;J ngwg;gLk; xU $w;W  

        (1) vy;yh NtiyAk; nghwpKiw NtiyahFk;.  

       (2)  rf;jp fhf;fg;gLk;  

        (3)  mfr; rf;jp khw;wk; Gw Ntiyf;Fr; rkdhFk;.  

        (4) mfr; rf;jp ntg;gepiyapy; jq;fpAs;sJ.  

        (5) fdtsT khw;wk; ,d;wp Ntiy nra;ag;gl khl;lhJ.  

  

6. fhe;jk; xd;wpd; tl Kidf;F mUfpy; itf;fg;gl;Ls;s fk;gpapy; ,aq;Fk; 
,yj;jpudpd; jpir glj;jpy; fhl;lg;gl;Ls;sJ. fk;gp js;sg;gLtJ:      

       (1) fhe;jj;ij Nehf;fpa jpirapy;.   

       (2)  fhe;jj;ij tpyj;jpa jpirapy;.   

      (3) fPo;Nehf;fp . 

       (4) Nky;Nehf;fp . 

       (5) mjd; ePsk; topNa .  

 
  

,yj;jpudpd; 
gha;r;ry; jpir 
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7. rkhe;juj; jl;lf; nfhs;sstpapd; nfhs;sstj;ij mjpfupf;f KbAkhtJ,   

 (1) Vw;wj;ij mjpfupg;gjd; %yk;.      (2)  Vw;wj;ij Fiwg;gjd; %yk;.   

 (3) jl;L Ntwhf;fj;ij mjpfupg;gjd; %yk;.  (4) jl;L Ntwhf;fj;ij Fiwg;gjd; %yk;.  

 (5) jl;bd; gug;igf; Fiwg;gjd; %yk;.  

  

8. ntg;gepiy mjpfupf;Fk;NghJ fz;zhbAs; ,ur ntg;gkhdpapy; ,ur epuy; VWfpd;wJ. ,jw;F kpfg; 
nghUj;jkhd fhuzk; 

    (1) ,urk; nrt;tpa ntg;gf; flj;jpahf ,Ug;gjhFk;. 

    (2) fz;zhb mupjpy; ntg;gf; flj;jpahf ,Ug;gjhFk;. 

    (3) ntg;gkhf;Fk;NghJ fz;zhb tpuptjhFk;. 

    (4) ntg;gepiy mjpfupf;Fk;NghJ ,urk; rPuhf tpuptjhFk;.                                                                                                                    

    (5) ntg;gkhf;Fk;NghJ fz;zhbapd; tpupT ,urj;jpd; tpuptpYk; ghu;f;ff; Fiwthf    

       ,Ug;gjhFk;. 

 

9. A , B vd;gd kpd;Gyj;jpYs;s ,U Gs;spfyhFk;. 4C Vw;wj;ij A apypUe;J B apw;Ff; nfhz;L nry;yr; 
nra;ag;gl Ntz;ba Ntiy 16 J vdpd;, A, B ,ilNaahd mOj;j NtWghL rkd; 

 (1) 16 V   (2) 12 V    (3) 8 V   (4) 4 V   (5) 0 V 

  

10.  glj;jpy; fhl;lg;gl;Ls;s ,U fhtpfSf;fpilapyhd  tpj;jpahrj;ijj; jUtJ:  
  

 (1) a34    (2) a74   (3) a54   (4) a32  (5) a72  

  

11. Xu; ,yw;rpa thAtpd; ntg;gepiy 27 oC ,ypUe;J 927 oC tiu mjpfupf;fpd;wJ. mjd; %yf;$Wfspd; 
,il tu;f;f%y Ntfk;     

 (1) ehd;fpy; xU klq;fhf khWk; .          (2) %d;wpy; ,U klq;fhf khWk; .  

 (3) miu klq;fhf khWk; .                    (4) ,U klq;fhf khWk; .  

 (5) ehd;F klq;fhf khWk; . 

  

12. Kbtpyp ePs kpd;Ndhl;lk; fhTk; Neu;f; flj;jp fhuzkhf flj;jpapypUe;J r J}uj;jpy; Njhw;Wtpf;fg;gLk; 
fhe;jg; gha mlu;j;jp Neu;tpfpj rkdhf ,Ug;gJ  

      (1) r ,w;F.    (2) r2  ,w;F.      (3) 
r

1
 ,w;F.   (4) 

2

1

r
 ,w;F.   (5) 

r

1
,w;F. 

  

13.  tspapy; xypapd; Ntfk; 320 m s-1MFk;. xU Kid %lg;gl;l Fohapd; ePsk;  

 1 m MFk;. gpd;tUk; vk;kPbwDf;F FohapYs;s tsp epuy; mbg;gil Nkw;nwhdpapy; gupTUk; ?  
 (Kidj; jpUj;jj;ijg; Gwf;fzpf;f)   

 (1) 80 Hz    (2) 240 Hz  (3) 320 Hz  (4) 400 Hz  (5) 440 Hz 

 

14. tspapy; xypapd; Ntfk; ghjpf;fg;gLtJ  

 (A) tspapd; <ug;gw;wpd; msT khWk;NghJ.  

 (B) tspapd; ntg;gepiy khWk;NghJ.  

 (C) tspapYs;s %yf;$Wfs; khWk;NghJ.  

  NkYs;s $w;Wfspy; rupahdJ / rupahdit    

  (1) (A) khj;jpuk;.    (2) (B) khj;jpuk;.      (3) (A), (B) khj;jpuk;.  

  (4) (A) , (C) khj;jpuk;.    (5)  (A), (B) , (C) vy;yhk;  
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15. gpd;tUk; vt;tiuG G+kpapd; Nkw;gug;gpypUe;Js;s J}uk; r cld; GtpaPu;g;G Mu;KLfy; g ,d; khwiyj; 
jpwk;gl tif Fwpf;Fk; ?  

 

 

 

 

 

 

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

 

16. gpd;tUk; glk; ePu; Nkw;gug;gpy; cUthFk; miy xd;wpd; fzepiy 
epiyikiaf; fhl;Lfpd;wJ. Nkw;gug;gpYs;s rpy Jzpf;iffs; 
glj;jpy; fhl;lg;gl;Ls;sd. vj;Jzpf;if xNu jpirapy; Ntfj;ijAk; 
Mu;KLfiyAk; nfhz;Ls;sJ ?  

   

 (1) A   (2) B   (3) C  (4) D   (5) E 

  

17. ve;j xU jdp ntg;gepiy T apYKs;s ,yw;rpa thA gw;wpa gpd;tUk; $w;Wfisf; fUJf.  
 (A) vy;yh ,yw;rpa thAf;fYf;Fk; khwh mKf;fj;jpy; fdtsT tpupTf;Fzfk; xNu ngWkhdkhFk;.  

 (B) xl;rprd; %yf;$W xd;wpd; ruhrup ,af;fg;ghl;L rf;jp 3kT MFk;.   ( ,q;F k Nghy;w;];khdpd; 

khwpyp MFk;. ) 

 (C) thAf; fyit xd;wpYs;s vy;yh thA %yf;$WfYk; xNu ruhrup ,af;fg;ghl;L rf;jpiaf; 
nfhz;bUf;Fk;.  

    NkYs;s $w;Wfspy; rupahdJ / rupahdit.  

  (1) (A) khj;jpuk;.    (2) (B) khj;jpuk;.     (3) (B), (C) khj;jpuk;.  

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

   

18. Rukhdpf; fk;gp xd;W ,irf;fit xd;Wld; gupTUfpd;wJ. ,Oitia khw;whky; mjd; ePsk; ,U 
klq;fhf;fg;gLk;NghJ mNj ,irf;fitAld; kPz;Lk; gupTUk;NghJ jlq;fspd; vz;zpf;if.  

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

19. xUtd; fpOf;F Nehf;fp 1 km ele;J, mq;fpUe;J njw;F Nehf;fp 5 km ele;J, kPz;Lk; 2 km fpof;F 
Nehf;fp ele;J, ,Wjpahf 9 km tlf;F Nehf;fp elf;fpd;whd;. mtd; Muk;gg; Gs;spapypUe;J vt;tsT 
J}uj;jpy; ,Uf;fpd;whd; ?    
(1) 2 km      (2) 3 km          (3) 4 km    

(4) 5 km      (5)  5 km ,w;Fk;  9 km ,w;Fk; ,ilapy;. 
  

20. ,U miyfs; Nkw;nghUe;Jtjhy; xU jiyaPl;L tbtk; Njhw;Wtpf;fg;gLfpd;wJ. nrwpT cau;thf 
cs;s Gs;spapy; miyfspd; mtj;ij tpj;jpahrk; (,q;F n MdJ G+r;rpak; my;yJ xU KO vz; 
MFk;).  

        ( 1) 2nπ   (2) (2n +1)π        (3) (2n +1)π/2   (4) (2n +1)2π   (5) 
π

n 12 
 

21. 300 K ntg;gepiyapy; xl;rprd; thA khjpupapy; %yf;$Wfspd; ruhrup ,af;fg;ghl;L  rf;jpAk;, ,il  
tu;f;f%yf;  fjpAk; KiwNa  6.21 x 10-21 J ck; 484 m s-1  ck; MFk;. 600 K ntg;gepiyapy; mtw;wpd; 

mz;dsTg; ngWkhdq;fs; KiwNa (,yw;rpa thA elj;ijiaf; fUJtJld;, 414.12   vdf; 
nfhs;f).    

 (1) 12.42 x 10-21 J ,  968 m s-1                                      (2) 8.78 x 10-21 J , 968 m s-1  

 (3) 6.21 x 10-21 J  ,  968 m s-1                    (4) 8.78 x 10-21 J , 684 m s-1  

 (5) 12.42 x 10-21 J , 684 m s-1 

 

22. 2 μC Vw;wj;ijf; fhTk; 4g jpzpTila xU Crw;Fz;L 20 000 V m-1 Gyr; nrwpTila  rPuhd fpil 

kpd;Gyj;jpy; Xa;tpy; cs;sJ. ,ioapYs;s ,Oit vt;tsT ? ( 41.12  )  

 (1) 0.564 N   (2) 0.00564 N   (3) 5.64 N   (4) 0.0564 N  (5) 56.4  N 

g 

r 

g 

r 

g 

r 

g 

r 

g 

r 
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23. 
𝛼

3
 Vfgupkhd tpupifj; jpwd; cila ghj;jpuj;jpy;  fdtsT tpupifj; jpwd; α cila jputk; 

ntg;gNkw;wg;gLk;NghJ ghj;jpuj;jpYs;s jput kl;lk;,    

        (1) NknyOk;  

       (2) fPopwq;Fk;  

        (3) mNj kl;lj;jpy; ,Uf;Fk;  

        (4) NknyOjy; my;yJ fPopwq;Fjy; jputj;jpd; mlu;j;jpapy; jq;fpAs;sJ.  

        (5) NknyOjy; my;yJ fPopwq;Fjy; jputj;jpd; fdtstpy; jq;fpAs;sJ.  

  

24. tyk; Nehf;fp ,aq;Fk; ird; tbt miy xd;wpd; Gs;spfs; P, Q, R 
vd;gtw;wpd; fzepiy mikT glj;jpy; fhl;lg;gl;Ls;sJ. %d;W 
Gs;spfSk; mtw;wpd; xj;j rkepiyj; jhdq;fis ntt;NtW Neuq;fspy; 
milAk; xOq;F   

 (1) R, P, Q.   (2) R, Q, P.  (3) P, R, Q.  (4) Q, P, R.  (5) P, Q, R. 

  

25.  Mtpahf;fy; (nfhjpepiyapy;), Mtpahjy; gw;wpa gpd;tUk; $w;Wfisf; fUJf   

 (A) Mtpahf;fy; tPjk; Nkw;gug;gpd; mstpy; jq;fpAs;sJ.  

 (B) Mtpahjy; tPjk; Nkw;gug;gpd; mstpy; jq;fpAs;sJ.  

 (C)Mtpahf;fy; tPjk; tspkz;ly mKf;fj;jpy; jq;fpAs;sJ, Vnddpy; nfhjpepiy tspkz;ly     
      mKf;fj;jpy; jq;fpAs;sJ.    

      NkYs;s $w;Wfspy; rupahdJ / rupahdit. 

      (1)  (A) khj;jpuk;.              (2) (B) khj;jpuk;.        (3) (B), (C) khj;jpuk;.  

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

26. xU Kfit 200g ePiuf; nfhz;Ls;sJ. Kfitapd; ntg;gf; nfhs;ssT 20g ePupd; ntg;gf; 
nfhs;ssTf;Fr; rkdhFk;. Kfitapy; cs;s ePupd; Muk;g ntg;gepiy 20 oC MFk;. 92 oC ,Ys;s 
440g ePiu KfitapDs; Cw;wpdhy; njhFjp milAk; ,Wjp ntg;gepiy (#oYf;fhd ntg;g ,og;igg; 
Gwf;fzpf;f)    

        (1) 36°C   (2) 56 °C   (3) 68 °C    (4) 72 °C   (5) 78 °C 

  

27.  gpd;tUk; fjpu;g; glq;fspy; F FtpT tpy;iyapd;   

 Ftpag; Gs;spahFk;. ,g;glq;fspy; vJ / vit   

 rhj;jpakw;wJ / rhj;jpakw;wit ?  
 

  (1) (A) khj;jpuk;.    (2) (B) khj;jpuk;.  

  (3) (B), (C) khj;jpuk;.    (4) (A) , (C) khj;jpuk;.  

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

 

28.  xU nky;ypa, rPuhd tl;lj;jl;L 30o rha;thd rha;jsk; topNa tOf;fhky; cUSfpd;wJ. rha;jsk; 

kPJ mjd; Vfgupkhz Mu;KLfy; (jl;bd; rlj;Jtj; jpUg;gk; 
2

2
mr

 MFk; )   

 (1) g/4   (2) g/3    (3) g/2    (4) 2g/3   (5) g 

  

29. ,U ru;trkkhd FLitfs; glj;jpy; fhl;lg;gLs;sthW Gwf;fzpf;fj;jf;f 
fdtsTila xLf;fkhd Fohapdhy; ,izf;fg;gl;Ls;sd. njhFjp  
jdpntg;gepiy T1 ,Yk; mKf;fk; P apYk; xU ,yw;rpa thAitf; 
nfhz;Ls;sJ. xU FLitia jdpntg;gepiy T1 ,y;  itj;Jf;nfhz;L 
mLj;jJ jdpntg;gepiy T2 tiu ntg;gNkw;wg;gl;lhy; njhFjpapd; Gjpa 
mKf;fk;      

 

 (1) 
21

2

TT

PT


   (2)

21

1

TT

PT


   (3) 

12

1

TT

PT


   (4) 

21

12

TT

PT


   (5) 

21

22

TT

PT


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30. xU ,Nyrhd RUsp tpy; glj;jpy; fhl;lg;gl;Ls;sthW mjd; xU Kid 
epiyf;Fj;Jr; RtUf;Fk; mLj;j Kid xU Fw;wpf;Fk; ,izf;fg;gl;L, 
fpilahf itf;fg;gl;Ls;sJ. Fw;wp xg;gkhd fpilj; jsj;jpy; miya 
tplg;gl;Ls;sJ. Fw;wp RtupypUe;J mjd; cau; ,lg;ngau;r;rpapy; 
,Uf;Fk;NghJ xU vyp epiyf;Fj;jhf Fw;wp kPJ tpOe;J, mjDld; 
Nru;e;J ,aq;FfpwJ. mLj;J tUk; ,af;fj;jpy; njhFjpapd; ve;jg; 
ngsjpff;fzpak; rpwpjhFk;?  

  

         (1) miyTfhyk;.       (2) Fw;wpapd; ,opT Ntfk;.     

 (3) miytpd; tPr;rk;.       (4) njhFjpapd; cau; Mu;KLfy;.  

 (5) njhFjpapd; nkhj;jg; nghwpKiwr; rf;jp.  

 

31.  gpd;tUk; $w;Wfisf; fUJf.  
 (A)  GtpaPu;g;G Mu;KLfy; kj;jpa Nfhl;bypUe;J Kidf;Fr; nry;Yk;NghJ FiwfpwJ.    

 (B)  G+kpapd; Row;rp epWj;jg;gl;lhy;, GtpaPu;g;G Mu;KLfy; FiwAk;.  

 (C)  G+kpapad; jpzpT khwhky; mjd; jw;Nghija Miu R ,ypUe;J miuthrpahFkhW mJ     

                RUq;Fnkdpd;, ikaj;jpypUe;J R J}uj;jpYs;s GtpaPu;g;gG Mu;KLfy; khwhky; ,Uf;Fk;.   
       NkYs;s $w;Wfspy;   

 (1)  (A) khj;jpuk; cz;ik.               (2)  (B) khj;jpuk; cz;ik.           

 (3)  (C) khj;jpuk; cz;ik.       (4)  (A) , (C) khj;jpuk; cz;ik.           

 (5)  (B) , (C)  khj;jpuk; cz;ik.  

 

32. Xg;gkhd fpilj; jiu kPJ RahjPdkhf miraf;$bajhf cs;s Jnuhy;yp kPJ xU ePu;j;jhq;fp cs;sJ. 
Muk;gj;jpy; Jnuhy;yp 5 m s-1 cld; ,aq;Fk;NghJ jhq;fpapy; 10 kg ePu; cs;sJ. jhq;fpapd; mbapy;  
cs;s rpwpa Jis  fhuzkhf ePu; frpa  Muk;gpf;fpd;wJ. ePu; ,d;wpa Jnuhy;ypapd; jpzpT  

10 kg vdpd;, Kw;whf ePu; ntspNawpa gpd;du; Jnuhy;ypapd; Ntfk; ahJ ?   

        

 (1) 10 m s-1   (2) 8 m s-1  (3) 6 m s-1   (4) 5 m s-1 (5) 2.5 m s-1 

 

33. xU ngl;b,  mKf;fk; P1 ,Yk; jdpntg;gepiy T1 ,Yk;  Xu; ,yw;rpa thAitf; nfhz;Ls;sJ. nkhj;j 
,af;f rf;jpia khwhky; itj;Jf;nfhz;L %yf;$Wfspd; vz;zpf;if ,U klq;fhf;fg;gLk;NghJ Gjpa 
mKf;fKk; ntg;gepiyAk; KiwNa P2 , T2 vdpd;,     

        (1) P2 = P1 ; T2 = T1     (2) P2 = P1 ; T2 = 
2

1
T

      (3) P2 = 2 P1 ; T2 = T1  

        (4) P2 = 2 P1 ; T2 = 
2

1
T

      (5) P2 = 
2

1
P

 ; T2 = 
2

1
T

   

34. FWf;F ntl;Lg;gug;G A IAk; ePsk; l IAk; cila ed;whff; fhtw; fl;lg;gl;l xU cNyhff; Nfhypd; 
xU Kid ePuhtpapy; itf;fg;gl;Ls;sJ. mLj;j KidapD}lhf khj;jpuk; ntg;gk; #Oypw;F 
,of;fg;gLfpd;wJ. cWjp epiyia mile;j gpd;du; ve;j xU FWf;F ntl;Lg; gug;igAk; xU nrf;fdpy; 
flf;Fk; ntg;gf; fzpak; Q MFk;. Q MdJ mjpfupg;gJ,    

 

 (A) A mjpfupf;fg;gLk;NghJ.        (B) l mjpfupf;fg;gLk;NghJ.  

 (C) miu ntg;gepiy mjpfupf;fg;gLk;NghJ.     (D) miu ntg;gepiy Fiwf;fg;gLk;NghJ.  
     
    NkYs;s $w;Wfspy;  
 

        (1) (A), (B)  khj;jpuk; cz;ik.         (2) (B), (D)  khj;jpuk; cz;ik.           

  (3) (B), (C) khj;jpuk; cz;ik.        (4) (A) , (D) khj;jpuk; cz;ik.            

  (5) (A), (C) khj;jpuk; cz;ik.  

  

35. XU vwpgil 5 m fpil tPr;ir mila  10 m s-1 Ntfj;Jld; vwpag;gl Ntz;ba Nfhzq;fs;   

 (1) 70° ,    20°     (2) 30° ,    60°     (3) 45° ,   45°     (4) 55° ,   35°    (5) 15° ,  75° 
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36. gpd;tUk; glk;  ,ay;ghd nrg;gQ; nra;ifapy; cs;s xU $l;L EZf;Ff; 
fhl;bapy; nghUs; A ,y; ,Uf;Fk; epiyia tif Fwpf;fpd;wJ. O , E KiwNa 
nghUspiaAk; ghu;itj; Jz;ilAk; tif Fwpf;fpd;wd. nghUspapdhy; A apd; 
tpk;gk; B apy; Njhw;Wtpf;fg;gLfpd;wJ. gpd;tUk; vf;$w;Wfs; cz;ikahdit ?   

        

         (A) AO MdJ    fo ,Yk; rpwpJ.         

 (B) BE MdJ   fe ,Yk; rpwpJ    

 (C) B apy; Njhd;Wk; tpk;gk; nka;ahdJ.  

         

          (1)  (A) khj;jpuk;.                (2) (C) khj;jpuk;.              (3) (A), (B) khj;jpuk;.             
          (4)  (B) , (C) khj;jpuk;.                          (5) (A), (B) , (C) vy;yhk;   
 

37. xU nra;kjp, Nfhs; xd;wpd; Nkw;gug;gpw;F mUfpy; Rw;Wfpd;wJ. mjd; miyT fhyk; T Ak; Nfhspd; ruhrup 

mlu;j;jp ρ Tk; vdpd;, T  ,w;Fr; rkkhf ,Ug;gJ.   

    

 (1) 
G

2
   (2) G    (3) 

2

G
   (4) 

3

G
  (5) 

G

3
     

 

38. xNu jputpaj;jhy; Md xNu FWf;F ntl;Lg;gug;ig cila %d;W Nfhy;fs; 
glj;jpy; fhl;lg;gl;Ls;sthW ,izf;fg;gl;Ls;sd. vy;yhf; Nfhy;fSk; xNu 
ePsj;ij cilad. Kidfs; glj;jpy; fhl;lg;gl;Ls;sthW 0 OC apYk; 90 OC apYk; 
itf;fg;gl;Ls;sd. re;jpapy; ntg;gepiy   

    

        (1) 45 °C    (2) 30 °C    (3) 20°C       (4) 25°C        (5) 60°C 

 

39. ,U ru;trk, xt;nthd;Wk; m jpzpTila Mg;G tbtf; Fw;wpfs; glj;jpy; 
cs;sthW xU xg;gkhd fpilj; jsj;jpy; itf;fg;gl;Ls;sd. xU fpil tpir F 
xU Fw;wp kPJ gpuNahfpf;fg;gLtjdhy; mit xd;W Nru;e;J tyk; Nehf;fp khwh 
Mu;KLfYld; ,aq;Ffpd;wd. θ = 45°  vdpd;, Fw;wpfs; xd;W njhlu;ghf kw;iwaJ 
tOf;fhky; ,aq;f F ,d; cau; ngWkhdk; vd;d? (vy;yhj; njhL Nkw;gug;GfSk; 
xg;gkhdit vdf; nfhs;f).   

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

 

40. gpd;tUk; vt;tiuG xU vspa EZf;Ff; fhl;bapd; Nfhz cUg; ngUf;fk; M cld; Ftpaj; J}uk; f 
,d; Neu; khWf;fhd tiuig jpwk;gl tif Fwpf;Fk;? 

 

  

 

 

 

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

 

41. re;jpud; xt;nthU 27.3 ehl;fspy; xU Kiw G+kpia ruhrup Miu R cila tl;lg; ghijapy; Rw;wp 

tUfpwJ. xOf;fhiu 
𝑅

30
 cs;s Gtpr; nra;kjp xd;wpd; Mtu;j;jd fhyk; vd;d ? ( 55030 ..  ) 

  

        (1)  4 kzpj;jpahyq;fs;  (2) 22  kzpj;jpahyq;fs;   (3) 68  kzpj;jpahyq;fs;  

        (4)  260  ehl;fs;   (5) 4500  ehl;fs;  
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42. xNu jputpaj;jhy; Md ,U cNyhff; Nfhsq;fs; S1, S2 xNu jd;ikAs;s Nkw;gug;Gfisf; nfhz;Ls;sd. 
S1 ,dJ jpzpT S2 ,dJ jpzptpd; %d;W klq;fhFk;. mit xNu ntg;gepiyf;F ntg;gNkw;wg;gl;L 
jdpj;jdpahff; Fsputplg;gLfpd;wd. S1 ,d; Muk;g ntg;g ,og;G tPjj;Jf;Fk; S2 ,d; Muk;g ntg;g 
,og;G tPjj;Jf;Fkhd tpfpjk;.   

 (1) 
3

1
          (2) 

3

1
       (3) 3                   (4) 

3 3      (5)  

 

43.  ntg; ,iz gw;wpa gpd;tUk; $w;Wfspy; vJ cz;ikahdjy;y ?  

 (1) mJ ,Utif flj;jpfshy; MdJ.  

 (2) mjd; ntg;gkhd ,ay;G re;jpfSf;fpilapyhd kp. ,. tp MFk;.  

 (3) mJ cau; ntg;gf; nfhs;ssit cilaJ.  

 (4) mjd; tPr;R ,ur fz;zhb ntg;gkhdpapdJ tPr;ir tplg; ngupjhFk;.   

 (5) ng;gkhd ,ay;gpd; khw;wj;ij  Vfgupkhdkhdjhff; fUj KbahJ.  
 

44. Xu; caukhd fl;blj;jpypUe;J ,U fw;fs; A, B vd;gd A tpotplg;gl;L t0 Neuj;jpd; gpd; B 
tpotplg;gLfpd;wJ (,e;Neuk; A epyj;ij mila vLf;Fk; Neuj;ij tpl kpfr; rpwpJ MFk;). gpd;tUk; 
vt;tiuG Neuj;Jld; mtw;wpilNaahd Ntwhf;fk; d apdJ khw;wj;ij kpfr; rpwe;j Kiwapy; 
tifFwpf;Fk; ?       

 

 

 

 

 

   

 

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

 

45. xU xyp Kjy; xU epiyahd kPbwDila Ruj;ij Vw;gLj;jpf;nfhz;L 20 m s-1 vDk; khwhf; fjpAld; 
,aq;Ffpd;wJ. epiyahd mtjhdp xUtuhy; mtjhdpf;fg;gLk; mtiu Nehf;fp tUk;NghJs;s 
kPbwDf;Fk;, jhz;br; nry;Yk;NghJs;s kPbwDf;Fk; cs;s tpfpjk;. (tspapy; xypapd; Ntfk;= 340 m s-1) 

  

        (1) 9 : 8   (2) 10 : 9    (3) 11 : 9   (4) 11:8   (5) 8:7 

 

46. xU yPw;wu; nfhs;ssTila fz;zhbf; FLitapy; rpwpjsT ,urk; cs;sJ. ntt;NtW ntg;gepiyfspy; 
FLitapy; cs;s tspapd; fdtsT vg;NghJk; khwhky; ,Uf;ff; fhzg;gLfpd;wJ. FLitapy; cs;s 
,urj;jpd; fdtsT  (fz;zhbapd; Vfgupkhd tpupifj; jpwd; = 9 x 10-6 °C-1, ,urj;jpd; fdtsT 
tpupifj;jpwd; = l.8 x 10-4 °C-1 )   

       

         (1) 150 cm3  (2) 225 cm3   (3) 300 cm3            (4) 450 cm3   (5) 500 cm3 

 

47. glk; A xU rf;fur; nrad;Kiwiaf; fhl;Lfpd;wJ. gpd;tUk; vt;tiuG mjw;F xj;j P vjpu; V tiuigf; 
fhl;Lfpd;wJ ?     

 

 

 

 

 

             

 

 

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

 

3

1

3

1








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48. cU A apy; fhl;lg;gl;Ls;sthW xUtu; ntWk; cUisg; ghj;jpuk; 
xd;iw mjd; Nky; tpspk;gpypUe;J ghu;f;Fk;NghJ, ghj;jpuj;jpd; 
mbapd; vjpu; tpspk;G kl;Lkl;lhfj; njwpfpd;wJ. fz;iz mNj 
jhdj;jpy; itj;Jf;nfhz;L ghj;jpuj;jpy; Nky; tpspk;G tiuf;Fk; 
KwpTf; Fzfk; n cila xU njdpthd jputk; epug;gg;gLfpd;wJ. 
mg;NghJ cU B apy; fhl;lg;gl;Ls;sthW ghj;jpuj;jpd; mbapNy 
ikaj;jpy; cs;s xU rpwpa Fwp mtUf;Fj; njd;gLfpd;wJ. 
ghj;jpuj;jpd; cauj;ijj;  jUtJ  

  

        (1)

 
2

2

1

1
2

n

n
R




 (2) 

2

2

4

1
2

n

n
R




 (3)

 
2

2

4

41

n

n
R




  (4) 

1

4
2

2

2





n

n
R   (5) 

2

2

4

14

n

n
R




 

 

 

49. xNu kPbwDila ,U ird; (sin) tbt miyfs; xU fNjhl;Lf; 
fjpu; miyTfhl;bapd; jpiuapy; fhl;lg;gl;Ls;sd. xt;nthU 
miytupir (channel) ,dJk; G+r;rpa Nthy;w;wsT kl;lq;fs; 
tyg;gf;fj;jpy; fhl;lg;gl;Ls;sd. ,U miytupirfSk;  xNu 
mstpilapy; fhl;rpg;gLj;jg;gl;bUg;gpd;, ,U miy 
tbtq;fspdJk; mtj;ij tpj;jpahrk; mz;zsthf   

 

 

 (1) 30°   (2) 45°   (3) 60°  (4) 90°   (5) 120° 

 

 

50. xU rPuhd tisaf;$ba  m jpzptila rq;fpyp ,U epiyj;j Mjhuq;fs; X , Y ,ilNa xNu fpil 
kl;lj;jpy; glj;jpy; cs;sthW njhq;ftplg;gl;Ls;sJ. xt;nthU Mjhuj;jpYk;  rq;fpyp fpilAld;  
Nfhzk; Mf;Fnkdpd;,  A my;yJ B apy; rq;fpypapy; cs;s ,Oitiaj; jUtJ.   

  

 

 

 

 

   

          (1) 
2

mg
   (2) 

sin2

mg
  (3) 

cos

mg
          (4) 

tan2

mg
            (5) 

cos2

mg
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 ,t;tpdhj;jhs; A, B vDk; ,U gFjpfisf; nfhz;Ls;sJ. ,U gFjpfSf;Fk; xJf;fg;gl;Ls;s Neuk; 

%d;W kzpj;jpahyk;.  
 gFjp A ,w;fhd tpilfis ,j;jhspNy vOjTk;. mjw;fhfj; jug;gl;Ls;s ,ilntsp NghJkhdJ 

vd;gijf; fUj;jpy; nfhs;f.  
 gFjp  B MW tpdhf;fisf; nfhz;Ls;sJ. mtw;wpy; vitNaDk; ehd;F tpdhf;fSf;F khj;jpuk;  

tpil vOJf. gupl;ir Kbtpy; gFjp A I Nky; itj;J gFjpfs; A, B ia xd;whff; fl;b 
Nkw;ghu;itahsuplk; xg;gilf;fTk;. 

 fzpg;ghd;fs; gad;gLj;jf; $lhJ.  
 

Part - A ( mikg;Gf; fl;Liu) 
 

01.  fz;zhbapdJk; jf;ifapdJk; mlu;j;jpfisf; JzpAk; gupNrhjidf;fhf ckf;F gpd;tUk; nghUl;fs; 
khj;jpuk; jug;gl;Ls;sd.  

 fz;zhbahy; Md xU %b,  xU jf;if, ePu; nfhz;l Kfitnahd;W, E}y; Jz;nlhd;W, xU rpwpa 
thq;F, czu;jpwDs;s tpw;wuhR.  
A. (i) fz;zhbapdJ mlu;j;jpiaf; Jzpa ePu; vLf;f Ntz;ba ,U mstPLfs; m1 , m2 ahit ?  

𝑚1'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

𝑚2'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (ii) fz;zhbapdJ mlu;j;jpf;fhd Nfhit xd;iw NkYs;s FwpaPLfs; rhu;ghfg; ngWf. ePupd; 

mlu;j;jpia w vdf; nfhs;f. 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (iii) NkYs;s Nfhitiag; ngw ePu; gad;gLj;jpa ngsjpftpay; tpjpia vOJf.  

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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B. (i) jf;ifapd; mlu;j;jpiaj; Jzpa ePu; Nkyjpfkhf vLf;Fk; mstPLfs; ahit ? 

𝑚3'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

𝑚4'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (ii) ePu; ngw;w mstPLfs; rhu;ghf jf;ifapd; mlu;j;jpf;fhd xU Nfhitiag; ngWf.  

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

C. (i) ckf;F my;fNfhy; khjpup xd;W jug;gl;Ls;sJ. xU Nkyjpf mstPl;il khj;jpuk;  ngWtjd; 
%yk; ckf;F my;fNfhypd; mlu;j;jpiaf; Jzpa KbAk;. mt;tstPL ahJ ?   

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (ii) NkNy ngw;w mstPLfisg; gad;gLj;jp my;fNfhypd; mlu;j;jpf;fhd xU Nfhitia vOJf.  

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

D. KbTfspd; jpUj;jj;ij mjpfupf;f Nkw;nfhs;sg;gLk; ,U Kw;fhg;Gfis vOJf.  

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

02.  ckf;F gpd;tUk; tYf;fis cila %d;W tpy;iyfs; jug;gl;Ls;sd. (FtpT tpy;iyapd; tY Neu; 
vdf; nfhs;f).  

   (1) + 6.25 D 

   (2) - 12.50 D 

   (3) + 5.00 D 

A. Xt;nthU tpy;iyiaAk; glk; tiue;J fhl;Lf, mj;Jld; mtw;wpd; Ftpaj; J}uq;fis 
Fwptof;Fld; vOJf.  

     (1)         (2)     (3) 

 

 

 

  

   𝑓1 = ..............................  𝑓2 = ..............................  𝑓3 = .............................. 
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  B. NkNy  jug;gl;l xt;nthU tpy;iyapdJk; jiyik mr;Rf;Fr; rkhe;jukhf xU fjpu; gLfpwJ. 
tpy;iyapy; gl;L Kwptile;j gpd;du; ngwg;gLk; fjpupd; ghijia xt;nthU tpy;iyf;Fk; tiuf.   

  (1)         

         

 

  (2)      

 

 

  (3) 

  

 

 

 C. 4 cm tpl;lKila xU rkhe;ju xspf; fw;iw + 6.25𝐷, − 12.5 𝐷 tYf;fisAila ,U tpy;iyfisg; 
gad;gLj;jp xU xLq;fpa rkhe;ju xspf; fw;iwahf khw;wg;gLfpd;wJ.   

  (i) NkNy $wg;gl;l epiyikiaf; fhl;l xU fjpu;g;glk; tiuf.   

 

 

 

 

 

 

 

 

  (ii) ,U tpy;iyfSf;Fk; ,ilg;gl;l Ntwhf;fk; vt;tsT ? 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (iii) xLq;fpa rkhe;ju xspf; fw;iwapd; tpl;lj;ijf; fhz;f. 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 D. xU khztd; +5𝐷 tYTila tpy;iyiag; ghu;itj; Jz;lhfTk; ,d;DnkhU tpy;iyia 
nghUspahfTk; gad;gLj;jp Nfhz cUg; ngUf;fk; 10 cila xU thdpay; njhiyfhl;bia 
mikj;jhd;. njhiyfhl;b ,ay;ghd nrg;gQ; nra;ifapy; ,Ug;gpd;,   

  (i) nghUsp tpy;iyapd; tif ahJ ?     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (ii) nghUsp tpy;iyapd; tY ijnahj;jupy; (D) vt;tsT ? 

           ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (iii) njhiyfhl;bapd; ePsk; vt;tsT ?     ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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 E. NkNy $wg;gl;l njhiyfhl;b  Kbtpypapy; cs;s xU nghUis mtjhdpf;fg; gad;gLj;jg; 
gLk;NghJ fz;iz Nehf;fp tUk; ,U xspf; fjpu;fspd; ghijfis tiuf. 

 

 

 

 

 

 

 F. ghu;itj; Jz;bypUe;J fz;tisaj;jpd; epiyiaf; fhz;f.    

               '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

03.  jug;gl;l ,irf; fit xd;wpd; kPbwidj; Jzptjw;F ckf;F glj;jpy; 
fhl;lg;gl;Ls;sthW xU Rukhdp mikg;Gk;, P, Q, R, S vDk; xU 
njhFjp ,irf; fitfSk; jug;gl;Ls;sd.    

 (i)   A,B,C,D,E , F  vDk; gFjpfisg; ngaupLf.  

     A - : .......................................  D - : ................................... 

  B - : .......................................  E - : ................................... 

  C - : .......................................  F - : ................................... 

 (ii) Fwpg;gl;l fzj;jpy; xypf;Fk; ,irf; fit xd;wpd; xU Gaj;jpd; 
mjpu;Tj; jpir mk;Gf; Fwpapdhy; fhl;lg;gl;Ls;sJ. tyJ Gaj;jpd; 
mjpu;Tj; jpiria Fwpj;Jf; fhl;Lf.   

      (iii) mf;fzj;jpy; ,irf; fitapd; jz;bd; topNa vt;tif miy flj;jg;gLk; ?   

  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 (iv) jug;gl;l ,irf; fitfspd; kPbwd;fs; 542 Hz, 256 Hz,  420 Hz, 326 Hz MFk;.  P, Q, R, S vd;gtw;wpd; 
kPbwd;fis ,dq;fhz;f. 

  

 

 

 

 

  P ''''''''''''''''''''''''''''''''   Q ''''''''''''''''''''''''''''''''  R ''''''''''''''''''''''''''''''''  S '''''''''''''''''''''''''''''''' 

 (v) FWfpa ePsKila fk;gpapypUe;J gupNrhjidia Muk;gpf;f Kjypy; njupT nra;ag;gLk; ,irf; 
fit vJ ?  

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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 (vi) jug;gl;l xU ,irf; fitf;fhd mbg;gilg; gupT ePsk; L vdpd;, miyePsk; 𝜆 ,w;fhd xU 
Nfhitia vOJf.  

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 (vii) <u;f;fg;gl;l ,io xd;wpd; topNa FWf;fiyapd; Ntfk; V ,w;fhd Nfhit xd;iw ,ioapy; 
,izf;fg;gl;l Rik M, ,ioapd; msF ePsj; jpzpT m, GtpaPu;g;G Mu;KLfy; g rhu;ghf vOJf.     

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 (viii) f , L ,ilNaahd njhlu;igg; ngWf.  

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 (ix) 
2

𝑓
 I rhuh khwpahff; nfhz;L xU Neu; Nfhl;L tiuigg; ngWtjw;fhf NkYs;s Nfhitia kPs; 

xOq;F gLj;Jf.   

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 (x)  ,irf; fitapd; kPbwidf; fhz tiugpypUe;J ngwg;gLk; fzpak; ahJ ? 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

04. FWf;F ntl;Lg;gug;G A cila rPuhd cNyhff;  
Nfhy; AB ,dJ ntg;gf;flj;jW K iaf;   
fhz;gjw;fhd gupNrhjid mikg;G glj;jpy; 
fhl;lg;glLs;sJ. Nfhypd; Kis A, 100 oC ,y; 
Ngzg;gLtJld; Kid B fiuAk; gdpf; fl;biaf; 
nfhz;l cNyhfj; jhq;fpapd; RtupDs; 
nrUfg;gl;Ls;sJ. ePsk; l ck; tpl;lk; d Ak; 
cila Nfhy; AB ed;F fhtw; fl;lg;gl;Ls;sJ. T1, 

T2 ntg;gkhdpfs;. gdpf;fl;b fiuAk; tPjj;ij 
msf;f KbAk; vdf; nfhs;f.    

 A. Kid A ia xU epiyj;j ntg;gepiy 100 oC ,y; vt;tpjk; ePu; NgZtPu; ? Njitahd cUg;gbfis 

Kiwahd ePuhtp ,izg;Gld; NkYs;s glj;jpy; tiuf.   

 B. NfhypD}lhd ntg;gg; gha;r;ry; tPjk; (
𝑄

𝑡
) ,w;fhd xU Nfhitia vOJf.  

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 C. NkYs;s gupNrhjidapd;gb ntg;gg; gha;r;ry; tPjk; 
𝑄

𝑡
 If; fzpj;jjd; gpd;du; ntg;gf;flj;jhW K 

fzpf;fg;gl KbAk;. mjid  vt;tpjk; fzpg;gPu; ?     

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

fiuAk;  
gdpf; fl;b 

T1 T2 
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 D. Nfhy; xU tpNrl epiyia mile;j gpd;dNu thrpg;Gfs; vLf;fg;gLk;.  
  (i) mt; tpNrl epiy vd;d? 

                        ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (ii) njhFjp mt; tpNrl epiyia mile;jij vt; mtjhdj;jpd; %yk; mwpe;J nfhs;tPu; ? 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (iii) Nfhy;  ,t; tpNrl epiyia  miltjw;fhd fhuzj;ij tpsf;Ff. 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 E. ,g; gupNrhjidapy; gdpf;fl;b fiuAk; tPjk; 0.05 kg s-1 vd mwpag;gl;lJld; d = 4 cm ,  

               l = 25 cm vdg; ngwg;gl;ld. mj;Jld; gdpf;fl;bapd; cUfypd; jd;kiw  

               ntg;gk; = 3 105 J kg-1 MFk;.  K iaf; fzpf;f. 

    
  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

         F.    ,wg;gu; Nfhy; xd;wpd; ntg;gf; flj;jhiw Jzpa NkYs;s gupNrhjidiag; gad;gLj;j KbAkh ? 
ckJ tpilia tpsf;Ff.  

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

 G.  

  xNu gupkhzq;fis cila ntt;NtW jputpaq;fshy; Md ,U Nfhy;fs; X , Y vd;gtw;wpd; ntg;gf; 
flj;jhWfs; KiwNa  Kx , Ky MFk;. mit ,uz;Lk; cUf;fp xl;lg;gl;L xU Nru;j;jpf; Nfhy; 
Mf;fg;gl;Ls;sJ. Kx > Ky MFk;. Nru;j;jpf; Nfhypd; Kidfs; glj;jpy; cs;sthW 100 oC apYk; 0 
oC apYk; Ngzg;gl;Ls;sd.      

  (i) ,izg;gpy; ntg;gepiy 1 MFk;. Kidfspd; ntg;gepiyfs; ,lkhw;wg; gLk;NghJ ,izg;gpy; 

ntg;gepiy 2 MFk; vdpd;, 1, 2 vd;gtw;iw xg;gpLf.    

       '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

       '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

       '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

       '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (ii) Nfhy; topNaahd ntgg;gepiy khw;wj;ij tiuG gLj;Jf.  
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Kjyhk;; jtizg; guPl;ir- 2020 
ngsjPftpay; - Physics  gFjp - II juk; -13  

B gFjp (fl;Liu tpdhf;fs;) 
 

 VjhtJ ehd;F tpdhf;fSf;F khj;jpuk; tpil vOJf.  
 

05. gpd;tUk; ge;jpia ftdkhf thrpj;J fPNo jug;gl;Ls;s tpdhf;fSf;F tpil jUf.  

 cyfpy; gy ,aw;if rf;fp Kjy;fs; fhzg;gLfpd;wd. Mdhy; gbk vupnghUl;fs; vdg;gLk; epyf;fup, 
krF vz;nza;, thA Nghd;wd vupf;fg;gLk;NghJ ngwg;gLk; rf;jpNa ngUkstpy; gad;gLj;jg; gLfpd;wd. 
,t; vupnghUl;fs; vupf;fg;gl;l gpd;du; kPs; GJg;gpf;fg;gl Kbahjit. vdpDk; gbk vupnghUl;fs; ngupa 
mstpy; Ntfkhd gad;ghl;bw;F cl;gLj;jg;gLfpd;wikahy;, FWfpa fhyj;jpy; kf;fs; rf;jp neUf;fbf;F 
Kfk; nfhLf;f Ntz;btUk;. 

   gbk vupnghUl;fspd; Nrkpg;G kl;Lg;gLj;jg;gl;l mstpy; ,Ug;gjdhy;, Vida khw;wPl;L rf;jp Kjy;fis 
mgptpUj;jp nra;tjw;fhd fzprkhd Ntiyj; jpl;lq;fs; nraw;gLj;jg; gLfpd;wd. 

      khw;wPl;L rf;jp Kjy;fis guprPypf;Fk;NghJ gpd;tUk; fhuzpfs; fUj;jpy; nfhs;sg;gLk;.   

1. ePz;l fhyj;Jf;F mtw;iwg; gad;gLj;j KbAkhjy; (kPs; GJg;gpf;fg;glf; $ba Kjy;fshf)  

2. mtw;iwg; gad;gLj;Jk;NghJ #oy; khR Nghd;w #oypay; gpur;rpidfs; Njhw;Wtpf;fg;gLjy;.   

3. ,yFthd Kiwapy; tY epiyaq;fis epu;khdpj;jy;.  
4. rf;jp ,lkhw;wj;jpd;NghJ nghUshjhu ed;ikfs; ngwg;gly;.   

NkNy cs;s fhuzpfspd; mbg;gilapy; fhw;iw xU khw;wPl;L rf;jp Kjyhfg; gad;gLj;j KbAk;. Muk;g 
fhyq;fspy; fhw;whiyfs;, fpzw;wpypUe;J ePiu gk;Gtjw;Fk; jhdpaq;fis miuj;J khitg; 
ngWtjw;Fk; gad;gLj;jg;gl;ld.     

#upa rf;jp Gtp Nkw;gug;gpy; gLk;NghJ fly; kl;lj;Jf;F Nky;, jiuf;F Nky; cs;s tspg; glyq;fspy; 
rkdw;w ntg;gepiyfis Vw;gLj;Jtjdhy; mg;gpuNjrq;fspilNa xU mKf;f tpj;jpahrk; Vw;gLk;. ,jd; 
tpisthf mKf;f tpj;jpahrj;ij eLepiyg;gLj;j fhw;W tPRk;. ,f;fhw;wpd; ,af;f rf;jp 
fhw;whiyfspdhYk; kpd; gpwg;ghf;fpfspdhYk; kpd; rf;jpahf khw;wg;gLk;. fhw;whiyf; NfhGuq;fspd; 
cr;rpapy; nghUj;jg;gl;Ls;s rpwFfs; fhw;wpd; Ntfj;Jf;F mika 20  Kjy; 50 Rw;wy;fs; / epkplk; ((20 

-50) rev. min-1) vDk; tPjj;jpy; RoYk;.   

rpwFfs; kpd; gpug;ghf;fpfSld; rf;fu nek;GNfhy; njhFjpapdhy; (gear system) ,izf;fg;gl;Ls;sd. 
rpwFfSldhd ,j; njhFjp tpirahop (turbaine) vdg;gLk;. fhw;W tpirahopfspd; ,U gpujhd 
tiffshtd fpilar;R tpirahop, epiyf;Fj;jr;R tpirahop vdg;gLk;. ,t;tpU tiffspdJk; rpwFfs; 
xU epiyf;Fj;Jj; jsj;jpy; RoYk;.       

fpilar;R tpirahop  ,uz;L my;yJ ,uz;Lf;F Nkw;gl;l fpil mr;R gw;wpr; Royf; $ba ePskhd 
epiyf;Fj;J rpwFfisf; nfhz;bUf;Fk; ( glk;1 ). ,t;tpae;jpuk; tspapypUe;J rf;jpia jpwikahd 
Kiwapy; gpupj;njLf;f tspapy;, Gw Kjy; xd;wpdhy; Row;wg;gly; Ntz;Lk;. ,r;rhjdj;Jf;Fj; Njitahd 
nryTld; xg;gpLk;NghJ ,J xU gpujp$ykhFk;. ,jd; kpd; gpwg;ghf;fp, NfhGuj;jpd; cr;rpapy; 
nghUj;jg;gl;bUf;Fk;.     

epiyf;FJ mr;R tpirahopapy; rpwFfs; ePskhfTk; epiyf;Fj;jhfTk; ,Ug;gJld;, vj;jpirapypUe;J 
tUk; fhw;Wf;Fk; RoYk; (glk; 2). ,J fpilar;R tpirahopAld; xg;gpLk;NghJ xU mD$ykhFk;. ,jd; 
kpd; gpug;ghf;fp NfhGuj;jpd; mbj; jsj;jpy;, epyj;jpy; nghUj;jg;gl;bUf;Fk;.         
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 rpwFfSf;fhd cauKk;, rpwFfspd; ePsKk; cau; kpd; tYitj; jUk;. fhw;wpd; Ntfk; V, rpwfpd; ePsk; 

r vdpd;, ngwg;gLk; tY P =  
1

2
𝜋𝑟2𝑉3 ,dhy; jug;gLk;. ,w;F  tspapd; mlu;j;jp.    

  fhw;wpd; Ntfk; 21 km h-1 ,w;Fk; 97 km h-1 ,w;Fk; ,ilapy; ,Uf;Fk;NghNj fhw;whiyfs; njhopw;gLk;. 
fhw;whiyapd; ghJfhg;gpw;fhf rpwFfspd; Row;r;rp jd;dpr;irahf epd;WtpLk;.   

  (i) khw;wPl;L rf;jp Kjy;fSf;F 3 cjhuzq;fs; jUf.  

 (ii) rf;jp Kjy;fshy; vt;tifr; rf;jp ,Wjpapy; kpd; rf;jpahf khw;wg;gLk;?   

 (iii) khw;wPl;L rf;jp Kjy;fs; gad;gLj;jg;gLk;NghJ fUj;jpy; nfhs;sg;gLk; 3 fhuzpfisf; 
       Fwpg;gpLf.   

 (iv) fhw;W vd;why; vd;d?  

 (v) xU fhw;whiy kpd; cw;gj;jp nra;a gad;gLj;jg;gLk; Kiwia tpsf;Ff.   

 (vi) RoYk; rpwFfspd; ruhrup Nfhz Ntfj;ijf; fzpf;f.  

 (vii) fhw;whiyapdhy;  cw;gj;jp nra;ag;gLk; kpd; rf;jp jq;fpAs;s ,U fhuzpfSk; ahit ?  

 (viii)     (a) fpilar;R tpirahopapd; gpujp$yk; vd;d ? 

   (b) NkNy Fwpg;gplg;gl;l gpujp$yk; epiyf;Fj;jr;R tpirahopapy; vt;tpjk; jtpu;f;fg;gLfpd;wJ 
vd;gij tpsf;Ff. 

 (ix)  (a) fhw;W xU khwhf; fjp V cld; tPRk;NghJ XuyF fdtsT fhw;wpd; ,af;f rf;jpf;fhd xU 

Nfhitia vOJf. tspapd; mlu;j;jp  vdf; nfhs;f.   

             (b) ,jpypUe;J, NkNy ge;jpapy; jug;gl;l Nfhit P =  
1

2
𝜋𝑟2𝑉3  Ig; ngWf.  

   (c) fpil mr;R gw;wp rpwFfspd; rlj;Jtj; jpUg;gk; 5000 kg m2 , rpwFfs; ruhrup Ntfj;Jld; 
Roy;fpd;wd. fhw;W epd;W tpLtjdhy; rpwFfs; 2 epkplq;fspy; Xa;Tf;F tUfpd;wd. 
rpwFfspd; Row;rpf;F vjpuhd KWf;fj;ijf; fzpf;f.      

06. A. (i) ntg;g ,af;ftpaypd; KjyhtJ tpjpia Nfhit tbtpy; vOJf. ePu; gad;gLj;Jk; vy;yhf; 
FwpaPLfisAk; ,dq;fhz;f.   

  (ii) gpd;tUk; nrad;Kiwfis tpsf;f NkYs;s Nfhitiag; gad;gLj;Jf.  

(1)  rkntg;g nrad;Kiw  

(2) Nrwypyh nrad;Kiw  

(3) khwhf; fdtsT nrad;Kiw  

   (iii) khwh mKf;f nrad;Kiwapd;NghJ nra;ag;gLk; Ntiyf;fhd xU Nfhitia vOJf. 
vy;yhf; FwpaPLfisAk; ,dq;fhz;f. khwh mKf;f nrad;Kiwia P –V tiugpy; Fwpj;Jf; 
fhl;Lf, mj;Jld; tiugpypUe;J nra;ag;gl;l Ntiyia vt;tpjk; ngWtPu; vd;gijf; Fwpg;gpLf.     

 B. 100 oC apYk; 1.01  105 Pa mKf;fj;jpYKs;s 0.5 kg  ePuhtp mNj ntg;gepiyapYk; mKf;fj;jpYk; ePuhf 

khWfpd;wJ. ePupd; mlu;j;jp , ePuhtpapd; mlu;j;jp , ePupd; Mtpahjypd; jd; kiw ntg;gk; vd;gd 

KiwNa 1000 kg m-3 , 0.598 kg m-3 , 2.26  106 Jkg-1 MFk;.    

  (i) ,lkhw;wg;gl;l ntg;grf;jpiaf; fhz;f (∆𝑄) .  

  (ii) ,r; nrad;Kiwapd;NghJ nra;ag;gl;l Ntiy (∆𝑤) If; fzpf;f. ,t;Ntiy njhFjpapdhy; 

nra;ag;gl;ljh? my;yJ njhFjp kPJ nra;ag;gl;ljh ?     

   (iii) Mtp epiyapypUe;J jput epiyf;F khWk; epiy khw;wj;jpd; NghJ Vw;gLk; mfr; rf;jp 
khw;wj;ijf; fzpf;f. ,r;rf;jp vr; nrad;Kiwf;Fg; gad;gLfpd;wJ?  
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 C.   0.75 %y; ,yw;rpa thA xd;W P –V tiugpy; 
fhl;lg;gl;Ls;sthW xU rf;fur; nrad;Kiwf;F 
cw;gLfpd;wJ.      

 
 
 
 
 
 

  B - C  khw;wj;ij  mz;zsthf rkntg;g khw;wkhff; fUjyhk;. 
 

  (i) khw;wq;fs; A – B , C –A  vd;gtw;iw ,dq;fhz;f.  

  (ii) A, B apy; thAtpd; ntg;gepiyfisf; fzpf;f.  

   (iii) C apy; thA cs;slf;Fk; fdtsT V2 itj; Jzpf. 

  (iv) thAtpdhy; nra;ag;gl;l Njwpa Ntiyiaf; fzpf;f.  

  (v) rf;fur; nrad;Kiwapd; Nghjhd mfr; rf;jp khw;wk; vt;tsT ? 

  (vi) rf;fur; nrad;Kiwapd; NghJ Vw;gl;l ntg;gg; gupkhw;wj;ijf; fzpf;f.   
 
   

07. A. Gtp epiyahd nra;kjp (GSS) xd;wpd; Mtu;j;jd fhyk; (T) nrf;fdpy; vt;tsT ?  

 B. Gtp epiyahd nra;kjpapd; G+kpiar; Rw;wpa xOf;fpd; Kg;gupkhz glj;ij tiuf. G+kpapd; Nfj;jpu 
fzpj tlKid, njd;Kid vd;gtw;iwAk; Gtp kj;jpa jsj;ijAk; njspthff; Fwpj;Jf; fhl;Lf.    

 C. (i) M jpzTila G+kpapd; ikaj;jpypUe;J r J}uj;jpy; cs;s m jpzpTila Jzpf;ifapy; 
njhopw;gLk; ftu;r;rp tpirf;fhd xU Nfhitia vOJf. Nfhitapy; gad;gLj;Jk; khwpyp G 
ia ,dq;fhz;f.    

  (ii) khwhf; Nfhz Ntfk; 𝜔  cld; r MiuAila tl;lg; ghijapy; ,aq;Fk;  m jpzpTila 
Jzpf;iff;Fj; Njitahd ika ehl;l tpirf;fhd xU Nfhitia vOJf.   

   (iii) Gtp epiyahd nra;kjpapd; xOf;fpd; Miu r = √
𝐺𝑀𝑇2

4𝜋2

3
 vdf; fhl;Lf. 

  (iv) GM = gR2 vdf; fhl;Lf. ,q;F g GtpaPu;g;G Mu;KLfy;, R G+kpapd; Miu MFk;.   

  (v) g = 10 N kg-1 , R = 6.4  106 m , 2 = 10 vdpd; , r If; fzpf;f.  

 D. (i) Gtp epiyahd nra;kjpfs; vt;tpjk; njhlu;ghly; Jiwapy; gad;gLj;jg; gLfpd;wd vd;gij 
tpsf;Ff.  

   (ii)    3 Gtp epiyahd  nra;kjpfs; G+kpiar; Rw;wpa xOf;fpy; xU rk gf;f Kf;Nfhzpapd;  
           cr;rpfspy; itf;fg;gl;Ls;sd. ,U nra;kjpfSf;fpilapYs;s J}uj;ijf; fhz;f. 

       (iii) xU kpd;fhe;j irif ,U nra;kjpfspilNa ,aq;f vLf;Fk;  Neuj;ijf; fzpf;f.  

            (xspapd; Ntfk; C = 3  108 m s-1)   
 
08. A. (i) KwpT tpjpfisf; $Wf.  

  (ii) xspapd; Ntfj;ijg; gad;gLj;jp,  xspahy; mlu;e;j, xspahy; Ijhd Clfq;fspilNa cs;s 
NtWghl;il tpsf;Ff.   

   (iii) Xu; Clfj;jpypUe;J xspahy; mlu;e;j Clfj;Jf;F nry;Yk; xU xspf; fjpiuf; fUJf. 
mf;fjpupd; Ntfk;, miyePsk;, kPbwd; vd;gd mjpfupf;Fkh, FiwAkh, khwhky; ,Uf;Fkh?   

 B. A, B vd;gd ,U xsp CLGftpLk; Clfq;fshFk;. A njhlu;ghf B apd; KwpTf; Fzfk; 1.6 MFk;. 

A apy; xspapd; Ntfk; 2.2  108 m s-1 MFk;. B apy; xspapd; Ntfj;ijf; fhz;f.   

 C. (i) Xu; mupaj;jpD}L ,opT tpyfy; epiyapy; nry;Yk; fjpu; xd;wpd; ghijia tiuf.   

  (ii) ng jdp KwpTf; Fzfk; cila fz;zhbapdhy; nra;ag;gl;l xU mupak;, jdp KwpTf; Fzfk; 
nw cila Clfj;jpy; itf;fg;gl;Ls;sJ. ,opT tpyfy; Nfhzk; D apw;fhd xU Nfhitia 
ng , nw , mupaf; Nfhzk; A rhu;ghf vOJf.     

   (iii) ng = 
3

2
 nw = 

4

3
  , A = 60o vdpd;, D If; fzpf;f.  
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09' gFjp (A) my;yJ gFjp (B) apw;F  khj;jpuk; tpil vOJf.  
 

 A. (i) fhtypj;jputpaj;jhy; Md  Vw;wk; ngw;w rpwpa ge;J 
xd;wpYs;s Vw;wj;ijj; JzpAk; gupNrhjidapy;, ge;J 
glj;jpy; cs;sthW vjpuhf Vw;wg;gl;l rkhe;juj; 
jl;LfSf;fpilNa xU fhtyp ,ioapdhy; njhq;f 
tplg;gl;Ls;sJ. jl;LfSf;F ,ilapYs;s Ntwhf;fk;  

                         1.2 m ck; mOj;NtWghL  9000 V ck; MFk;. ge;jpd; jpzpT 

5  10-5 kg , ,io epiyf;Fj;Jld; 5o mikf;Fnkdpd;, 
gpd;tUtd tw;iwf; fzpf;f.      

   (1) ,ioapy; ,Oit.  

   (2) jl;LfSf;fpilapYs;s kpd; Gyr; nrwpT E.  

    (3) ge;jpd; kPJ njhopw;gLk; epiy kpd; tpir.  

   (4) ge;jpYs;s Vw;wk;.  
   

  (ii). jw;NghJ jl;Lfs; fpilahf itf;fg;gl;L, mtw;wpilNa kpd; Gyr; nrwpT    

   (1)  epiyf;Fj;jhf Nky; Nehf;fp. 

   (2)   epiyf;Fj;jhf fPo; Nehf;fp.  

   cs;s re;ju;g;gq;fspy;  ge;J vspa Cryhf miyAk;NghJ mjd;  miyT fhyk; (T) ,w;;fhd 
Nfhitfis vOJf. Crypd; ePsk; 1.0 m vdf; nfhs;f. jug;gl;l ngWkhdq;fisf; 
Nfhitfspy; gpujpapLf. RUf;fy; mtrpakpy;iy.    

 

 B. (a) nlhg;supd; tpisT vd;why; vd;d ?  

  (b) xU tpkhdk; Xu; fpil, Neu;g; ghijf;F 

rkhe;jukhf khwh Ntfk; v cld; 
gwf;fpd;wJ. mJ ghijapypUe;J d 
epiyf;Fj;J cauj;jpy; cs;sJ. tpkhdk; 
ntsptpLk; rj;jj;jpd; kPbwd; f MFk;. tspapy; 
xypapd; Ntfk;  c, tsp epiyahdJ vdf; 
nfhs;f. ghijapy; xU fhu; tpkhdj;jpd; 
,af;fj;jpirapy; u Ntfj;Jld; 
,aq;Ffpd;wJ.      

 

   fhu; L vDk; Gs;spapy; cs;sNghJ LM = x , 𝑀𝐿̂𝑁 =  𝜙 MFk;.  
   (i) LM jpirapy; fhupd; Ntff;$W vd;d?  
   (ii) LM jpirapy; tpkhdj;jpd;  Ntff;$W vd;d?  
   (iii) fhupd; rhujp rhu;ghf  LM jpirapy; xypapd; Ntfj;Jf;fhd xU Nfhitia vOJf.  
   (iv) tpkhdp rhu;ghf  LM jpirapy; tspapy; xypapd; Ntfj;Jf;fhd xU Nfhitia vOJf.  
   (v) tpkhdj;ij xU Gs;sp xyp Kjyhff; fUJk;NghJ, tpkhdj;jhy; ntsptplg;gLk; miy 

Kfq;fspd; tbtk; vd;d ?  

   (vi) tpkhdk; Xa;tpy; ,Ug;gpd;, mjdhy; fhyg;gLk; xypapd; miyePsk;  ,w;F xU 
Nfhitia vOJf.    

   (vii) tpkhdj;jpd; ,af;fk; fhuzkhf  mJ fhYk; xypapd; miyePsj;jpy; xU khw;wk; 
Njhd;Wk;. ,t; miyePsk;  ,w;F xU Nfhitia vOJf.   

   (viii) fhu; rhujp czUk; Njhw;w kPbwd; f  ,w;F xU Nfhitia f, c, u, v,   rhu;ghfg; ngWf.   
   (ix) f  ,w;F xU Nfhitia f, c, u, v, d, x rhu;ghf vOJf.  
   (x) x = 0 MFk;NghJ f , f  ,ilNaahd njhlu;igg; ngWf.       

   (xi). d >>> x vdpd;, 
𝑓

𝑓
=  

1+
u𝑥

dc

1+ 
𝑣𝑥

dc

    vdf; fhl;Lf.      
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10' gFjp (A) my;yJ gFjp (B) apw;F  khj;jpuk; tpil vOJf.  

 A.  GNuhj;jd; xd;W fhe;jg; gha mlHj;jp 0.017 T Md rPHf; fhe;jg;   

    Gyk; xd;wpDs;Ns Ntfk; 8.0 × 105 m s-1 cld; cUtpy;   

    fhl;lg;gl;Ls;sthW nrq;Fj;jhfg; GFfpd;wJ. fhe;jg; Gyk;  

    jhSf;Fs;Ns jpirg;gLj;jg;gl;Ls;sJ. GNuhj;jdpd; Vw;wKk;   

    jpzpTk;  KiwNa 1.6 × 10-19C , 1.7 × 10-27 kg MFk;. 

  

   (i) (a) fhe;jg; Gyj;jpDs;Ns  GNuhj;jdpd; xOf;F Vd;  

         tl;ltbtkhdJ vd;gij tpsf;Ff. xOf;fpd; Miuiaf;  

         fhz;f. jug;gl;Ls;s  tupg;glj;ijg;  gpujpnra;J  mjpNy   

         GNuhj;jdpd;  xOf;fpd; gUk;gbg;  glj;ij  tiuf. 

         

      (b) GNuhj;jDf;Fg;  gjpyhf ,yj;jpud; xd;W mNj Ntfj;jpy;  

         mNj tpjj;jpy;  GFnkdpd;, mjd;  xOf;F  GNuhj;jdpd;   

         xOf;fpypUe;J  vq;fdk;  NtWgLk; ? 

   (ii) mNj Ntfj;jpy; mNj  tpjj;jpy; ,f;fhe;jg; Gyj;jpDl;  GFk; α – Jzpf;if (𝛼2
4) xd;wpd;  xOf;fpd; 

Miuia ca;j;jwpf. 

   (iii) epA+j;jpud;  xd;W  mNj  tpjj;jpy;  fhe;jg;  Gyj;jpDs;Ns GFe;jhy;,  mjd;  xOf;if   

       (i) (a) apy;  tiuag;gl;l tupg;glj;jpNy fhl;b,  mjidg; ngaupLf.  

    

   (iv) fhe;jg; Gyj;jpw;F Nkyjpfkhf ,g;NghJ nghUj;jkhd rPH kpd; Gyk; xd;iuAk; gpuNahfpg;gjdhy; fhe;fg; 
Gyk; fhuzkhfj; Jzpf;iffspy; Vw;gl;l jpwk;giy eLepiyahf;fyhk;. GNuhj;jd; xd;Wf;F ,k;kpd; 
Gyj;jpd; gUkidAk; jpiriaAk; fhz;f. ,r;re;jHg;gj;jpy; Jzpf;iffspd; Ntfk; khWkh ?  ckJ 
tpilf;Ff; fhuzq; fhl;Lf.                                        

 
 B. (i)  

 

 

 

 

 

  40 cm MiuAk;  2 kg jpzpTk; cila xU rpy;Y mjd; mr;R gw;wp 30 rad s-1 vDk; Nfhz 
Ntfj;Jld;  RahjPdkhf Roy;fpd;wJ. glk; (2) ,y; fhl;lg;gl;Ls;sthW xU fhgd; Jz;L 
(rpy;ypd; Nkw;gug;gpy; njhLifapy; cs;s fhgd; Jz;bd; Miu rpy;ypd;  Miuf;F rkdhdJ) 
rpy;Yld; njhLifia Vw;gLj;jp, rpy;iy mjd; Row;rpg; Nghf;fpw;F nrq;Fj;jhf F0 vDk; 
tpirahy; js;Sfpd;wJ.     

    (1)  F0 fhuzkhf rpy;ypd; Nfhz Ntfk; gbg;gbahff; Fiwtij mjd; kPJ  njhopw;gLk; 
tpirfisj; njspthff; Fwpj;J fhl;b tpsf;Ff.  

   (2)  rpy;Y mj;jhdj;jpypUe;J 10 Row;rpfspd; gpd;du; Xa;Tf;F tUk; vdpd;, mjd; Nfhz 

mku;KLfiyf; fhz;f ( = 3 vd vLf;f).  

  (3)  rpy;Yf;Fk; fhgd;Jz;Lf;Fk; ,ilapYs;s ,af;ftpay; cuha;Tf;Fzfk; k = 0.5     vdpd;, 
F0 If; fhz;f.  

 
 
 
 
 
 
 
 
 
 

glk; (1)  glk; (2)  



,t;tpdhg;gj;jpuq;fs; Rfhjhu mikr;rpd; rpghupRfSf;Nfw;g> rfy Rfhjhu tpjpfSf;fika ghJfhg;Gld; $ba Kiwapy; mr;rpl;L> kw;Wk; nghjpapl;L> tpdpNahfpf;fg;gl;Ls;sJ. 
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  (ii). NkYs;s jj;Jtj;ijg; gad;gLj;jp thfdq;fspd; rpy;Yfypd; Row;rp Ntfj;ijf; Fiwf;f 
my;yJ thfdj;ij Kw;whf epWj;j  jl;L jLg;Gj; njhFjp (disk brake system) gad;gLj;jg; 
gLfpd;wJ. ,q;F gad;gLj;jg;gLk; jl;L ,Uk;gpd; fyg;GNyhfj;jpdhy; nra;ag;gl;Ls;sJ 

(jd;ntg;gf; nfhs;ssT = 4.6  102 J kg-1 K-1 , cUF epiy = 1200 oC). fPOs;s glj;jpy; 
cs;sthW rpy;Y nghUj;g;gl;Ls;s mr;rpd; Kidapy; rpy;Yld; nghUj;jg;gl;Ls;s RoYk; 
jl;by; jLg;Gj; jpz;Lfshy; xU tpir Vw;gLj;jg;glf; $ba Kiwapy; Kryk; xd;Wld; 
nghUj;jg;gl;Ls;sJ. KryKk; jLg;Gj; jpz;LfSk; nfhz;l njhFjp jLg;Gkhdp  vdg;gLk;.  

          jLg;G kpjp kpjpf;fg;gLk;NghJ gad;gLj;jg;gLk; jLg;Gg; ghakj;jpy; Vw;gLj;jg;gLk; mKf;fk; 
fhuzkhf cUthFk; tpirapdhy; RoYk; jl;by; jLg;Gj; jpz;Lfs; njhLif 
Vw;gLj;Jtjdhy; NkNy gFjp (I) ,y; tptupf;fg;gl;Ls;sthW rpy;Yfypd; Row;rp Ntfj;ijf; 
Fiwj;jy; my;yJ thfdj;ij Kw;whf epWj;Jjy; eilngWk;.      

 

 

 

 

 

 

 

 

 
           

                            ,t;tifahd jLg;Gj; njhFjp nghUj;jg;gl;l thfdk; xd;wpd; jpzpT 2  103 kg ,  
             mJ 20 m s-1 Ntfj;Jld; ,aq;Fk;NghJ jLg;G gpuNahfpf;fg;gLfpd;wJ.  
             jLg;G gpuNahfpf;fg;gl;L 4 nrf;fd;fspd; gpd;du; thfdk; epWj;jg;gLfpd;wJ.   

    

   (1) ,e; Neu ,ilNtisapy; thfdk; ,oe;j ,af;f rf;jpiaf; fzpf;f (rpy;Yfspd; Row;rp 
,af;f rf;jpiag; Gwf;fzpf;f).     

   (3) jLg;G gpuNahfpf;fg; gl;ljpypUe;J Xa;tilAk; tiu ,aq;fpa J}uj;ijf; fzpf;f.  

   (4) thfdk; ,of;Fk; rf;jp KOtJk; jLg;gj; jpz;LfSf;Fk; jl;Lf;Fk; ,ilNAahd cuha;T 
tpirf;F vjpuhfr; nra;ag;gLk; Ntiy vdf; fUjp, xU rpy;ypy; cuha;Tf;F vjpuhfr; 
nra;ag;gLk; Ntiyiaf; fzpf;f (ehd;F rpy;YfspYk; jLg;G gpuNahfpf;fg; gLtjhff; 
fUJf).  

   (5)  ,e; Neu ,ilNtisapy; rpy;Y 10 Kiw Rod;W Xa;Tf;F tUnkdpd;, Row;rp mr;rpd; 

ikaj;jpypUe;J ruhrup cuha;T tpir njhopw;gLk; Gs;spf;fhd J}uk;    
1

3
 m vdf; 

nfhz;L ruhrup cuha;T tpiriaf; fzpf;f. (= 3 vd vLf;f). 
   (6) jLg;gj; jpz;LfSf;Fk; jl;Lf;Fk; ,ilNAahd ,af;ftpay; cuha;Tf; Fzfk;  

               k = 0.5 vdpd;, jLg;Gg; ghakj;jpd; mKf;fk; fhuzkhf jLg;Gj;jpz;L kPJ 
gpuNahfpf;fg;gLk; tpiriaf; fzpf;f.    
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