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2.1.3	 vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk;

tpdhj;jhs;; I - Gs;sp toq;Fk; jpl;lk; 

  
	 tpdh 	 tpil	 tpdh	 tpil	 	
	 ,yf;fk;	 	 	 ,yf;fk;	 	  
 

      01. ''''''''' 26. ''''''''' 

 02. ''''''''' 27. '''''''''  

 03. ''''''''' 28. '''''''''  

  04. ''''''''' 29. '''''''''  

 05. ''''''''' 30. '''''''''  

 06. ''''''''' 31. '''''''''  

 07. ''''''''' 32. '''''''''  

 08. ''''''''' 33. '''''''''  

 09. ''''''''' 34. '''''''''  

 10. ''''''''' 35. ''''''''' 

 11. ''''''''' 36. '''''''''

 12. ''''''''' 37. '''''''''

 13. ''''''''' 38. '''''''''

 14. ''''''''' 39. '''''''''

 15. '''''''''  40. '''''''''

 16. ''''''''' 41. '''''''''

 17. ''''''''' 42. '''''''''

 18. ''''''''' 43. '''''''''

 19. ''''''''' 44. '''''''''

 20. '''''''''  45. '''''''''

 21. '''''''''  46. '''''''''

 22. '''''''''  47. '''''''''

 23. '''''''''  48. '''''''''

 24. '''''''''  49. '''''''''

 25. '''''''''  50. '''''''''

3

2

1

3

2, 3, 4, 5

1

5

3

1

4

2

4

5

5

1

2

5

4

1

5

1

4

1

2

2

2

2

3

1

3

5

2

4

4

3, 4

1

4

5

1

4

3

2

3

3

4

1

1

4

5

4

       xU tpilf;F 02 Gs;sp tPjk; nkhj;jg; Gs;spfs; 100 

kalvi.lk

https://kalvi.lk


- 24 -

2.2 tpdhj;jhs; II ,w;;F tpilaspf;fg;gl;lik njhlu;ghd tpguq;fs;;

2.2.1  tpdhj;jhs; II - fl;likg;G

Neuk; 03 kzpj;jpahyq;fs;. 

,t;tpdhj;jhs; mikg;Gf; fl;Liu> fl;Liu tif vd ,uz;L gFjpfisf; 

nfhz;lJ. 

gFjp A : ehd;F mikg;Gf; fl;Liu tif tpdhf;fs;. vy;yh 

tpdhf;fSf;Fk; tpil vOj Ntz;Lk;. xU tpdhTf;F 10 

Gs;spfs; tPjk; 40 Gs;spfs;

gFjp B : MW fl;Liu tif tpdhf;fs;. ehd;F tpdhf;fSf;F tpil 

vOj Ntz;Lk;. xU tpdhTf;F 15 Gs;spfs; tPjk; 60 

Gs;spfs;

       nkhj;jg; Gs;spiaf; fzpj;jy; - gFjp A =  40

  gFjp B =  60

        tpdhj;jhs; II ,d; nkhj;jg; Gs;spfs; =  100
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2'2'2  tpdhj;jhs; II - vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;> tpilaspj;jy; 

njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

Ú tpdhj;jhs; ̊ ˚ ,w;F tpilaspj;jy; gw;wpa mtjhdpg;Gfs; 2, 3, 4.1, 4.2, 4.3 vd;Dk; tiuGfisf; 

nfhz;L jahupf;fg;gl;Ls;sd. 

A mikg;Gf; fl;Liu

 

(1) ePsk;     [x1  vd;f.]
(2)  mfyk;   [x2  vd;f.]
(3)  Mok; my;yJ cauk; [x3  vd;f]     (01 Gs;sp )
 (mstPLfs; VjhtnjhU xOq;fpy;)      (%d;Wk; rupahapd;)

tiuNfhypd; Xuj;Jld; g+r;rpaf;Fwp nghUe;jtpy;iy my;yJ 

tiuNfhypd; Xuj;jpw;Fk; g+r;rpaf; Fwpf;FkpilNa ,ilntsp 

,Uf;Fk; my;yJ cau mstPl;bd;; gpd;dtO/ tO 

mjpfkhFk;   

(mstPl;il rupahf njupT nra;jy;)  (01 Gs;sp )

Mok; my;yJ cauk;  my;yJ x3 (my;yJ  VjhtJ Vw;ff; $ba 

kw;iwa khwp) (mstPl;Lf;F Gs;spapy;iy)

tpspk;G kl;lk; tiuf;Fkhd ePupd; fdtsT FiwT my;yJ tO my;yJ 

(or uncertainty) fdtsT msj;jypy; tOtPjk;;  my;yJ V0  FiwT  (01 Gs;sp )

V0 = x1 x2 x3− V  (01 Gs;sp )

cU 2

kalvi.lk

https://kalvi.lk


- 26 -

d0 = 
x1 x2 x3− V

P  my;yJ  d0 = 
V0

P   (01 Gs;sp)

fy;ypd; jpzpT  my;yJ mjd; epiw  (01 Gs;sp)

((c)(i) ,y; epiw vd jug;gl;bUe;jhy; ,g;Gs;spia toq;f Ntz;lhk;. Mdhy; P ahdJ 10 
my;yJ 9 My; tFf;fg;gl;bUe;jhy; Gs;sp toq;fyhk;.)

(1)  ghiwia Rw;wp fdTUf; fl;likg;ig (rl;lk; my;yJ xU ngl;bia) mikj;jy;.

(2)  mjd; gupkhzq;fis  (my;yJ fdtsit) msj;jy;.

(3)   kPjpf; fdtsit (mstplg;gl;l msT) kzypdhy; epug;gy;

(4)  ghiwapd; fdtsT = %lg;gl;l cUtpd; fdtsT  – kzypd; fdtsT           

(1), (2), (3) gbKiwfSf;F)  (01 Gs;sp)

njupe;j fdtsTila xU (rpwpakug;) ngl;bia mikj;jy;   (01 Gs;sp)

fy;ypd; (gjhu;j;jj;jpd;) mlu;j;jp          (01 Gs;sp)

ghiwapd; rpW khjpupia/ Jz;L my;yJ gFjpia  vLj;J NkYs;s gupNrhjid (my;yJ 

VjhtNjhu; Vw;Wf;nfhs;sf;$ba gupNrhjid Kiw %yk;  ghiwg; gjhu;j;jj;jpd; 

mlu;j;jpiaf; fhzy;   (01 Gs;sp)
 (nkhj;jg; Gs;spfs; 10)
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ntg;gkhdp

,urhadj; juhR my;yJ ,yj;jpudpay; juhR my;yJ %tis (Kf;Nfhy;) juhR

my;yJ ehy; tis (ehw;Nfhy;) juhR  (01 Gs;sp)
(xw;Wj;jhs;> tiyAila fyf;fp)                      (vy;yhk; rupahapd;)

(juhR my;yJ tpw;juhR ,w;F Gs;spapy;iy)

gupNrhjid Muk;gpf;ifapy; miw ntg;gepiyia tpl rpy ghiffshy; (my;yJ 5º My;) ePupd; 

ntg;gepiyia cau;j;jp  gpd; mNj  msT ghiffshy; miwntg;gepiyia tpl FiwAk; 

tiu gdpf;fl;bia Nru;j;jy;

( fNyhupkhdpia fhtyply;.)  (01 Gs;sp)

    

34.5 ºC

25.5 ºC

34 ºC

26 ºC
my;yJ }}

 

                   (01 Gs;sp) 

                          (,uz;Lk; rupahapd;)

 my;yJ  ≥34º C  ,w;Fk; <35º C ,w;Fk; ,ilg;gl;l VjhtNjhu; Muk;g ntg;gepiy >25º C  
 ,w;Fk; ≤ 26º C ,ilg;gl;l VjhtNjhu; ,opT ntg;gepiy.

        
 ,e;epge;jidapd; fPo; Rw;whlypy;  

 (#oy; my;yJ miw)  ,Ue;J ntg;gk; cwpQ;rg;gLtJk; 

 #oYf;F ntg;gk; toq;fg;gLtJk;

 rkk; my;yJ #oypUe;J Njwpa ntg;g cwpQ;ry; ,y;iy 

my;yJ gdp Njhd;Wtij jtpu;f;f.          (01 Gs;sp) 

ntw;W fNyhupkhdp + fyf;fpapd; jpzpT

fNyhupkhdp + fyf;fp + ePupd; jpzpT 

ePupd; Muk;g ntg;gepiy     (01 Gs;sp)
(ve;j xOq;fpYk; ,Uf;fyhk; Mdhy; vy;yhk; rupahditahf ,Uf;fNtz;Lk;)
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rpW Jz;Lfshf gdpf;fl;bia cilj;jYk; xw;Wj;jhshy; (tbjhs;) xw;Wjy; 

(my;yJ Jilj;jy;/ cyu;j;jy;)  (01 Gs;sp)

xU jlit xU Jz;il Nru;j;J fiuj;jy;. 

(ePu; njwpf;fhJ)    (01 Gs;sp)

tiyAila fyf;fpapdhy; fyf;Fjy;.  

my;yJ vy;yh Neuk; gdpf;fl;b Jz;L ePupd; fPNo itj;jpUf;f (01 Gs;sp)

ePupd;/ fyitapd;/ njhFjpapd; ,opT  ntg;gepiy

fNyhupkhdpAk; mjd; cs;slf;fy;fspd; jpzpT  (01 Gs;sp)

 
gdpf;fl;bapd; cUfypd; jd;kiw ntg;gk; ngupJ. vdNt Njitg;gLk; gdpf;fl;bapd; jpzpT 

rpwpjhFk;. (mjhtJ gdpapd; jpzpT M = M2 − M1 rpwpjhFk;.)  

vdNt Nru;f;fg;gLk; jpzpT msj;jYld; njhlu;ghd

tO (gpd;;d tO) ngupjhFk;.    (01 Gs;sp)
 (nkhj;jg; Gs;spfs; 10)
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VjhtJ ,U fjpu;fis mk;Gf; FwpAld; Nkw;fhl;bathW tiuf.  (01 Gs;sp)
(tpk;gj;ij tiujy; mtrpakd;W> Mdhy; ,U fjpu;fs; xd;iw xd;W re;jpf;Fk; tiu 

tiuf. VjhtnjhU fjpupy; mk;Gf;Fwp Fwpf;fg;gl Ntz;Lk;.)             

P1 ,d; tpk;gj;jpw;F tyJ Gwkhf jiyikar;rpy;/ ,U fjpu;fs; ,ilntl;Lk; epiyf;F 

tyJ Gwkhf fz;zpd; epiy  (E) I / fz;Fwpia Fwpj;jy;.                (01 Gs;sp)

fz; ,aq;Fk; NghJ tpk;gk;  P1 ck;  P2 ,w;Fk; ,ilNa rhu;gpaf;Fk; ,y;iy/ 
tpk;gk; P1 ck; P2 ck; xd;whf ,aq;Fk; (01 Gs;sp)

fhl;lg;gl;Ls;sthW P1 ,w;F ,lJGwkhf jpiria epWj;Jf.      (01 Gs;sp)

njspthf Nehf;Ftjw;F / kw;iwa nghUl;fspypUe;J tUk; xspia jtpu;f;f 

(njspthf Nehf;Ftjw;F) / P1 ,d; tpk;gj;ij njspthf 

Nehf;f / P1, P2 ,dJ tpk;gq;fis kl;Lk; Nehf;Ftjw;F        (01 Gs;sp)
[b (i) ,d; tpilahdJ gpionadpDk;> tpil jug;gltpy;iynad;whYk; ,g;Gs;sp 

fpilf;Fk;.]
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P1 my;yJ P2 ck; P3 (cau;e;j) ck; fhl;lg;gl;lthW epWj;jy;  (01 Gs;sp)
(xspapay; ikaj;jpw;Fk; F ,w;FkpilNa P1/P2 I epWj;jy;; ; P3 MdJ  P1/P2 ,w;F 
,lJGwkhf epWj;jg;gl Ntz;Lk;;.  P3 ,d; rupahd epiy mtrpakpy;iy.

P1/P2  ,d; Kidfspd; epiy jtpu;f;f.)
	

1
V

1
U 

	 	

Fwptof;fpy;yhj NghJ fhl;lg;gl;Ls;sthW xU Neu;Nfhl;L tiuG; mr;Rf;fis rupahf 

ngaupg;gLjy; (,uz;bw;Fk;)  (01 Gs;sp)

 

  1  (01 Gs;sp)

        (01 Gs;sp)

       

ntl;Lj;Jz;L

1
(ntl;Lj;Jz;L vd vOjg;gbd; Gs;spapy;iy)

Mk;

(nka; tpk;gq;fSf;F) U , V ,d; ngWkjpfis xd;Wld; xd;W ,lkhw;w KbAk;/ Fwpj;j 
xU  U  ,d; ngWkjp V MFk;NghJ xj;j V ,d; ngWkjp U MFk;/ xspapd; Gwkhw;W tpjp 
fhuzkhf    (01 Gs;sp) 
 (nkhj;jg; Gs;spfs; 10)
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cUg;gb  4        (01 Gs;sp )

cUg;gb  1        (01 Gs;sp )

 (nghUj;jkhd cUg;gbfis khztu; fPwpd; mij rupnadf; fUJf.)

(i)  S jpwe;Js;sNghJ rkepiy ePsk; my;yJ fyk; E  ,ypUe;J kpd;Ndhl;lk; ghahj NghJ 

rkepiy ePsk;  (01 Gs;sp )

(ii)  S %bAs;sNghJ rkepiy ePsk; my;yJ fyk;  E  ,ypUe;J kpd;Ndhl;lk; ghAk; NghJ

  rkepiy ePsk;   (01 Gs;sp )

   E       =   kl1       my;yJ           E ∝ l1 my;yJ 90 …………………………………..(01 Gs;sp )

ER
R+r

  =   kl2  my;yJ ER
R+r

   ∝l2  my;yJ  80 …………………………………..(01 Gs;sp )

[my;yJ 
E

ER / R+r  = 90
80  (02 Gs;spfs;)]

 r  =    R  l1- l2

l2

  

    =     5  (90 − 80)
80

 

                =     0.625 Ω  ………………………………….(01 Gs;sp )
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S  jpwe;jepiyapy; rkepiy ePsk;        (01 Gs;sp )
(,Jjhd; mjp$ba rkepiy ePskhFk;)       (,uz;Lk; rupahdit)

R1  (01 Gs;sp )

nrk;ik Fiwe;j ngWkjp. Vnddpy; (l1- l2) ,d; mstPl;bd; tO (gpd;dtO) ngupaJ.

my;yJ l1 ck; l2 ck; Vwj;jho rkdhFk;.  

my;yJ l1 , l2 mz;zstpw; rkk;

my;yJ l1 , l2 ,w;fpilapyhd tpj;jpahrk; rpwpaJ.

(VjhtJ xU fhuzj;jpw;F)                      (01 Gs;sp )
 (nkhj;jg; Gs;spfs; 10)
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gFjp B - fl;Liu

5. (a) (i) Mu;KLfy;  =    0.1
2

  

             =    0.05 ms-2    (01 Gs;sp)

  (ii) F = ma Ig; gad;gLj;Jk; NghJ>   (01 Gs;sp)
   F − 0.1 × 10      =    0.1 × 0.05  (01 Gs;sp)
                     F      =    1.005 N        (01 Gs;sp)
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  (iii)  Mu;KLfy;    =   − 0.05 m s−2

   F − 0.1 × 10     =   − 0.1 × 0.05
                    F      =    0.995 N         (01 Gs;sp)
   Nky;Nehf;fp (my;yJ mk;Gf;Fwpnahd;W Nky;Nehf;fpapUj;jy;)      (01 Gs;sp)

 (iv) F   =  ma,     Ig; gad;gLj;Jk;NghJ 

  1.2 − 0.1 × 10 = 0.1 a   (01 Gs;sp)
              a  = 2 m s−2

    s  = 1
2

 a t 2    

    s  = 1
2

  × 2 × (0.5) 2

      = 0.25 m    (01 Gs;sp)

(b)  (i)  Nfhz Mu;KLfy; = 0.5
4

  (01 Gs;sp)

     =  0.125 rad s-2          

   KWf;fk;   =  0.01 × 0.125

    =  0.00125 N m         (01 Gs;sp)

  (ii)  Nfhzr; Row;rp  = 1
2

 × 0.5 × 8

            my;yJ          2 × 1
2

 × 0.125 × 42

                                                        =     2 rad               (01 Gs;sp)

  (iii)  cau; KWf;fj;jpd; fPo; Nfhz Mu;KLfy; =  0.002
0.01

 

          =   0.2 rad s-2   

Fiwe;j gl;r Neuj;jpy; njhopw;ghl;Lf;F> mJ Kjy; miu gq;fpw;F  0.2 rad s−2  Nfhz

   Mu;KLfYlDk; mLj;j miu gq;fpw;F 0.2 rad s−2 Mu;KLfYld; RoYk;.

   (Fiwe;jgl;r Neuj;ijj; njuptjw;F)   (01 Gs;sp)

   ∆ θ =   2 × 1
2

 a ( t
2 )2

     
t = 4 ∆ θ

a√

                         
 
t   =   4 × 3.2

0.2√
    my;yJ t1   =   2 × 1.6

0.2√
       (,q;F t1   =  t / 2)

        (01 Gs;sp)
    t   =  8 s   (01 Gs;sp)
(c)  A %l;L kzpf;fhl;L vjpu;j;jpirapy; RoYk; Nfhzk; ce;jf; fhg;G tpjpapd; fhuzkhf.  

   (jpirf;Fk; fhuzj;jpw;Fk;)    (01 Gs;sp) 
    (nkhj;jg; Gs;spfs; 15)
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6.  (a) (i) xypapd; Ntfk; (tsp rhu;ghf) 

   Kjypd; Ntfk; (tsp rhu;ghf)

   Nehf;Feupd; Ntfk; (tsp rhu;ghf)    (01 Gs;sp)
   (%d;Wk; rupahapd;)

 (ii)  epyk; rhu;ghf tsp epiyahdJ (fUjg;gLtjhy;)    (01 Gs;sp)

 (b)  xsp nry;tjw;F Clfk; Njitapy;iy/ xsp ntw;wplj;jpD}Lk; nry;Yk;.  (01 Gs;sp)
  

     (c) f =   f0 (1 − b) 

 
c 
l     = c 

l0
 (1 − b)  [c =  f l vd ,l]  (01 Gs;sp)

 l = 
l0 

1 − b    =  l0 ( 1 + b)   =  l0 (1 + v 
c )

 l − l0 =  l0  
v 
c

   (01 Gs;sp)

 v =  
∆l0 
l0

 c

 (d)  (i)   500 nm, 502 nm (,uz;Lk;)          (01 Gs;sp)
  (ii)   l  = 500 nm cr;rj;Jld; / ,lJ cr;rk; / rpwpa miy ePsj;Jf;Fupa cr;rk;.    (01 Gs;sp)  

  (iii)   l0  = 501 nm              (01 Gs;sp)
      (iv)   ∆ l  = 1 nm                (01 Gs;sp)
  

(v) 
 

v = × 3 ×108 = 5.988 ×105
1

501

v = 6 ×105 m s −1  (5.988 − 6.0) ×105 m s −1

(598800 − 600000) m s −1        (01 Gs;sp)
    l0  ,w;F 501 (500 my;y) 

    gpujpaplg;gl Ntz;Lk;. 

     (vii) b =  
6 × 105

3 × 108  

  b =  2 × 10−3 (0.001996 − 0.002)   (01 Gs;sp)
  b << 1 vd epr;rapj;jy;.

 (e)  (i)  thAtpd; jpzpT  m vdpd;

   

M     = v2r
G

mv2

r
GmM

r2

r  = 100 × 3 ×108 ×365 ×24  ×3600   

NkYs;s rkd;ghl;by; thAtpd; jpzpT

tplg;gl;bUe;jhy; Gs;sp ,y;iy.

    (01 Gs;sp)
           (xspahz;il m f;F khw;wy;)

   

M= (6 ×105)2 × 100 × 3 ×   108 × 365 × 24 × 3600

M= 5.68×1039 kg
6.0 × 10 −11

     

(5.65 − 5.70) × 1039 kg                 (01 Gs;sp)
     (ii)  kpfg; ngUk; fUe;Jis      (01 Gs;sp)
     (nkhj;jg; Gs;spfs; 15)
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7.   (a) A  –  tpfpjrk vy;iy    (01 Gs;sp)
  B  –  kPs;jd;ik vy;iy   (01 Gs;sp)
  C  –    cilT Gs;sp               (01 Gs;sp)  

   (i)  kz;zpd; fdtsT  =  6 × 150 × 20  (01 Gs;sp)
   kz;zpd; epiw  =  6 × 150 × 20 × 3 × 103 

 (01 Gs;sp)
     (fdtsit  3 × 103

  My; ngUf;Ftjw;F)

    =  5.4 × 108 N    (01 Gs;sp)

  (ii)  Njitg;gLk; J}z;fspd; vz;zpf;if n vdpd;
  

   xU J}zpy; cs;s jifg;G = 5.4 × 108

n × 30 × 30 × 10−4    (01 Gs;sp)

               (epiwia n × 30 × 30 × 10−4
  My; tFj;jYf;F) 

   
5.4 × 108

n × 30 × 30 × 10−4     =   2 × 108                    
 (01 Gs;sp)

                                 (,lJ if gf;fj;ij 2 × 108
 f;F rkg;gLj;Jtjw;F)

  

   n    = 
5.4 × 108

9 × 10−2 × 2 × 108    

       n     = 30                 (01 Gs;sp)

kalvi.lk

https://kalvi.lk


- 44 -

 (b)  (i)  aq;qpd; kl;L = jifg;G vjpu; tpfhu tisapapd; gbj;jpwd; 

    =   2 × 1011 N m−2
     (01 Gs;sp)

  (ii) 2 × 108 N m−2 jifg;gpw;F xj;j tpfhuk;  0.001 (tiugpypUe;J) 

   J}zpd; neUf;fhj cauk; L vdpd; (01 Gs;sp)

  
L − 4.995

L
 = 0.001  [my;yJ 2 × 108

(L − 4.995)
 × L = 2 × 1011]  (01 Gs;sp)

   
       0.999 L = 4.995
                   L = 5 m  

 (01 Gs;sp)

 (c)   tl;lj; J}zpd; gug;G   =    p (15)2  ≈ 707 cm2

   ,J 900 cm2 I tpl rpwpa gug;GilaJ.

                                            my;yJ

  tl;lj;J}zpd; FWf;Fntl;L gug;ghdJ rJu J}zpd; FWf;Fntl;Lg; gug;ig tpl  

 rpwpaJ / rJu J}zpd; FWf;F ntl;Lg; gug;ig tpl tl;lj;J}iz tplf; $baJ

                                   my;yJ 

  tiug;glj;jpypUg;gJ Nghy; tiue;jpUg;gpd;           (01 Gs;sp)
 

  

  $ba J}z;fs; Njitg;gLk;                             (01 Gs;sp)
                                                     (nkhj;jg; Gs;spfs; - 15)
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8.  (a) (i)  ngwg;gl;l  ,af;f rf;jp   =  qV     (01 Gs;sp)
     ( 1

2
 mv 2   ,w;F Gs;sp ,y;iy)

      (ii) q V =    12  mv 2   (01 Gs;sp)

	 	 	 ∴	v =     2q V
m√   (01 Gs;sp) 

     (iii)  S = 1
2  a t 2 Ig; gpuNahfpf;f.   

 ,q;F a =   
q V
m d0

   (01 Gs;sp)

    d0 = 1
2  ( 

q V
m d0

) t 2

    t = d0 
2 m
q V√

   (01 Gs;sp)
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	 (b) (i)   d1 =   12  ( 
q V
m d0

) t1 2   (01 Gs;sp)

    ∴  t1 = 
2 m d1 d0

q V√
  (01 Gs;sp)

   ,NjNghy;  t2   =  
2 m d2 d0

q V√
   (01 Gs;sp)

   (NkYs;s njhlu;GfspypUe;J d1 >  d2  Mjyhy;)> t2 <  t1   MFk;    (01 Gs;sp)
   mad; 2 fk;gp tiyia Kjypy; nrd;wilfpwJ.

  (ii) q V' = 1
2  mv 2Ig; gad;gLj;Jf.  

   q V 
d1

d0

    =           12  mv1 2        (01 Gs;sp)

   {NtNwhu; Kiw v 2   =  u 2 +  2 a s  gpuNahfpj;J 2 qv d1
  m d0 

V1
2=  01 Gs;sp}

     

∴  v1      =
2 q V d1

d0 m√
  (01 Gs;sp)

   ,NjNghy;    v2 =  
2 q V d2

d0 m√
  (01 Gs;sp)

 

   (NkYs;s njhlu;GfspypUe;J d1 >  d2  Mjyhy; ) v1 < v2 MFk;.    (01 Gs;sp)
   mad; 1 cau; Ntfj;ij cilaJ.

  (iii)  ,U mad;fSk; xNu Neuj;jpy; czuj;jf;f ,lj;jpy; czup ,Ue;jhy;.

       t1 +  s
v1

 = t2 +  s
v2

    (01 Gs;sp)

   S ( 1
v1

  −  1
v1

) =   t1 −  t2

                           ∴  S  = (t1 −  t2) 
v1v2

v1 − v2
  (01 Gs;sp)

      (nkhj;jg; Gs;spfs; 15)
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9. (A) (a) (i) 12 −  3 = 0.1 ×  R1  (01 Gs;sp)

        R1 = 90 Ω  (01 Gs;sp)

  (ii) 12  = i ×  (10 + 6) 

     i = 0.75 A  (01 Gs;sp)

   tY tpuak;  = (0.75)2 ×  10 

     = 5.625 W    (01 Gs;sp)

   C apw;F FWf;Nf mOj;jk;  = 0.75 ×  6 

     = 4.5 V  (01 Gs;sp)

  (iii) 12  =      0.5 ×  (R2 + 6) 

   R2 = 18 Ω     (01 Gs;sp)

  (iv) cau; nkhj;j Xl;lk;  4.85 A  vdNt 5 A cUfp      (01 Gs;sp)
   (nkhj;j Xl;lj;jpw;Fk;> cU ,aypay; njupTf;Fk;)
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(b) (i) R = 
ρl
A    Ig; gad;gLj;Jf.  (01 Gs;sp)

   jil   =       1.8 × 10−8 × 10 × 10−3

0.3 × 10−3 × 1 × 10−3
   (01 Gs;sp)

     = 6 × 10−4 Ω  (01 Gs;sp)

  (ii)  mOj;j tPo;r;rp   =  6  × 10−4 × 0.1
                                =  6  × 10−5 V      (01 Gs;sp)

   tY tpuak;     =   6  × 10−6 W    (01 Gs;sp)

  (iii)  tpuakhFk; tY     = ms ∆ θ 

   6  × 10−6 = 10 × 10−3 × 0.3 × 10−3 × 1 × 10−3 × 9 × 103 × 400 × ∆ θ   
      (01 Gs;sp) 

∆ θ = 5.5 × 10−4  °C  
 (01 Gs;sp)

  (iv)  (1) mfyk; $bajd; jil FiwAk;. (vdNt tY tpuak; FiwAk;)

   (2)  mfyk; $bajd; #oYf;fhd ntg;g ,lkhw;wk; mjpfupf;Fk; my;yJ mfyk; $bajd;  

 tspf;F jpwe;Js;sjd; gug;G mjpfupf;Fk;. 

                                (,uz;Lk; rupahapd;)   (01 Gs;sp)

      (nkhj;jg; Gs;spfs; 15)
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9. (B) (a)  A B F
0 0 0
0 1 0
1 0 0
1 1 1

 
	 	 	 	 	 	 																													  (01 Gs;sp)

 (b) (i) A
F0B

    A B F0

0 0 1
0 1 0
1 0 0
1 1 1

 

      
          (01 Gs;sp)
         (cz;ikahd ml;ltizf;F)

  (iii)  A = 0 ck;  B = 0 MFk; NghJ cz;ik ml;ltizapypUe;J  F = 1 kl;Lk;;. kw;iwa 

vy;yh Nru;khdq;fspd; fPo; g+r;rpakhFk;.   (01 Gs;sp)

 (c) (i) A
F0B

E

     

          (01 Gs;sp)

 

  (ii) A
F0B

E

          A B E F0

0 0 1 1
0 1 1 0
1 0 1 0
1 1 1 0

          A B E F0

0 0 0 0
0 1 0 0
1 0 0 0
1 1 0 0

         cz;ik ml;ltiz 1                        cz;ik ml;ltiz 2
 

   1tJ ml;ltiz tiue;J rupahapd;   (01 Gs;sp)
   2tJ ml;ltiz tiue;J rupahapd;  .  (01 Gs;sp)

 (d)  
A

F1B
E

 .  (01 Gs;sp)

 (e) (i)  
A

F2B
E

 .  (01 Gs;sp)

 

  (ii)  
A

F3B
E

   .  (01 Gs;sp)
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(f)

                

        .  (02 Gs;spfs;)
(Jiz Rw;Wf;fs; gpioahf ,Uf;Fk; 

NghJ rupahd ,il ,izg;Gfs; 

,Ug;gjw;F 01 Gs;sp toq;Ff.)

F0

A B E

F1

F2

F3

F1

NkNy fhl;lg;gl;Ls;s njhLg;GfSk; 

rupnadf; nfhs;f. 

 
 

 (g) (i) tprpwp

Nfj;jpy;

Nkhl;lu;

ntg;gkhf;fp

F0

F1

F2

F3

A
B

E

	 	 	 	 	 	 													

	 	 	 	 	 	 												 ………… (01 Gs;sp)

   tprpwp nraw;gLtjw;Fupa nga;g;G epge;jid :      A = 0,  B = 0, E = 1  }   Nfj;jy; nraw;gLtjw;Fupa nga;g;G epge;jid:     A = 0,  B = 1, E = 1   ..... (02 Gs;spfs;) 
Nkhl;lu; nraw;gLtjw;Fupa nga;g;G epge;jid:     A = 1,  B = 0, E = 1  

   ntg;gkhf;fp nraw;gLtjw;Fupa nga;g;G epge;jid: A = 1,  B = 1, E = 1     

      ehd;Fk; rupahapd;  (02)

      vitNaDk; %d;W rupahapd;  (01) 

 

   (rhjdq;fs; VjhtJ xU xOq;fpy; fl;l tupg;glj;jpy; ,izf;fg;gl KbAk;. Mdhy; 

mjw;Fupa nga;g;G epge;jidfis mt;nthOq;fpy; jug;gl;lhy; Gs;spfisg; ngwyhk;.)

  (ii)   E = 0    Mf NgZjy;.                                                                ………… (01 Gs;sp)
      (nkhj;jg; Gs;spfs; 15)
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10.(A) (a) (i) ∆ Q =   m s ∆ θ    my;yJ   Q  =   m s θ  (01 Gs;sp)

    40 × 4200 × ∆ θ  =  1000 × 7 × 60 × 4

     ∆ θ    =   1000 × 7 × 60 × 4
40 × 4200

  (01 Gs;sp)

                       =  10 °C  (01 Gs;sp)

   (ii)   Vθ  = V0 (1 + γθ)      (01 Gs;sp)

        p m
v=  I ghtpf;f. 

m
pθ

m
p0

=  (1 + γ θ)       
                                                             (01 Gs;sp) 

p0

1 + γθ
p0 =       (01 Gs;sp)

 (iii) pθ < p0 , Mjyhy; ePu; NknyOk;    (01 Gs;sp)

(b)  (i) m s θ   =   Q
t

 × t 
 

   6000 × 4200× (90 −30)  

1000 × 4
t =   (01 Gs;sp)

  

    378000 s  my;yJ 6300 min. my;yJ  105h   (01 Gs;sp)

 (ii)     ρθ     =    1544
1 + 4 × 10−4 × 90

   (01 Gs;sp)

     = 1500 kg m−3    (01 Gs;sp)
                              

    (iii)  30 oC apy; J}a ePupd; mlu;j;jpia tpl ,t; mlu;j;jp mjpfk;. 

  vdNt ePuhdJ Nky; gilf;F VwhJ   (01 Gs;sp)
  ρθ ,w;F gpioahd ngWkjp ngwg;gl;bUe;jhy; gFjp (b) (iii) ,w;Fg; Gs;spapy;iy

 (iv)  (1) Nrkpf;fg;gLk;; ntg;gk;    = 6000 × 4200× (90 −30)
                                                         1.512 × 109J  (01 Gs;sp)

  (2) mbg;gilapD}L J}a ePiu nrYj;jp Rw;Nwhl;l %yk; ntg;gePiu ngwy;  my;yJ   

 mbapdJk; cr;rpapdjw;Fk; ,ilNaAs;s ntg;gepiy tpj;jpahrj;ij ghtpj;J ntg;g   

 kpd;dpay; fUtpfs; %yk; kpd;Ndhl;lj;ij gpwg;gpf;fyhk;.  

     (01 Gs;sp)
    (VjhtJ xU rupahd Kiwf;F)

 (v) Q
t

k A ∆ θ
t

=   I ghtpf;f.                               (01 Gs;sp)

  ntg;g ,og;G tPjk; =  0.01 × (90 – 40)
0.1   

                               =    5Wm−2 (rupahd myfpl;lhy;)   (01 Gs;sp)
    (nkhj;jg; Gs;spfs; 15)
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10.(B) (a) (i) l =   hp    (01 Gs;sp)

  (ii) E  = p2

2m
   (01 Gs;sp)

   (my;yJ  E = 12  mv 2 ,  p = mv)

   l =   h
√2mE

   (01 Gs;sp)

  (b) (i) E =  3
2  k T      (01 Gs;sp)

   (ii) l =   h
√3mkT

     (01 Gs;sp)

   (iii) l =   6.6 × 10−34

√3 × 6 × 10−27 × 1.4 × 10−23 × 300
   (01 Gs;sp)

          (rupahd gpujpaplYf;F)

    l =   6.6 × 10−34

√9 × 8.4 × 10−48
   

    l =   6.6 × 10−34 × 1024

9
 [ 6.6 × 10−10

9  ]   (01 Gs;sp)

    l =   7.3 × 10−11 (7.3 × 10−11 − 7.6 × 10−11) m   (01 Gs;sp)
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   (iv) P V  =  N k T  iag; gpujpapLf.   (01 Gs;sp)

   105 Na3 =  N k T      (01 Gs;sp)

       a3  =       
1.4 × 10−23 × 300

105
 

       a  =       
3√42  × 10−9    (01 Gs;sp)

       a  = 3.5 × 10−9 m  

                      

   (v)  Mk; (Jzpf;iffshf fUj KbAk;.)   (01 Gs;sp)

         λ < a (,il) B GNuhf;fpyp miy ePsk; MdJ 

  mZf;fSf;F ,ilapyhd (,il) J}uj;ij tpl rpwpaJ.        (01 Gs;sp)

   (vi)  h
√3mkT'

 =  [ kT' ]
1
3

  105      (01 Gs;sp)

   T' 
5
6 =   h × 10

5
3

√3m × k
5
6

  my;yJ T'   =   h × 10
5
3

√3m × k
5
6[ ] 5

6

    my;yJ

   T'  =    h6 × 1010

27m3 k5[ 1
5]       (01 Gs;sp)

    (nkhj;jg; Gs;spfs; 15)
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