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2.1.3 tpdhj;jhs;; I - vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk; 2013

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. '''''''''
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       xU tpilf;F 02 Gs;sp tPjk; nkhj;jg; Gs;spfs; 100. 
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2.2	 tpdhj;jhs; II ck; mjw;F tpilaspf;fg;gl;lik njhlu;ghd tptuq;fSk;;

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

Neuk; 03 kzpj;jpahyq;fs;. nkhj;jk; 100 Gs;spfs; 

,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 tpdhtpd; rupahd 

tpilf;F 10 Gs;spfs; tPjk; nkhj;jk; 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; nkhj;jk; 

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;Gfs;> KbTfs;> MNyhridfs;

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

	

	
 	 (01 Gs;sp)

	 	 (01 Gs;sp)

	
	 (01 Gs;sp)

	 (01 Gs;sp)

(01 Gs;sp)
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dw ePupd; mlu;j;jpahy; (tiugpd;) gbj;jpwid ngUf;Fjy;

my;yJ d = gbj;jpwd; ×dw						      (01 Gs;sp)

	           (gbj;jpwd; vd kl;Lk; vOjpdhy; Gs;spfs; ,y;iy)

	efUk;  EZf;Ff;fhl;b 						      (01 Gs;sp)

	

	

tisak; / Gs;sp P ia efUk; EZf;Ff;fhl;bapd;; fpilf; FWf;Ff; fk;gpapy; 

Ftpj;jy; (thrpg;igg; ngwy;)

vz;nzapdJk; ePupdJk; gpiwAU / Nkw;gug;G / kl;lk; efUk; EZf;Ff;fhl;bapd;; 

fpilf; FWf;Ff; fk;gpapy; Ftpj;jy; (thrpg;igg; ngwy;)

                    {,uz;bw;Fk;} 				    (01 Gs;sp)

	

	

Ai  ,w;F: (Fohapd;) cs;/mf tpl;lk; (xi vd;f)

Ae  ,w;F: (Fohapd;) ntsp/Gw tpl;lk; (xe vd;f)  			             

                       {,uz;L tpilfSf;Fk;}			   (01 Gs;sp)

	

xi I msg;gjw;F: (Ntzpau; ,Lf;fpkhdpapd;) cs;/ mfj; jhilfs; 

(I ghtpf;f)

xe I msg;gjw;F: (Ntzpau; ,Lf;fpkhdpapd;) ntsp/ Gwj; jhilfs; 

(I ghtpf;f)   			  						    

                          {,uz;L tpilfSf;Fk;}		  (01 Gs;sp)
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(NtW vt;tbtj;jpw;Fk; Gs;spapy;iy)

a =
(l1 − l0)
(l0 θ)										          01 Gs;sp

kPw;wu; rl;lj;jhy; 0.5mm tiu msf;f KbAkhapd;

  (0.5 mm)

     (l0)min
× 100 = 0.2

 (l0)min = 250 mm = 25 cm = 0.25 (m) .................	(01)

0.2% tPj tOtpw;F Fiwe;jJk; rkdhdJkhd l0 ngWkjpapd; ,opTg; ngWkhdk;    

(l0) min MapUe;jhy;	

 1 mm 

(l0)min
× 100 = 0.2

(l0)min = 500 mm = 50 cm = 0.5 (m) …………  (01)

					     my;yJ
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÷	 Foha; tpiuthf/ rpwpjsT ntg;gj;Jld; ntg;gr; rkdpiyia (my;yJ rkdpiy/ 
cWjp ntg;gepiyia) miltjw;F my;yJ mJ rpwpa ntg;gf; nfhs;ssit 

nfhz;bUg;gjdhy; 

÷	 Foha; rPuhf ntg;gkhf;fg;gLk;/ Foha; cs;NsAk; ntspNaAk; xNu ntg;gepiyia 

milAk;

	 VjhtJ ,U rupahd fhuzq;fSf;F (xt;nthU tifapypUe;Jk; VjhtJ xd;W)  

											           (01 Gs;sp)

X − X0)( =   10
 2

 (l1 − l0)

=   5  (l1 − l0)1 mm 

/ ,t;nthOq;fikg;igg; ghtpj;J mstplf;$ba ,opT ngWkjp (l1 − l0)  		

	

	 =  0.2 mm = 0.02 cm = 2 × 10−4 (m) ............................. (01 Gs;sp)
                      

my;yJ

mstpil 0.5 mm  tiu msf;fg; gad;gLj;j KbAnkdpd; 

/ ,t;nthOq;fikg;igg; ghtpj;J mstplf;$ba (l1 − l0) ,d; ,opT ngWkjp   		

	         =  0.1 mm = 0.01 cm =  10−4 (m) .......................(01 Gs;sp)

X − X0)( =   5  (l1 − l0)

=   5  (l1 − l0)0.5 mm 
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α  = 

X  = 

(X − X0)
5l0θ

X   =   5αl0θ  +  X0  .................................................................(01 Gs;sp)

my;yJ

(ql0α 

p ) θ  +  X0  .....................................(01 Gs;sp)
 

	
		     

tiugpd; gbj;jpwd; = 0.1 mm °C-1 = 10-4 (m °C-1)   (01 Gs;sp)
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,zq;Ffpd;Nwd; / Mk;

Gak; ABC jho;e;j ntg;gf; flj;jhW cilajhf njupT nra;jw;fhd fhuzk;:

  -  Gak; ABC ,d; tpupT rpwpjhf / Gwf;fzpf;fj;jf;fjhf ,Uf;Fk;

  my;yJ

  -  Gak; ABC ,d; ntg;gepiy cau;r;rp rpwpjhf ,Uf;Fk;   

  my;yJ

  -  tpfpjk; (p/q)   khWglhJ (jug;gl;l ngWkjpapypUe;J)
  my;yJ

 -  Gaj;jpdhyhd ntg;g cwpQ;ry; rpwpaJ

  my;yJ

 - ntg;gg;gLj;jg;gl;l Gaj;jpdhy; tpuptpy; Nkyjpf gq;fspg;G ,y;iy   

              (tpilAld; VjhtJ xU fhuzj;jpw;F)   (01 Gs;sp)

NkypUe;J ghu;j;J cq;fs; fz;iz mirj;J fhl;b 

mjd; tpk;gj;jpw;F Nky; ,Uf;Fk;NghJs;s thrpg;igg; ngw 

Ntz;Lk;.      ……………  (01)

(,lkhW Njhw;wtO vd;gjw;F Gs;sp ,y;iy)

2
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	 (i)	 Kidj; jpUj;jj;Jld; rupahd tiuglk; 			  (01)

	 (ii)	 Kidj; jpUj;jj;Jld; rupahd tiuglk;> Kjyhk; tifia tpl ePu; 

kl;lj;jpw;F Nky; Fohapd; ePsk; mz;zstpy; %d;W klq;fhf ,Uf;f 

Ntz;Lk; 						      (01 Gs;sp)

	(iii)	 ePu; kl;lj;jpypUe;J Fohapd; jpwe;j Kid tiuf;Fkhd cauj;ij 

rupahf Fwpj;jy;						      (01 Gs;sp) 

	  

.......................................................  (01 Gs;sp)

.......................................................  (01 Gs;sp)
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(1) Njitahd Fohapd; (,dJk; /my;yJ msTrhbapd; cauk;) ePsk; $bajhf 

,Uf;f Ntz;Lk; my;yJ Fohapd; (my;yJ msTrhbapd; cauk;) ePsk; 

Njitahdstpy; ,y;iy

(2) NghJkhd gupT epiyia Nfl;gjw;fhd xypapd; nrwpT (my;yJ cuj;j xyp) 

kpff;FiwT (my;yJ NghJkhd gupT epiyiaf; Nfl;gJ fbdkhFk;)

 ,uz;Lk; rupahapd;   (01)

 (xU fhuzk; Foha; / msTrhb njhlu;ghfTk; kw;iwaJ xypapd; nrwpT 

njhlu;ghfTk; ,Uj;jy; Ntz;Lk;)

 

  
  
  
 

 

kalvi.lk

https://kalvi.lk


- 38 -
f.ngh.j. (cau; ju)g; ngsjpftpay; kjpg;gPl;lwpf;if 2013

 (my;yJ NtW VjhtJ tbtk;)      (01 Gs;sp)

njhFjpapd; ,izg;Gf;fSf;fpilapy; jiliaf; 

Fiwj;jy;           		        		

			   my;yJ

,izg;Gf; fk;gpfspdhy; Vw;gLk; jiliaf; Fiwf;f  

                my;yJ

,izg;Gf; fk;gpfspd; fhuzkhf jilfspy; Vw;gLk;; 

   tOit Fiwf;f
             

ikag;g+r;rpa fy;tNdhkhdp            	 (01 Gs;sp)

jilg;ngl;b

fhuzk;:

÷	 tiuig tiutjw;F Njitahd jilapd; (R1) ngWkjpia ngw 

			   my;yJ 

÷	 jilg;ngl;b jilapd; ngWkjpia (R1) toq;Fk;
			   my;yJ

÷	 jilapd; vz; ngWkhdk; tiuig tiutjw;F Njitg;gLk;

	  		  my;yJ

÷	 ,iwNahjw;whdJ jil (R1) ,dJ ngWkjpia juhJ.

	 (tpilf;Fk; fhuzj;jpw;Fk;)   		  (01 Gs;sp)

cgfuzj; njhFjpapd; ,izg;gpw;F ,izg;Gf; fk;gpf;Fg; gjpyhf 

mfd;w nrg;Gf; fPw;Wfs; gad;gLj;Jtjd; Kf;fpa fhuzk; ahJ?
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(1 ,w;fhf 100 vd;gij Vw;Wf; nfhs;sTk;)        (01 Gs;sp)

(1 ,w;fhf 100 vd;gij Vw;Wf; nfhs;sTk;)

my;yJ

	 (iii)	 tiugpypUe;J R2 I vq;qdk; fhz;gPu;?

		  gbj;jpwdpypUe;J my;yJ gbj;jpwd; × 100
	

		  (NkYs;s njhlu;gpy; gbj;jpwd; R2 my;yJ
 R2

100
MapUe;jhy; kl;Lk; 		

		  ,g;Gs;spia 	toq;fTk;)

	

rpwpa l ngWkjpia njupT nra;jpUe;jhy;>

(1)	 Kidj;jpUj;jj;jpd; fhuzkhf (gpd;d/rjtPj) tO ngupjhf ,Uf;Fk; 

							    

(2)	 l mstPl;bd; fhuzkhf gpd;d/rjtPj tO ngupjhf ,Uf;Fk; 

                                                                                           

(3)	 eLg;Gs;spapy; thrpg;ig vLf;Fk;NghJ fy;tNdhkhdp cau; 

czu;jpwidf; nfhz;bUf;Fk;.

 

(NkYs;s VjhtJ ,uz;bw;F> xt;nthd;wpw;Fk; 01 Gs;sp tPjk; (02 Gs;spfs;) 

(kWjiyahd tpilfisAk; Vw;Wf; nfhs;sTk;)

(01 Gs;sp)

(01 Gs;sp)
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gFjp B - fl;Liu
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5.	 (a)	 (i)	 ,wFfSf;F nrq;Fj;jhd tsp %yf;$Wfspd; ce;jkhw;wk;

			   = 2 mvsinθ	  (01 Gs;sp)

		  (ii)	 N %yf;$Wfspd; NkhJifapdhy; gpwg;gpf;fg;gLk; epiyf;Fj;J tpir              

			   = 2 mvsinθ × cosθ ×  N	   (01 Gs;sp)

			   [(a) (i) I cosθ ×  N ,dhy; ngUf;Ftjw;F]

	 (b)	 (i) 	 xU nrf;fdpy; ,wif mbf;Fk; %yf;$Wfspd; jpzpT = Avd .   (01 Gs;sp)

		  (ii) 	 xU nrf;fdpy; ,wif mbf;Fk; %yf;$Wfspd; vz;zpf;if  N = Avd
m

	        . 	

(njhlu;G (b)(i)  I m ,dhy; tFg;gjw;F)	  (01 Gs;sp)

		  (iii)	 ,wFfspd; kPJ tsp %yf;$Wfspd; NkhJifapdhy; ,U ,wFfspy; nraw;gLk; 

			   epiyf;Fj;J tpir

			 

11 

 

!

!

! !!!-xGgTg<G!osr<Gk<kie!utq!&zg<%Xgtqe<!df<klix<xl<!

                 = !sin2mv     …………….……...  (01) 

!

  N!&zg<%Xgtqe< OliKjgbqeiz<!hqxh<hqg<gh<hMl<!fqjzg<Gk<K!uqjs!!!!!!!!!!!!!!!
       = Nmv !! "" cossin2  …………..  (01) 

       [( )a (i) J!cos N! " -eiz< ohVg<Gukx<G]  

!

! yV!osg<geqz<!-xjg!ncg<Gl<!&zg<%Xgtqe<!kq{qU! Avd= .  (01) 

!

       yV!osg<geqz<!-xjg!ncg<Gl<!&zg<%Xgtqe<!w{<{qg<jg!!

! ! ! ! ! ! ! ! !
m

Avd
N =

      
. ……….. (01) 

        (okimv<H (b)(i)  J m -eiz<!uGh<hkx<G*  
!

!

! ! -xGgtqe<!lQK!utq!&zg<%Xgtqe<!OliKjgbqeiz<!-V!!

! ! -xGgtqz<!!osbx<hMl<!fqjzg<Gk<K!uqjs 

                            2cos sin 2 !!=
m

Avd
mvF

C
""  ……………  ……………. (01) 

   [( )a (ii)-z<!N-x<G!hqvkqbqMuKme<!3!-eiz<!ohVg<Gukx<Gl<] 

	  (01 Gs;sp)
	

			   [(a)(ii),y; N ,w;F gpujpapLtJld; 2 ,dhy; ngUf;Ftjw;Fk;]

			 

12 

 

                  cos sin 
2

4 !!Adv= !
!

! !  A = 25 m
2
, d = 1.2 kgm

-3
, 2.0sin =! , 1cos =! !weqe<!

         2
2.02.1254 vcF !!!!=    

        =  24v
2
     ………………………….. (01) 

!

!

            Oh[~zqbqe<!sle<hiM, =+ 2

2

1
vP !  lixqzq!!   ……...……………  (01) 

 (sle<him<cz<!hρg!we<El<!dXh<H!-Vf<kiZl<!-h<Ht<tqjb!upr<gUl<) 
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          =  
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dv
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12 5

2
   vPP =!"    (-kx<G!Ht<tqgt<!-z<jz)  

!

      Oh[~zqbqe<!uqjtU!giv{lig!-V!-xGgtqe<!lQK!olik<k!!
! ! !!fqjzg<Gk<K!uqjs!!!!!!!!!!!!!

                  248210cos4.0120
22 !=!!!= v

o
v

b
F  

        2
96v

b
F =         ………… (01) 

!

       Ngib!uqliek<kqe<!lQK!olik<k!fqjzg<Gk<K!uqjs?     

     Fc + Fb = 222
1209624 vvv =+       ……...… (01) 

     (-V!uqjsgt<!Fc ?!Fb -eKl<!%m<mZg<G) 
  lm<Mlm<mig!wPl<OhiK?!

     432000120
2 =v  

      3600  
2 =! v  

            60=v  m s
-1

   ………………… (01) 

 

Nvl<h!Ougl< = u  = 0, -Xkq!Ougl< = v = 60 m s
-1

, Nv<LMgz< a  = 0.9 m s
-2
!

           asuv 2
22 +=  J!hiuqg<g    ………………. (01)

        ( ) s!!+= 9.020  
2

60  

                      
8.1

3600
=s  m = 2000 m = 2 km     

     Okjuh<hMl<!Gjxf<k!hm<s!YMhijkbqe<!fQtl<   = 2 km………. (01) 

 

		  (iv)	  
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                  cos sin 
2

4 !!Adv= !
!

! !  A = 25 m
2
, d = 1.2 kgm

-3
, 2.0sin =! , 1cos =! !weqe<!

         2
2.02.1254 vcF !!!!=    

        =  24v
2
     ………………………….. (01) 

!

!

            Oh[~zqbqe<!sle<hiM, =+ 2

2

1
vP !  lixqzq!!   ……...……………  (01) 
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2
dv

  

          =  
3

2
dv

 = 2

3

2.1
v

    
….…….…… (01)

                        
 

                 2

12 5

2
   vPP =!"    (-kx<G!Ht<tqgt<!-z<jz)  

!

      Oh[~zqbqe<!uqjtU!giv{lig!-V!-xGgtqe<!lQK!olik<k!!
! ! !!fqjzg<Gk<K!uqjs!!!!!!!!!!!!!

                  248210cos4.0120
22 !=!!!= v

o
v

b
F  

        2
96v

b
F =         ………… (01) 

!

       Ngib!uqliek<kqe<!lQK!olik<k!fqjzg<Gk<K!uqjs?     

     Fc + Fb = 222
1209624 vvv =+       ……...… (01) 

     (-V!uqjsgt<!Fc ?!Fb -eKl<!%m<mZg<G) 
  lm<Mlm<mig!wPl<OhiK?!

     432000120
2 =v  

      3600  
2 =! v  

            60=v  m s
-1

   ………………… (01) 

 

Nvl<h!Ougl< = u  = 0, -Xkq!Ougl< = v = 60 m s
-1

, Nv<LMgz< a  = 0.9 m s
-2
!

           asuv 2
22 +=  J!hiuqg<g    ………………. (01)

        ( ) s!!+= 9.020  
2

60  

                      
8.1

3600
=s  m = 2000 m = 2 km     

     Okjuh<hMl<!Gjxf<k!hm<s!YMhijkbqe<!fQtl<   = 2 km………. (01) 

 

vdpd;

	 (c) (i)		  NgZ}ypapd; rkd;ghL> 

12 

 

                  cos sin 
2

4 !!Adv= !
!

! !  A = 25 m
2
, d = 1.2 kgm

-3
, 2.0sin =! , 1cos =! !weqe<!
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6. 	 (a)	 (i)	  ...................................................(01 Gs;sp)

 ....................................................(01 Gs;sp)

1.5 sin C  =  1.44

    sin C    = 
  
          C    =  74°

1.44
 1.5

 = 0.96 

		  (ii) 	 Kjy; Nkw;gug;gpy; KwpNfhzk; (r) =  90° −  C  ...................(01 Gs;sp)
 

 ..........................................(01 Gs;sp)

 ..........................................(01 Gs;sp)

sin θ  =  1.5 sin r  (sin 16°)

sin θ  = 1.5 × 0.28  = 0.42 
      θ  =  25°

     (90°,ypUe;J C I fopg;gjw;F&

 		  (iii)	 θ ,d; tPr;R: 0 < θ  ≤ 25º my;yJ −25º ≤ θ ≤ 25º ................(01 Gs;sp)
           (θ ,ypUe;J 25º tiu vd;gJk; Vw;Wf; nfhs;f)

		  (iv)	 mD$yk; - Gw kpd;fhe;j miyfspy; ,Ue;J jiyaPL ,y;iy my;yJ Gw kpd; 

,iur;rYf;fhd jiyaPL jtpu;f;fg;gLk; my;yJ ngupa mfyg;gl;il ,Uf;Fk;  	   

my;yJ Fiwe;j CLflj;jy; ,og;G ,opthFk; my;yJ ntg;g gpwg;gpg;G ,opthFk; my;yJ 

FWf;Fg; Ngr;R ,y;iy

	   		  (VjhtJ mD$yq;fSf;F)                  (01 Gs;sp)
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		  (v)	   (,ul;il)	 (01 Gs;sp)

	

				     (xw;iw)  	 (01 Gs;sp)

			   (ntspg;gL fjpu;fspd; epiyfis Gwf;fzpf;f> jpirfis kl;Lk; ghu;f;f)

		  (vi)	  

						    

		   (01 Gs;sp)
			   (,g;Gs;spia ngWtjw;F gLfjpu;f; NfhzkhdJ θ I tpl ngupjhf ,Uf;f Ntz;Lk;.;   

mj;Jld; KjyhtJ Kfj;jpy; KwptilAk; fjpuhdJ jhspy; ,lJ gf;fkhf fPWjy; 

Ntz;Lk;.)

  

	 (b) 		  xspapay; ehupy; ePy xspf;fhd fjp  = 3  × 108

   1.53      

			   my;yJ

      		  xspapay; ehupy; rptg;G xspf;fhd fjp   
3  × 108

   1.48
	  (01 Gs;sp)

			   (tspapy; xspapd; fjpia KwpTr;Rl;bahy; tFj;jy;)
  

           ePy xspf;F vLf;Fk; Neuk;  
3  × 103

3  × 108 × 1.53  

           my;yJ   

             

			   rptg;G xspf;F vLf;Fk; Neuk;  
3  × 103

3  × 108 × 1.48    	  (01 Gs;sp)

			   (ePsj;ij xspapay; ehupy; xspapd; fjpahy; gpupg;gjw;F)                            

          

			   Neu tpj;jpahrk;  	= 1.53  × 10 −5 −1.48  × 10 −5

				  
= 0.05  × 10 −5 s (0.5 μs )

	  (01 Gs;sp)

		

    	 (c)	 (i)	 		   (01 Gs;sp)

			   (NkNy fhl;lg;gl;l tbtpw;F xj;j tisapf;F ,g;Gs;spia toq;fTk;)                            

					   

 (01 Gs;sp)
					   
		  (ii)	 ,y;iy      

rptg;G

ePyk;

			   (,U tisapfs; fhl;lg;gl;L mjpnyhd;whtJ 		

ngauplg;gl;bUj;jy; Ntz;Lk);

			   ePy> rptg;gpdJk; fjpfs; / KwpTr; Rl;bfs; / miyePsq;fs; xspapay; ehupDs; 

			   ntt;NtwhFk;.                     
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7.   (a)  (i)		 mKf;f tpj;jpahrk; = 

16 

 

     nLg<g!uqk<kqbisl< = Q
r

l
P

4

8

!

"
=#   ……………..………… (01) 

!

 

          kvh<hm<Mt<tju:  r = 2 x 10
-4

 m, l = 3 x 10
-2

 m, Q = 1.5 x 10
-7

 m
3 
s

-1
 

 

     
( )

7

4
4

23

105.1

1023

1031028 !

!

!!
""

""

""""
=#P  N m

-2
…...…….  (01) 

                        
 

     4
105.1 !="P  N m

-2
  

! ! ! 0!-u<uLg<gk<jk!Oh[ukx<G!Okjuh<hMl<!h!ohXlkq    

 

         4
105.1 !="= Phdg

 

slh<hMk<Kukx<G           P!  to hdg  ……………………………… (01) 
 

        
10102.1

105.1

3

4

!!

!
=h

 

 

           = 1.25 m   ……………………………… (01) 

 
!

  Dsqbqe<!SbikQe!Ljebqz<!3 x 10
3
 -eiz<!utql{<mz!nLg<gk<jk!

uqm!nLg<gl<!nkqgvqg<gh<hce<! Osjze<! fqvzqe<!dbvl<! h!!-eiz<!
nkqgvqg<Goleqz<?!   

    3
103!="dgh                           ………………………….. (01) 

        
10102.1

103

3

3

!!

!
="h  

        25.0=!h  m  ……………………………… (01) 
 

!

   hib<s<sz<! uQk! lix <xl <! Q! ! NbqVf<kiz<?! lix<xk<kqx<G! yk<k!

dbvl<! h!  Nbqe<?!

         

( )
)(

1023

1031028
)(

44

23
Qdgh !"

""

""""
=!

#

##
 

          ( ) ( )Qdgh !=! 11
10  

                
( )

11
10

dgh
Q

!
=!  

  	  (01 Gs;sp)

		  (ii) 	 jug;gl;Ls;sit: 

16 

 

     nLg<g!uqk<kqbisl< = Q
r

l
P

4

8

!

"
=#   ……………..………… (01) 

!

 

          kvh<hm<Mt<tju:  r = 2 x 10
-4

 m, l = 3 x 10
-2

 m, Q = 1.5 x 10
-7

 m
3 
s

-1
 

 

     
( )

7

4
4

23

105.1

1023

1031028 !

!

!!
""

""

""""
=#P  N m

-2
…...…….  (01) 

                        
 

     4
105.1 !="P  N m

-2
  

! ! ! 0!-u<uLg<gk<jk!Oh[ukx<G!Okjuh<hMl<!h!ohXlkq    

 

         4
105.1 !="= Phdg

 

slh<hMk<Kukx<G           P!  to hdg  ……………………………… (01) 
 

        
10102.1

105.1

3

4

!!

!
=h

 

 

           = 1.25 m   ……………………………… (01) 

 
!

  Dsqbqe<!SbikQe!Ljebqz<!3 x 10
3
 -eiz<!utql{<mz!nLg<gk<jk!

uqm!nLg<gl<!nkqgvqg<gh<hce<! Osjze<! fqvzqe<!dbvl<! h!!-eiz<!
nkqgvqg<Goleqz<?!   

    3
103!="dgh                           ………………………….. (01) 

        
10102.1

103

3

3

!!

!
="h  

        25.0=!h  m  ……………………………… (01) 
 

!

   hib<s<sz<! uQk! lix <xl <! Q! ! NbqVf<kiz<?! lix<xk<kqx<G! yk<k!

dbvl<! h!  Nbqe<?!

         

( )
)(

1023

1031028
)(

44

23
Qdgh !"

""

""""
=!

#

##
 

          ( ) ( )Qdgh !=! 11
10  

                
( )

11
10

dgh
Q

!
=!  

3 × (2 × 10−4)4

						    

		   (01 Gs;sp)
									       

	 	

			           

16 

 

     nLg<g!uqk<kqbisl< = Q
r

l
P

4

8

!

"
=#   ……………..………… (01) 

!

 

          kvh<hm<Mt<tju:  r = 2 x 10
-4

 m, l = 3 x 10
-2

 m, Q = 1.5 x 10
-7

 m
3 
s

-1
 

 

     
( )

7

4
4

23

105.1

1023

1031028 !

!

!!
""

""

""""
=#P  N m

-2
…...…….  (01) 

                        
 

     4
105.1 !="P  N m

-2
  

! ! ! 0!-u<uLg<gk<jk!Oh[ukx<G!Okjuh<hMl<!h!ohXlkq    

 

         4
105.1 !="= Phdg

 

slh<hMk<Kukx<G           P!  to hdg  ……………………………… (01) 
 

        
10102.1

105.1

3

4

!!

!
=h

 

 

           = 1.25 m   ……………………………… (01) 

 
!

  Dsqbqe<!SbikQe!Ljebqz<!3 x 10
3
 -eiz<!utql{<mz!nLg<gk<jk!

uqm!nLg<gl<!nkqgvqg<gh<hce<! Osjze<! fqvzqe<!dbvl<! h!!-eiz<!
nkqgvqg<Goleqz<?!   

    3
103!="dgh                           ………………………….. (01) 

        
10102.1

103

3

3

!!

!
="h  

        25.0=!h  m  ……………………………… (01) 
 

!

   hib<s<sz<! uQk! lix <xl <! Q! ! NbqVf<kiz<?! lix<xk<kqx<G! yk<k!

dbvl<! h!  Nbqe<?!

         

( )
)(

1023

1031028
)(

44

23
Qdgh !"

""

""""
=!

#

##
 

          ( ) ( )Qdgh !=! 11
10  

                
( )

11
10

dgh
Q

!
=!  

/ ,t;tKf;fj;ij NgZtjw;F Njitg;gLk; h ngWkjp

			   rkg;gLj;Jtjw;F ∆ P  to hdg	  (01 Gs;sp)

			   h  = 1.5 × 104

1.2 × 103 × 10
		  

			 

			   h  =    1.25 m		             (01 Gs;sp)

		  (iii)	 Crpapd; RahjPd Kidapy; 3 × 103
 N m-2

,dhy; tspkz;ly mKf;fj;ij tpl 

mKf;fk;	mjpfupf;fg;gbd; Nriyd; epuypd; cauk; h 1,dhy; mjpfupf;Fnkdpy;>  

			 

16 

 

     nLg<g!uqk<kqbisl< = Q
r

l
P

4

8

!

"
=#   ……………..………… (01) 

!

 

          kvh<hm<Mt<tju:  r = 2 x 10
-4

 m, l = 3 x 10
-2

 m, Q = 1.5 x 10
-7

 m
3 
s

-1
 

 

     
( )

7

4
4

23

105.1

1023

1031028 !

!

!!
""

""

""""
=#P  N m

-2
…...…….  (01) 

                        
 

     4
105.1 !="P  N m

-2
  

! ! ! 0!-u<uLg<gk<jk!Oh[ukx<G!Okjuh<hMl<!h!ohXlkq    

 

         4
105.1 !="= Phdg

 

slh<hMk<Kukx<G           P!  to hdg  ……………………………… (01) 
 

        
10102.1

105.1

3

4

!!

!
=h

 

 

           = 1.25 m   ……………………………… (01) 

 
!

  Dsqbqe<!SbikQe!Ljebqz<!3 x 10
3
 -eiz<!utql{<mz!nLg<gk<jk!

uqm!nLg<gl<!nkqgvqg<gh<hce<! Osjze<! fqvzqe<!dbvl<! h!!-eiz<!
nkqgvqg<Goleqz<?!   

    3
103!="dgh                           ………………………….. (01) 

        
10102.1

103

3

3

!!

!
="h  

        25.0=!h  m  ……………………………… (01) 
 

!

   hib<s<sz<! uQk! lix <xl <! Q! ! NbqVf<kiz<?! lix<xk<kqx<G! yk<k!

dbvl<! h!  Nbqe<?!

         

( )
)(

1023

1031028
)(

44

23
Qdgh !"

""

""""
=!

#

##
 

          ( ) ( )Qdgh !=! 11
10  

                
( )

11
10

dgh
Q

!
=!  

				      (01 Gs;sp)

									                            (01 Gs;sp)	

	
		  (iv)	 gha;r;ry; tPj khw;wk; ∆ Q MfpapUe;jhy;> khw;wj;jpw;F xj;j cauk; ∆ h Mapd; 	
			   8 × 2 × 10−3 × 3 × 10−2  

(∆h)dg 

3 × (2 × 10−4 )4 

1011

× (∆Q)  

   (∆Q)  =  

(∆ h)dg  =  

(∆ h)dg  =    1011(∆Q)   

			          

20 × 10−2 × 1.2 × 103  × 10       (01 Gs;sp) 

1011   
		  		  (rupahd gpujpaplYf;F)

2.4 × 10−8   m3 s−1                                    (01 Gs;sp)

=

=

kalvi.lk

https://kalvi.lk


- 50 -
f.ngh.j. (cau; ju)g; ngsjpftpay; kjpg;gPl;lwpf;if 2013

   			   my;yJ

			 

×  Qmin  

Nghj;jy; Kw;whf ntWikahFk;NghJ> ,opTf;; fdtsT gha;r;ry; tPjk; Qmin	

[i.e. h = (1.5 – 0.2) m = 1.3 m] jug;gbd;>	
	

1.3  × 1.2  ×  103 ×  10 − 3  × 103   = 	
 

∴  Qmin 
   =  1.26 × 10−7 m3  s−1  ................................................................(01 Gs;sp)  

	
ruhrup fdtsT gha;r;ry; tPjk;  =  1.5 × 10−7 − 1.26 × 10−7 

                                  =  2.4 × 10−8  m3  s−1  .............................(01 Gs;sp) 

  8  ×  2  × 10−3 ×  3  × 10−2

        3  × (2 ×  10−4)4

      

		  (v)	 (Nghj;jy; Kw;whf epuk;gpapUf;Fk;NghJ>) cau; gha;r;ry; tPjk;

				    = 1.5 × 10-7 m3 s-1

			   (Nghj;jy; Kw;whf ntWikahFk;NghJ>) ,opTg; gha;r;ry; tPjk;

								     

		  = (1.5 x 10-7 – 2.4 x 10-8)  m3s-1

								     
		  = 1.26 x 10-7  m3s-1

		   ruhrup fdtsTg; gha;r;ry; tPjk; = 710
2

26.15.1 −×
+ m3s-1

					            	    
					                                   = 1.38 x 10-7  m3s-1      (01 Gs;sp)
					   

	

	 (vi) 	1104 cm3
 Nriyid Kw;whf nrYj;Jtjw;F Njitg;gLk; 			

		      
7

6

1038.1
101104

−

−

×

×
== t

						       

				      t  = 8000 s   		   (01 Gs;sp)

	 (b)	(i)	 Kryk; mirf;fg;gLk; fjp; v  MapUe;jhy;> 1.5 × 10−7 m3  s−1   vDk; mNj fdtsTg; 

gha;r;ry; tPjj;ij ngWtjw;F
        

			   v × rptpwpapd; cl;FWf;Fntl;Lg; gug;gsT =  1.5 × 10−7 m3  s−1  

	

			   v  =   1.5 × 10−7

12  × 10−4

			   v  =  1.25 × 10−4 m  s−1   		
 (01 Gs;sp)
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-
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8. 	(a)	 (i) 	 fU> Nfhkh> thy;fs; (%d;WkpUg;gpd;)  	  (01 Gs;sp)

   (b) 	 	 mad; thy; J}R thy;

1 ePy epwk; nts;is epwk;

2 NeuhdJ (rpwpjsT) tise;jJ

3 vg;NghJk; #upadpypUe;J mg;ghy; Neuhf J}kNfJtpw;F gpd;Gwk;

4 ngUk;ghYk; mad;fs; ngUk;ghYk; J}Rf;fs;

				    (xOq;F khwpapUg;gpDk; VjhtJ %d;W xj;j $w;Wf;fSk; mjw;fhd xj;j rupNeUk; 

rupahapd; ,g;Gs;spia toq;fTk;) 	  (01 Gs;sp)       

   (c)				  

							        (01 Gs;sp) 	

								         (01 Gs;sp)	

F   =  GMm
    r2   

          

       =  1.07 × 109  N     

= 6.7 × 10−11 ×  2 × 1030  × 2  × 1014

                (5 × 1012)2

	 (d)			 
2 × 1014 ×  8.0 × 1010 × v  =  2 × 1014 × 5 × 1012  × 12.0 × 103

                                                              v  =  7.5 × 105  m s−1                 (01 Gs;sp) 	
my;yJ

2 × 1014 ×  8.0 × 1010 × v  =  2 × 1014 × 5 × 1012  × 12.0
                                                              v  =  7.5 × 102  km s−1   (01 Gs;sp) 	
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	 (e)		  Gtpkz;lyj;ij J}kNfJtpd; ghij topNa tplg;gl;Ls;s rpijTfs; flf;Fk;NghJk; 

cuha;tpD}lhf gpwg;gpf;fg;gLk; ntg;gj;jpdhy; vupAk;NghJ xspiaf; fhYk;	

											                 (01 Gs;sp)

	 (f)		  Mfhaf;fw;fs;:- tspkz;lyj;jpy; Kw;whf vupe;J xspiaf; fhYtJ

			   vupe;jthfhaf;fw;fs;:- gFjpahf vupe;J kPjp Gtp Nkw;gug;gpy; tpOjy;

											                 (01 Gs;sp)

	 (g) 		  Vfgupkhz> Row;rp ,af;f rf;jpfs;			         (01 Gs;sp)

	 (h) 		  Mfhaf;fw; Nghypia #o cs;s mZf;fs; madhfp ,yj;jpud;fSld; tpiuthf kPsr; 

Nru;e;J xspiaf; fhYk;NghJ jPg;ge;J Njhw;Wtpf;fg;gLfpwJ    (01 Gs;sp)
	

	 (i)		  Mfhag;Nghyp jpzpT (M) ,d; 2/5 gFjp jpzpitf; nfhz;l Jz;bd; fpil epiyf; Ntff; 

$Wfs; v1> v2 MapUg;gpd; ce;jf;fhg;Gj; jj;Jtg;gb

			 

v
1
 ×  2M

 5
  =  600  ×  3M

 5
                                               (01 Gs;sp) 

           v
1
  =  900 m s−1

v
2
 ×  2M

 5
  =  200  ×  M                                                  (01 Gs;sp) 

           v
2
  =  500 m s−1

            v  =  (5002  + 9002)
1/2

 

√ 106 × 102 m s−1  = 1030  m s−1   (1020  − 1040)=  (01 Gs;sp)

	 (j)		  Jz;bd; fjp > xypapd; fjp				               (01 Gs;sp) 

	 (k)									         `	     			 

							             

rupahd tiuglk; #opAld; (miyKfj;jpw;F ntspNa 

miyr; #opapd; $k;G ,Uf;fNtz;Lk;).  			 
		   (01 Gs;sp)
Nfhs miyKf #opdhy; cUthf;fg;gLk; $k;G mjpu;r;rp 

miyahFk; my;yJ Nfhs miyKf #opid mjpu;r;rp 

miy vd Fwpj;jy;                                                                	

				      (01 Gs;sp)			                

v
2

			 

gioa ghlj;jpl;lk; [gFjp (j)]
 

rupahd $w;Wf;F:

,lg;ngau;r;rp ,af;f rf;jp ,og;G      	  ............................... (01)  
Row;rp ,af;f rf;jp ,og;G          	 ............................... (01)  	                   

mOj;j rf;jp ,og;G                 ............................... (01) }

ΔE = 1
2

1
2

1
2

M
2

M v
1

2 I ω2
− −+

GMEM
     R1

GMEM
    2RE

+v
2

2
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9. (A)	(a)	     I   =       E
 R0 

+ RL

 ............................... (01)  

		

	 (b)		  E  = V0

IS   = E
R0 

   ∴  R0 
  = 

 V0
 IS 

 ............................... (01)  

 ............................... (01)  

 ............................... (01)  
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	 (c)		

     =       ERL
 R0 

+ RL

VL   
= IRL 

gpuNahfpf;f

my;yJ

 ............................... (01)  

 

 

Xk; ,dJk; fpu;f;NfhgpdJk; (Kirchhoff’s) 
tpjpfis Rw;wpw;F rupahf ghtpg;Nghkhapd; 

    ∴  E   =  IR0 + IRL

 V
L

 RL 
I   = 

 

								              .........................................           (01 Gs;sp) 

			 

					     (01 Gs;sp)

					     (01 Gs;sp)

=    1 × 103 E    

 R
0 + 1 × 103

= 75  × 10-3

=    100 × 103 E    

 R
0 + 100 × 103

= 5

		

	 NkYs;s ,U rkd;ghLfisAk;; RUf;FNthkhapd; ehk; ngWtJ 

			 

 E   = 75 ×  10−6 R0 + 75 ×  10−3     
 E   =  5 ×  10−5 R0 + 5

∴ 25 ×  10−6 R0  = 4925 × 10−3          

                        R0  = 197 × 103  Ω  or  197 k Ω  ........... (02)       (02 my;yJ 00) 
                      E  =  985 × 10−2  +  5
                         =  14.85 V ...................................... (02)      (02 my;yJ 00)                   

	 (d)	 (i)	 R0  >>  RL   MFk;NghJ>   I   =       E
 R0 

+ RL

    

 I   ≈ E
R0 

my;yJ 
E
R0 

.........................................           (01 Gs;sp)  		

 

			   my;yJ tpilia nrhw;fspy; thjpl;lhy; 

		  (ii)	

          ............................ (01 Gs;sp)  

I

VL 
NkYs;s tiugpd; gbj;jpwd; kpfTk; rpwpajhf ,Ug;gjidf; Fwpg;gJ

ahnjdpd;> mjDldhd jil 
ΔR

L  

ΔI )(    kpfg; ngupaJ. vdNt

jpuhd;rp];uupd; jil kpfg; ngupaJ.                           .....................................  (01 Gs;sp)
my;yJ 

NkYs;s tiughdJ ngup cl;jiliaf; (R0
) nfhz;l Rw;wpdhy; ngwg;gl;lJ. vdNt 

jpuhd;rp];uupd; (cl;) jilAk; ngupaJ.                         .....................................  (01 Gs;sp)
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,lg;gf;fj;jpypUe;J NfhL xy tiuapyhd rupahd tiuglj;jpw;F         ....................... (01 Gs;sp)
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01 - fN!;sl úµdj ^kj ks¾fo aYh & - w'fmd'i' ^W'fm<& úNd.h - 2013  26 

 

(b) 

 

  
         

 

[ (iii)  m%ia;drfha  wdrïNl jeäùu wjYH ke;]   
     m%ia;dr ioyd ,l=Kq fjkalr §u my; mßÈ fõ'  
     m%ia;drfha yevh iy wCI kï lsÍu ioyd tla tla m%ia;drhg ,l=Kq 01 

ne.ska 
                                                                          ………(04) 

  

     wju jYfhka kshñ; tla ia:dkhl fyda 18 V iy16 V ,l=Kq lr ;sîug  
             ……...… (01) 

 

     ;rx.j, wdj¾; ld, ms<sfj,ska   iy  by; m%ia;dr  j, 
ksjerÈj ,l=Kq lsÍug fyda wCI ksjerÈj ,l=Kq lsÍug           
         …….……..(01) 

 

(iii)   iqugk Odß;%l iïnkaOh rEmfha ±laùug     …………..(01) 

 

(iv)   fik¾ Èfhdav iïnkaOh rEmfha ±laùug         …………..………(01) 

              (fï i|yd wdrlaIl m%;sfrdaOh wjYH ke;) 

 

(c) (i)  úYd, Odß;d w.hla fh§u ksid /<s;s fjda,aàh;dj l=vdfõ fyd a ir,  
Odrd ixrplh úYd,fõ fyd a fjda,aàh;djh jvd;a iqug fõ fyd a /<s;s 
idOlh l=vd fõ fyd a m%;sodkh jvd;a ir, fõ  ………….. (01) 

                                                                                     (´kEu tla fya;=jlg) 

 

     (ii) Èfhdavhla yryd Wmßu miq keUqre fjda,aàh;djh 17 V ……….…....(01) 
01 - fN!;sl úµdj ^kj ks¾fo aYh & - w'fmd'i' ^W'fm<& úNd.h - 2013  26 

 

(b) 

 

  
         

 

[ (iii)  m%ia;drfha  wdrïNl jeäùu wjYH ke;]   
     m%ia;dr ioyd ,l=Kq fjkalr §u my; mßÈ fõ'  
     m%ia;drfha yevh iy wCI kï lsÍu ioyd tla tla m%ia;drhg ,l=Kq 01 

ne.ska 
                                                                          ………(04) 

  

     wju jYfhka kshñ; tla ia:dkhl fyda 18 V iy16 V ,l=Kq lr ;sîug  
             ……...… (01) 

 

     ;rx.j, wdj¾; ld, ms<sfj,ska   iy  by; m%ia;dr  j, 
ksjerÈj ,l=Kq lsÍug fyda wCI ksjerÈj ,l=Kq lsÍug           
         …….……..(01) 

 

(iii)   iqugk Odß;%l iïnkaOh rEmfha ±laùug     …………..(01) 

 

(iv)   fik¾ Èfhdav iïnkaOh rEmfha ±laùug         …………..………(01) 

              (fï i|yd wdrlaIl m%;sfrdaOh wjYH ke;) 

 

(c) (i)  úYd, Odß;d w.hla fh§u ksid /<s;s fjda,aàh;dj l=vdfõ fyd a ir,  
Odrd ixrplh úYd,fõ fyd a fjda,aàh;djh jvd;a iqug fõ fyd a /<s;s 
idOlh l=vd fõ fyd a m%;sodkh jvd;a ir, fõ  ………….. (01) 

                                                                                     (´kEu tla fya;=jlg) 

 

     (ii) Èfhdavhla yryd Wmßu miq keUqre fjda,aàh;djh 17 V ……….…....(01) 

01 - fN!;sl úµdj ^kj ks¾fo aYh & - w'fmd'i' ^W'fm<& úNd.h - 2013  26 

 

(b) 

 

  
         

 

[ (iii)  m%ia;drfha  wdrïNl jeäùu wjYH ke;]   
     m%ia;dr ioyd ,l=Kq fjkalr §u my; mßÈ fõ'  
     m%ia;drfha yevh iy wCI kï lsÍu ioyd tla tla m%ia;drhg ,l=Kq 01 

ne.ska 
                                                                          ………(04) 

  

     wju jYfhka kshñ; tla ia:dkhl fyda 18 V iy16 V ,l=Kq lr ;sîug  
             ……...… (01) 

 

     ;rx.j, wdj¾; ld, ms<sfj,ska   iy  by; m%ia;dr  j, 
ksjerÈj ,l=Kq lsÍug fyda wCI ksjerÈj ,l=Kq lsÍug           
         …….……..(01) 

 

(iii)   iqugk Odß;%l iïnkaOh rEmfha ±laùug     …………..(01) 

 

(iv)   fik¾ Èfhdav iïnkaOh rEmfha ±laùug         …………..………(01) 

              (fï i|yd wdrlaIl m%;sfrdaOh wjYH ke;) 

 

(c) (i)  úYd, Odß;d w.hla fh§u ksid /<s;s fjda,aàh;dj l=vdfõ fyd a ir,  
Odrd ixrplh úYd,fõ fyd a fjda,aàh;djh jvd;a iqug fõ fyd a /<s;s 
idOlh l=vd fõ fyd a m%;sodkh jvd;a ir, fõ  ………….. (01) 

                                                                                     (´kEu tla fya;=jlg) 

 

     (ii) Èfhdavhla yryd Wmßu miq keUqre fjda,aàh;djh 17 V ……….…....(01) 

             

	 (iv) tiuGf;F Muk;g mjpfupg;G fhl;lg;glj; Njitapy;iy)		   

	

01 - fN!;sl úµdj ^kj ks¾fo aYh & - w'fmd'i' ^W'fm<& úNd.h - 2013  26 

 

(b) 

 

  
         

 

[ (iii)  m%ia;drfha  wdrïNl jeäùu wjYH ke;]   
     m%ia;dr ioyd ,l=Kq fjkalr §u my; mßÈ fõ'  
     m%ia;drfha yevh iy wCI kï lsÍu ioyd tla tla m%ia;drhg ,l=Kq 01 

ne.ska 
                                                                          ………(04) 

  

     wju jYfhka kshñ; tla ia:dkhl fyda 18 V iy16 V ,l=Kq lr ;sîug  
             ……...… (01) 

 

     ;rx.j, wdj¾; ld, ms<sfj,ska   iy  by; m%ia;dr  j, 
ksjerÈj ,l=Kq lsÍug fyda wCI ksjerÈj ,l=Kq lsÍug           
         …….……..(01) 

 

(iii)   iqugk Odß;%l iïnkaOh rEmfha ±laùug     …………..(01) 

 

(iv)   fik¾ Èfhdav iïnkaOh rEmfha ±laùug         …………..………(01) 

              (fï i|yd wdrlaIl m%;sfrdaOh wjYH ke;) 

 

(c) (i)  úYd, Odß;d w.hla fh§u ksid /<s;s fjda,aàh;dj l=vdfõ fyd a ir,  
Odrd ixrplh úYd,fõ fyd a fjda,aàh;djh jvd;a iqug fõ fyd a /<s;s 
idOlh l=vd fõ fyd a m%;sodkh jvd;a ir, fõ  ………….. (01) 

                                                                                     (´kEu tla fya;=jlg) 

 

     (ii) Èfhdavhla yryd Wmßu miq keUqre fjda,aàh;djh 17 V ……….…....(01) 

 

 	 	 NkYs;s tiuGfspd; tbtk;> mr;Rfisg; ngauply; vd;gtw;Wf;fhf xt;nthd;Wf;Fk;

		  1 Gs;sp tPjk; toq;fTk;   

		  (nkhj;jkhf 4 Gs;spfs;)                                                       

	 18 V ck; 16 V ck; VjhtJ xU ,lj;jpy; rupahf Fwpf;fg;gl;bUe;jhy;  . ..............(01 Gs;sp)

	 tupglj;jpy; miytbtq;fspd; Mtu;j;jd fhyq;fis 2 × 10−2 s " 1 × 10−2 s  KiwNa 		

	 rupahf (rupahf Fwpg;gplg;gl;l mr;rpy;) Fwpg;gjw;F  	 . ..............(01 Gs;sp)
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(c)	 (i) ngupa nfhs;sstp Fw;wiy Nthy;w;wsit rpwpajhf;Fk;   

	 my;yJ dc $W ngupaJ my;yJ Nthy;w;wsT NkYk;  xg;gkhdJ my;yJ Fw;wiyf; 		

	 fhuzp rpwpaJ my;yJ gag;ig NkYk; dc Mf;f   	  (01 Gs;sp)
		  (VjhtnjhU fhuzj;jpw;F)

(ii) ,Uthapapf;Ff; FWf;Nf gpd;Kff; Nfhly; mOj;jNtWghL 17V .........................(01 Gs;sp)

(d)	      Iin

IZ

VZ

RS

rPuhf;fpr; 

Rw;wpw;F

16 − 10
     RS

my;yJ ≤ 200 × 10−3   .............................................(01 Gs;sp)  

................................................(01 Gs;sp)RS  =  30Ω  (≥ 30 Ω)       

RS  =         6 
200 × 10−3  

	

	        
   

(e)	 (i)    

		

R1

R2

RC

RE

VCC

 ....................... (01 Gs;sp) 

	           

 

RC 
 

VCC  

RB 
RC 

VCC  

RB 

;s“h yels fjk;a m §m: 

 VCC
 VCC

RBRB

RCRC

rhj;jpakhd kw;iwa Rw;Wf;fs;

(e)	 (ii)    Fw;wiy Nthy;w;wsTf;Nfw;g mb Nthy;w;wsT khWk; ,J mbapy; 		

        irif khWghlhf Njhw;wkspg;gJld; Nrfupg;ghdpy; irif tpupayhf;fj;ij 		

	    (Neu;khW) gpwg;gpf;Fk;      ................................................(01 Gs;sp)
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10.(A) 	

			 

PV   =  nRT     OR      PV   =  W
M

(  ) RT  

ρ  =  PM
RT

(  )
.......(01 Gs;sp)  

.........(01 Gs;sp)   

	
	

   (a) (i)	  ρA  =
105 ×  30 ×  10−3

    8.31 ×  300
0.12  × 105 × 30 × 10−3    
              300

=

ρA  =  1.2 kg m−3       .............................. (01 Gs;sp)  

ρB  =
0.12  × 1.5 × 105 × 30 × 10−3    
              337.5

= 1.5  × 105 × 30 × 10−3    
        8.31 ×  337.5

ρB  =   1.6 kg m−3       .............................. (01 Gs;sp)  

ρC  =
0.12  × 1.5 × 105 × 30 × 10−3    
                300

= 1.5  × 105 × 30 × 10−3    
        8.31 ×  300

ρC  =    1.8 kg m−3       .............................. (01 Gs;sp)  

(i)

(ii)

(iii)

			           (,uz;lhk; jrkjhdj;jpw;F mg;ghYs;s Gs;spfisg; Gwf;fzpf;f)
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(b) 	   V1 =  1.2
1.6(  ) OR  P1V1(  )

T1

 P2V2(  )
T2

= I gad;gLj;j =1.0 × 105 × 1           
       300

1.5 × 105 × V1       
        337.5

  V2 =  1.2
1.8(  ) OR  P1V1(  )

T1

 P2V2(  )
T2

= I gad;gLj;j =1.0 × 105 × 1           
       300

1.5 × 105 × V2       
        300

  V1 =  0.75 m3      ..........................(01 Gs;sp)  

  V2 =  0.67 m3      ......................... (01 Gs;sp) 

(i)

(ii)

(c) 	 (i) 	 A apypUe;J B apw;F nra;ag;gl;l Ntiy

=  − 31250 J (3.125 × 104 
J)  (01 Gs;sp) 

1
2− × 0.25 × (1 + 1.5) × 105

=

{ruptfj;jpd; gug;G nra;ag;gl;l Ntiyf;F rknkd milahsk; fhz;gjw;F}

{kiwf; Fwpiaf; ftdpf;fj; Njitapy;iy.}

		

	

	

	 (ii) 	 	

A ,ypUe;J B tiuf;Fkhd mfr;rf;jp khw;wk;  =  31250 J   ............................ (01 Gs;sp)

ntg;gQ; Nrwypd; khw;wj;jpw;F  ΔQ = 0   .........................................................(01 Gs;sp)  
                                        ∴  ΔU = −ΔW

(d) 	 B apypUe;J C apw;F nra;ag;gl;l Ntiy = −1.5 × 105 × 0.08 

                                                                 = −12000 J (1.2 × 104 
J) ..................... (01 Gs;sp)

Gs;sp C apYs;s ntg;gepiy Gs;sp A apYs;s ntg;gepiyf;F rkdhjyhy; C 
apYs;s fhw;wpd; cl;rf;jp A apYs;sjw;Fr; rkdhf ,Uf;Fk;. vdNt A apypUe;J B 

apw;fhd nraw;ghl;by; Njwpa cl;rf;jp B ,ypUe;J C apw;fhd nraw;ghl;il ,of;Fk;. 

(i)

(ii)

{kiwf; Fwpiaf; ftdpf;fj; Njitapy;iy.}

∴  ΔU = −ΔQ − ΔW  gpuNahfpf;f.
− 31250 = ΔQ  − (−12000) ................................................................. (01 Gs;sp)  

{,d; ΔU > ΔW ,d; ngWkjpfis gpioahftpUg;gpDk; rupahd Fwp gad;gLj;jpdhy; 

,g;Gs;spia toq;fTk;.}
ΔQ  =  − 43250 J (4.325  × 104  J) ...................................................... (01 Gs;sp)  

(e)     
tYg;gag;gpd; mjpfupg;G  =  (1.8 − 1.2) 

       1.2
× 100

                                                         =    50% ...........................................(01 Gs;sp)

                  ......................... (01 Gs;sp)
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10.(B) (a)	(i)	 hc   
 λ

− φ  =  Kmax  ......................... (01 Gs;sp)   

		

(ii)	

.......................... (01 Gs;sp) hc   
 λ

0  

φ  =

λ  =  λ
0 
 MFk;NghJ Kmax =  0   (01 Gs;sp)  
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      (b)   (i)
 

	        

λ
1
  =  430 nm

λ
2
  =  660 nm

         .......................... (01 Gs;sp) 
.......................... (01 Gs;sp)

 

	   (ii)    430 nm my;yJ λ
1
  kpfr; rpwpa miyePsk;              ....................... (01 Gs;sp)

    (c)  	 

	

	

(gpujpaplYf;F)

.......................... (01 Gs;sp)  

.......................... (01 Gs;sp)  

1290   
 430 φ   = 

1290   
 660φ

2
  =

 φ
1
   =   3 eV                                                                     .............................(01 Gs;sp)  	

 φ
2
  =    1.96 eV  (1.95 −1.96) eV 

                      

  (d) (i) 	 λ
1 
,dhy; XuyF gug;gpd; kPJ gLk; rf;jp tPjk;  

1200   
 100

× 0.1

 =    1.2 W m2

 =

.................(01 Gs;sp) 

     (ii) (1)	FNshugpy; %yf;$Wfspy; gLk; rf;jp tPjk;      =  1.2 × 4 × 10−4

                                                                           =   4.8 × 10−4  W .................(01 Gs;sp) 

    (ii) (2)	 xU nrf;fdpy; gLk; Nghl;ld;fspd; vz;zpf;if =     4.8 × 10−4   

3 × 1.6 × 10−19
.................(01 Gs;sp) 

{rf;jpapd; tPjj;ij xU Nghl;ldpd; rf;jpahy; tFf;f.}

                                                                              =  1015 Nghl;ld;fs; s−1   (01 Gs;sp) 

   (iii) 	   xU nrf;fdpy; mUl;lg;gLk; FNshNuhgpy; %yf;$Wfspd; 

vz;zpf;if                                      
 1015 
 1014 

=

                   = 10 %yf;$Wfs; s−1 (01 Gs;sp)  

  (iii) 	  xU FSf;NfhR %yf;$iw Mf;Ftjw;F vLf;Fk; Neuk;  = 0.6 s                            (01 Gs;sp)
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