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2'1'3'	 wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh

,l=Kq °fï mámdáh - ˚ m;%h

		
	 m%Yak	 ms<s;=r	 m%Yak	 ms<s;=r		
	 wxlh			   wxlh		  	
	

     	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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2.2.2	 ˚˚  m%Yak m;%h i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu ms<sn| 

ks¯ÈK" ks.uk yd fhdackd

Ú	 ˚˚ m;%h i|yd ms<s;=re iemhSu ms<sn| ks¯CIK m%ia;dr 2, 3, 4.1, 4.2 yd 4.3 weiqfrka ilia 
lr we;'

A fldgi - jHqy.; rpkd

†.

m<, 

.eUqr fyda Wi 	

	  ,l=Kq 01
^ñkqï ´kEu ms<sfj<lg&                           ^;=ku ksjer† kï&

.eUqr fyda Wi fyda x3 ^fjk;a w∞< úp,Hhla&

wä flda≥fõ Y=kH ,l=K tys fl<jr yd iumd; fkdùu 

	 fyda

wä flda≥fõ fl<jr yd Y=kH ,l=K w;r bvla ;sîu 

	 fyda

Wi$.eUqr ñkqfuys Nd.sl f∞aIh$f∞aIh úYd, ùu 	
		

 ,l=Kq 01
^ñkqu ksjer† j y∫kd .ekSu&

V0  =  x1 x2 x3  −  V	  ,l=Kq 01

lfÜ uÜgug by<ska we;s c, m˙udj wvqùu 

fyda V  ñkqfï fyda V0 ys f∞aIh

fyda Nd.sl f∞aIh ^wúksYaÑ;;dj& wvqùu $ m%;sY; f∞aIh wvqùu 

  ,l=Kq 01
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 d0   =   
p

x1 x2 x3  −  V
     fyda    d0   =   

p
V0

	  ,l=Kq 01

[(c)(i) hgf;a nr f,i i|yka lr ;snq◊ kï fuu ,l=K ke;' tkuq;a p 10ka fyda   

g j,ska fn∞ we;akï fuu ,l=K ,efí']

 .f,a ialkaOh fyda nr ^ p  hehs is;uq&   	    ,l=Kq 01

(1)	 ., jfÜg msysgk fia RcqfldaKdi% jHqyhla ^rduqjla fyda fmÜáhla&         

	 ;kd.kak' ^by; rEmh u; w¢k ,o jHqyhla i|yd o ,l=Kq ,efí'&

(2)	 tys udk fyda m˙udj ukskak'

(3)	 b;s˙ m˙udj" ^uksk ,o& je,s m%udKhlska mqrjkak'

[(4)	 .f,ys m˙udj = jHqyfhka jgjQ m˙udj - je,s m˙udj]
		   ,l=Kq 01
		  [(1), (2) iy (3) mshjr i|yd] 

  okakd m˙udjla we;s ^l=vd ,S& fmÜáhla ;kd.kak'	  ,l=Kq 01 

.f,ka l=vd idïm,hla fyda fldgila f.k by; úia;r l< wdldrhg 

^fyda fjk;a ms<s.; yels ́ kEu wdldrhlg& m¯CIKh is≥lr ., id∞ we;s øjHfha 

>k;ajh fidhkak'	  ,l=Kq 01 

  .f,a ^øjHfha& >k;ajh	  ,l=Kq 01 
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WIaK;ajudkhla

ridhksl ;=,djla fyda bf,lafg%dksl ;=,djla fyda isõ o`vq ;=,djla fyda f;o`vq ;=,djla

		   ,l=Kq 01
		  ^folu ksjer† kï&
^fmryka lvodis" oe,a f.dgq uka:hla&
	        ^;=,dj fyda ≥kq ;rd†hg ,l=Kq ke;'&

ldur WIaK;ajhg jvd wxYl lsysmhla ^fyda 5°& by<ska we;s c,h iys;j m¯CIKh 

wdrïN lrkak'

ldur WIaK;ajhg jvd wxYl m%udKfhkau my< nisk f;la whsia tl;= lrkak'		
	  ,l=Kq 01
^le,˙ ógrh wjqrkak'&

(i)	 c,fha wdrïNl WIaK;ajh	 34.5 °C	 }	
fyda

	 34 °C	 }	  ,l=Kq 01
(ii)	 c,fha wju WIaK;ajh	 25.5 °C		  	 26 °C	 		
					             ^folu ksjer† kï&

	 fyda wdrïNl WIaK;ajh ≥ 34 °C iy < 35 °C w;r ´kEu w.hla   

	 wju WIaK;ajh > 25 °C iy ≤ 26 °C w;r ´kEu w.hla

fya;=

	 fuu ;;a;aj hgf;a wjg m˙irfhka Wrd.kakd ;dmh ̂ m˙irfhka fyda ldurfhka& 

wjg m˙irhg msgl< ;dmhg iudk ùu fyda ^ydksmQrKh ls¯u& fyda

	 wjg m˙irfhka iM, ;dm wjfYdaIKhla ke;sùu fyda ;=Idr iE°u je,elaùu

							        ,l=Kq 01

ysia le,˙ ógrh +  uka:fha ialkaOh

le,˙ ógrh +  uka:h +  c,fha ialkaOh

c,fha wdrïNl WIaK;ajh  	   ,l=Kq 01	
^´kEu ms<sfj<la ; ish,a, ksjer† kï& 	
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whsia l=Üáh l=vd len,sj,g lvd fmryka lv∞ishlska f;; ud;a;= ls¯u $

msi±óu $ úh,Su  	   ,l=Kq 01

jrlg tl lene,a, ne.ska tl;= lrñka †h ls¯u ^c,h bj;g úis fkdjk 

m˙†&  	   ,l=Kq 01

±,a f.dgq uka:hlska ñY% ls¯u fyda ieu úgu whsia lene,a, c,h ;=< 

;sîug ie,eiaùu   	   ,l=Kq 01 	

c,fha $ ñY%Kfha $ moaO;sfha wju WIaK;ajh 

le,˙ ógrh yd wvx.= ≤j, ialkaOh    	   ,l=Kq 01
		  ^folu ksjer† kï&   

whsiaj, .=ma; ;dmh úYd, ùu ksid wjYH whsia m%udKh l=vd fõ'

^tkï whsiaj, ialkaOh" M  =  M2  −  M1  l=vd ùu& whsiaj, ialkaOfha ñkqu yd iïnkaO 

f∞aIh ^Nd.s; f∞aIh& úYd, fõ'
	     	   ,l=Kq 01 	
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hg;a ms˙ifhka by; we| we;s ´kEu lsrK folla i|yd  	   ,l=Kq 01
^m%;sìïnh we£ug wjYH fkdfõ' kuq;a lsrK tlsfkl yuqjk ;=re we¢h hq;=h' wju 

jYfhka tla lsrKhlj;a B;,hla ,l=Kq lr ;sìh hq;=h'&

fmkajd we;s m˙† P1 ys jï miska ;srh ;eîu i|yd  	   ,l=Kq 01

E

S

meye†,s or®Yk m:hla ,nd .ekSug fyda wfkla jia;+kaf.ka jk ndOd bj;a ls¯ug 

^meye†,s or®Ykhla i|yd& fyda P1 ys m%;sìïnh meye†,sj or®Ykh ùug fyda P1 ys 

m%;sìïnh yd P2 muKla or®Ykh ùug&   	   ,l=Kq 01

[b (i) ys ms<s;=r jer† kï fyda ta i|yd ms<s;=re imhd fkdue;s jqjo fuu ,l=K ,efí']

P1 ys m%;sìïnh ol=Kq miska m%Odk wCIh u; fyda lsrK fol f√okh jk ,laIHhg 

ol=Kq miska m%Odk wlaIh u; wefia msysàu (E) ,l=Kq ls¯u$wefia ixfla;h we£u'   	

		    ,l=Kq 01

^wei p,kh lrk úg& P1 ys m%;sìïnh yd P2 ^;=vq& w;r idfmaCI p,s;hla fkdue;s 

úh hq;=h fyda P1 ys m%;sìïnh yd P2 tlgu p,s; úh hq;=h'

		    ,l=Kq 01
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P1 fyda P2 yd P3 ^Wi ksfõIK l+r rEmfha fmkajd we;s m˙† ;eîug&

		    ,l=Kq 01
^P1 $ P2  ldpfha m%ldY flakaøh yd F w;r ;eìh hq;=h' P3,  P1$P2 ys jï miska ;eìh hq;=h' 

P3 ys kshu msysàu wjYH fkdfõ' P1$P2 ;=fvys ksYaÑ; msysàu fkdi,ld y˙kak'& 

P3 P1 / P2

F F

ir, fr®Çh m%ia;drh i|yd iy wlaI folu ksjer† j kï lr we;s úg 		

		    ,l=Kq 01

1
V

1
U 

	 1	   ,l=Kq 01

	 1
wka; LKavh

	   ,l=Kq 01
	
	 ^wka; LKavh f,i ,sùu i|yd ,l=Kq fkd,efí'&

Tõ

^;d;aúl m%;sìïn i|yd& U yd V w.hka tlsfkl iu. yqjudre l< yel fyda V ys hï 

w.hla U f,i .;aúg wkqrEm U ys w.h V f,i .; yel fyda wdf,dalfha m%;sjr®;H;d 

uQ,Or®uhg wkqj   	   ,l=Kq 01
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4  whs;uh   	   ,l=Kq 01

1  whs;uh   	   ,l=Kq 01
^w∞< whs;uhka m˙m:hg iïnkaO ls¯u we| we;akï tajd ksjer† hehs ie,fla'& 

(i)	 S  újD; lr we;s úg ix;=,k †. fyda E fldaIfhka Odrdjla fkd.,k úg ix;=,k 

†.     	   ,l=Kq 01
(ii)	 S  ixjD; lr we;s úg ix;=,k †. fyda E fldaIfhka Odrdjla .,k úg ix;=,k 

†.     	   ,l=Kq 01   

 

E	 =	 k l1	 fyda	  E	     ∝	 l1    fyda   90	   ,l=Kq 01

ER
R + r 

	 =	 k l2	 fyda	
ER

R + r 
	   ∝	 l2    fyda   80	   ,l=Kq 01

[ fyda   
E

ER / (R + r)   =    90
80

     ,l=Kq 02] 

	 r	 =	 R  
(l1 − l2)

l2 

		  =	 5  (90 − 80)
80 

		  =	 0.625 Ω	 	 	 	   ,l=Kq 01
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S újD; lr we;s úg ix;=,k †.

ix;=,k †. jvd jeä jkafka fuúg h

	 folu ksjer† kï                       ,l=Kq 01

jvd wvq ksrjoH w.hls'

(l1 − l2)  ys Nd.sl f∞aIh ^f∞aIh& úYd, fõ fyda l1 yd l2 ys ñkqï wdikak f,i iudk 

fõ fyda l1 yd l2 ys ñkqï tlu jdf.a fõ fyda l1 yd l2 ys ñkqï w;r fjki b;d l=vd fõ'                       	

	   ,l=Kq 01
	 (fya;=j i|yd) 

           R1	                        ,l=Kq 01
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5. (a)	 (i)	 ;ajrKh	 = 	 0.1
2

	

				    =	 0.05 m s−2  	     ,l=Kq 01

	 (ii)	 F   =  ma,     fh°fuka	     ,l=Kq 01

			   F − 0.1 × 10	 =	 0.1 × 0.05	     ,l=Kq 01
			              F 	 =	 1.005 N	     ,l=Kq 01

	 (iii)	  ;ajrKh   =     − 0.05 m s−2   	 	

F − 0.1 × 10	 =	 − 0.1 × 0.05	  

			              F 	 =	 0.995 N	     ,l=Kq 01
			   †Ydj by<g ^fyda by<g we¢ B;,hla&	    ,l=Kq 01
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	 (iv)	 F   =  ma,     fh°fuka	 

			   1.2 − 0.1 × 10	 =	 0.1 a	     ,l=Kq 01
	 		             a 	 =	 2 m s−2

				    s 	 =	 1
2

 a t 2     fh°fuka

				    s 	 =	 1
2

  × 2 × (0.5) 2

				     	 =	 0.25 m 	     ,l=Kq 01

   (b)	 (i)	 flda◊l ;ajrKh	 = 	 0.5
4

	    ,l=Kq 01

				    =	 0.125 rad s−2 

		  jHdjr®;h	 =	 0.01 × 0.125

				    =	 0.00125 N m 	    ,l=Kq 01 

	 (ii)	 flda◊l úia:dmkh 	 = 	 1
2

  × 0.5 × 8 (fyda 2 × 1
2

 × 0.125 × 42)
				    =	 2 rad	    ,l=Kq 01

	 (iii)	  Wm˙u jHdjr®;h hgf;a ;ajrKh	 =	 0.002
0.01

 

						      =	 0.2 rad s−2  	  

		  wju ld,hlska N%uKh ls¯u i|yd m%:u wr®Ofha ° 0.2 rad s−2 ;ajrKhlska o

		  B<Û wr®Ofha ° o 0.2 rad s−2 ukaokhlska o N%uKh l< hq;=h'

		          ^fuh wju ld,h f,i y∫kd .ekSu i|yd&	    ,l=Kq 01

			   ∆ θ	 =	 2 × 1
2

 a ( t
2 )2

			      
t	 =	 4 ∆ θ

a√

		                        
 
t   =   4 × 3.2

0.2√
    fyda   t1   =   2 × 1.6

0.2√
       (fuys  t1   =  t / 2)

						         ,l=Kq 01
			        t   =  8 s		     ,l=Kq 01

   (c)	 A jdudjr®;j N%uKh fõ' fuh is≥jkafka flda◊l .uH;d ixia:ß;s uQ,Or®uhg wkqjh'

	 	 				    	    ,l=Kq 01
^†Ydj iy fya;=j hk folu i|yd&
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6. (a)	 (i)	 èjks m%fõ.h ^jd;hg idfmaCIj&
		  m%Njfha m%fõ.h ^jd;hg idfmaCIj&
		  ks¯laIlhdf.a m%fõ.h ^jd;hg idfmaCIj&	  	    ,l=Kq 01
				    ^;=ku ksjer† kï& 

	 (ii)	 jd;h fmd<jg idfmaCIj ksYap, ùu ^f,i ie,lSu& 	    ,l=Kq 01

    (b)	 wdf,dalh .uka ls¯ug udOHhla wjYH fkdùu$˙la;hl jqj;a wdf,dalh .uka ls¯u 	  	
		     ,l=Kq 01

    (c)	 f	 =	 f0 (1 − b) 

	
c 
l 	 =	 c 

l0
 (1 − b)	  [c =  f l  fh°ug]	  ,l=Kq 01

	 l	 =	
l0 

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

	 l − l0	 =  l0  
v 
c

		   ,l=Kq 01

	 v	 =  
∆l0 
l0

 c

    (d)	 (i)	 500 nm iy 502 nm ^folu i|yd&	  	    ,l=Kq 01

    	 (ii)	 l  = 500 nm iys; WÉph fyda jïmi we;s WÉph fyda wvq ;rx. wdhduh iys; WÉph	  	
		     ,l=Kq 01

    	 (iii)	 l0  = 501 nm 	 	    ,l=Kq 01

    	 (iv)	 ∆ l  = 1 nm 	 	    ,l=Kq 01

    	 (v) 	  v	 =	
1

501  × 3 × 108  =  5.988 × 105
 

		   v	 =	 6 × 105 m s−1 (5.988 − 6.0) × 105 m s−1	 	    ,l=Kq 01
				                           (598800 − 600000) m s−1
		  [l0 i|yd wdfoaY lr we;af;a 500 fkdj 501 úh hq;= h'] 

    	 (vi)	  b	 =	
6 × 105

3 × 108  

		  b	 =	 2 × 10−3 (0.001996 − 0.002)	 	    ,l=Kq 01
		  b << 1 fõ'

    (e)	 (i)	 jdhqfõ ialkaOh m f,i .ksuq'

		
mv2

r 
 	=	

GmM
r2 

	  	    ,l=Kq 01

		  ^by; iólrKfha jdhqfõ ialkaOh w;yer we;akï ,l=Kq ke;'&

		    M 	 =	
v2 r 
G 

		    r 	 =	 100 × 3 × 108 × 365 × 24 × 3600	 	    ,l=Kq 01
					     ^wdf,dal jr®I m j,g yerùu i|yd&

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

6.0 × 10−11 
		    M 	 =	 5.68 × 1039 kg 	    ,l=Kq 01
		     (5.65 − 5.70) × 1039 kg

    	 (ii)	 iqms˙ ialkaOhla iys; lΩ l=yrhla	    ,l=Kq 01	
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7. (a)	 	 A	 -	 iudkqmd;sl iSudj 		     ,l=Kq 01
		  B	 -	 m%;Hia: iSudj 		     ,l=Kq 01
		  C	 -	 fNaol ,laIHh 		     ,l=Kq 01

    	 (i)	 mfiys m˙udj	 = 	  6 × 150 × 20	    ,l=Kq 01
		  mfiys ialkaOh	 = 	  6 × 150 × 20 × 3 × 103

	    ,l=Kq 01
					         ^m˙udj 3 × 103

 ka .=K ls¯u i|yd&

		  mfiys nr 	 = 	  5.4 × 108 N	    ,l=Kq 01

	 (ii)	 wjYH lKq .Kk n kï

		  ;ks lKqjla u; m%;Hdn,h	 =	
5.4 × 108

n × 30 × 30 × 10−4  	    ,l=Kq 01

						       ^nr n × 30 × 30 × 10−4
 ka fn°u i|yd&

		
5.4 × 108

n × 30 × 30 × 10−4    =   2 × 108	
   ,l=Kq 01

						    
^jï me;a; 2 × 108

 g iudk ls¯u i|yd&

		      n	 =	
5.4 × 108

9 × 10−2 × 2 × 108    

		      n	 =	 30		     ,l=Kq 01
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    (b)	 (i)	 hx udmdxlh =  m%;Hdn, −  úl%shd m%ia;drfha wkql%uKh	    ,l=Kq 01
			   ^fuu woyi i|yd& 

		                 =   2 × 1011 N m−2	
   ,l=Kq 01

    	 (ii)	 2 × 108 N m−2  m%;Hdn,hg w∞< úl%shdj 0.001 ^m%ia;drfhka&	

		  lKqfõ iïmSvkh fkdjQ Wi L kï

		
L − 4.995

L
	 =	 0.001  [ fyda  2 × 108

(L − 4.995)
 × L = 2 × 1011] 	    ,l=Kq 01

			 
		       0.999 L	 =	 4.995
		                   L	 =	 5 m	

   ,l=Kq 01

    (c)	 jD;a;dldr lKqjl yrialv jr®.M,h   =    p (15)2  ≈ 707 cm2

	 fuu jr®.M,h 900 cm2 g jvd l=vd fõ fyda jD;a;dldr lKqjl yrialv jr®.M,h iup;=ri%dldr 

lKqjl yrialv jr®.M,hg jvd l=vd fõ fyda iup;=ri%dldr lKqjl yrialv jr®.M,h 

jD;a;dldr lKqjl yrialv jr®.M,hg jvd úYd, fõ fyda my; fmkajd we;s wdldrfha rEm 

igykla we£u i|yd
	

	             	    ,l=Kq 01

	 ∴ jeä lKq m%udKhla wjYH fõ'	    ,l=Kq 01
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8. (a)	 (i)	 ,nd.;a pd,l Yla;sh   =  q V	  	    ,l=Kq 01

				    ^
1
2  mv2 i|yd ,l=K ke;'& 

	 (ii)	 q V	 =	 1
2  mv 2 	    ,l=Kq 01

		  ∴ v	 =     2q V
m√ 	    ,l=Kq 01 

	 (iii)	    	 S	 =	 1
2  a t 2 fh°fuka

		  fuys  a  =   
q V
m d0

	    ,l=Kq 01

			   d0	 =	 1
2  ( 

q V
m d0

) t 2

			   t	 =	 d0 
2 m
q V√

	    ,l=Kq 01
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    (b)	 (i)	    	 d1	 =	 1
2  ( 

q V
m d0

) t1 2	    ,l=Kq 01

		   ∴  t1	 =	
2 m d1 d0

q V√
	    ,l=Kq 01

		   ta wdldrhgu   t2   =  
2 m d2 d0

q V√
		     ,l=Kq 01

		
		  (d1 > d2 ksid by; m%ldYkj,ska") t2 < t1	 	    ,l=Kq 01
		  2 whkh m<uqj ±,g meñfKa'

    	 (ii)	 q V'	 =	 1
2  mv 2 fh°fuka	

		  q V 
d1

d0

	 =	 1
2  mv1 2      ^jï me;a; i|yd&	    ,l=Kq 01

		   {úl,am l%uh (   v 2   =  u 2 +  2 a s  fh°fuka

			   v1 2   =  2 
qV
md0

 d1      ,l=Kq 01}	

		   ∴  v1	 =	
2 q V d1

d0 m√
		     ,l=Kq 01

	 	 ta wdldrhgu" 

		     v2	 =	
2 q V d2

d0 m√
		     ,l=Kq 01

		
		  (d1 > d2 ksid by; m%ldYkj,ska") v1 < v2	 	    ,l=Kq 01
		  jeä fõ.hka we;af;a 1 whkhg h'

    	 (iii)	whk folu tlu fõ,dfõ ° wkdjrKh lr .ekSug kï

		      t1 +  s
v1

	 =	 t2 +  s
v2

  	    ,l=Kq 01

		  S ( 1
v1
  −   1

v1
)	 =	 t1 −  t2

		  ∴  S	 =	 (t1 −  t2) 
v1v2

v1 − v2
	    ,l=Kq 01
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9. (A)	(a)	 (i)	 12 −  3	 =	 0.1 ×  R1	    ,l=Kq 01

			       	 R1	 =	 90 Ω	    ,l=Kq 01

		  (ii)	 12 	 =	 i ×  (10 + 6)	

			     i	 =	 0.75 A	    ,l=Kq 01

		  	 CIu;d W;air®ckh 	 =	 (0.75)2 ×  10	

			   		  =	 5.625 W	    ,l=Kq 01

			   C yryd fjda,aàh;dj 	 =	 0.75 ×  6	

			   		  =	 4.5 V	    ,l=Kq 01

		  (iii)	 12 	 =	 0.5 ×  (R2 + 6)	

			     R2	 =	 18 Ω				       ,l=Kq 01

		  (iv)	 Wm˙u uqΩ Odrdj =  4.85 A.  tu ksid 5 A ú,dhlh iq≥iq fõ'

								        	    ,l=Kq 01
			   ^uqΩ Odrdj ksr®Kh ls¯u iy ú,dhlh f;dard .ekSu i|yd&

 

 

 

 

 

 

 

 

 

 

 

 

https://pastpapers.wiki/


- 50 -

	 (b)	 (i)	 R	 =	
ρl
A    fh°fuka	    ,l=Kq 01

							       ^fuu iórlrKh fh°ug&

		  	 m%;sfrdaOh 	 =	 1.8 × 10−8 × 10 × 10−3

0.3 × 10−3 × 1 × 10−3
	    ,l=Kq 01

			   	 	 =	 6 × 10−4 Ω	    ,l=Kq 01

		  (ii)	 ;Srej yryd fjda,aàh;dj 	 =	 6 × 10−4 ×  0.1	

			    			   	 =	 6 × 10−5 V	    ,l=Kq 01

			   CIu;d W;air®ckh 	 =	 6 × 10−6 W	    ,l=Kq 01

		  (iii)	 W;air®ckh jQ CIu;dj  	 =	 m s ∆ q

			   6 × 10−6    =   10 × 10−3 × 0.3 × 10−3 × 1 × 10−3 × 9 × 103 × 400 × ∆ q 

						                                                      ^ksjer† wdfoaYhg&	    ,l=Kq 01

			        ∆ q        =   5.5 × 10−4 °C			      ,l=Kq 01

		  (iv)	 1.	 m<, jeä jQ úg m%;sfrdaOh wvq fõ fyda CIu;d W;air®ckh wvq fõ'

			   2.	 m<, jeä jQ úg m˙irhg is≥jk ;dm ixl%uKh jeä fõ fyda m<, jeä jQ úg 

jd;hg ksrdjrKh jk jr®.M,h jeä fõ' 

								        	    ,l=Kq 01
									         ^fya;= folu ksjer† kï&
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(i)
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9. (B)	(a)		  A B F
0 0 0
0 1 0
1 0 0
1 1 1

	

	

							          ,l=Kq 01

	 (b)	 (i)	 A
F0B

    A B F0

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

	

						    

									            ,l=Kq 01
									         ^i;H;d j.=j i|yd&

		  (ii)	 i;H;d j.=jg wkqj F = 1 jkafka A = 0, B = 0, úg mu◊' wfkla iEu ixhqla;hla 

i|yd u th Y=kH fõ' 			      ,l=Kq 01

	 (c)	 (i)	 A
F0B

E

    	

									            ,l=Kq 01

		  (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

									        i;H;d j.=j 1                    i;H;d j.=j 2

					    1 jk i;H;d j.=j ksjer†j we£u i|yd	    ,l=Kq 01

					    2 jk i;H;d j.=j ksjer†j we£u i|yd	    ,l=Kq 01

			   E = 1 jk úg by; 1 i;H;d j.=j b (i) hgf;a ° we;s i;H;d j.=jg ir®jiu jk nj 

by; j.=j,ska fmfka'

	 (d)	 	 A
F1B

E

    	

									            ,l=Kq 01

	 (e)	 (i)	 A
F2B

E

    	

									            ,l=Kq 01

		  (ii)	 A
F3B

E

   	

									            ,l=Kq 01
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	 (f)	 	
F0

A B E

F1

F2

F3

    	
	

									            ,l=Kq 02

									         ^Wm m˙m: jer† jqj;a" ksjer† 

									         wka;r® iïnkaO ls¯ï i|yd 

									         ,l=Kq 01la ,efí'&

											        

F1

by; fmkajd we;s iïnkaO lsrSu o  

ksjer† f,i ie<fla' 

	 (g)	 (i)	 A
F0

E

mxldj 
F1 fla;,h 
F2 fudagrh 
F3 ;dmlh 

B

    	

									            ,l=Kq 01

			   wjYH m%∞k ;;a;aj 

			   mxldj l%shd;aul ls¯u i|yd (	 A = 0, B = 0, E = 1   }			   fla;,h l%shd;aul ls¯u i|yd (	A = 0, B = 1, E = 1	    ,l=Kq 02

			   fudagrh l%shd;aul ls¯u i|yd (	A = 1, B = 0, E = 1	 ^4u ksjer† kï 02

			   ;dmlh l%shd;aul ls¯u i|yd (	 A = 1, B = 1, E = 1	 ´kEu 3la ksjer† kï 01&

			 

		 lÜá igykg WmlrK iïnkaO jk wkqms<sfj< fjkia úh yel' kuq;a fuu ,l=Kq 

,nd .ekSu i|yd wkqrEm m%∞k ;;a;ajhka ,shd ;sìh hq;=hs'

		  (ii)	 E = 0  f,i ;nd .ekSu 	    ,l=Kq 01
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10.(A) (a)	(i)	 ∆ Q	 =   m s ∆ q    fyda   Q  =   m s q	    ,l=Kq 01

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

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

	    ,l=Kq 01

				    =  10 °C		     ,l=Kq 01

		  (ii)	 Vq 	 =	 V0  (1 + g q)	    ,l=Kq 01

		  	 r  =  m
V

   fh°fuka  m
rq

	 =   m
r0

 (1 + g q)

			   rq  =  
r0

1 + g q
			      ,l=Kq 01

		  (iii)	 rq <	 r0 " ksid c,h by< k.S'	    ,l=Kq 01

	  (b)	(i)	 m s q	 =	  Q
t

 × t 

			      t	 =	 6000 × 4200 × (90 − 30)
1000 × 4

 	    ,l=Kq 01

				    =	 378000 s  fyda 6300 úkdä fyda 105 meh 	    ,l=Kq 01

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

	    ,l=Kq 01

		  	 	 =	 1500 kg m−3			      ,l=Kq 01

		  (iii)	 fuu >k;ajh 30 °C we;s ms˙is≥ c,fha >k;ajhg jvd jeäfõ'

			   tu ksid c,h by<u ia;rhg fkdk.shs'	    ,l=Kq 01
			   [by; rq  i|yd jer† w.hla ,ndf.k we;akï (b) (iii) i|yd ,l=K ke;']

		  (iv)	 1.	 .nvd ù we;s ;dm m%udKh	 =	 6000 × 4200 × (90 − 30)

								       =	 1.512 × 109 J	    ,l=Kq 01

			   2.	 (i)	 r;a jQ c,h ,nd .ekSu i|yd ^my<u ia;rfha t,d we;s ;U& k< yryd 

^isis,a& c,h ixirKh ls¯u

				    (ii)	 by<u yd my<u ia;r w;r WIaK;aj fjki Ndú;fhka ^;dm úoHq;a 

Wml%uhla l%shd;aul lr& ú≥,sh ksmoùu	

				   	    ,l=Kq 01
										         ^´kEu tla l%uhla i|yd&

		  (v)	  Q
t

 	 =	 k A ∆ q
t

   fh°fuka			      ,l=Kq 01

			   tall jr®.M,hla yryd ;dmh ydksjk iS>%;dj 

		   		  =	 0.01 × (90 −  40)
0.1	

				    =	 5 W m−2	    ,l=Kq 01
							       ^ksjer† tallh iys;j&
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3√   42  =  3.5

10.(B) (a)	(i)	 l	 =   hp 	 	    ,l=Kq 01

		  (ii)	 E 	 =	 p2

2m
	 	    ,l=Kq 01

			   (fyda E = 12  mv 2  iy p = mv)

			   l	 =   h
√2mE

		    ,l=Kq 01

	  (b)	(i)	 E	 = 	 3
2  k T 			  	    ,l=Kq 01

	  	 (ii)	 l	 =   h
√3mkT

			  	    ,l=Kq 01

	  	 (iii)	 l	 =   6.6 × 10−34

√3 × 6 × 10−27 × 1.4 × 10−23 × 300
		     ,l=Kq 01

									         ^ksjer† wdfoaYh i|yd&

	  	 	 l	 =   6.6 × 10−34

√9 × 8.4 × 10−48
			

	  	 	 l	 =   6.6 × 10−34 × 1024

9
 [ 6.6 × 10−10

9  ]		     ,l=Kq 01

	  	 	 l	 =   7.3 × 10−11 (7.3 × 10−11 − 7.6 × 10−11) m		     ,l=Kq 01
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	  	 (iv)	 P V		  = 	 N k T 	 fh°fuka	 	    ,l=Kq 01

			   105 Na3	 = 	 N k T 		  	    ,l=Kq 01

			       a3		  =       
1.4 × 10−23 × 300

105
 

			       a		  =       
3√42  × 10−9	 	    ,l=Kq 01

			       a		  =	 3.5 × 10−9 m	 	

	  	 (v)	 Tõ ^wxY= f,i ie,lsh yelsh'&	 	    ,l=Kq 01

			   l < a  [ ^uOHkH& ä fn%d.a,s ;rx. wdhduh" mrudKq w;r

			   ^uOHkH& ≥rg jvd wvqfõ' ]			      ,l=Kq 01

	  	 (vi)	  h
√3mkT'

	 = 	 [ kT' ]
1
3

  105 			     ,l=Kq 01

			   T' 
5
6	 =   h × 10

5
3

√3m × k
5
6

  fyda  T'   =   h × 10
5
3

√3m × k
5
6[ ] 5

6

    fyda

			   T' 	 =    h6 × 1010

27m3 k5[ 1
5]  				      ,l=Kq 01
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	 ˚˚˚  fldgi 

3'0	 ms<s;=re iemhSfï ° ie,ls,su;a úh hq;= lreKq yd fhdackd (

3'1'	 ms<s;=re iemhSfï ° ie,ls,su;a úh hq;= lreKq (

	 fmd≥ Wmfoia (

*	 m%Yak m;%fha we;s uQ,sl Wmfoia lshjd fyd¢ka f;areï .; hq;= h' tkï tla tla fldgiska 
fldmuK m%Yak ixLHdjlg ms<s;=re iemhsh hq;= o" l=uk m%Yak wksjdr®h o" fldmuK 
ld,hla ,efí o" fldmuK ,l=Kq ,efí o" hk lreKq ms<sn| j ie,ls,su;a úh hq;= w;r 
m%Yak fyd¢ka lshjd ksrjq,a wjfndaOhla we;s lr f.k m%Yak f;dard .; hq;= h'

*	 ˚ m;%fha m%Yakj,g ms<s;=re iemhSfï ° jvd;a ksjer† tla ms<s;=rla f;dard .; hq;= h'      
;j o meye†,s j tla l;sr ,l=Kla muKla fh†h hq;= h'

*	 ˚˚ m;%fha m%Yakj,g ms<s;=re iemhSfï ° ieu m%Odk m%Yakhla u wÆ;a msgqjlska wdrïN l< 
hq;= h'

*	 ksjer† yd meye†,s w;a wl=rej,ska ms<s;=re ,súh hq;= h'

*	 wh≥ïlref.a úNd. wxlh ieu msgqjl u w∞< ia:dkfha ,súh hq;= h'

*	 m%Yak wxl" fldgia yd wkqfldgia ksjer† j ,súh hq;= h'

*	 ksYaÑ; flá ms<s;=re ,sùug wjYH wjia:dj, ° °r®> úia;r we;=<;a fkdls¯u fuka u 
úia;rd;aul ms<s;=re iemhsh hq;= wjia:dj, ° flá ms<s;=re iemhSu o fkdl< hq;= h'

*	 m%Yakh wid we;s wdldrh wkqj ;r®ldkql+,j yd úYaf,aIKd;aulj lreKq b†˙m;a l< hq;= 
h'

*	 II jk m%Yak m;%hg ms<s;=re ,sùfï ° m%Odk m%Yakh hgf;a we;s wkqfldgia ish,a, fyd¢ka 
lshjd n,d tla tla wkqfldgig w∞< b,lal.; ms<s;=r muKla ,súh hq;= h'

*	 .egÆj,g ms<s;=re iemhSfï ° we;s ld,h ksis m˙† l<ukdlrKh lr .ekSug j. n,d 
.; hq;= h'

*	 ms<s;=re ,sùfï ° r;= iy fld< mdg mEka Ndú; ls¯fuka je<lsh hq;= h'

	 úfYaI Wmfoia (

*	 .Kkh ls¯ïj,° iqΩ ls¯ï myiq ls¯ug m%Yakfha ° we;s w.hhka Wmfhda.S lr .; hq;= h'

*	 rEmigyka we¢h hq;= wjia:dj, ° tajd b;d meye†,s j we| kï l< hq;= h'

*	 .Kkh ls¯ïj, ° tla tla mshjr meye†,s j i|yka l< hq;= h'

*	 wjYH ia:dkj, ° ksjer† j tall Ndú; l< hq;= h'

*	 lsrK igyka we£fï ° B;, u.ska †Ydj ±laúh hq;= h' 

*	 m%ia;dr we£fï ° x yd y wCI ksjer† j kï l< hq;= w;r wjYH wjia:dj, tall o i|yka 
l< hq;= h'
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