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2.1.3.	 wfmaCIs; ms<s;=re yd ,l=Kq §fï mámdáh

,l=Kq §fï mámdáh - I m;%h
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	 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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                      ksjerÈ tla ms<s;=rlg ,l=Kq 02 ne.ska ,l=Kq 100 ls'
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2.2.2	 II  m%Yak m;%h i|yd wfmaCIs; ms<s;=re" ,l=Kq §fï mámdáh" ms<s;=re iemhSu ms<sn|

	 ksÍCIK" ks.uk yd fhdackd

  ³	 II m;%h i|yd ms<s;=re iemhSu ms<sn| ksÍCIK m%ia;dr 2, 3, 4.1, 4.2 yd 4.3 weiqfrka 
ilia lr we;'

A fldgi - jHqy.; rpkd

	 ógr flda≥fõ .=re;aj flakaøh$ ialkaO flakaøh msysá ;ek fidhd .ekSug$ 
	 ,l=Kq ls¯ug fyda

	 ógr flda≥fõ ialkaOh$ nr$ >Qr®Kh .Kkh ls¯ïj,° u`. yrjd .ekSug ''''''''''''''''' (01)

   

	

	 m iu`. l1 iïnkaO ls¯u iy M iu`. l2 iïnkaO lr †.j,a ,l=Kq ls¯u '''''''''''''''''''''' (01)

	 rEm igyfka b;s˙ fldgia i|yd ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

	 ^fuu ,l=K ,nd .ekSug kï" rEmigyfka fmkajd we;s m˙† ish¨u whs;u iy tajd 

	 msysgd we;s ia:dk iEfyk ;rï ≥rg ms<s.; yels rEmigykla úh hq;=h' kï ls¯u 
	 wksjdr®h fkdfõ'&  

	

  	  
 l2  l1

m
M

= [(b) rEmfhys kï ls¯ug wkqj >QQr®K .ekSug]  ''''''''''''''''''''''' (01)

^m ys w.h fjkqjg 50 g Ndú; lr we;akï ,l=Kq fkdue;&      	
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		  ógr flda≥fõ .=re;aj flkaøh$ ialkaO flakaøh u; fyda 
	 by; (a) ys i|yka l< ,laIh u; u fyda 
	 ógr flda≥j muKla ix;=,kh jk ,laIh  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  (01)
	 ^§ix;=,k ,laIh u;¶ muKla hkak i|yd ,l=Kq fkdue;'&

	
	

    
	   	 †f.ys ñkqïj, Nd.sl fodaIh$ m%;sY; fodaIh wju ls¯ug fyda 

			  l=vd ≥r uekSu úYd, Nd.sl fodaI$ m%;sY; fodaI we;s lrhs' ''''''''''''''''''''''''''''''''''' (01)

		  ^§†f.ys ñkqïj, fodaIh wju ls¯u¶ fyda §úYd, †.j,a l=vd Nd.sl fodaI we;s 

		  lrhs¶ jeks iDKd;aul ;r®lhka i|yd ,l=Kq fkdue;'&

    
		  jvd;a fhda.H ,laIH fol f,i (16, 13) iy (39, 31) muKla u f;dard .ekSu
				    ''''''''''''''''''''' (01)
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		  wkql%uKh  	 =  (31 − 13)
(39 − 16)

18
23

= 

				    =  0.78  [0.78 − 0.80]   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

	 ^fjk;a ´kEu iqÿiq ,laIH folla f;dard .ksñka wkql%uKh .Kkh lr we;s úg 

	 wkql%uKfha ksjer† w.h i|yd fuu fojk ,l=K m%odkh lrkak'&

	 .,a lene,af,a ialkaOh M   =   
50 ×  10−3

0.78

		        	 =   6.41 ×  10−2  kg  [(6.25 − 6.41) × 10−2 ] kg '''''''''''''''' (01)	

	 ^fuu ,l=K m%odkh ls¯ug (ii) ys wkql%uKfha w.h" wkql%uKh i|yd ° we;s w.h 

	 mrdih ;=< ;sìh hq;=hs'&
 

	

		        
							                   '''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

	 ^G meyeÈ,sj ,l=Kq l< hq;= w;r th msysodrh wkqnoaOfhka m g úreoaO me;af;a ;sìh
	 hq;=hs' ,S l=Üáh we| fkdue;s jqjo fuu ,l=K ,nd fokak&
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1.  ld,h iu`.. c,fha WIaK;ajh fyda 
   ksh; ld, mrdij,° c,fha WIaK;ajh
   ^ñks;a;= Nd.h" ñks;a;=j jeks l=vd ld, mrdi& 

  2.  ldur WIaK;ajh 	
     	  		            ^ms<s;=re folu ksjer† kï& '''''''''''''''''''''''''''''''''''''''' (01)

   

            
     		        c,h uka;kh ls¯u$ le<;Su ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

 	    
 	    

  

			    		
  			 

WIaK;ajh fyda θ (°C) 

ld,h fyda t (s fyda ñks;a;=) 

m%ia;drfha yevh iy wlaI kï ls¯u '''''''''''''' (01)

^fuu ,l=K m%odkh ls¯fï ° tall fkdi,ld 
ye˙h yels w;r jl%h WIaK;aj wlaIh iamr®I 
ls¯u wjYH fkdfõ'& 

		     	  

	            isis,k YS>%%;dj fyda  Δθ
Δ t

 fyda dθ
dt

 (°C s −1) 

WIaK;aj wka;rh  fyda (θ − θ 0) (°C)

wlaI f√okh jk ,laIHh yryd hk ir< 
fr®Ldjlg ''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
fuu m%ia;drfha wlaI kï ls¯ug iy fmkajd we;s 

mßÈ wlaI foflys u iq≥iq tall i|yd 
		    '''''''''''''''''''''''''''''''''''''''' (01)
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=   2640 J kg−1   k−1  [2640 − 2642] J kg−1   k−1

90
0.125 =   (60 + 0.25 × Sl )

1 90
0.1250.25 (            − 60)Sl  = 

fuu m¯laIKfha wjia:d foflys ° u iudk mDIaGßl iajNdjhka$ 

úfudapl;djhka ,nd .ekSug  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

fok ,o wu;r WIaK;ajhl$ WIaK;aj mrdihl ° c,h iy øjh i|yd$ 
m¯laIKfha wjia:d foflys ° u iudk ;dmh ydks ùfï iS>%;djhka ,nd.ekSug

  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

 	 Hm =  (m s + ml    sl   )  θm        ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

90 = (0.15 × 400 + 0.25 × sl ) 0.125 

c,h i|yd jk 90 J s−1 w.h øjh i|yd by; iólrKfhys wdfoaY ls¯ug&

					      ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

''''''''''''''''''''''''''''''''''''' (01)
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	 	    wkajdhu lïmk  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
	 						         ^wfkla ms<s;=re i|yd ,l=Kq fkdue;'&

	     			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

		

v   =
T
m

		   

    

	 ms<s;=r : (A) ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

	 fya;=j :  Yla;s iïfm%aIKh ldr®hlaIu fõ' ^wkqkdo jk ksid& fyda 
		    èjksudk fmÜáh ;=< jd; l| Wm˙u úia:drhla iys;j lïmkh fõ'

		     ldr®hlaIu Yla;s iïfm%%aIKh ksid& fyda

		    èjksudk fmÜáfha mDIAGh Wm˙u úia:drhla iys;j lïmkh fõ' ''''''' (01)
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		  lvodis wdfrdayl  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

	
		  ^lvodis wdfrdayl AB lïì u; ^ueo& ;nkak'
	 ^lïmkh lrk ,o iriqf,ys l| èjksudkfha mDIaGh u; ;nkak'& 
	 lvodis wdfrdayl lAIKslj$ tlajru $ jeäu Wilg mksk ;=re B fia;=j iSre udre 	
	 lrkak' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

    
		  v   =  f λ  iy l   =  λ

2 
  ^ms<s;=re folu ksjer† kï& '''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

			 
v   =  2 f l  = T

m

			   m  =      T
4l 2f 2

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
 

	

	

		  Ndrfha nr jeä ls¯fuka fyda 

	 jeämqr ialkaO tla ls¯fuka  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

    

		

3.2 × 10

4 × 0.25 2 × 320 2
m  =  

m  =   1.25 × 10 −3  kg m−1 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
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		  	'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
			   ^fjk;a m˙m: i|yd ,l=Kq fkdue;'&

        

	       RXY

RXY

R r0

1 1 1

R r0

R + r0

  =

  =

+

			   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
  
    

	   Tõ ^,l=Kq fkdue;& 
	fuu ;;a;ajh hgf;a fjda,aÜógrh mdGdxlhla fmkakqï l< o th yryd Odrdj Y=kH 

fõ'		  '''''''''''''''''''''''''''''''' (01)

m˙mQr®K fjda,aÜógr Odrdjka /f.k fkdhk ksid fjda,aÜógrh m˙mQr®K fjda,aÜógrhla 

f,i yeisfr®' 		  '''''''''''''''''''''''''''''''' (01)

fyda 

fjda,aÜógr yryd .uka l< hq;= Odrdj ±ka r0  
yryd .uka lrkafka fjda,aÜógr yryd 

Odrdj Y=kH lrñka h' 		  '''''''''''''''''''''''''''''''' (01)
m˙mQr®K fjda,aÜógr Odrdjka /f.k fkdhk ksid fjda,aÜógrh m˙mQr®K 

fjda,aÜógrhla f,i yeisfr®' 		  '''''''''''''''''''''''''''''''' (01)
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R r0

1 1+I  = 
V(R + r0)

 R r0

=  V  (   ) '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

    

	       
RV r0

1I 1+=     ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

    

Ok wkql%uKhla iy wka;#LKavhla iys; ir, 

fr®Ldjla  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

^m%ia;drh u; wka;#LKavh C ,l=Kq ls¯u wjYH fkdfõ'&

C

    
	

	    

r0

1  

r0

1  

wka;#LKavh

1  wka;#LKavh  = 

C  = 

fyda fyda r0    = 

^m%ia;drh u; C kshudldr f,i i<l=Kq lr we;akï& 

				    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

    
 	       m%;sfrdaO fmÜáh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
						                   ^wfkla ms<s;=re i|yd ,l=Kq fkdue;'& 

    
	

	        V1 , V3 , V2 , E0  fyda   V1  <  V3  < V2  <  E0  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
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B  fldgi - rpkd



- 48 -
w' fmd' i' ^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2017

5.(a) (i) 	 úNj Yla;sfha isg pd,l Yla;shg ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

      (ii)	 hdka;%sl Yla;s ixia:ß;sh fh°fuka

	     
0 + Mgh    =       Mv2   +  0     fyda

1
2

	     v  = √2gh √2 × 10 × 5=        	   '''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

	                          =   10 m s−1 		       '''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

 

                 
úl,am l%uh

fyda

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

v2  =  u2  + 2gh 

v  = √2gh √2 × 10 × 5=  

=   10 m s−1

		

	

     (iii)    cïndrfha p .uH;djfhys úYd,;ajh 

                     p  =   Mv  =   800 × 10 

	  =   8000 kg m s−1    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

   (b)(i)	 .egqfuka fudfyd;lg miq cïndrh iu`. lKqfõ fõ.h vʹ f,i .ksuq'	

	 .uH;d Yla;s ixia:ß;sh fh°fuka 

	 Mv  = (M + m) vʹ 	 fyda

	

	   

  Mv
M + m

 8000
800 + 2400

=vʹ   = 
 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

	 vʹ   =    2.5 m s−1  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

   (ii)	 .egqfuka fudfyd;lg miq cïndr iu. lKqfõ pd,l Yla;sh 

	 KE  =  (M + m)  v ʹ2    =  1
2

1
2

(800 + 2400) 2.52 '''''''''''''''''''''''''''''''''''''''''''''' (01)

	 KE  =  10 000 J  =  104 J  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
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    (iii)	 tla tla .egqul° lKqj fmdf<dj ;=<g heùug Ndú;l< m%fhdackj;a Yla;sh 

	 =  10 000  × 

=  4 000 J

 40
100

 ^40% .ekSu i|yd& '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)			

	 m%;sfrdaO n,fhys idudkH w.h f f,i .;aúg" 

	 f  ×  0.2  =  4 000 + (800 + 2400) × 10 × 0.2 

		  ( f  × 0.2 y∫kd .ekSu i|yd& ''''''''''''''''''''''''''''''''''''''''''''''''' (01)

	 f  ×  0.2  =  4 000 + 6400  = 10 400  

	 f   =  52 000 N   = 52 kN ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

	 ^wjidk ms<s;=r jer† jqjo" fuu fojk ,l=K + (800 + 2400) × 10 × 0.2  

	 moh ksjer†j y∫kd .ekSu i|yd 	,nd †h yelsh'& 

   (c)	 f   =   As fs + Ab fb −W 

	 f   =  (2πrl) ×   fs +  (πr2)  fb − (πr2l)  ×  p × g 

			   	 ^ish¨u mo ksjer†j y∫kd .ekSu i|yd&
		  fyda

	 F   =  (2 × 3 × 0.3 ×  10  ×  5 × 104) + (3 × 0.32 ×  2 ×  106) −  

		  (3 × 0.32 ×  10 ×  8 × 102 × 10) '''''''''''''''''''''''''''''''''''''''''''' (01)

	 F   =  (900 × 103) + (540 × 103) − (21.6 × 103)  

	 F   =  1.42  × 106 N 	         [(1.41 − 1.42)  × 106] N  ''''''''''''''''''''''''''''''''''''' (01)

	 ^π ys w.h 3.14 f,i f.k we;akï ms<s;=r [(1.48 − 1.49)  × 106] N  w;r úh hq;=hs'& 

   (d) (i)	 As fs  fyda iólrKfha m<uq moh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  (01)

      (ii)	 F   =  (2 × 900 × 103) + (540 × 103) − (21.6 × 103)  =  900 × 103  

		  + 1418.4 × 103  =  2.32 × 106  ''''''''''''''''''''''''''''''''''''''''''''''  (01)

 			                                           [(2.31 − 2.32)  × 106] N

	 ^π ys w.h 3.14 f,i f.k we;akï ms<s;=r [(2.42 − 2.43)  × 106] N  w;r úh hq;=hs'& 

				  
tl;=j ( ,l=Kq 15
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6'  (a) (i)   

      		

	ksjer† lsrK igyk ^wvqu ;rñka B ysij,a iys; lsrK folla& '''''''''''''''''''''' (01)
	               ^jia;=j kdNSh ,laIh iy ldph w;r msysáh hq;=hs'&

wei" m%;sìïn ≥r D iy kdNSh ,laIh ksjer†j i,l=Kq ls¯ug 

	                                                  ^;=ku ksjerÈ kï& '''''''''''''''''''''' (01)

^fuu fojk ,l=K m%odkh ls¯fï° wefiys msysàu fkdi,lkak'&
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 (ii)  	 fr®Çh úYd,kh (m) = 
m%;sìïn Wi         
 jia;= Wi  =  

hʹ
h

D
u=   ''''''''''''''''''''''''''''''''''''''''''' (01)

		 ldp iQ;% Ndú;fhka =  1
v

1
u

1
f=−

1
D

1
u

1
f= −−

 

				    ''''''''''''''''''''''''''''''''''''''''''' (01)
			

		

D
u

D
f +   1 =

		

D
f

m  = + 1 )(
 	  ''''''''''''''''''''''''''''''''''''''''''' (01)

 (iii)  	 ldp iQ;% Ndú;fhka =  
1
v

1
u

1
f=−  1

10
 1
25

1
u = −−⇒ 

			       

50
 7

u  = cm 

		                                 	u  =  7.14 cm    [(7.14 − 7.15) cm] ''''''''''''''''''''' (01)

by; (ii) fldgfiys iólrKfhka 

	

25
10

35
10

D
f

m  = = + 1 + 1 ⇒ m  = 

m  = 3.5  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

(iv)	

		

		 jr®;k wxlh n  =  i;H .eUqr             
  oDYH .eUqr  

 =   
2 cm
1.6 

h  t
h

t
n= =⇒ 

		

					              h  =  1.25 cm  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
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úl,am l%uh ( 	

1
n

 1
1.6

d = t

  d = 0.75 cm

= 2 cm1 − 1 − ) )( (
  iólrKh Ndú;fhka

   h = t − d  = 2.00 − 0.75 cm

    h = 1.25 cm '''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

(v) 	 (1) 	  mqoa.,hdf.a úYo oDIaáfha wju ≥r fyda  D fyda 25 cm  '''''''''''''''''''''''''''''''''' (01)

	 (2) 	  u − h + t  =  7.14 − 1.25 + 2.00 = 7.89 cm ''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

			 

	           

    úl,am l%uh ( 	

      =  u + d  = 7.14 + 0.75 cm

  = 7.89 cm ''''''''''''''''''''''' (01)

 (b)(i) 	

	 ksjer† lsrK igyk ^wvqu ;rñka B ysij,a iys; lsrK folla& '''''''''''''''''''''''''' (01)

	 Wmfk;" wjfk; fe iy fo ksjer†j i<l=Kq ls¯ug ''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

    (ii)  	 fldaKsl úYd,kh   ma
β
α

h/ fe

h/ f0

= =

			 

	                            
f0

fe

= 	  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
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     (iii)  	 klaI;% ≥fr®laIfha fldaKsl úYd,kh 

		           

ma

f0

fe

= 100
 10

=

	              ma  =  10   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

    (iv)     ≥r msysá jia;=jl isg tk wdf,dalh$ fµdafgdak jeä m%udKhla tla /ia lr .ekSug 

	 fyda

	 ≥r msysá jia;=fõ °ma;su;a m%;sìïnhla$ ishqï f;dr;=re ,nd .ekSug ''''''''''''''''''''' (01)

			                                                  
tl;=j ( ,l=Kq 15
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7. (a)	 .=re;ajh" >r®IKh iy mDIaGßl wd;;sh ^ms<s;=re ;=ku ksjer† kï& '''''''''''''''''''''' (01)

    (b)	 ueá" frdka uv iy je,s   ^ms<s;=re ;=ku ksjer† kï& ''''''''''''''''''''''''''''''''''''''''''''''' (01)

    (c)	 nEjqfï fldaKh α$ Yhk fldaKh$ tu øjHhg iE†h yels YS>%;u nEjqug jvd úYd, 

	 fõ' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

   (d)	 leg w;r mj;sk ia:dhs;dj jeäùu flaYsl n,$ mDIaGßl wd;;s n,$ wdila;s n, ksid 

	 is≥fõ' 	''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

 (e)  

fyda 

ol=Kq mi legh u; rEmfha fmkajd we;s mßÈ u 
jï †Ydjg jQ B;,h  ''''''''''''''''''''''''''''''''''''''''''''''''' (01)
jï mi legh u; rEmfha fmkajd we;s mßÈ u 
ol=Kq †Ydjg jQ B;,h '''''''''''''''''''''''''''''''''''''''''''''' (01)

ol=Kq iy jï mi leg u; rEmfha fmkajd we;s 

mßÈ u jQ by< B;, hq.,h ''''''''''''''''''''''''''''''''''''' (01)
ol=Kq iy jï mi leg u; rEmfha fmkajd we;s 

mßÈ u jQ my< B;, hq.,h ''''''''''''''''''''''''''''''''''''' (01)
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   (f)     PA  −  PC    = 

PB  −  PD    = 

2T
r1

2T
r2

(X)

(X) fyda (Y) ''''''''''' (01)
(Y)

}

		           PD  =  PC    +  hdg  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
		

		  (X) − (Y)   PD  −  PC     =   
2T
r1

2T
r2

  −

			                                        h =  )(2T
dg

 1
r1

 1
r2

  − ''''''''''''''''''''''''''''''''''''''' (01)

(g) 	 h     =  
2 × 7.2 × 10−2       1       − 1 )(    103× 10     0.8× 10−3   1.0 × 10−3  ^ksjer† wdfoaYh i|yd& ''''''''''''' (01)

		 h     =  14.4 × 10−3  1 − 0.8  
   0.8  )(

		 h     =  3.6  × 10−3 m  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

(h)	 	           
^fmkajd we;s X fyda Y udjlh i|yd& ''''''''''''''''''''''''''''' (01)
^1 (b) rEmfha ±kg mj;sk udjlhka yd ixikaokhla 

fkdue;s kï fuu ,l=K m%odkh fkdlrkak'& 

	

(i)	 •	 leg w;r ysvefia wrhg iudkjk ;=re udjlhkaj, wrhhka wvqfõ' 
		  • 	 iamr®I fldaKh Y=kH olajd wvqfõ'
		  •  		 iïm%hqla; m%;sl%shd n,h Y=kH olajd wvqfõ'

		  ^ms<s;=re ;=ku ksjer† kï& ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (02)
		  ^ms<s;=re folla ksjer† kï&  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

(j)	 nEjqul m;=f,a we;s mia bj;a ls¯u'  
		  lDñ kdYl$ j,a kdYl$ ridhksl fmdfydr mig tla ls¯u' 
		  ksis wOHhkhlska f;drj l∫lr m%foaYj, udr®. b† ls¯u' 

		  ^´kEu ksjer† ms<s;==re folla i|yd&  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

tl;=j ( ,l=Kq 15
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8. (a)(i)	 	B u; .=re;ajdlr®IK n,h = B u; flakaøNsid¯ n,h 
	

         ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

          '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

      (ii) 		 llaISh ld,djr®;h"  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

      (iii)  

	

 	   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)



- 61 -
w' fmd' i' ^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2017

     (iv)  		    ^ksjer† wdfoaYhg& '''''''''''''''''''''''''''''''''''''''''' (01)

		     	̂π2 i|yd 10 fjkqjg 3.142 fhdod we;;a fuu ,l=K fokak'&

	     	  '''''''''''''''''''''''''''''''''' (01)

		     	̂π i|yd 3.14 fhdod we;Akï ms<s;=r [(2.87 − 2.90) × 1030] kg w;r úh hq;=hs&

     (b)(i) 		 by; (iii) fldgfika"  

		 tfiau  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

		    ^fyda fjk;a ksjer† wdldrhlg& ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

      (ii)		 by; (b)(i) fldgfika"  

	            	  (ksjer† wdfoaYhg& '''''''''''''''''''' (01)

	        ''''''''''''''''''''''' (01)

            

            

úl,am l%%uh ( 

(ksjer† wdfoaYhg& '''''''''''''''''''' (01)

'''''''''''''''''''''''''''''''''''''' (01)
	

	

       (c)(i)    m  ialkaOh u; A  .%%yf,dalfha mDIaGfha ° .=re;ajdlr®IKh" 
		

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
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		  A  .%%yf,dalh u;° .=re;ajc ;ajrKh"  
			 

		    ''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

      (ii)	  '''''''''''''''''''''''''''''''''' (01)

          (iii)	 hdkfha nr = 100 gA = 100 × 1.09 ×  10 

			      = 1.09  ×  103  N   [(1.08 − 1.10) ×  103] N '''''''''''''''''''''''''''''''''''''''''''''''' (01)

          (iv)	 A  .%%yf,dalfha >k;ajfha idudkHh" 

	

 ''''''''''''' (01)

		  		

	       		                                                                                                                                               
tl;=j ( ,l=Kq 15

    

 



- 64 -
w' fmd' i' ^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2017

9(A) (a)		o`.rh yryd pqïNl fÈa;%%h fjkia ùfï iS.%%;djh ksid ''''''''''''''''''''''''''''''''''''''''''''''' (01)
		
         (i) 		merfâ kshuh      (ii)  f,kaia kshuh ^ms<s;=re folu ksjer† kï& '''''''''''''''''''''''''''' (01)

		  ^by; wdldrhg kshuhka meye†,sj fjkalr fkdue;s kï" m<uq ms<s;=r úYd,;ajh 

		  i|yd jk m%%;spdrh f,i .kak'& 

    (b) 	 E  = V  − Ir  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

    (c)	 V   =  80V,  r  = 1.5 Ω, I = 4.0 A

	     (i)	 E   =  80 − 4  × 1.5

		         E   =  74 V  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

	    (ii) 	 fudagrhg ,nd fok laIu;djh = VI  =  8 ×  4 '''''''''''''''''''''''''''''''''''''''''''''''''' (01)
				          
			                                                       =  320 W   '''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

	    	 '
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  (iii) 	 lïì 	o`.rfha laIu;d ydksh  =   I 2 r  =  16  × 1.5 ''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
  							         

	 =  24 W

					    m%%;sodk hdka;%%sl laIu;dj     = VI   − I 2 r  =  320  − 24 ''''''''''''''''''''''''''''''''''''''' (01)
  							         

	 =  296 W  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

	

			 

úl,am l%%uh 

m%%;sodk hdka;%%sl laIu;dj =  EI    ''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

						             =   74 × 4  ^ksjer† wdfoaYhg& ''''''''''' (01)

						            =   296 W  '''''''''''''''''''''''''''''''''''''''''''''' (01)

		  fudagrfha ldr®hlaIu;djh  =  
296
320 =  0.925 [0.92 − 0.93]  fyda 

=  92.5% [92% − 93%]   ''''''''''''''''''''''''''''' (01)

  

       (d)	 30 °C ° m%%;sfrdaOh =  r30   = 1.5 Ω
		  θ °C ° m%%;sfrdaOh  =  rθ   = 

80 − 74 
    3.6  = =  1.67 Ω  6 

3.6
 ''''''''''''''''''''''''''''''''''''''''''' (01)

		  r30   = r0  (1 + 0.004  × 30) 
		  rθ   = r0  (1 + 0.004  × θ) 

		
1.5 ×  = 3.6

  6
  1 + 0.12
1 + 0.004θ

      0.22

0.9 × 0.004
θ     = 

θ     =      61.11 °C [61.0 − 62.0] °C  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

     (e) (i)  hdka;%%sl n,hla u.ska fudagrfha o`.rh N%%uKh ls¯fuka 	 '''''''''''''''''''''''''''''''''''''''''''''' (01)

	       (ii)     	

						      '''''''''''''''''''''''''''''''''''''''''''' (01)
		

	   					                      
tl;=j ( ,l=Kq 15

}  ´kEu ksjer† tla iólrKhlg&    ''''''''''''''''''''''''''''' (01)
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9(B) (a) 	  I
E
  =  I

B 
 + I

C 
   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

      (b)(i) V
C
  = 5 V, β  = 100, V

BE
  = 0.7 V

		       I
C
  =  

  10 − 5 

10 × 103

     5 

10 × 103=  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

				       5  × 10−4

    100
=I

B
  =

 I
C

β  
 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

		       I
B
  =  5 × 10−6 A     fyda   (5μA) ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)    

            (ii)  R1   
 =  12KΩ   ^° we;'& 

			     10 R2    

R1 + R2

 =  0.7  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

			 
			     R2   

 =  0.7 × 12 × 103   

          9.3
	



- 68 -
w' fmd' i' ^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2017

		    R2   
 =  903.2 Ω  fyda  [(903.0 − 903.5) Ω]  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

       (iii)  	

	   		                             	ksjer† rEm igyk i|yd '''''''''''''''''''''''''''''''''''''''''''''''  (01)
		

	  ^fuu ,l=K m%odkh ls¯fï ° −10V w.%h iy N+.; w.h ;sfí oehs n,kak'&

				                   R1,  R2, A iy B ksjer† kï ls¯u i|yd ''''''''''''''''''''''''''''''''''''''''''''''  (01)
	
	  ^m˙m:fha VE = −10V  iy VA = −9.3V  jk ksid VBE = + 0.7 V  jk w;r fuh is≥úh   

        yelafla R1 > R2 jk úg muKs' fuu fojk ,l=K m%odkh ls¯ug fmr tm˙oafoka m˙m:h  

        m¯laId lrkak'& 

		

		  B;,hla u.ska I
C  
ys †Ydj fmkaùu i|yd '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  (01)

		  B;,hla u.ska R1 iy R2  
;=<ska Odrdfõ †Ydj fmkaùu i|yd ''''''''''''''''''''''''''''''''''''''''''  (01)

   
    (c)(i)	

					     ''''''''''''''''''''''''''''''''''''''  (01)
		  ^fuu ,l=K ,nd°ug fjkia lrk ,o m˙m:h ksjer† m˙m:hla úh hq;=h' ;jo ikaêh 
		  miq keUqre wdldrhg †fhdavh mdou yd úfudaplh w;r iïnkaO lr we;aoehs m¯laId 
		  lrkak'& 
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    (ii)	 ke;'

		  m%ldY †fhdavh iïnkaO lr we;af;a miq keUqqre wdldrhg neúka tys m%;sfrdaOh R2  
iu.

		  iei|Sfï ° b;d úYd, fõ'  (>> R2)	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  (01)

 		  ^m%ldY †fhdavh B - E ikaêh iu	. iudka;r.; fõ' tu ksid th B - E ikaêh yryd 
		  iM, m%;sfrdaOh fjkia fkdlrhs'& 

    (iii)	

	   (1) Odrdfõ ÈYdj ( †fhdavhl idudkH fmr keUqfr®° Odrdj .,k †Ydjg úreoaO †Ydjg

			    w|sk ,o B;,hla u.ska '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  (01)

	   (2) fmkajd we;s mrs† úfudaplhg idfmalaIj mdofuys yg .kakd iDcqfldaKdi%dldr 

			    fjda,aàh;d iamkaoh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  (01)

			    fmkajd we;s mrs† fmd<jg idfmalaIj ix.%dylfhys yg .kakd iDcqfldaKdi%dldr 		

	    fjda,aàh;d iamkaoh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  (01)

			    ^;s;a bß ;=< fmkajd we;s rEmigyka mÍlaIljreka i|yd wu;r lreKq h'& 

	   					                      
tl;=j ( ,l=Kq 15
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10(A) (a)  70 °C we;s r;a jQ c, m%udKh =  m
H    kg  f,i .ksuq' 

		    30 °C we;s isis,a c, m%udKh =  m
C    kg  

		    50 °C we;s c, m%udKh m = 100  kg  

		      70 °C we;s r;a jQ c,h u.ska msgl, ;dmh"  QH   =  m
H  CW  (70 − 50)  

		     30 °C we;s isis,a c,h u.ska ,nd.;a ;dmh"  QC   =  m
C  CW  (50 − 30)  

				                              	̂m%ldYk folu ksjer† kï& ''''''''''''''''''''''''''''' (01)

					                     Q
H   =  Q

C

		         m
H  CW  (70 − 50)  =  m

C  CW  (50 − 30)  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  (01)

		    m
H   

 =  100 − m
H   		

^m
C 
g wdfoaYhg& '''''''''''  (01)

		       m
H   

 =  50 kg
     
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  (01)

	

		

                     

úl,am l%uh  

ñY%Kfha WIaK;ajh" WKq c,fha iy isis,a c,fha WIaK;aj ueo msysgk neúka '''''(01)
wjYH WKq c,h m%udKh isis,a c,h m%udKhg iudk fõ' ''''''''''''''''''''''''''''''''''''''''  (01)

 				                                                 	m
H    

 =  
100
  2   

'''''''''''''''''''''''''''''''''''''''''''''''''''''''  (01)

					                                     =  50 kg
     
''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
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          (b)  	fndhsf,arefõ wju c, Od˙;dj =  M  kg  f,i .ksuq

		  70 °C we;s c,h u.ska msgl, ;dmh"     QH   =  (M − m
H ) 

 C
W   =  (70 − 66 ) '''''''''''''''''  (01)

    	 30 °C we;s c,h u.ska ,nd.;a ;dmh"    QC   = m
C

 C
w   =  (66 − 30 ) '''''''''''''''''''''''''''''''  (01)

		                       Q
H   =    Q

C  

					                                 (M − m
H ) 

 C
W   =  (70 − 66 ) = mC

 C
w   =  (66 − 30 )

					                                                           ^m%ldYkh iudk lsrSug& '''''''''''''''''  (01)

	  				                                     wju Od˙;dj M f,i y∫kd .ekSug  '''''''''''''''''  (01)

				    (M − m
H ) × 4 = m

C
  × 36  

				    M  = 10 m
H

  

	     	 (i)	 Odrs;dj lsf,da .a?ï j,ska M =  500 kg '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

		  (ii)	 Odrs;dj ,Sgr j,ska  = 
 500 kg
103 kg−3

×  1000 = 500 liters  '''''''''''''''''''''''''''''''''''''''''''''' (01)

       (c)  	úoHq;a ;dmlfha laIu;dj 
 M ×  C

W  × (θ
H  − θ

C
) 

            t
P

   
 = '''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

				  
			         ^ksjer† wdfoaYhg& ''''' (01)
  		

 500 × 4200 × (70 − 30) 

          60 × 60
P

   
 = 

				                            P
   
 =  2.33 × 104 W [(2.33 − 2.34) × 104 ] W  '''''''''''''''''''' (01)

            (d)  	l=vd úoHq;a ;dmlfha laIu;dj  

			 

			         ^ksjer† wdfoaYhg& ''''' (01)
  		

 50 × 4200 × (70 − 30) 

          60 × 60
P

   
 = 

				                            P
   
 =  2.33 × 103 W [(2.33 − 2.34) × 103 ] W  '''''''''''''''''''' (01)

     		

úl,am l%uh  

 l=vd úoHq;a ;dmlfha laIu;dj  
 500 × 4200 × (70 − 66)    

          60 × 60
P

   
 =  '''''''''''''''''''' (01)

 					        	                              ^ksjer† wdfoaYhg& 
  		  P

   
 =  2.33 × 103 W [(2.33 − 2.34) × 103 ] W  '''''''''''''''''''''''''''''''''''''''' (01)

						                      
tl;=j ( ,l=Kq 15
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10(B) (a) (i)  	A -  wefkdavh$ b,lalh 

 		  B -  lef;davh$ iQQ;%%sldj$ ;dmlh 	       ^A, B folu ksjer† kï& '''''''''''''''' (01)

	 (ii)  D -  iQQ;%%sldjg$ ;dmlhg cj iemhqu 

		  wruqK ( lef;davh iy wefkdavh w;r bf,lafg%%dak ;ajrKh ls¯u fyda 

		          bf,lafg%%dakj, Yla;sh jeä ls¯ug      ^folu ksjer† kï& '''''''''''''''' (01)

 	 (iii) C -  wê fjda,aàh;d (dc) cj iemhqu

		  wruqK ( lef;davh iy wefkdavh w;r bf,lafg%%dak ;ajrKh ls¯u fyda 

		  bf,lafg%%dakj, Yla;sh jeä ls¯ug              ^folu ksjer† kï& '''''''''''''''' (01)

	 (iv) ;ajrKh l,$ wê Yla;s bf,lafg%%dak wefkdavh$ b,lalh u; .efgk úg X - 	
		  lsrK ksmojhs' 

	 (v) 	bf,lafg%dakj,g lef;davh iy wefkdavh w;r jdhq wKq iu. .egqulska$ 

		  tajdfha Yla;sh wvqùulska f;drj .uka ls¯ug yelsh' fyda X - lsrK ksmoùfï 

		  ldr®hlaIu;djh jeä ls¯ug '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
			   ^ksjer† ;r®l iys; iDKd;aul ms<s;=re i|yd o fuu ,l=K fokak& 

	    (b) (i)   Wm˙u pd,l Yla;sh"  E =  eV  =  e (100 000 V)

					                 E =   100 (keV) '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

	           (ii)  ;dmh f,i ydks fõ  fyda  wefkdavh$ b,lalh r;a lrhs' ''''''''''''''''''''''''''''''''' (01)

					   

		  (iii)	Eʹ = hc
 λ

^´kEu wdldrhl ksjer† iólrKhla& fyda 

		

	
		
	
					       

λ  = 6.6  × 10−34 ×  3  ×  108

50 × 103 ×  1.6  ×  10−19

	
 			     		      

λ  =   2.48  × 10−11 m  [(2.47 − 2.48) ×  10−11] m '''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
	

       

                 (c) (i)   I  = 
IO

2
  

 

			         

  log 
IO

IO / 2( )  = 0.434 (51.8) t ^ksjer† wdfoaYhg& '''''''''''''''''''''''''''''''''''''''''''''''''''' (01)
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t   = 

    log (2) 

0.434 × 51.8

                       t  =   1.339  × 10−2 m  [(1.33 − 1.34) ×  10−2] m ''''''''''''''''''''''''''''''''''''''''''''''''' (01)
		       	

		  (ii) 	loïNfha ;Sj%%;djh = 1010 m−2 s−1

2.5 × 106 mSV
× 20 mSV  

					            =   8 × 104  −2 s−1''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (01)

	                (iii)		    log 
2.56 × 106

  8 × 104( )  = 0.434 (51.8) t ^ksjer† wdfoaYhg& '''''''''''''''''''''''''' (01)

			     				 

			        

[ ]t ʹ =

t ʹ =  6.70  × 10−2 m  [(6.69 − 6.70) ×  10−2] m  ''''''''''''' (01)

= =  5 =  5t  log (32) 
0.434 × 51.8

  log (25) 

0.434 × 51.8

  log (2) 

0.434 × 51.8

				 

úl,am l%%uh (      2.56 × 106

  8 × 104  = 32= 

by; ;r®lh Ndú; ls¯fuka"
	 t ʹ   =   5t
	        =  6.70  × 10−2 m  [(6.69 − 6.70) ×  10−2] m  ''''''''''''' (01)

IO

I
IO

32
''''''''''''''' (01)I  =

		           			                     
tl;=j ( ,l=Kq 15


