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ffffN!;sl úoHdjN!;sl úoHdjN!;sl úoHdjN!;sl úoHdj    ----    11 11 11 11     msmsmsms<<<<s;=res;=res;=res;=re    

A -fldgi fldgi fldgi fldgi ----    jHqy.; rpkdjHqy.; rpkdjHqy.; rpkdjHqy.; rpkd    

 

1. ^a&  0.01mm         ,l=Kq 01 

(b)  0'03 mm        ,l=Kq 01 

(c)  (i)  1'81  mm        ,l=Kq 01 

 (ii) x = 1'84 mm       ,l=Kq 01 

(d)  (i)  óg¾ fldaÿj       ,l=Kq 01 

(ii) f.da,udkfha mdo ;=k weiqßka mdo folla w;r jq ÿrj,a ;=kla i|yd 

mdGdxl f.k tajdfha uOHhkh w.h .ekSu'    ,l=Kq 01 

 (e) R  = � (�.�)�
�	�.
��+	�.
��� � cm 

   = 8'152 + 0'092 cm 

   = 8'244 cm fyj;a 82'44 mm     ,l=Kq 01 

(f) 20 cm È. uekSu i|yd Ndú; l< yelafla óg¾ fldaÿj muKs'  

 túg tys fodaI m%;sY;h  = 
�.
	��
���� x100  

     = 0'5% fõ' 

 ta ksid wfkl=;a ñkqïj, o fodaI m%;sY;h fuu .Kfha ùu m%udKj;a fõ'  

         ,l=Kq 01 

 

fï wkqj 

20 cm È. uekSug óg¾ fldaÿj o  

18 g ialkaOh uekSug f;o`vq ;=,djo                              ,l=Kq 01    

3 cm m<, uekSug j'ksh¾ le,smrho       

5 cm >klu uekSug uhsfl%daóg¾ ial=remamq wudkho    ,l=Kq 01 
^myiqjo wkqj& 

WÑ; fõ'  

  

2. (i) k,fha nr yd c,fhka we;s lrk Wvql=re f;rmqu    ,l=Kq 01 

(ii) Axρg         ,l=Kq 01 

(iii) F = ma u`.ska 

       -Axρg = (M+m)a        ,l=Kq 01 
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(iv) by; iólrKhg wkqj  

     a = - 
���
��� . x ksid fuh a =  - kx wdldrh fõ'     ,l=Kq 01 

     tu ksid k,fha p,s;h ir, wkqj¾;S fõ'  

(v)  T = 2� �������         ,l=Kq 01 

(vi)    ^a& ^w& iajdh;a; úp,Hh - m 

     ^wd& mrdh;a; úp,Hh - T      ,l=Kq 01 

 

 ^b& T2 = 
���
��� . m +  

����
���       ,l=Kq 01 

  

^c&    

 

 

,l=Kq 01 

 

 ^d& m%ia:drfha wkql%uKh ^m0& m%ia:drfhka fiúh yelsh' 

    tuksid ^b& iólrKhg wkqj  

      ∴	m0 =  
���
��� 

  ∴ ρ =  
���
��	��     u.sks     ,l=Kq 01 

 ^e& k,fha ndysr úIalïNh       ,l=Kq 01 

 

03' a. ksoyia lïmk          ,l=Kq 01 

b. ;S¾hla ;rx.hla        ,l=Kq 01 

c. (i). fia;= fol w;r mr;rh wju lr" lïmkh lrk ,o iriq, èjksudk fmÜáh u; 

;nd" lïìh u; kxjd we;s Λ yevhg kejQ lvodis lene,a, úis ù jefgk f;la ip, 
fia;=j iSre udre lsÍu'        
          ,l=Kq 01  

   (ii). fia;= fol w;r yß ueÈka       ,l=Kq 01 

    (iii). � = 	 
�� 	�����         ,l=Kq 01 

 

 

T 2 

m 
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    (iv). ����� 				= 	� �×
�
�.!	×
�"#    

  v =  200 m s-1         ,l=Kq 01 

(v). � = 

�×�.!× 200 

             = 200 Hz          ,l=Kq 01 

(vi).   a = ( 2��)2 x         ,l=Kq 01 

(vii). by<g hk úg wd;;sh jeä jk ksid     ,l=Kq 01 

      fõ.h jeäfõ'         ,l=Kq 01 

    

    

^4&  

(a) (i) rEm igyfka oelafõ 

 ^ii & rEm igyfka ±laùu 

 ^iii & WIaK;ajudkh nyd,k lemqu ;=,g riÈh iaj,amhla we;=¿ lsÍu 

 ^iv& oKavÈf.a ;dmh .,dhdfï is.%;dj WIaK;aj wkql%uKhg iudkqmd;sl jkqfha  
oKav jgd mßjrkh lr fl<jrlska muKla ;dmh msgjkafka kïh' 
  

(b) (i) yqud, l=àrfhka ;dmh ,nd .kakd is.%;dj iy c,h u.ska ;dmh wjfYaIKh  

lrk is.%;dj iudk ùu 

 

 (ii) WIak;aj wkql%uKh     } 74 oC - 55 oC  

                150 x 10 -7  

 

 (iii) c,h u.ska ;dmh wjfYdaIKh lr .ekSfï is.%;dj }  0'15 x 4200 x ^25-16& 
           60 

 

 (iv) DQ = KA (Q 1 – Q 2) 

  dt           l 

 

  0.15 × 4200 × (25-16)  = K  ×   π (25×10 -3) 2    (74 - 55) 

                   150 × 10-3 

   K   = 

 

 

(v) idudka;r.; wdldrfha § jeäh' thg fya;=j fYa%Ks.; wdldrfha § WIaK;aj 
wkql%uKh wvq nejeks' ^iólrK ,sùu wjYH fkdfõ'& 
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ffffN!;sl úoHdj ms,s;=reN!;sl úoHdj ms,s;=reN!;sl úoHdj ms,s;=reN!;sl úoHdj ms,s;=re    

B -fldgi fldgi fldgi fldgi ----    rpkdrpkdrpkdrpkd    

 

 

5&  

;gqj,g by<ska .uka .kakd jd; m%jdyfha fõ.h v 1 ;gqj,g my<ska .uka .kakd 
jd; m%jdyfha fõ.h v2 ;gqfõ yevh fya;=fjka v 1 < v 2 fõ' 

jd; m%jdyfha ia:dk folla i<ld n¾kq,s uq,O¾uh fhÿ úg  ,l=Kq 01 

 

 

 P 1 + 1 S V 1 
2   = P2  +  1  P V 2 

2  

          2                                              2 

 

 P 2 + P   = 1  S  (V1
2
  -  1  V2

2) 

                                              2 

 

fï ksid  P2 > P1 fõ' tu ksid by< foig keuqj yryd mSvk wka;rhla we;s fõ' tu 
ksid by< foig wu;r n,hla we;s ùfïka .=jka hdkh by<g tiúu isÿ fõ' ,l=Kq 01 

 

 

a)  (i) P1   V1 = 135 m s-1 
P2  V2 = 120 m s -1 

(P2 – P1)  =     P   = 1  P (V1
2 – V2

2) 
   2 
      = 1 × 1.2 ( 135 2 - 1202 ) 

            = 2295 Pa                         ,l=Kq 01 

  

 

 

        (ii) hdkh u; tijqï n,h }     P.A = 64260 N   ,l=Kq 01 

 

 

 

b) ^i& ;;amr tll § we;=¿ jk jd;fha .uH;dj } 250 × 220 kg m s -1  

       } 55000 kg m s -1   ,l=Kq 01 
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 ^ii &  ;;amr tll § msgjk jd;h iy msgdr jdhqfõ .uH;dj }  420 m s-1 ×220 kg m s -1 

                        }  92400 kg m s-1   
           ,l=Kq 01 

 
 ^iii & ;;amr tll § jd;fha we;sjk .uH;dj mßj¾;kh   }   92400 – 55000 
               }   37400  kg m s -1  

            ,l=Kq 01 

 
 

tu ksid jd;h u; we;s jk n,h  } 37400 kg m s -1 ,l=Kq 01 

 

tu ksid fcÜ tkaðfuka we;s jk n,h  } 37400 N ,l=Kq 01 

 
;;amrhl § msgjk jdhq ialkaOh we;=¿ jk jd; ialkaOhg iudk f,i .ekSu 
 
 
^i& frdao ,nd .kakd fldaKsl m%fõ.h } 50  rad s -1 
       1'25 
 

       } 40 rad s -1  ,l=Kq 01 

 
  
^ii & ω =  ω0  + αt  g wkqj 
  
 α = 40/0.48  rad s -1                 

     =  83.34  rad s -1       ,l=Kq 01 

 

 

^iii & Γ  = Iα  

= 110 + 83.34 N m     ,l=Kq 01 

= 9167.4 N m      ,l=Kq 01 

 
  

^iv& Γ  =  µ R x 1.25      
µ =  Γ$ R x 1.25  

,l=Kq 01 

         

= 9167.4 N m/1.4x 104x1.25 = 0.52   ,l=Kq 01 
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6 (i) ;S¾hla ;rx.hg wod< ix{d 3 la ,enqKq ksid A yd B" B yd C" C yd D fmdÿ 

mDIaGj, § ;S¾hla ;rx.h mrdj¾;kh ù we;' kuq;a D ia:rfha my< § ;S¾hla ;rx.h 

mrdj¾;kh ù ke;' tksid  A,B  yd C ia:r >ko D øj o fõ'   

          ,l=Kq 01 

 (ii)  ^w&   n  = 
���	�	&"'
(!��	�	&	"' 

    = 0'04       ,l=Kq 01 

  ^wd& fuys§ j¾;k fldaKh r kï túg B yd C fmdÿ mDIaGfha § m;k fldaKh   

o r fõ'  

      
)*+	�!
)*+	,  = 

(!��
!��� 

  sin r = 
!���
(!��		sin 45  

   = 
�
� x



√� 

   = √��    =   0'47      ,l=Kq 01 

     B yd C udOHfha § wjê fldaKh c kï"  

  sin c = 


+		=  

.
+. 

   = 
!���
/���  = 0'55      ,l=Kq 01 

      

  sin c > sin r ksid  

  c > r fõ'        ,l=Kq 01 

      ∴	mq¾K wNHka;r mrdj¾;kh isÿ fkdfõ'    ,l=Kq 01 

   

(b)  (i) ia:r Tiafia m;k ;rx.hg hdug .; jq ld, ms<sfj,ska  

  

 A ys §  0.75 s         ,l=Kq 01 

 B ys §  
�.!	01
.!	0

�  = 0'5 s       ,l=Kq 01 

 C ys §  
�.!	01�.!	0

� 		= 1 s       ,l=Kq 01 

D ys §  
(	01�.!	0

� 		= 1'25 s       ,l=Kq 01 

∴ A ia:rfha >klu  =    7500 m s-1 x 0'75 s 

     = 5625 m    ,l=Kq 01 

A 450 

r 
B 

C 

r 
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B ia:rfha >klu  =  5000  m s-1 x 0'5 s 

     = 2500 m    ,l=Kq 01 

C ia:rfha >klu  =  9000 m s-1 x 1 s 

     = 9000 m    ,l=Kq 01 

∴ D ia:rhg ÿr  =  5625 m  + 2500 m + 9000 m 

     = 17125 m      

= 17 km      ,l=Kq 01 

 

^ii & D ia:rfha >klu  =  1800 m s-1 x 1'25 s 

     = 2250 m      

= 2'25 kg                 ,l=Kq 01 

 

 

07'  ^i& mSvk wka;rh ∆P  = 
�3
, 	       ,l=Kq 02 

 ^ii &  is,skavrdldr mDIaGfha wrh 4 jk úg Bg ,ïnl ;,h Tiafia wrh ∞	jk ksid  
  ∆P  = T (



,	
+ 


,�	)     g wkqj 

 													∆P  =T (


, +	 
6	)       ,l=Kq 01 

  ∴ 	∆P  = 
3
,        ,l=Kq 01 

(iii)  fhÈh hq;= n,h  

 F = F1 - F2 + mg  ,l=Kq 01 

ùÿre ;yvqfõ j¾.M,h A kï   

F = (P1-P2)A+mg       ,l=Kq 01 

    = 
3�
7  + mg        ,l=Kq 01 

    = 
(.!	
�"�	(
�	
�)"�

�.�!		
�"# 	   +  200 x10-3 x 10 N      

 

= 5 N          ,l=Kq 01 

 

,l=Kq 01 

F F1 

F2 

P1 

P2 
 mg 

,l=Kq 01 
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(iv) 35 0C § f;,a ia:rfha >klu  d kï" ùÿrej, m%idrKh fkdi,ld yeßh úg 

 V0 = V0 (1+ γθ) g wkqj      ,l=Kq 01 

 dA = 0'5A (1+10-4x10)       ,l=Kq 01 

 d = 0'5 (1'001) 

  = 0'5005 mm        ,l=Kq 01 

F = 
�	(.� 	
�"�x 
�"�	
�.!��!	
� "#   +  200 x10-3 x10    ,l=Kq 01 

  = 4'877N        ,l=Kq 01 

 

08' (a). (i).  wrh r jk f.da,fha  

       ialkaOh m kï   

																								9 = 	4�4
�

3 					 <
4�=�3

 

             = 
�,#
>#           ,l=Kq 01 

 			∴ 	 ?� = G 
�,#
>#,� 

        gA = 
@�,
>#          ,l=Kq 01 

(ii). 		?A =	 @�,�   

             = 
@�
>#           ,l=Kq 01 

         (iii).    gC = 
@�
,�           ,l=Kq 01 

      (b).  (i).   F = mg' u`.ska  

      g' = 
@�B
>#          ,l=Kq 01   

       F = 
@��C	D
>#          ,l=Kq 01 

(ii). g = 
@�
>�  

					∴ F = 
�ED�
>           ,l=Kq 01 

R 

r 
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(iii). F = ma  

						1�EFG
> =	<�	H         ,l=Kq 01 

     a = 
1�
>  x 

      fuh a = -k x wdldrh ksid ir, wkqj¾;s p,s;hls'    ,l=Kq 01 

     túg  T = 2��
Ijk ksid  

                  T = 2��>� 

(c). (i).    Q , 0 MJ kg-1          ,l=Kq 01 

      (ii).   Q          ,l=Kq 01 

      (iii). 10 N kg-1         ,l=Kq 01 

      (iv).  W = m(V2 - V1) 

                   = 10 [ -1 ×106 - (-4 × 106 ) ] J 

                   = 30	× 106 J 

          = 30 MJ        ,l=Kq 01 

      (v). mD:súhg <`.d jk úg m%fõ.h v kï" 

												
	�9J�    =   m ( 60×106- 1× 106)     ,l=Kq 01 

                       v2 = 2 × 59 × 106 

                        v = √118 × 103 m s-1 

                           = 10.86 km s-1       ,l=Kq 01 
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09.A (a)  r oqrl oS Odrd >k;ajh   J = 



��,�	       ,l=Kq 01 

       = 

��

�	��M 	
��		
   N9 − 2  ,l=Kq 01 

       = 0.16 N9 − 2   ,l=Kq 01 

 (b) l=,sfka wlaIfha isg  p oqrlos lafIa;% ;sjD;dj =  P	x	J  
        =   Px R

��S�	  ,l=Kq 01 

   ∴	b oqrlos jsNjh    = 
�R

��S�	 x	4									= 
�R
��S	 ,l=Kq 01 

     tfiau r oqrlos jsNjh    = 
�R
��,	   ,l=Kq 01 

 ∴ jsNj wka;rh∆ v    =  
�R
�� (



S −	
,	)  ,l=Kq 01 

 (c) (i) J = 
R

��,�	     = 

��

�	��M 
	
��		
   . 16N9−2  ,l=Kq 01 

  (ii) l=MK mduq, iy mdoh w;r jsNj wka;rh 

     ∆ v =  
�R
�� (



S −	
,	)    ,l=Kq 01 

      =  

��		
��
�	��M 	
��		

 (




	
��	 −	 

�	)  ,l=Kq 01 

      = 15.89 + 104V   ,l=Kq 01 

  

(d) mdo fol w;r jsNj wka;rh  

     ∆ v =  
�R
�� (




�−	 

�.!	)   ,l=Kq 01 

      = 7.57V    ,l=Kq 01 

(e) usksidf.a yDoh yryd Odrdj fijSu 

  V = IR fhoSu;a 

  I = 
(.!(

���	    = 7.57 + 101�	N      ,l=Kq 01 

(f) by; (e) yS .Kkh lrk ,o Odrdj  0.1A g jvd l=vdjk nejska urKhg fya;=j 
jsoq,sh ldkaoqjSula fkdfjs.       ,l=Kq 01 
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9.B  (a) ns| jegSu jsia;r lsrsug      ,l=Kq 01 

 (b)    (1) RL = 0.4 k 

               VL = 
���

(����	����) x100      ,l=Kq 01 

  = 16.67v       ,l=Kq 01 

 VL < VZ ksid fikrA vfhdavh l%shd;aul fkdfjs 

 (ii) V R  = 100 – 16.67V = 83.33V     ,l=Kq 01 

 (iii) I Z = 0A       ,l=Kq 01 

  PZ = 0W       ,l=Kq 01 

  RL = 2000  

  VL = 
����

(����	�����) x100 0    = 50V    ,l=Kq 01 

  VL = 50V, VZ g jvd jevs ksid fikra vfhdavh l%shd;aul fjs 

 (iv) VL = 20V       ,l=Kq 01 

  VR = 100 – 20 = 80V      ,l=Kq 01 

  fikra vfhdavh yryd jsNj wka;rh 20V  

  IZ = 
��

�	
�"#		 - 
��

�	
�"#		  = 
��

�	
�"#		  A 

     = 30 mA       ,l=Kq 01 

 ∴Pz	     =20x30x10−3	W 

     = 600 m W           ,l=Kq 01 

 (V) Pzmax = 20x 32 x 10-3 W 

   = 640Mv 

  Pmax g jvd  Pz l=vd ksid fikra vfhdavhg  ydks isoqfkdfjs 

 (vi) RL = 
�	
�#			��

��1��	  

       = 500        ,l=Kq 01 
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  R  yryd Odrdj  = 

��1��
�	
�#		  

    = 40mA 

  RL yryd wju Odrdj  = 40 – 32 mA = 8mA   ,l=Kq 01 

  PLmax = 
	��

�	
�"#		  = 2.5x 103 = 2.5 k    ,l=Kq 01 

10. (A)  (i) VFC = 
�.!		
��	
(.��		
��	  = 0.318m3     ,l=Kq 01 

 (ii) main = 1.29 x 0.3  = 0.65Kg     ,l=Kq 01 

 (iii) V bal = 
�.�!��.!		
��	–	
�
�#		�.�
�


�	
�#	   = 0.219m3   ,l=Kq 01 

 (iv) PiV i = PsV f       ,l=Kq 01 

  Pf = 
�.!	
	
.�
	
�V	

�.�
/   = 2.31x10!	Pa    ,l=Kq 01 

      (v) Pf = Patm+hPg       ,l=Kq 01 

 h = 
�.�
	
�V	1
.�
	
�V	


		
�#		
�        ,l=Kq 01 

      (b) (i)    Vsal = 0.219 m!	       ,l=Kq 01 

  (ii)          PiV i = nRT i iy       Pi
/ V f  = nRT f    ,l=Kq 01 

                  P/f = 
[\]^
[^]\          ,l=Kq 01 

            (iii)      P/f = Patm+ h/Pg             h/    = 
	`\1`abc

	
�#		
�      ,l=Kq 01 

 

      (c) (i)  wu;r ialkaOhla  tl;= lsrSu iy meyeos,s lsrSu   ,l=Kq 02 

   (ii)  nelaàÍhdj ;=, ;sfnk jd;fha mßudj b;d úYd, f,i jevs jSug hk w;r tu     

ksid YrSrh mqmqrd hhs        ,l=Kq 02 
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10 B  

(a) (i). wdf,dalfha ;%Sj%;dj ksh; úg f*dafgdak m;s; ùfï iS.%;dj ksh; fõ' túg 
m%ldY bf,lafgdak úfudapkh ùfï iS.%;dj ksh; fõ' túg úNjh jeä jqjo 
bf,lafgdak .,dhdfï iS.%;dj tkï Odrdj ksh; fõ'   ,l=Kq 01 
 

(ii). Q ys (-) úNjh jeä lrk úg l%ufhka wvq pd,l Yla;shla iys; 
bf,lafgdakj,g úNj ndOlh uev mj;ajdf.k hdug fkdyels ùfuka Odrdj 
l%ufhka wvq fõ'        ,l=Kq 01 
 

            I 

 

 C A 

        B 

 

  

 

-3  -2  -1  0  1  2       3V

     

,l=Kq 03 

 

(b) (i) CS,K,Na  hf0 = d Ndú;d lr fidhd .ekSu'   ,l=Kq 04 

 (ii) Ag - hf0 = d u.ska fidhd .ekSu'     ,l=Kq 02 

 (iii) Cs        ,l=Kq 01 

 (iv) bf,lafgdak úfudapkh fkdfõ     ,l=Kq 01 

(ii) 0.17 V  ev1 = hf-	d Ndú;d lrkak'    ,l=Kq 02 
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