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2'2'3'  II  m%Yak m;%fhys m%Yak i|yd wfmaÈs; ms<s;=r" ,l=Kq °fï mámdáh" ms<s;=re 
        iemhSu ms<sn| ks¯ÈK" ks.uk yd fhdackd   

(10) ixhqla; .Ks;h II - A  fldgi
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Apply )( vMI '           for the system:
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fh°fuka	moaO;shg	

e fh°fuka	P yd	Q w;r	m%%:Hd.;s	ix.=Klh	hehs	.ksuq'	ksõgka	m%%;Hd.;s	

kshuh	fh°fuka	(	

1 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

 fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	97%la jk 

w;r	fuys	myiq;dj	66%ls'	wxY=	foll	p,s;h	i|yd	wdfõ.h	= .uH;d	m˙jr®;kh	fyda	fr®Çh	

.uH;d	 ixia:ß;s	 kshuh	 iy	ksõgkaf.a	 m¯laIKd;aul	kshuh	ksjer†j	 fh°u	 fuhska	 wfmalaId	

flfr®'	 by;	 iólrK	 ,sùfï°	 †Ydj	 ksjer†j	 fkdie,lSu	 ksid	 iïmQQr®K	 ,l=Kq	 ,nd	 .ekSug	

fkdyels	ù	;snq◊'	fr®Çh	.uH;d	ixia:ß;s	kshuh	yd	ksõgkaf.a	m¯laIKd;aul	kshuh	Ndú;fhka	

ir,	.egÆ	úi£ug	isiqkaj	yqre	lrùfuka	fuu	≥r®j,;d	u`.	yrjd	.;	yelsh'	
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2 jk m%Yakh   
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2 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

 fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	92%la	mu◊'	
wxY=jl	p,s;h	i|yd	m%%fõ.	ld,	m%%ia;dr	we|Su	iy	tys	Ndú;h	ñka	wfmalaId	lrk	w;r	tys	
myiq;dj	44%la	mu◊'	

 m%%fõ.	ld,	m%%ia;dr	we|Sfï°	fnda,fha	p,s;	†Yd	fkdi,ld	;sîfuka	idr®:l	ms<s;=re	,nd	
.ekSug	fkdyels	ù	;snqKs'	ta	i|yd	isiqkaj	ir,	wNHdij,	ksr;	lrùfuka	fuu	≥r®j,;d	u`.	
yrjd	.;	yelsh'	
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3 jk m%Yakh 
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ksh;hla	

rEmfha	m˙†	f yd	F iu.ska	f = 2F fõ'	
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amF            fmmgTP  � D30sin        :for   
 

mgamF 2for        p :          FmTmg 222  �  

 

3 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

  

   fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	89%la	mu◊'	

ksõgkaf.a	kshu	(F = ma) fh°u	ñka	wfmalaId	lrk	w;r	tys	myiq;dj	48%la	muK	fõ'	

	 wxY=fõ	iy	lmamsfha	;ajrK	w;r	iïnkaO;djh	ksjer†j	,nd	fkd.ekSu	ksid	iïmQQr®K	

,l=Kq	,nd	.ekSug	wmyiq	ù	;snqKs'	by;	wdldrfha	ir,	.egÆ	úi|Sug	fhduq	ls¯fuka	fuu	

≥r®j,;d	u`.	yrjd	.;	yelsh'	
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4 jk m%Yakh
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4 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

 fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	93%la	mu◊'	

ksõgka	kshu	F = ma yd	laIu;dj	i|yd	P = FV hk	iólrKj,	fh°ï	ms<sn|	±kqu	m¯laId	ls¯u	

fuhska	wfmalaId	lrk	w;r	tys	myiq;dj		47%ls'	

	 ksjer†	n,	,l=Kq	ls¯u	yd	tajd	idr®:lj	iólrKj,	fhdod	fkd.ekSu	ksid	°	we;s	ms<s;=rg	

<`.d	ùug	fkdyels	ù	we;'	fujeks	ir,	.egÆ	úi|Sfï°	ksjer†	n,	,l=Kq	ls¯ug	iy	iólrKj,	

fh°ï	ms<sn|	úfYaI	wjOdkh	fhduq	lrñka	.egÆ	úi|Sug	fhduq	l<	hq;=h'	
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5 jk m%Yakh
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;s;a	.=Ks;h	

wlaIh	u;	msysghs'	

Scalar Product:  )2()2( jijiOBOA DD ���� �  

022  �� DD  

2
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 ? BOA . 
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2
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5 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

  fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	91%la	mu◊'	

ffoYsl	foll	w†Y	.=Ks;h	ms<sn|	±kqu	m¯laId	ls¯u	fuhska	wfmalaId	lrk	w;r	tys	myiq;dj	

37%la	mu◊'	i iy	j  tall	ffoYsl	weiqfrka	ffoYsl	foll	w†Y	.=Ks;h	m%%ldY	ls¯u	ksjer†j	

fhdod	fkd.ekSfuka		fndfyda	wfmalaIlhska	wjika	m%%;sM,hg	<`.d	ù	fkd;snqKs'	w†Y	.=Ks;h	

ms<sn|	úúO	.egÆ	úi|Sug	fhduq	ls¯fuka	fuu	≥r®j,;dj	u`.	yrjd	.;	yelsh'	



- 68 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2017

6 jk m%Yakh
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neúkA  A, O iy	B yryd	hk	úIalïNh	AB jk	jD;a;fha	flakaøh	G fõ'	

†f.a	úfNaokfhka	yd	
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ˆ S
 BOA , AB is a

D  � GAOGOA ˆˆ . 

    

.cos1 DWT   
 

           .sin2 DWT    

∴ AG = OG.

 AO BO

     
6 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

   fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	87%la	mu◊'	
tal	;,	n,	;=kl	l%%shdj	 hgf;a	 oDV	 jia;=jl	iu;=,s;;dj	ms<sn|	±kqu	 m¯laId	ls¯u	 fuu	
m%Yakfhka	wfmalaId	lr	we;s	w;r	tys	myiq;dj	27%ls'	

	 cHdñ;sl	,laIK	ksjer†j	y∫kd	fkd.ekSu	ksid	ksjer†	ms<s;=re	,nd	.ekSug	fkdyels	ù	
;snqKs'	cHdñ;sl	,laIK	ms<sn|	jeä	wjOdkh	fhduq	lrñka	tal;,	n,	;=kl	iu;=,s;;dj	ms<sn|	
.egÆ	úi|Sug	yqre	lrùfuka	fuu	≥r®j,;d	u`.	yrjd	.;	yel'	
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7 jk m%Yakh

 

  5

  5

  5

  5

ksid	

±ka	

;jo"	

fõ'	Since  we,)( c� c�c BABA ).(1))(( BAPBAP �� c�  

.
6
1

6
51)(  � �? BAP  

�
�

 
)(

)()|(  Now
AP

ABPABP
3
24

6
1)(  u AP . 

���� �    )()()()( Also, BAPBPAPBAP
6
1)(

3
2

5
4

�� BP  

5       

10
3

2
1

5
4)(  � � BP .  

  5

25

   
 7 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

  

  fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	90%la jk w;r 

tys	myiq;dj	58%ls'	fuh	ir,	isoaêj,	iïNdú;dj	ms<sn|	m%%fïhhka	iy	wiïNdjH	iïNdú;dj	

ms<sn|	fh°ï	wfmalaId	lrk	.egÆjls'	fuys	P(A ∪ B) i|yd	jQ	iïnkaOh	iy	P(A \  B) ys	wr®:	

±laùu	ms<sn|	±kqu	uolu	ksid	.egÆjg	idr®:lj	ms<s;=re	iemhSug	wfmdfydi;a	ù	;snqKs'	

	 iïNdú;dj	ms<sn|	uQQ,sl	m%%fïhhka	ksjer†j	fhdod	.ekSfuka	yd	ir,	.egÆ	úi|Sug	fhduq	

lrùfuka	fuu	≥r®j,;d	u`.	yrjd	.;	yelsh'			 
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8 jk m%Yakh
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(ii) Answer
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8 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

 fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	86%la	mu◊'	

fuu	.egÆj	o	iïNdú;djh	ms<sn|	ir,	.egÆjla	jk	w;r	tys	myiq;dj	38%la	muKs'	

	 fuys°	 iïNdú;dfõ	 .=Kk	kS;sh	 ksjre†j	 fh°u	 ms<sn|j	 wfmalaId	 flfr®'	 isoaê	 ms<sn|j	

ksjer†	wjfndaOhla	fkdue;s	ùu	idr®:l	ms<s;=re	lrd	<`.d	fkdùug	fya;=	ù	;snqKs'	ir,	.egÆ	

úi|Sug	fhduq	ls¯fuka	fuu	≥r®j,;d	u`.	yrjd	.;	yelsh'	
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9 jk m%Yakh 
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a + b = x  nj	iy	ab = y  nj	°	we;'		
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9 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

 fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	85%la	mu◊'	

ixLHdkfha	tk	flakaøsl	m%%jK;d	ñkqï	ms<sn|	±kqu	fuhska	wfmalaId	lrk	w;r	tys	myiq;dj	

37%la	mu◊'	°	we;s	w.hhka	w;r	iïnkaO;djh	,nd	.ekSug	yels	jqj;a"	°	we;s	wjYH;djh	

imqrd,k	fia	a, b ys	w.hka	fiùug	fkdyels	ù	;snqKs'	flakaøsl	m%%jK;d	ñkqï	iïnkaO	úúO	

wdldrfha	ir,	.egÆ	úi|Sug	isiqka	fhduq	ls¯fuka	fuu	≥r®j,;dj	u`.	yrjd	.;	yelsh'
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10 jk m%Yakh 
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10 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (
 

  fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	78%la	mu◊'	

wiuqys;	ixLHd;	jHdma;shl	uOHkHh	yd	úp,;dj	ms<sn|	±kqu	fuhska	wfmalaId	lrk	w;r	tys	

myiq;dj	26%la	mu◊'	

 úp,;djh	ms<sn|	iólrKh	ksjer†j	fhdod	.ekSu	≥r®j,	uÜgul	mej;Su	ksid	idr®:lj	
ms<s;=re	lrd	<`.d	ùug	wfmdfydi;a	ù	;snqKs'	uOHkHh	yd	úp,;djh	we;=<;a	jk	m˙†	úúO	.egÆ	
úi|Sug	isiqkag	yqre	lrùu	u.ska	fuu	≥r®j,;dj	u`.	yrjd	.;	yelsh'
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(10) ixhqla; .Ks;h II - B  fldgi 

11 jk m%Yakh 
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12 jk m%Yakh
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  5
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fh°fuka	

oeka	(1) 

(1) ⇒

moaO;shg	→

P wxY=jg

Q wxY=jg	←

(2) +  (3) 

:Apply  amF   

)cos()(20         DfFmfFmmF ����  

5
340 u�� � ffF  

(1) -----------  
2

5Ff  ?  

P   particle   (2)  ------------   )cos(sin DD FfmTmg � �  

(3) -------------  )( FfmT �  

¸
¹
·

¨
©
§ u��� u�

5
3)(

5
4       (3)  FfmFfmmg  

5     

FfFfg 35554     ��� �  

Ffg 8104    � �  

FFg 8254       (1) � �  

gF
17
4       � . 

17
10   Also, gf  . 
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45

25

 10

Yla;s	ixia:ß;s	kshufhka	

i|yd

θ  jeä	jk	úg	R  wvq	jk	w;r	

∴              jk úg C  f.da,h	yer	hhs'	

(b)  

Conservation of Energy: 

 

  

 
 

 

 

 
 

 

 

 

 
 

)()(cos2)(
2
12)(2

2
1 22 TTTTT akmgakmgmgaamam �����uuu�uu �� mgamgk 22 �  

 

gga 2cos22 2 �� � TT�  
g

25     PE 10     
KE 10     
Equation 5      

10  

)cos1(2 TT � ?
a
g . 

 :Apply  amF  

For     ;            22cos2 TT �ammgR �� �  

 )cos1(2cos2    TT �� � mgmgR  

)1cos2(2 � Tmg .
  

when 
2
1cos  T . 

.
3

 when ST  
 

    �

           For C 

   (b)
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 25

jk úg R = 0  fõ'	
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13 jk m%Yakh 

35
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 10

i|yd		

m i|yd		

fh°fuka	

u.ska	flakaøh	fokq	,efí'	i.e. 

tu	ksid	C, ys	flakaøh	mj;S'	fuys	C hkq		

OC = 2a jQ	O g	isriaj	my,ska	msysgk	,laIHhhs'	

5

:3For  axa �d   

  )( ax
a

mgT � 
 

:Apply   amF   

;   For  pm xmTmg �� �  

                                  
xmax

a
mgmg �� ��� )(

 

0)2(  ��� ax
a
gx�� . 

entre is given by 0 x�� .i.e. i.e. by ax 2 .  
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