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2'1'3   ˚  m%Yak m;%fhys m%Yak i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu 

 ms<sn| ks¯ÈK" ks.uk yd fhdackd 

10 - ixhqla; .Ks;h I m;%h - A  fldgi 

1 jk m%Yakh

  n = 1 i|yd L.H.S. =  1. (3 + 1) = 4 yd R.H.S. =   1. (1 + 1)2 = 4    5
 

  ∴  m%%;sM,h n = 1 i|yd	i;H	fõ'	  

 ´kEu	p ∈ Z
+  
f.k	m%%;sM,h  n = p i|yd	i;H	hehs	Wml,amkh	lrkak'	

 

 i.e.  Σ 
r = 1

p

r(3r + 1)  =  p(p + 1)
2

.  (1)   
  5

        
 

 

 ±ka  Σ 
r = 1

p + 1

r (3r + 1)   =  Σ 
r = 1

p

r(3r + 1) + (p + 1) (3p + 4)
   5

       = p(p + 1)
2 + (p + 1) (3p + 4)

       =  (p + 1) (p2 + p + 3p + 4)

       =  (p + 1)(p + 2)
2 

  

.  5  

 tkhska	n = 1 g	m%%;sM,h	i;H	kï"	n = p + 1 i|yd	o	m%%;sM,h	i;H	fjhs'	n = 1 i|yd		 	

m%%;sM,h	i;H	neõ	by;	fmkajd	we;'	tu	ksid	.Ks;	wNHqyk	uQQ,Or®uh	u.ska	ishÆ		 	

n ∈ Z
+  
i|yd	m%%;sM,h	i;H	fõ'	 5                           25 

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	 98%  la	

muKs'	.Ks;	wNHqyk	uQ,Or®uh	ksishdldrj	fh°u	fuu	m%Yakfhka	wfmalaId	lr	we;s	w;r	tys	

myiq;dj	61%  ls'	 n = p;  p ∈ Z
+  
g	Wml,amkfha°

 
 Σ 
r = 1

p
r(3r + 1) = p(p + 1)

2  f,i	,súh	hq;=	 jqj;a	
 
 

Σ 
r = 1

p
p(3p + 1) = p(p + 1)

2  jeks	jer†	wdldrhg	,shd	;sîu	ksid	wfmalaIlhka	iqΩ	m%udKhlg	tu	

mshjr	i|yd	,l=Kq	,nd	.ekSug	fkdyels	ù	;snqKs'	tf,iu	n = p + 1 i|yd	jQ	idOkh	o	ksjer†	

fkdùh'	

 .Ks;	wNsHqyk	uQ,Or®ufha	mshjr	;yjqre	jk	m˙†	wNHdij,g	fhduq	lrùu	u.ska	fuu

≥r®j,;dj	u`.	yrjd	.ekSug	isiqka	Wkka≥	lrúh	hq;=h'	
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2 jk m%Yakh

      

    
     

 f√ok	,laIj,°	x  ≥  −1 iy	x2 
 − 1 =  x +  1  úh	hq;=hs'	tu	ksid	x 

 = −1 yd	x = 2 fõ'		 5   

  x  ≤  −1 iy	x 
 ≥ 2  jk x ;Dma;	jk	w.hka	úi`≥ï	f,i	,efí'	 5                          

25   

 

 

fjk;a l%%uhla 1

 

  (i)  wjia:dj x  ≥ − 1  

 fuys°"	     ⇔  x2  − 1 ≥ x + 1

            ⇔   x2 − x − 2 ≥ 0

      ⇔   (x +  1) (x − 2) ≥ 0 

      ⇔   x ≤ − 1 fyda	x ≥ 2. 

 x ≥ − 1  ksid"	x =  − 1  fyda	x ≥ 2 úi`≥ï	fõ'	 

5

5

  x + 1     x + 1 = kï  x  ≥  − 1   

kï  x  <  − 1   
{ −(x +  1)  

  x2 − 1 ≥   x + 1 
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 (ii)  wjia:dj  x < − 1,    

     fuys°"	  x2 − 1 ≥   x + 1    ⇔  x2 − 1 ≥ − (x + 1) 

      ⇔  x2 + x ≥ 0

      ⇔  x(x + 1)  ≥ 0

      ⇔   x ≤ − 1 fyda	x ≥ 0. 

      x < − 1  ksid"	x < − 1  úi`≥ï	fõ'	

      wjia:d	foflka	x ≤ − 1 fyda	x ≥ 2 úi`≥ï	f,i	,efí'	

5

25

fjk;a l%%uhla 2

 (i)  wjia:dj x  > − 1,   

 fuys°"	  x2 − 1 ≥   x + 1   ⇔  x2 − 1 ≥ + (x + 1) 

                 ⇔   x ≤ − 1 fyda	x ≥ 2. 

 x > − 1  ksid"	x ≥ 2  úi`≥ï	fõ'	

 (ii)  wjia:dj x  ≤ − 1,    

    x2 − 1 ≥   x + 1    ⇔  x2 − 1 ≥ − (x + 1)

       ⇔   x ≤ − 1 fyda	x ≥ 0. 

 x ≤ − 1  ksid"	x ≤ − 1  úi`≥ï	fõ'	

 wjia:d	foflka	x ≤ − 1 fyda	x ≥ 2 úi`≥ï	f,i	,efí'

5

5

5

5

5

25

5

5

      

 

fjk;a l%%uhla 3

 (i)  wjia:dj x2  ≥ 1  

 fuys°"	  x2 − 1 ≥ 0,   yd	me;s	folu	Ok	w.hla	.kS'

∴ x2 − 1 ≥   x + 1   

 ⇔    (x2 − 1)  ≥ (x + 1)2 

 ⇔    (x + 1)2  (x − 1)2 −  (x + 1)2  ≥ 0. 

5
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 ⇔    (x + 1)2  [(x − 1)2 − 1] ≥ 0. 

 ⇔    (x + 1)2  x (x − 2) ≥ 0  

 ⇔    x =  −1  fyda		x ≤ 0   fyda	x ≥ 2 

 x2 ≥ 1 ksid	⇔ x ≤ 1 fyda	x  ≥ 1  fõ'	x ≤ −1 fyda	x ≥ 2 úi`≥ï	fõ'

 

    (ii)  wjia:dj x2 < 1  

 

 x2 −1 < 0,  ksid	ms<s;=rla	fkdue;'	wjia:d	foflkau	x ≤ −1 fyda	x ≥ 2 

f,i	,efí'	 

5

5

5

5

  
25

  

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

 

	 	 fuu	m%Yakh	wksjdr®h	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	95%la	muKs'	tys	

myiq;dj	45%la	muKs'	m%ia;d˙l	l%ufhka	ms<s;=re	iemhSu	jvd;a	idr®:l	ù	;snqKq	w;r	yqfola	
ù„h	l%u	Ndú;	ls¯fuka	idr®:lj	ms<s;=re	,nd	.ekSug	wmyiq	ù	;snqKs'	

	 udmdxl	ms<sn|	wiudk;d	ksjer†j	;yjqre	jk	wdldrfha	.egÆ	ù„h	l%u	Ndú;fhka	úi£ug	
isiqka	ksr;	lrùfuka	jvd;a	idr®:lj	ms<s;=re	iemhSug	fhduq	l<	yelsh'	
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3 jk m%Yakh

    

P

5

π
3

2i

i

 

        

5

5

5

5

√ 3 √ 3+ 5i ) − 2i    =         +  3i(

√ 3

√ 3

√ 3

2

2

2

}
}

{
{ 

1

2

π
3

π
3

+  i

+  i sin

2

√ 3
=

=

=∴   PQ 

cos 

;jo"	Arg ( √ 3 + 5i) − 2i ) =  ( π
3

yd	tkhska	Q,  l u;	msysghs

    
25

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

 fuh	wksjdr®h	m%Yakhla	jqj;a	W;aidy	lr	we;af;a	83%la	jk	w;r	myiq;dj	21%la	muKs'	

	 fr®Ldjl	 wdk;sh	 iy	 ixlSr®K	 ixLHdjl	 m%Odk	 úia;drh	 ms<sn|j	 ksis	 wjfndaOhla	
fkdue;s	lu	ksid	ksjer†j	mss<s;=re	iemhSug	fkdyels	ù	;snqKs'	

	 úia;drh"	 udmdxlh	 we;=<;a	 ir,	 .egÆ	 úi£ug	 isiqka	 fhduq	 lrùu	 u.ska	 fuu
≥r®j,;dj	u`.	yrjd	.;	yelsh'	
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4 jk m%Yakh

  

3      2       1              1             1 

I      N       F              T             Y 

6!
2! 

5!
2! 

  8!
3! 2! 

  8 × 7 × 6 × 5 × 4
            2 

 = 

 =    3360.  

 =    360.  

 =    180.  

 ×  3 =   5 ×  4  ×  3   ×  3

(i) 

(ii) I     F              T             Y 

2     1              1             1 

N N I

N I N

I N N

5

5

5

5

5

 

25
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5 jk m%Yakh

   

5

5

5

5

5

25

fjk;a	l%%uhla	1	

5

5

5

5

5 25
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fjk;a	l%%uhla	2	

5

5

5

5

5

25
'

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

   fuu	m%Yakh	wksjdr®h	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	90%la	muKs'	Y%s;hl	

iSudj	fiùug	wod<j	fuu	.egÆj	b†˙m;a	lr	we;s	w;r	tys	myiq;dj	41%la	muKs'	

	 Y%s;fha	iSudj	fiùug	yelsjk	wdldrhg	m˙jr®;kh	lr	.ekSfï°	idOl	ms<sn|	±kqfï	
u|lu	o"	m%fïhhka	ksjer†j	fh†h	yels	wdldrhg	ilid	.ekSfï	≥r®j,;d	o	olakg	,enqKs'	

	 fuu	≥r®j,;d	u`.	yrjd	.ekSu	i|yd	idOl	ms<sn|	±kqu	fukau	m%fïhhka	Ndú;	jk
wdldrh	wkqj	jHQQy.;	jQQ	.egÆ	úi£ug	fhduq	lrùu	b;du	jeo.;a	fõ'	
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6 jk m%Yakh

	ksh;h	

 + 

	ksh;hls'  

fuys	C hkq	wNsu;	

5 5

5

5

5

       
25

 

fjk;a	l%%uhla	

	hehs	.ksuq'	

túg	

 5 
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25fmr	fuka	wkql,kh	 10

5

5

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	88%la jk 

w;r	myiq;d	or®Ylh	38%la	muKs'	

	 m%;sf,dau	 Y%s;hl	 wjl,kh	 iy	 odu	 kS;sh	 ms<sn|	 ±kqu	 wju	 uÜgul	 mej;=Ks'	
jHq;amkakh	 ksjer†j	 ,nd	 .;a	 kuq;a	 wkql,kh	 i|yd	 Y%s;h	 °	 we;s	 wdldrhg	 ,nd	 .ekSug	
wmyiqùu	ksid	ms<s;=r	idr®:lj	,nd	.ekSug	fkdyels	ù	;snqKs'	

	 fï	wdldrfha	uQ,Or®u	wjfndaO	jk	m˙†	.egÆ	úi£fuka	idr®:l	m%;sM,	,nd	.;	yel'	
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7 jk m%Yakh

5 5

5

5

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	 91%la jk 

w;r	tys	myiq;dj	53%la	muKs'	
  

fndfyda	 wfmalaIlhka	 .egÆfõ	 uq,a	 fldgig	 idr®:lj	 ms<s;=re	 imhd	 ;snqK;a	 wjidk	
fldgfia°	wkql%uKh	−1	wdfoaYfhka	θ mrdñ;sfha	w.h	,nd	.ekSug	fkdyels	ù	;snqKs'	

	 ir,	.egÆ	úi£fuka	fuu	≥r®j,;dj	u`.yrjd	.;yel'	
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8 jk m%Yakh

       

u.ska	fokq	,efí'	

hkq	l
1 
yd	l

2   
w;r	iqΩ	fldaKfha	iólrKh	fõ'		

w;r	iqΩ	fldaKh	α  f,i	.kak'		

fyda	

yd	

5

5

5

5

5

25

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	87%la jk 

w;r	 tys	 myiq;dj	 37%la	 muKs'	 fldaK	 iuÉf√olj,	 iólrK	 ,nd	 .ekSfï°	 +	 fyda	 − 

,l=Kq	folu	Ndú;	lr	fkd;sîu	ksid	iólrK	2la	,nd	.ekSug	fkdyels	ù	;snqKs'	iólrK	

ksjer†j	 ,nd	 .;a	 kuq;a	 fr®Ld	 folla	 w;r	 iqΩ	 fldAKh	 fiùfï°	 tan θ = 
m

1 
− m

2

1 + m
1
m

2

 iQ;%h	

ksjer†j	 Ndú;	 lr	 fkdue;s	 ùfuka	 idr®:l	 ms<s;=rlg	 <`.d	 ùug	 fkdyels	 ù	 ;snqKs'	

	 ir,	.egÆ	úi£fuka	fï	ms<sn|	ksis	wjfndaOhla	,nd.;	yelsh'	
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9 jk m%Yakh

    

	wdldr	fõ'	; fuys	

iu.ska	

∴		ms<s;=r	

tkï	

úh	hq;=hs'	

fuh S g	m%%,ïN	kï"		

5

5

5

10

                      
           

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	84%la jk

w;r	myiq;dj	33%la	muKs'	

 jD;a;hl	yd	ir,	fr®Ldjl	f√ok	,laIH	yryd	.uka	lrk	´kEu	jD;a;hl	iólrKh	

s + λl  = 0 wdldrhg	m%ldY	fkdlr	fjkia	wdldrj,g	jD;a;fha	iólrKh	fiùug	W;aidy	ord	

;snqKs'	2gg' + 2ff ' = c + c' iólrKh	ksjer†j	Ndú;	ls¯ug	fkdyels	ùfuka	,l=Kq	,nd	.ekSug	

wmyiq	ù	;snqKs'	jD;a;	ms<sn|	ir,	.egÆ	úi£fuka	fuu	≥r®j,;d	u`.	yrjd	.;	yelsh'
  

25
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10 jk m%Yakh

 

hehs	.ksuq'	

túg	

5

5

5

5

5

hehs	.ksuq'	

túg		

 25

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	88%la jk

w;r	tys	myiq;dj	55%la	muKs'

 fuu	 .egÆfõ	 uq,a	 fldgig	idr®:lj	 ms<s;=re	 imhd	 ;snqK;a	 cos  π 
12

, sin  π 
12

 > 0 nj	

wjfndaO	lr	fkd.ekSu	ksid	ksis	ms<s;=r	,nd	.ekSug	wmyiq	ù	;snqKs'	tf,i	θ = − π
6

 i|yd	

cos  π
12

 > sin  π 
12

 y∫kd	fkd.ekSfuka	cos  π 
12

 − sin  π 
12

 g	wod<	w.h	,nd	.ekSug	fkdyels	ù	;snqKs'	

	 jD;a;	mdo	 j,°	fldaKj,	;%sfldaKñ;sl	wkqmd;j,	,l=Kq	iïnkaO	jk	ir,	.egÆ	

úi£ug	fhduq	ls¯fuka	fuu	≥r®j,;dj	u`.	yrjd	.;	yelsh'	
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^10& ixhqla; .Ks;h I - B  fldgi 

11 jk m%Yakh

 

úfõplh	Δ     =  (2a)2    −  4 (3) (b)
   
    =  4(a)2  −  4 . 3b

f ( x)   =  0   g	;d;aúl	m%%Nskak	uq,	folla	we;s	ksid"	Δ > 0 úh	hq;=hs'	

 ∴  a2   >  3b 

 ∴ (α − β )  
= 

5

5

5

5

5

5

5

5

10

5

20

10

25

α + β   = − 
2a
 3

  yd	αβ   =  b
 3

= 

(α − β)
2  = (α + β )2  − 4αβ

=  4a2

 9
 − 4b

 3
  

4

9

2

3

(a2
 − 3b)

(a2
 − 3b)√

(a) 
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αʹ  =  α + β    yd	βʹ  =  α − β    hehs	.ksuq'	

túg	αʹ  = 2
3

 α    yd	βʹ  = 2
3

 

wjYH	iólrKh	 (x − αʹ )(x − βʹ
 
)

  
= 0 fõ'

i.e.  x2 − (αʹ  + βʹ ) x + αʹ βʹ   
= 0 

⇒  x2 −        a  + 2
3

 √    x + 4
9

  a  √    = 0

⇒ 9x2 − 6 (  a  √ (a2
 − 3b)

(

 x + 4 √    = 0

(a2
 − 3b)√

5

5

5

5

5

5
( 2

3

(

(a2
 − 3b) (a2

 − 3b)

(a4
 − 3a2b)

30

(b) g( x)  hkak	(x − 1)(x + 2)	u.ska	fn¥	úg	fYaIh	3x + 2 jk	ksid"	

g( x)  = h( x)  (x − 1)(x + 2) +  3x + 2"		
               

( 1)  

fuys	h( x)  ud;%%h	1	jk	nyqmohls'	

fYaI	m%%fïhh	u.ska	g( x)  hkak  (x − 1)	u.ska	fn¥	úg	fYaIh	g( 1)	fõ'	 5

( 1) ⇒ g( 1) = 5 

tkhska	g( x)  hkak (x − 1)	u.ska	fn¥	úg	fYaIh	5 fõ'	

kej;;a"	fYaI	m%%fïhh	u.ska	g( x)  hkak (x + 2)	u.ska	fn¥	úg	fYaIh	g( − 2)  fõ'

( 1)  ⇒ g ( − 2)  = − 4 

tkhska"	g( x)  hkak (x + 2)	u.ska	fn¥	úg	fYaIh	− 4  fõ'	

g( 1) = 5 ⇒ 1 + p + q +  1  = 5 

p + q  = 3

g(− 2) = − 4  ⇒ − 8  + 4p − 2q +  1  = − 4

4p − 2q  = 3

10

5

5 5

5

5

30
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p = 3

2
 yd	q = 3

2
 

±ka	g( −1)  =  −1 + p − q +  1 = 0.  

∴

 p = q)(

tu	ksid	idOl	m%%fïhh	u.ska"	(x + 1) hkak	g( x) ys	idOlhla	fõ'	

5 5 20

15

5 5

5
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12 jk m%Yakh

 

        

 (a)

fuys	r = 0, 1, . . . , 14  i|yd		

hehs	.kak'		

túg	

15

20

5

5

5

10

r = 0, 1, . . . , 14   i|yd			

10
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túg	

túg	

tu	ksid	wjYH	w.h	r = 5   

hehs	.ksuq'			i|yd			

túg		

jk úg f,i	fõ'	

5

5 5

10

5

5

5

5

5

5

35

10

      

5

5
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35

20

15

10

10

5

5

5

5

o'w'me'	iSudj	

±ka"	^1&	yd	^2&	⇒ 

wNsid¯	fõ	yd	ftlHh	

c = 0 : ±ófuka"	

fõ'	

fõ'	

5

5
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13 jk m%Yakh

 (a)    

10

10

5

5

5
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45

35

05

5±ka"	

;jo"	

5

5

5

5

5

5

10

 (b)

5
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m<uqj"	

tkhska"	

tkhska"	

túg	a  =  1 

;jo"	

yd	Q hkak	C u;	msysghs' 

yd	tkhska	S hkak	C u;	msysghs' 

B<`.g"	

P, C u;	msysghs	hehs	is;uq'	

iy	

iy

40

15

5

5

5

5

5

5

5

5

5

5 5

10
5

u.ska	ksrEmkh	lrk	ixLHdj	;d;aúl	jk	w;r	;d;aúl	wlaIh	u;	0 yd	2

w;r	msysghs'	

5
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14 jk m%Yakh

20

10

5 

5 

5 

(a) i|yd	

i|yd	

yd	 yd	

fyda		

túg

tkhska	th	y = 1 fõ';sria	iamr®fYdakauqL	(	

issria	iamr®fYdakauqL	(	x = 1, 2 

&

&
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5 5 5 5 5 

f ʹ(x) ys	
,l=K	

80
5 5

yereï	,laI	folla	mj;S	(	(0, 0)  ia:dkSh	wjuhla	 ia:dkSh	Wm˙uhla	

x = 0 fyda	 2 <  x < 2  
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  (b) jr®.M,h	(	

m˙êh	(	

i|yd	 i|yd	 fõ'	yd	

50

5

5

5

5

5

5

5

5 5

5x = 5  jk úg P wjuhla	fõ'	
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15 jk m%Yakh

       
            

 

ix.=Kl	iudk	ls¯fuka"

ix.=Kl	iudk	ls¯fuka"

fuys	C 
ʹ hkq	wNsu;	ksh;hls'	

(i) 10

10

10

 5 

15
50
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 5

 5

 5

 10

 5

 5

wjYH	jr®.M,h	

hehs	.ksuq'	

túg	

túg	

fõ'úg jk w;r

35

35

(b) 

(ii) 

 5

 5

 5

 5

 5

 5

 5

fuys	C 
ʹʹ hkq	wNsu;	ksh;hls'	
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30

5

5

5

5

5

5
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16 jk m%Yakh

 

10

5 5 
(0, 1) ,laIHh	l u;	msysghs	kï	túg	1 = m × 0  f,i	úh	hq;=hs'	i.e. 1 = 0. fuh 

úixjdohls'		

∴ (0, 1) hkak	l u;	fkdmsysghs'	
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(i)  wjia:dj	(	m ≠ 0

fuu	wjia:dfõ°"	P yryd	hk	l g	,ïn	fr®Ldfõ	iólrKh	my;	wdldr	fõ'	

fuu	iólrKhg	t	y∫kajd°fuka	 	^hehs	lshuq&	

túg	y = t + 1 yd	x = − mt, fuys	t hkq	mrdñ;shls'	

tkhska"	1 g	,ïn	P yryd	hk	fr®Ldj	u;	msysá	´kEu	,laIHhl	LKavdxl	

(−mt,  t + 1), wdldr	.kshs'	fuys	t hkq	mrdñ;shls'	

(ii)  wjia:dj	(	m  =  0

fuu	wjia:dfõ°"	P yryd	hk	l g	,ïn	fr®Ldfõ	iólrKh	y − 	wlaIh	jk	w;r	

tkhska	th	u;	msysá	´kEu	,laIHhl	LKavdxl	(0,  t + 1)	wdldr	.kshs'	fuys	t hkq	

mrdñ;shla	tu	ksid	ishÆ	t  w.hka	i|yd	fuu	wdldrh	i;H	fõ'	

t
0   
hkq	Q g	wkqrEm	w.h	t f,i	.ksuq'	 

Q 
 
hkak	l, u;	msysgk	ksid	t

0   
+ 1 = m(−mt

0 
)

∴ t
0                                  

iy	tkhska	 Q 
 
=

30

20

10

  5

  5   5

  5

  5

  5

  5

  5
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35

15

  5

  5

  5

  5

, ys	wdfoaYfhka	 hkak

tkhska	Q hkak	S u;	msysghs'	

  5

  5

  5yd	 hkak	x2 + y2  − y ys	wdfoaYfhka

S  u; msysghs'		
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túg	x
0
 hkq	Sʹ ys	flakaøfha	

x ys	LKavdxl	f,i	.kak'	

tkhska	Sʹ ys	iólrKh	

S wNHka;rj	iamr®Y	lrk	wjYH	jD;a;fha	iólrKh	

i.e. 

30

10

  5   5

  5

  5

  5

 10

  5
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17 jk m%Yakh

(a) (i) 

(ii) 

15

  5   5

  5

  5

  5

  5

  5

10 

10 

ihska	kS;sh	Ndú;fhka	

kej;;a	ihska	kS;sh	Ndú;fhka	
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  5

  5

  5

  5
  5

  5

  5

tkhska"	

iu.ska (i)   ⇒

60

25

50

ksid

(b) 

  5   5

  5

  5

fyda	   5

  5   5

  5

10

  5

  5

fyda	

i|yd

i|yd

i|yd

i|yd

fyda	

fyda	
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2'2  II  m;%h yd ms<s;=re iemhSu ms<sn| f;dr;=re 

    2'2'1  II  m;%fha jHQyh

ld,h	meh	03ls'	uqΩ	,l=Kq	100ls'

Ú	 fuu	m%Yak	m;%h	fldgia	follska iukaú;	h'
 A fldgi	 -	 m%Yak	 oyhls'	 m%Yak	 ish,a,g u	 ms<s;=re	 iemhsh	 hq;=h'	 tla	

m%Yakhlg	,l=Kq	25	ne.ska	,l=Kq	250ls'	
 B fldgi	 -	 m%Yak	y;l s'	m%Yak	mylg	muKla	ms<s;=re	iemhsh	hq;=h'	tla	

m%Yakhlg	,l=Kq	150	ne.ska	,l=Kq	750ls'
 II m;%h	i|yd	uqΩ	,l=Kq	=  (250 + 750) ÷10  =  1000  ÷ 10  =  100

Ú	 úNd.fha°	A fldgig"	 m%Yak	 m;%fha	 u	 tla	 tla	 m%Yakh	i|yd	imhd	 we;s	 bv	
m%udKh	;=<	ms<s;=re	iemhsh	hq;=h'
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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
1 jk m%Yakh

 

 

 

m    m 
  

 

 

 

m    m 
  

 

)()(0 mvmumvmu OO ���  

� vu )1()1(0 ��� OO  

� ))(1(0 vu �� O  

� 1 O .  

 

)()( vuevu � �  

           1 ? e . 

 

  

 

Apply )( vMI '           for the system:

25
  5

  5

  5

 10

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   
   

.  

 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

 

 

 

 

 

 

 

 

5       5       

5       

T
ACf  andand

BC
ACg  � .T

g
fBC   

= Tf
g
TfT u¸̧
¹

·
¨̈
©

§
�

2
1

. 

� �gf
g

fT
� 

2

2

 25

  5   5

iy	

Wm˙u	Wi	= OAB  ;%%sfldaKfha	jr®.M,h	=

  5

  5   5+

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 

 

25

  5

  5

  5

  5

  5

ksh;hla	

rEmfha	m˙†	f yd	F iu.ska	f = 2F fõ'	

 

 

 
 

 
 

 

 

 

constant2  � yx 02  �� yx ���� .2 xy ���� � �  

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

25

  5

  5

  5

  5

  5

±ka	^1&"	^2&	yd	^3&	

m%%lr®IK	n,h	

  
  

   

 

 

Tractive force (1)  ------------  1000 N
v

PF   
v

MamF for     o :   (2)   -----------       fMTMF  ��O  

mamF for     o : (3)  -----------       fmmT  �O  

� (3) and fMTM
v

P
 �� O1000  

)(1000 mT
m
MTM

v
P OO � ���  

.
)(

1000 N
vmM

mPT
�

 �  

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

   

25

  5

  5

  5

  5

  5

;s;a	.=Ks;h	

wlaIh	u;	msysghs'	

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

022  �� DD  

2
ˆ S

 ? BOA . 

ACOAOC �  

OBOA �  

ji )2()21( DD ����  

OC lies along the lies along the axisy� 0)21(  �� D  

2
1

 �D . 

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'	
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6 jk m%Yakh

25

  5

  5

  5

  5

  5

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

†f.a	úfNaokfhka	yd	

 

 

 

 

 

 

 

 
 

 

Since 
2

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

25

  5

  5

 10

  5

(i)  ms<s;=r	

(ii)  ms<s;=r	

ϱͬϵ 

ϰͬϵ 

ϭͬϮ 

ϭͬϮ 

ϱͬϴ 

ϯͬϴ 

ϯͬϳ 

ϰͬϳ 

ϱͬϳ 

Ϯͬϳ 

ϭ 

Ϯ 

Ϯ 

Ϯ 

ϭ 

ϭ 

Ϯ 

Ϯ 

ϭ 

ϭ 

 

 

 

 

 

 

 

swer
18
5

2
1

9
5

 u . 

(ii) Answer
21
1

7
2

8
3

9
4

 uu . 

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 

 
25

  5

  5

  5

  5

  5

ud;hka	a yd	b fõ'	

hkak 3 ka	fnfok	w;r	

;jo	

fõ'	

fõ'	

ksid	

uOHkHh				ksid"	

a + b = x  nj	iy	ab = y  nj	°	we;'		

  we,
2
7 ismean .

2
7

6
22  have  

��� yxba
 

 
(1)  ----------------  2133  ��? abba  

 

.3   hence tab  

 
is       )1( �ab

(1)  Again,
.6(1)  Again, d�� ba  

 we,  1  Since ba �d
2 3 b

2 a  3 b   

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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  5

  5

uOHkHh 

úp,;dj	

∴		m<uq	ixLHd	9ys	úp,;dj	

m<uq	ixLHd	9	ys	uOHkHh	

.10
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       10Mean
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1  � 
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i
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x

 

910
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       9Variance 2
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ix
.1090
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2  �¦
 i

ix  

.10         10   numbers 10  � x  

.990
9

1

2  ?¦
 i

ix  

nine numbers 210
9

990
� 10 . 

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 

       
25

  5

  5

  5

 10

fh°fuka"	

→  A isg	B olajd	(	

↑  A isg	B olajd	(	

(1) yd	(2) ⇒

 

 

  

 

 

Apply  , 
2
1 2atuts �  

:        
24

cos uttuR  � 
S --------------- (1)  

B        2
2
1

4
sin gttua � �

S ----------------(2) 

and  (2)  2
2

2
1    

u
RgRa � �  

2

0222  ��� auRugR  

2u
 

B
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f,i	.ksuq'	

túg	

.,	fmdl=Kg	fkdjefÜ'

wjYH	fldaKh	
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4 242

g
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4 242 ��
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---------------------------------------------------------------------------------------------------------------------
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  Then,

2222 ��
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2
3
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3
4

a
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�
  

� aR 2! . 
 

(b) uESV  o),(  

vEBV  ),(  

 ),( SBV  

),(),(),( SEVEBVSBV �  
uvu ��Tsin  

),(),( EBVSEV �  

QRPQ�  

PR . 

Required angle 21
ˆRQR  

, where D 12
ˆ RRQ . DS 2� , where 
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QA TD sinsin
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 . 
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 TT 222 sincos uvu ��  
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2222221
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12 jk m%Yakh
        

 

(a) 

 

 

 

 

  

 

 

 

 

fPa  )Block,(Let                

FEf  ) Block,(let     

fQa  Block),(Then     

 10

  5

hehs	.ksuq'	túg 

;jo	

   (a)
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  5

70

 10

 10

 10

  5

  5

  5

  5

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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  5

  5

(P, B)  ys	p,s;h	i|yd	(

fh°fuka	:
2
1Apply 2atuts � 

 

2
2
10 tfa � 

 

g
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5
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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)

 10

 10

  5

  5

  5

 25

jk úg R = 0  fõ'	
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13 jk m%Yakh 
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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 .  

  5
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X  = a jk úg √   ga

25

20

10

20

 20

  5

  5

  5

  5

  5

Yla;s	ixia:ß;sfhka		

;jo	

túg 

hkq	.egqug	fmr	wxY=fõ	m%fõ.h	f,i	.kak'	

---------------------------------------------------------------------------------------------------------------------

Energy : 
a
axmgmgxxmgam

2
2 )(

2
1

2
1)(

2
1 �

�� �
 

)2(2 222 aaxx
a
ggxxga ���� �

 

10 - Combined Mathematics - II (Marking Scheme) l G.C.E. (A/L) Examination 

gxx
a
ggxgax ��� 22 22�

)4( 22 xax
a
gx � �

 
for axa 3�d  

�� axX 2 xX ��     

also   .3 aXaaxa �d���d
  
})2()2(4{ 22 aXaXa

a
gX ��� �

 

        
}4{ 22 Xa

a
g

� 
 
for aXa �d�  

aA 2 ? . 

Then gaaa
a
gv 3)4( 222  � 

 5     

gav 3 ? . 

---------------------------------------------------------------------------------------------------------------------

Let         v  be the v

  5

  5

  5

  5

  10ksõgkaf.a	m%;Hd.;s	kshufhka	.egqug	miq	m%fõ.h	elocity just after impact ga  ¸̧
¹

·
¨̈
©

§
 

3
1e'  . 

)( 222 XB
a
gX � �  

)( 22 aB
a
gga �  

aB 2 � ͘ 

2X�

Let         

 = fõ'

mgxx2 �� gam )(
2
1
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ksid	

ksid	

fõ' 

fõ' 

Combined Mathematics - II (Marking Scheme) l G.C.E. (A/L) Examination - 2017 l Amendments to be included.
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14 jk m%Yakh 
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  5

iy		

∴ C hkak	AB u;	msysgk	w;r			

i. e.  AC : CB =  

  (a)  bOBaOA   ,  and and cOC     

abaacOAOCOCAOAC ��� � � � OO)1( ͘ 
5     

)( ab� O ͘ 

babcbCB OO ��� � )1(  
 

     ))(1( ab�� O ͘ 
-----------------------------------------------------------------------------------------------------------------------------

CBAC
)1( O

O
�

  

 and 
)1( O

O
�

 
CB
AC

. 

)1(: OO �  

(a) 
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	^					yd	and b  are	m%%Nskak	iy	tal	fr®Çh	fkdfõ'&
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 �

 �
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�  )(||)(|| cbacab � �  

}||)1{(||}||)1{(|| 22 bbaabaab OOOO ��� ����  

}|||{|||}|||{|||)1( bababbabaa �� ��� OO  

||||)1( ba OO  �  
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060cos60cos53  ���o DD PQ   

     ,4� �� QP

060sin60sin3432  ����n DD PQ  

12 �� QP  

and   4 ? P

 

E           Moment of  the couple =  E           Moment of  the couple =  Nm37  

.8  and    Q    

 10

  5  

  5  

  5  

  5  

  5  

 10  

moaO;sh	hq.auhlg	W!kkh	jk	ksid"	

hq.aufha	>QQr®Kh	

(b)

iy	

iy	
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H    a     

1060cos460cos835  ��� o DDX  

 

3460sin460sin83432  ��� n DDY     

37248100  � R  
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36�
0)243(3)1(3236  ������ a    

05226  ���� aa  

.
4
7 ma    

H hkq	†la	l,	BA, iïm%%hqla;fha	l%%shd	fr®Ldj	yuqjk	,laIHh	hehs	.ksuq'			
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15 jk m%Yakh 
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l=Üáh	i|yd

l=Üáh	i|yd
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 30ikaê	;=kg	
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oKav wd;;sh f;rmqu 

AB    √     
 

BC    √    
 

CD 400 N

DA 500 N

DB    √     
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 10

 10

 10
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16 jk m%Yakh 

iuñ;sfhka"	ialkaO	flakaøh	G, CA u;	msysghs'	iy		

ρ  hkq	tall	†.l	ialkaOh	hehs	.ksuq'	
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 and OG= x  
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35
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  5

  5

  5

Object Mass Horizontal distance from P to 
the centre of Mass 

PR Ua  

4
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4
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ST Ua2  
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SUT USak  
S
aa 2

2
�   

Combined Object US ak)4( �  
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5     

5     

5     

5     5     

5     

10     

             jia;=j 

 ixhqla;	jia;=j	

             ialkaOh isria ≥r" P isg ialkaO 
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S
a

 

   

.2
S
a

  

túg 
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iuñ;sfhka	L ys	ialkaO	flakaøh	P yd	O hd	lrk	fr®Ldj	u;	msysghs'	

L rduqj	iu;=,s;;djfhka	fok	,o	msysgqfï	;sîug											úh	hq;=hs'	

k = 1 hehs	.ksuq'	

túg"	

hkq	P  isg	wÆ;a	ialkaO	flakaøhg	

we;s	≥r	f,i	.kak'

ialkaO	flakaøfha	wr®:	±laùu	u.ska"	
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-----------------------------------------------------------------------------------------------------------------

to be in equilibrium in the given position, we must have .
21
ax !  

---------------------------------------------------------------------------------------------------------------------

10    

30

(Marking Scheme) l G.C.E. (A/L) Examination - 2017 l Amendments to be included.           26 
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2Let   x  be the distance to the new centre of mass from 
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X hkq	m<uq	fnda,h	iq≥	iy	fojk	fnda,h	lΩ	hehs	.ksuq'	
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)12(2
)1(

15
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6
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m
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,l=Kq	mrdih	 f uOH	,laIH	
 x x2 fx fx2

0 - 2 15 1 1 15 15

2 - 4 25 3 9 75 225

4 - 6 40 5 25 200 1000

6 - 8 15 7 49 105 735

8 - 10 5 9 81 45 405

∑ f = 100 ∑ fx = 440 ∑ fx2 = 2380
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  5

  5
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440

  
¦
¦

f
xf
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