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ixhqla; .Ks;h I meh ;=khs

A fldgi 

m%Yak ish,a,g u ° we;s ysia;eka u; ms<s;=re imhkak'

 1.	 .◊;	wNHqyk	uQ,Or®uh	Ndú;fhka"	ishÆ	u	n Ok	ksÅ,	i|yd	1+ 2+3++ n < 1
8
(2n+1)2  nj 

idOkh	lrkak' 
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 2. a < b < c jk	m˙†	a, b, c ;d;a;aúl	ksh;	jQQ (x – a)(x – b)
(x – c)

≤ 0  wiudk;dfjys	úi∫ï	l=,lh	
fidhkak'
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 3. FRACTION hk	jpkfha	 wCIr	ish,a,	u	f.k	iE†h	yels	 ms<sfh,	ls¯ï	ixLHdj	fidhkak'	
	 	 tu	ms<sfh,	ls¯ï	w;=frka"	m%dKdCIr	(vowels)	brÜg	ia:dkj,	msysgk	ms<sfh,	ls¯ï	ixLHdj	

lSho@
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 4. x lim⎯ →⎯⎯ ∞ x2 +1
x +1{ − ax − b} = 0   jk	m˙†	a iy b ksh;	fidhkak'	
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 5. d
dx

ax( ) = ax lna  nj	fmkajkak'	fuys	a ∈ 
+	fõ'	

  ta khskaæ a ≠1 jk	úg	 ax

1+ ax
⌠
⌡
⎮ dx 	fidhkak'
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 6. ABCD  iudka;rdi%fha  AB  mdofhys	iólrKh x + y + 2 = 0 o	úlr®K	f√okh	jk	,laIHh							 

(4, 2)	 o	 fõ'	 A  ,CIHh	 yryd x + 2 = 0 ir,	 fr®Ldj	 .uka	 lrhs' DC	 mdofhys	 iólrKh	
fidhkak'
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 7.	 jl%hla	 x = 1– t
2

1+ t2
"	 y = 2t

1+ t2
	 hk	 mrdñ;sl	 iólrK	 u`.ska	 °	 ;sfí'	 fuys	 t	 hkq	 mrdñ;shls'	

  (0, 1) ,CIHhg	wkqrEm	 t	ys	w.h	fidhd"	tu	,CIHfhys°	jl%hg	we`†	iamr®Ylh"	x − wCIhg

  iudka;r	nj	fmkajkak'	
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 8. x − y = 0  iy 7x − y = 0 hk	ir,	fr®Ld	fol	u	iamr®Y	jk	fia	uqΩukskau	m<uqjk	jD;a;	
mdofhys	msysá"	wrh	tall	 2 2 	jk	jD;a;fhys	iólrKh	fidhkak'	
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 9. Arg iz = p  iy z+1 + z –1 = 4 	jk	m˙†	z ixlSr®K	ixLHdj	fidhkak'
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 10.  θ +α = π

6
	kï"	 3 + tanθ( ) 3 + tanα( ) = 4 	nj	fmkajkak'	

  ta	khska"	 tan π12  ys	w.h	wfmdaykh	lrkak'
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B fldgi 

m%Yak mylg muKla	ms<s;=re	imhkak'
   
 11.   (i) p, q  yd	r ;d;a;aúl	ksh;	o	p ≠ 0	o	jk	 px2 + qx + r = 0 	jr®.c	iólrKfha	uQ,	α iy  β	kï"	

α +β = – q
p  iy αβ = r

p 	nj	fmkajkak'

   x2 + ax + b = 0 	iólrKfhys	uQQ, λ  yd	3m  o	 x2 + cx + d = 0  iólrKfhys	uQQ,	3l yd	m o	fõ	kï"	 

b = d nj	fmkajkak'	fuys	a, b, c yd	d	;d;a;aúl	ksh;	fõ'	

	 	 	ta	khska"	uQQ,	l yd	m	jk	jr®.c	iólrKh	12x2 +3(a+ c)x + 4b = 0 nj	fmkajkak'			              
    
  (ii) f (x) ≡ x3 – 2ax2 + (ab+ a2 – b2 )x – ab(a – b)  hehs	 .ksuq'	 fuys	  a  iy b  hkq	 a ≠ b  jk	 m˙†	 jQQ	

;d;a;aúl	ksh;	fõ'	 x – a + b hkak  f(x)  nyqmofhys	idOlhla	nj	fmkajd"	ta	khska"	  f(x) = 0 

iólrKh	úi|kak'	

   x3 + px2 + qx + r = 0  iólrKfhys	uQ,	1"	3	iy	4  jk	m˙†	jQQ	 p, q  yd r ksh;j,	w.h	wfmdaykh	
lrkak'

  (iii) Nskak	Nd.	fidhkak(	 7x –10
x2 (x – 2)

 
 12. (i)  ´kEu	n  Ok	ksÅ,uh	or®Ylhla	i|yd	(a + b)n ys	m%%idrKh	,shd	olajkak'	fuys	a, b ∈  fõ'	

    ta	khska"	 n

r=0

n
∑ Cr = 2

n iy nC
r( )

r=0

n
∑

2

= 2nCn  nj	wfmdaykh	lrkak'
    
    a + b = 1 jk	úg r

r=1

n
∑ nCr a

r bn−r = na  nj	o	fmkajkak'
  

   (ii) r jk	 moh	 Ur jk	 fY%%a◊hl	 uq,a	 mo	 n ys	 ftlHh Ur
r=1

n

∑ =
n
12
(n+1)(n+ 2)(n+3)  nj ° we;'   

fuys	1 ≤ r ≤ n  fõ'

    
1
Ur

≡ k f (r) – f (r +1){ }  jk	m˙†  f(r) Y%%s;h iy k ksh;h	fidhd"	tu`.ska   1
Urr=1

n

∑ ,nd.kak'

      1
Urr=1

∞

∑  wm˙ñ;	fY%%a◊h	wNsid¯	nj	fmkajkak'

    2 ≤ 3 1–
2

(n+1)(n+ 2){ }< 3  nj	wfmdaykh	lrkak'
    

 13.  (i) A = 7 8
−6 −7

⎛

⎝
⎜

⎞

⎠
⎟ 	jk	úg"	A2	fidhd"	ta	khska"	A–1	,nd.kak'

    A2015X = 1 −1
1 2

⎛

⎝
⎜

⎞

⎠
⎟ 	jk	m˙†	X kHdih	ksr®Kh	lrkak'

 

   (ii) z6 = 1	iólrKfhys	uQ,	x + iy	wdldrfhka	,nd.kak'	fuys		x, y ∈  iy i2 = –1	fõ'	
    z1	yd	z2	hkq	z

6 = 1	iólrKfhys	m%Nskak	uQ,	folla	kï"	 z1 − z2 	i|yd	.;	yels	w.h"	1,  2 iy 

3 	nj	wd.kaâ	igyk	Ndú;fhka	fmkajkak'

   (iii) z hkq	 z     = z = 3 	 jk	m˙†	 jQQ	 ´kEu	ixlSr®K	ixLHdjla	 jk	úg"	 wd.kaâ	igyk	Ndú;fhka"

        2 − 3 ≤ z + 2 ≤ 2 + 3nj	o	− π
3
≤ arg z + 2( ) ≤ π3 	nj	o	fmkajkak'
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14.  (i) θ	mrdñ;shla	weiqfrka	 x = secθ + tanθ  iy y = cosecθ + cotθ 	hehs	°	we;súg"	 x + 1x = 2secθ  iy 

y+ 1
y
= 2cosecθ 	nj	fmkajkak'

    θ	weiqfrka	 dxdθ  iy 
dy
dθ 	,nd.kak'

    ta	khska"	 dy
dx

= – (1+ y
2 )

1+ x2
 = −

1+ y2

1+ x2
	nj	fmkajkak'

   (ii) jHq;amkak	ms<sn|	uQ,Or®u	Ndú;	lr"	x > 0	i|yd"	 x − x
2

2 + x
3

3 > ln 1+ x( ) 	nj	fmkajkak'

	 		 	 iamr®fYdakauqL	 iy	ia:djr	 ,CIH	 meye†,sj	 olajñka"	 −1< x ≤1i|yd	 y = x − x
2

2 + x
3

3 − ln 1+ x( )
	 		 	 Y%%s;fha	m%%ia;drfhys	o<	igyk	w|skak'	^ ln2 ≈ 0.69 	f,i	.kak'&

  (iii) P Q18l
  
    

        

E H

F G

B A

DC

  

	 		 	 YsIHhl=g	f;drKl	wdlD;shla	ieliSu	i|yd	18l	†.	PQ isyska	lïìh	imhd	we;'	EFGH rduqfõ	
wkdnoaO	jQQ	̂ noaO	fkdjQQ&	E, H wka;	fol	ABCD iDcqfldaKdi%%	rduqfõ	CD mdoh	u;	noaO	ls¯fuka	
f;drfKys	wdlD;sh	ilia	flfr®'	fuu	rduq"	AB = EF = GH o	AD =  FG o	f;drfKys	wdlD;sfha	
jr®.M,h	Wm˙u	 o	jk	m˙†	ieliSug	lïìh	lemsh	hq;=	 fldgia	 foflys	 †.	fjk	fjku	
fidhkak'	

15.  (i)	 iq≥iq	wdfoaYhla	fhd∞	.ekSfuka"

        sin−1 x
a
⎛

⎝
⎜
⎞

⎠
⎟∫ a2 − x2dx = 1

4
a2 sin−1 x

a
⎛

⎝
⎜
⎞

⎠
⎟

⎡

⎣
⎢

⎤

⎦
⎥

2

+
1
2
x a2 − x2 sin−1 x

a
⎛

⎝
⎜
⎞

⎠
⎟+
1
8
a2 − 2x2( )+ csin–1 x

a
⎛
⎝
⎜
⎞
⎠
⎟  a2 – x2  dx = 2xsin–1 x a2 – x2 +1– 2x

2

8
+ a

2

4
  sin–1 x

a
⎛
⎝
⎜
⎞
⎠
⎟

⎡
⎣⎢

⎤
⎦⎥

2

+ c
⌠

⌡
⎮  

	 		 	 nj	fmkajkak'	fuys	a	ksYaY=kH	;d;a;aúl	ksh;hla	jk	w;r	c	wNsu;	ksh;hla	fõ'	

   (ii) f p − x( )
0

p

∫ dx = f x( )
0

p

∫ dx  nj	fmkajkak'	fuys	f(x)	hkq	[0, p]	m%dka;rh	;=<	ika;;sl	Y%s;hls'

         I =
a − x( )n

a − x( )n + xn
0

a
⌠

⌡
⎮⎮ dx  iy J = xn

xn + a − x( )n
0

a
⌠

⌡
⎮ dx 	hehs	.ksuq'	

     I = J		nj	idOkh	lrkak' 

      I iy J	w;r	;j;a	iïnkaOhla	,ndf.k"	ta	khska"	I w.hkak'

   (iii)  x + 2( )3 x + 5( )dx
0

2

∫ w.hkak'
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16.  (i) l1 ≡ ax + by + c = 0 iy l2 ≡ px + qy + r = 0	hkq	iudka;r	fkdjk	ir,	fr®Ld	folls'	tljr	

Y+kH	fkdjk	l iy m	mrdñ;s	i|yd"	l l1+ m l2 = 0 u`.ska	l1 = 0 iy l2 = 0 ir,	fr®Ld	foflys		
f√ok	,CIHh	yryd	hk	ir,	fr®Ldjla	ksrEmKh	flfrk	nj	fmkajkak'	

    ABCD p;=ri%fha AB, BC, CD	yd	DA	mdoj,	iólrK	ms<sfj<ska	2x + 10y – 9 = 0,  8x + y – 1 = 0,  
    x + 5y – 5 = 0 iy 7x – 4y – 15 = 0 fõ' A iy C ,CIHj, LKavdxl fkdfidhd" 
    AC úlr®Kfhys	iólrKh	fidhkak'	

   (ii)	 m%:u	uQ,Or®u	Ndú;fhka"	x2+ y2
 – 10x – 8y + 31 = 0	jD;a;fhys	flaJøh	iy	wrh	fidhkak'	

    x	wCIh	u;	msysá	,CIHhl	isg	tu	jD;a;hg"	tlsfklg	,ïn	iamr®Yl	folla	w¢kq	,efí'	
tjeks	,CIH	folla	mj;sk	nj	fmkajkak'	

17.  (i) ´kEu	ABC ;%sfldaKhla	i|yd	iqmqre≥	wxlkfhka"	fldaihsk	kS;sh	(cosine rule) m%%ldY	lrkak'	
	 		 	 ta	khska"	a = b cos C + c cos B	nj	wfmdaykh	lrkak'	
    (b + c) cos A + (c + a)  cos B + (a + b) cos C = a + b + c nj	o	fmkajkak'	

   (ii) α = tan–1 5
12
⎛
⎝
⎜

⎞
⎠
⎟  iy β = tan–1 3

4
⎛
⎝
⎜
⎞
⎠
⎟ 	 nj	 °	 we;s	 úg"	 cos(α – β ) = 6365 	 nj	 fmkajd"	 ta	 khska	 

sin(α − β) 	ys	w.h	,nd.kak'	

   (iii) tan 3x hkak tan x	weiq˙ka	m%ldY	lr"	f(x) =  tan 3x cot x	Y%%s;fhys	mrdih	 \ 
1
3
, 3⎡

⎣⎢ ) nj	fmkajkak'	
	 		 	 ta	khska"	tan 3x – tan x = 0 iólrKh	úi|kak'

   (iv) y =  sin−1 x  iy y =  cos−1 x hk	tla	tla	m%;sf,dau	;%sfldaKñ;sl	Ys%;fhys	m%%Odk	w.h	mrdih	,shd	

olajkak'

	 		 	 tu	mrdi	ie,lSfuka"	 sin−1 x + cos−1 x = π
2
	nj	idOkh	lrkak'			

*  *  *
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ixhqla; .Ks;h II meh ;=khs

*   fuu m%YAk m;%fhys g u.ska .=re;ajc ;ajrKh oelafjhs'

A fldgi 

m%Yak ish,a,gu ° we;s ysia;eka u; ms<s;=re imhkak'

1' fmd<j u; msysá A kï ,laIHhl isg u wdrïNl m%%fõ.fhka .=re;ajh hgf;a isriaj by<g 

m%%lafIamKh flfrk P kï wxY=jla <Ûd jk by<u ,laIHh B hehs .ksuq' B  isg .=re;ajh 

KJI�D�LVULDM�P\�J�MHIJN�ILD�NVL��GIMND�XTRG�\ØNT��QN�Q kï wxY=jlg AB ys uOH 

,laIHfha° P wxY=j yuqùu i|yd Q Z[< M� XTRG� \HØK� KT�DI�D� P wxY=j m%%lafIamKh ls¯ug

2 �1( ) ug �OG�KOJ�IPU�QM��Z[< �IROX�L_\G�WOX�LJ\NO�ZHz�P��I½��OG��P��LD�GUKOD�
weiqfrka idOkh lrkak'
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  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  ....................................................................................................................................................
  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  ....................................................................................................................................................
  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  ....................................................................................................................................................

[ ��MN�PVVJTM�Q�NDN



                                                  
  

2' LTXJ��VULD���KOD�X���QG�ZH�V��LDOND2K�M jk l+[a[hl ;srig _ fldaKhlska wdk; iqug 

uqyqK; u; ialkaOh m jk wxY=jlaa �QG�ZH�
�PRD2�VK�NVL��GIMND�XTÅ\HØK�ÂJ��O�>D>K�

d�ÇUOD�S�NK�MN�OG�K�� ��Z[< M�ZGN����K�fI�D�s�ÇUOD�S�NK�I½
�PRD2�VIK\V��DMU.K�

m%ldYs; I�L�INGILGKG�� m +M( )d = mscos� �QM�IPNDMNDN
�
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3' ñksfila Tyqf.a mduq,g h�LVULD�:LOVND�PV\Vª��&,+KO�LVJ���VULD�L\�LVULD�P��I½��L[USO�PV�VIM�VND�
u iy v�MN�PØf�IQGD�KOD�� UH�DMK�KJI�D�LVULD���KO�P��ODI,DP�OUKV
�IQGD�K�7\TI�D�PGXT��LVJ�
d �VULD�ÇUOVND�PV\Vª�LTXJ�LVULD��µ�D�VKO�WKJ��¸QM��H©�IPG�G�PHN��¹NVLGI�D�PGXT�J�PH¹I.D
�

2ghe2 = v2 1� e2( ) �QM�IPNDMNDN
�IX\V�e KNT�IQGD�K�L\�µ�D�VK�Z�U�P���+G��V�L[� .OKKV
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 4' ialkaOh fuÜá%%la fgdka M jk r:hla u  km h<1NVK��I½�IKND�2GMNK�IOIUN�ÂJ�W\V�WNDFVX�H kW 
laIu;dfjka l%%shd lrhs' r:h R N NVK��P���VIUGD2KOJ�1GFNK�I½�N¸��Ru = 3600H QM�IPNDMNDN
�

� �ND�WNDFVX�ZO��VK�OU��VØ[��IK}�ÂJ��d km  ÇUO��U�K�NV<DS��GMJ�P�DI½
�XTß�S�V�K�L_\G�XGU�����������������������������
P���VIUGD2K� INGIMNLDM� PM�6� KHKV� :PO�DPNK� OU�� �VØ[�M�� XNDRN� Q�K� MN� �R  hkak

 �R du = 25
648

Mu3 � 3600Hd X�VND�IRNT��QN�QM�IPNDMNDN
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5' Q hkq OAB ;%%sfldaKfha AB mdRK����VIÎRNK�OUN�ILD�B g jvd;a iómj AB u; jQQ ,laIHhhs' P hkq 

OP : OQ = 2 : 5 MN�PØf�OQ X��M44��OD,+KKV
�fOD�OUN��R�AP�IU�/GMJ�R ys° OB mdoh yuqfõ' 

OP = 2
15
a + 2b( )  QM�IPNDMG� AP hkak a yd b�ZHLTØND��VKG�RODMNDN
�IX\V�a iy b hkq O g 

idfmalaIj ms<sfj<ska A ys iy B ys msysgqï ffoYsl fõ'

 OA + kAP hkak a�I�ND�LDMGK�D��MN�PØf�k Zf<KJ����\HOV�Z�K�ILGKNDN
�

 R ys msysgqï ffoYslh jk r hkak b weiqfrka m%%ldY ls¯fuka OR : OB = 4 : 13 QM�IPNDMNDN
�
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  .................................................................................................................................................... 
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�
� f��2a L\�QU�w�MN�WDOGOGU AB R.DYOD�LTXJ�LVULD�µ�D�VKOJ��¸Q�LVULD���KO�LX� �V�M�
ZH�DI�D�W\V A IO�MU�µ�D�VK�LDPU�<�OU¹ND�\G�A fl<jrg by<ska B fl<jr  mj;sk fia oKav 

X���&,+KOD�LTXJ�NG��D�OD�X��PV\VJN�PØf�K
�µ�D�VK�L\�NG��D��Z�U�ÇU�d o oKafâ ;srig 

wdk;sh e�R�N¸�� cos3� = da �QM�IPNDMNDN
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  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
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  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
   ................................................................................................................................................... 

7' X iy Y hkq wfkHdkH jYfhkD�Q\V,DOGU�LVRD³�IROOV
�P(X) & 0 iy P(Y) & 0 fõ' X iy Y�LVRD³�
IRO�LDMGK�D��ÂK�\HOV�R#�7I¶�PV�V� U�LNG��OUNDN'

 A iy B hkq P A( ) = 12 , P A | B( ) = 14  iy P B | A( ) = 13 �MN�PØf�M4�LVRD³�IROOV
�I\D� �RODM¹ND��
 my; m%%Yakj,g ms<s;=re imhkak'

 (i)    A iy B�LVRD³�LDMGK�D��I½�R#
 (ii)   A iy B�LVRD³�ZIN+GN+�M<IKND�Q\V,DOGU�I½�R#

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
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  .................................................................................................................................................... 
   ................................................................................................................................................... 
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8' A iy B�LL¸1GÁ�LVRD³�IRO�LVÇÁI¸�L¸1GÂ�G�PV�VIM�VND� 1
2

 yd 1
4
�I½
�WDMG�Z� IUND�MUOJ

� WOD�LVRD³KOD�PX.OD�LVÇÁI¸�L¸1GÂ�GM� 1
3
 fõ'

 (i)    LVRD³�IROX�WOMU�LVÇÁI¸�L¸1GÂ�GM�

 (ii)   B�LVRD³K�LVÇÁ�ZH�HKV���ZH�VÂJ A�LVRD³K�LVÇÁI¸�ZL¸1GM+�L¸1GÂ�GM��
 fidhkak'  

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
   ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
   ................................................................................................................................................... 

9' uOHkHh iy ud;h ms<sfj<ska 8 iy 5 jk ks¯CIK 9la my; ° we;' 
 5,   6,   13,   5,   10,   13,   3,   x,   y  ;  fuys x < y fõ'
 (i)    x ys;a y�\V�D�Z�K�IMN�IMNX��
 (ii)   ks¯CIK 9 ys uOHia:h

 fidhkAk' 

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
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   ................................................................................................................................................... 
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10'   ks¯laIK 9 lska hq;a ix.ykhl uOHkHh yd iïu; wm.ukh ms<sfj<ska 25 yd 4 fõ' 
� WKJ�15, 20 yd 40 KN�NV�&,.�WO� �O��ÂJ��HIQN�NM�L[�\NIKD�X2+N+K�\G�L¸X��

wm.ukh .Kkh lrkak'  

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
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B fldgi 

m%Yak mylg muKla ms<s;=re imhkak'

11' (a) ZGIUGD\OKOD� LVULDM� E\�J�WDOGOGU��DMU.KOVND� KT� M�NV<DS��GIMND� �XND� ZU8N�ÂJX�

� � IQGD�KOD�ZGIUGD\OKJ�LGIPD&,M�u LVULD�P�I½�KOVND�ZGIUGD\OK�� ��E\�J�P�ODI,DP�IOIU�
�
� � IQGD�IKD�PVKGLU�OG�K�T N¸��ZGIUGD\OKJ�LGIPD&,M�IQGD�IKD�S�V�K�L_\G�P�I½��OG�

  m%ia;drh w`oskak'

  u > 1
2
gT  N¸�� P��I½�� OG�� P��LD�GUK� 1GÂ�IKND�� ZGIUGD\OIKD� �DMU.K� 1

T
2u� gT( ) � QM�

  fmkajkak' 

    (b)  RO .T�f<GMJ�u km h-1
 fõ.fhka hd;%%d lrk KTR�NHMO�OPV�GNDMUKG��LVK�NHMJ�d km ÇUOD  

  QJ\VØND��:� ØND���$�la NHI�N\VU�f<GMJ� u 3  km h-1 
fõ.fhka hd;%%d lrk fia fmfkk

  i;=re kejla olshs'

 (i)  i;=re kefjys m%fõ.h fidhkak'

 (ii)  keõ fRO� WOVINOJ� ZGLNDN�X� MN� ÂJ�� KTR� NHI½� LVJ� L� UH� NHI½� f�[<K�D�� WX�
� � NH½�IRO�Z�U�IOª�X�ÇU�D�ILGKNDN
�

 (iii) hqo kejg 0.9d km ÇUOD�IM��HµK�\HOV�N¸��L� UH�NHM�¹NV�D� �12 2 du  ld,hla ;=< 

� � KTR�NHIM\V�IMM�J�1GFNK�ÁXJ�EY�ZH�V�Qj fmkajkak'

                           

30o 

O

C

B

A
I

P

12' flakaøh O o wNHka;r wrh a�R�MN�LTXJ�ZU�2�
I�GD�6K� PG���KOD� W\V� �H§J��VULJ� 30$ la wdk; 
MN�ILD�U(PIKD�RODMG�ZH�V�PØf�ZS���VULD���KOD�
u; jQQ C �OD,+KOJ�ZS�M�LÂ�OU�ZH�
�PG���IKD�
.eÜfÜ my<u ,laIHh A o by<u ,laIHh B o 
jk w;r A, B, C �OD,+�WOX�LVULD���KO�PV\VJKV
�
ialkaOh m jk P wxY=jla A��&,+IKD�ZS�M��QG��
PG���IKD� ZH� ß� P',D*K� fI�D� ABC ��IKD� S�NK�
MN�ILD�WX�Z[< MJ�AB J��¸QM�I  wdfõ.hla fokq 
�HI¶
��

 (i) P wxY=fõ wdrïNl m%fõ.h fidhkak'
 (ii)  P Z[< M��Kª�Z�D�LVUL�LX��OP�IU�/GM�_�IOGD.KOD�LGRN�PØf�C yd B w;r msysgk 
� � ÂJ��Z[< I½�P��I½�K�D�PG���K�X�VND�Z[< M�X��IKIRN�P���VO��VKGM�D�ILGKNDN
�

 (iii) wxY=j B��OD,+K�I�OD��XND�OUKV�N¸�� I � m
2
10ga �QM�IPNDMNDN


 (iv) I > m
2

10ga  kï�� ZN� UHM� ZH�VMN� S�V�IKD�� Z[< M� NHM�� A ,laIHh yryd .uka

� � OV�X�L_\G�� I = m
2

14ga �ÂK�KT� �QM�R�IPNDMNDN
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13' m%;Hia:;d udmdxlh 3mg�R��LDMG1GÂO�f���l o jk Æyq iqug m%%;Hia: AB ;ka;=jl A fl<jr 
�VULD�L6�VXO��OD,+KOJ�ZS�M��HJ�LG��B�IO�MØND�LDOND2K�m�M4�Z[< MOD�W�D�G�ZH�
�Z[< I½�
S�V�KJ�QdOd fkdùug m%%udKj;a ;rï iS,su Wi hehs i,lkak' 

 (i)   Z[< I½�LX� �V��PV\V©XJ A�LVJ�ZH�V�LVULD�ÇU�ILGKNDN
�

� �ND���ND� M�XHf�OU�IK}�LDOND2K�m�MN�O YG�XTÇMOD A \V�NVL�M��QG�L6UHIMND�XTÅ\HIU�
�XTÇM��
�ND� M�fI�D�P\�J�S�NK�I½
��

 (ii)  XTÇM�Z[< I½��H©XJ�ZGLNDN�IXGI\GI�D�P�I½�K� 2 2gl �QM�IPNDMNDN

  (iii)  XTÇM��Z[< M�\G��H©��NV�MLD� MOD�QMJ�P�DI½�N¸��WX�L[KTOD��MLD� I½�ZGU¸1O�P�I½�K�

      2gl �QM�IPNDMNDN
�
(iv) L[KTOD��MLD� M�LU��ZNTMU��6�S�V�KO�IKIRN�QM�IPNDMG��W\V�IOGDÑO�P��I½�K�R�foda,k 

OG�GMU��K�R�ILGKNDN
 
 (v)  L[KTOD��MLD� I½�LU��ZNTMU��6�S�V�KJ�QG2G�INGÁX�PVÑL�L6�VIX\V�ZMX�:L�����
������	�3 l
� � � ÂK�KT� �QM�IPNDMNDN
�

 
     
14' (a) a yd b� KNT� WOVINOJ� LXGND�U� fkdjk ksYaY=kH ffoYsl folls' h yd + hkq ° we;s 
� � Zf<�IROOD�MN�ÂJ�ha + +b = 0 jkqfha h = + = 0 X�N¸�PX.OD�QM�IPNDMNDN
�

OACB iudka;rdi%%fha BC mdoh BD = 3BC jk fia D I�OD�fODOU�ZH�
�OA = a yd OB = b f,i 
I�N��a yd b weiqfrka OD m%%ldY lrkak' 

OE = hOD o AE = +AC o jk PØf h�yd +�ksh; fidhkak' fuys E hkq OD yd AC IU�/GM��
IÎRN��&,+K�I½
�

i iy j KNT�WOVINOJ��¸Q�WDOO�IIR<VO�MN�ÂJ�a = x1i + y1 j  yd b = x2i + y2 j f,i m%%ldY 

lr we;' OACB IUG¸QLKOD�ÁX�L_\G�LHPVØK�KT� �ZM<+�GM�x1, y1, x2, y2 weiqfrka m%%ldY lrkak' 

      (b)  AB = 6a R�� BC = 2 3 a  o jk ABCD� L'FTIOGD.GL�KO AB, BC, CD yd DA mdoj, uOH
  ,CIH ms<sfj<ska P, Q, R yd S I½
�Â<G��DM�15 N, h N, 5 N, 10 N, + N yd 30 3  N MN�Q��\KOD��
� � ZO UHM�� PªPGªIKND� �ODIMN� f<G� 7LDILD� PV�VIM�VND� PQ, QR, RS, SP, AD yd CD fI�D�
� � O�VKG�OUKV
�IXX�Q��PRD2�VK�

  (i)    LX� �V��ÂK�fkdyels QM�D�

  (ii)   KT�DDXKOJ�:�NNK�I½�N¸��WÂJ�h�= <�40 iy +�= 20 QM�D�
  (iii)  AD f<GMJ  10 N Q�KOJ�:�NNK�I½�N¸��WÂJ�h�= <�40 iy +�= 30�QM�D�
  fmkajkak' 

15' (a)�� WO� WOO� f� 4a QH�VND� MN� AB, BC yd CD WDOGOGU� R~q� � NO� QU� PV�VIM�VND� hW, W yd 
  hW I½
� WDMG� B ys° yd C ys° iqugj .gjd A yd D IO�MUM�D� WOVINOJ� 8a ÇUOD�
� � Z(�VND��WOX� �VULD� X§JI¸� M4� ZS�� �&,+� IROOJ� LTS�M� ZL½� OU� ZH�DI�D AD g 
  my<ska BC�PM�V¹ND�PRD2�VK�LVULD���KO�LX� �V�M�PV\VJN�PØf�K
�

  (i)    A \V�P���VO��VKGI½��VULD�\G�LVULD�L[USO�ILGKNDN


  (ii)   BC oKav u; B \V�P���VO��VKGI½��VULD�\G�LVULD�L[USO�ILGKNDN


  (iii)  BC oKav u; B ys;a C \V�D� P���VO��VKGM�� O��VKGIU�/G� BC g 3
2 a � LVULD� ÇUOD� P\�VND� M44�

   ,laIHhl° yuqfjhs kï h ys w.h fidhkak' 
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 (b)  

A

2W

W W

B C

DE

�� LXGN�f�H�V�LH\H�D�� RaT�\�OVND�LHf�UGXT�LHOV�D�OD� U(PIKD��ODI½
�IXX�UGXT�LHOV�D��A 
iy C \V��ZG2GUO�IROOD�X��LX� �V�M�LVULD���KO�ZH�V�Z�U��2W, W iy W Ndr ms<sfj<ska 

  B, D iy E \V��WK�X��IKGRG�ZH�
�

  (i)   rduq iels,a, u; C ys wdOdrlfha m%%;sl%%shdj fidhkak' 

  (ii)  IQGD�Z[ONK�IKGRG��NV¹ND�UGXT�LHOV�D��L_\G�P���+GQ��LJ\NOD�ZH_��WNKVND�� R~qj,
�� � � � P���+GQ�� W ZHLTIUND� ILGKNDN
� WOD� WOD� P���+GQ�K� ZG��VKOD� R� I�UPTXOD� R� KNDN
       olajkak'

 

16' (a)  M'�D�� SGPKO� \HYK� ��D� WDOGOGU� � N6� O¸µKO� LDOND2� IODNDÀK�� SGP� IODNDÀIKD� LVJ�
   r sin�

�
�ÇUOVND�PV\VJN�QM�IPNDMNDN
�IX\V�r KNT�SGPIKD�ZUK�R� 2�  KNT�SGPK�X�VND�W\V

   flakaøfha wdmd;s; fldaKh o fõ' 

  WD�NKVND��� N6�ZU�2�M'�D�GOGU�ZGLD�UKO�LDOND2�IODNDÀIKD�PV\V©X��QG��NDN
�� �  
                            

D

B

O CA

                             
L[KTOD��MLD� MOD�U(PIKD��ODIMN�PØf�ZUK�r jk ;=kS ABC ZU�2�
M'�D�GOGU�ZGLD�UKOVND�\G�ADC�ZU�2�M'�D�GOGU�� N6�O¸µKOVND�
idod we;' O KNT� M'�D�IKD� IODNDÀK� I½
� ZGLD�UK� LGRG� ZH�V�
ÀM+IKD�P',D*¨O�!N�DMK�m L\�O¸µK�LGRG�ZH�V�ÀM+IKD�IU��K�
!N�DMK�k N¸��L[KTOD��MLD� I½�LDOND2�IODNDÀKJ�O isg we;s 
ÇU�ILGKNDN
�

fuu ixhqla; jia;=j A �OD,+IKND�NVR\ILD�W�D�G�ZH�V�ÂJ��LVUL�
iuÛ AB idok fldaKh fidhkak'

�MR�L[KTOD��MLD� M�WILD�W�D�G�ZH�V�ÂJ��A g isriaj my<ska O 
PV\VJKV�N¸��k : m wkqmd;h fidhkak'

  (b) oKDYO�WOD�IO�MUOD�Uß��VULD���KOD�X��R��R.DY�X��M44��OD,+KOD�ZS��LTXJ�NG��D�OD�

X��R�MN�PØf�LVULD���KO�L6XGOGØ�LX� �V��GI½�ZH�
�Uß��VULD���IKND�R.DY�X��IKIRN�

P���VO��VKGI½�Â<G��DMK�R.DI«�QUJ�LXGN�N¸��R.DIY\V�LVULJ�ZGN�VK��!U�,.�IOGD.IKND�

ZYOD�ÂK�KT� �QM�IPNDMNDN
�
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17' (a)  L�VIKD� PØI1GDFNK� L_\G� �XG� MYG�DX� OHX�V� MU��IKND� XGß� ¹��� �HN6X� PV.VL� L(X�
EØRGMOX��X�NVMLJ�NTÇUH�´MU�IM�_L�J�I\GD�LI�GL�ZI�ÂL�J�I\GD�IPGÇ�IM�_L�J�

I\GD�KN��'\NVKO�WX�WOD�WOD�LD�GNKJ�K(IX\V�L¸1GÂ�G�PV�VIM�VND� 2
5
, 2
5
, 1
5
�I½
�WX�WOD�

WOD�LD�GNIKND�ZHK�MYG�DX�OHX�V�XGß�MU��K�¹�J��HN6XJ�\HOVÁI¸�L¸1GÂ�G�PV�VIM�VND� 
1
5 ��

1
2 ��

3
5  fõ' 

   (i)    OVLVK¸� EØRG� fNKO� ZHK� MYG�DX� OHX�V� XGß� MU��K� ¹�J� �HN6XJ� �H·I¸�
� �� � L¸1GÂ�GM�ILGKNDN


   (ii)  WOD�EØRGMO�ZHKJ��XG�MYG�DX�OHX�V�XGß�MU��K�¹�J��HN6XJ�ING�HQT.V�N¸�
� �� � WILD�MNDNJ�MYG�DX�EY�ZH�DI�D�ZHK�O XN�LD�GNKJ�KGX�NVLG�R#�7I¶�PV�V� U
    ikd: lrkak'

(iii)   WOD�WOD�EØRG�fNIK\V�LVÇÁ¸�LDMGK�D��KHKV�L�OG��ZHKJ��N(X�ZNTKG��EØRG�fN�
� NOVND�ZYTX��U¹ND�fN�IROOM�D�MYG�DX�OHX�V�XGß�MU��K�¹�J��HN6XJ��H·I¸�
L¸1GÂ�GM�ILGKNDN


(iv)  ZHI�D�ZL�DMHLVKO �R�L(X�EØRGMOX�XGß�¹����HN6X�L_\G�WX�LD�GNM�JX�KN�

Z�U�WILD�K(IX\V�L¸1GÂ�G�R�PV�VIM�VND� 2
5
, 2
5
, 1
5
 u fõ' Tjqka fofokd iajdh;a; 

I�L��6U.��NDIND�N¸��OVLVK¸�EØRG� fNKO�XGß�¹����HN6XJ�IRIRNGX�WOX�
ia:dkhlg hEfï L¸1GÂ�GM�ILGKNDN


  (b)   xi  ;  i = 1, 2, 3, ..., n  o;a; iuQQyhl uOHkHh x         iy iïu; wm.ukh sx�ZU���RODMNDN


    ui  =  a + bxi  PØ.GXNK�1GÂ��OU��u       =  a + bx       iy su
2 = b2sx

2
 QM�LG2NK�OUNDN


   fuys u         yd su hkq ui w.h iuQQyfha uOHkHh yd iïu; wm.ukhhs'

   xi ; i = 1, 2, 3, ... , n1 yd yi ;  i =1, 2, 3, ... , n2 hkq ks¯laIK iuQQy folls' x      = 35 yd sx= 4 fõ' 
   ui  = 70 + 3xi  PØ.GXNK� 1GÂ�IKND� xi w.h iuQQyh ui� Z�K� LX44\K� QMJ� PØ.GXNK�
� �� OUNT��HI¶
�u       iy su .Kkh lrkak'

� �� WILDX�ui  = a + byi  PØ.GXNK�1GÂ�IKND�yi w.h iuQQyh�R��WOX�ui w.h iuQQyhJ�PØ.GXNK�

   l< hq;= kï yd y      = 19,  sy= 
12
5
�QM���ZH�DN¸��a, b > 0 MN�PØf�a yd b fidhkak'

ZNTU(P�PØ.GXNM�J�ZNTM�x ys w.h 55 iy y ys w.h 32�KN�NV�OD,.�PØ.GXNK�OUNT��HI¶�

kï��WX�Z�K�IRO�Z;=frka MH�u Z�K��HIQNDIND�OMU�NV�OD,.K�L_\G�RHKV�NVU�.K�OUNDN


* * *


