
MATHEMATICS
!Óû˛yàÈÙÙÙÙÈÚÜ˛Û

1– !ö¡¨!°!áï˛ ≤ÃŸ¿à%!°Ó˚ í˛z_Ó˚ òyÄ É S!ÓÜ˛“ ≤ÃŸ¿à%!° °«˛î#Î˚V 1 × 10 = 10
(a) ex ~Ó˚ !Óhfl,Ï!ï˛Ó˚ ¢ï≈˛ •°

[ i ] x > 0    [ ii ] 2 < x < 3 [ iii ] – 1 < x < 1  [iv] – ∝ < x < ∝
§!ë˛Ü˛ í˛z_Ó˚!ê˛ !öÓ≈yã˛ö Ü˛ˆÏÓ˚y–

í z̨_Ó̊– (a) exÈÙÈ~Ó˚ !Óhfl,Ï!ï˛Ó˚ ¢ï≈˛ •° – ∝ < x < ∝ — [iv]

(b) !ÓÓ,!ï˛!ê˛ §ï˛ƒ xÌÓy !üÌƒy Ó°– 

1 3 0

4 0 2

2 6 0
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üƒy!ê˛∆:!ê˛ !§Aà%°yÓ˚ üƒy!ê˛∆:–

í z̨_Ó̊– ô!Ó˚ñ A =

1 3 0

4 0 2

2 6 0
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�
�
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A = 0 (0 – 24) + 2 (6 – 6) + 0 (0 – 12) = 0

∴ A !§Aà%°yÓ˚ üƒy!ê˛∆:

∴ !ÓÓ,!ï˛!ê˛ §ï˛ƒ–

(c) 3y2 – 6y – 2x + 9 = 0 x!ôÓ,ˆÏ_Ó˚ !öÎ˚yüˆÏÜ˛Ó˚ §ü#Ü˛Ó˚î

[i] 3x – 4 = 0    [ii] 6x – 17 = 0    [iii] x – 3 = 0     [iv] y – 1 = 0
§!ë˛Ü˛ í˛z_Ó˚!ê˛ !öÓ≈yã˛ö Ü˛ˆÏÓ˚y–

í z̨_Ó̊– 3y2 – 6y – 2x + 9 = 0
or, 3 (y2 – 2y + 1) = 2x – 6
or, 3 (y – 1)2 = 2 (x – 3)

or, (y – 1)2 = 4. 1
6

. ( )x − 3

!öÎ˚yüˆÏÜ˛Ó˚ §ü#Ü˛Ó˚î x – 3 = − 1
6

or, 6x – 18 = – 1
or, 6x – 17 = 0...........[ii]

xÌÓyxÌÓyxÌÓyxÌÓyxÌÓyñ 3x2 + 2y2 = 6 í˛z˛õÓ,ˆÏ_Ó˚ ¢#£Ï≈!Ó®%à%!°Ó˚ fiÌyöyAÜ˛  –

í z̨_Ó̊– 3x2 + 2y2 = 6

or, x y2 2

2 3
1+ =

or, x y2

2 2
2 3

1
√

+
√

=
� � � �

∴ í˛z˛õÓ,ˆÏ_Ó˚ ¢#£Ï≈!Ó®%à%!°Ó˚ fiÌyöyAÜ˛ 0 3, ±� � –

(d) Î!ò f (x) = 23 2x •Î˚ñ ï˛ˆÏÓ ′f x( ) =  –

í z̨_Ó̊– f (x) = 23 2x

í˛zû˛Î˚̨ õˆÏ«˛ xÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

′f x( ) = 2 63 22x
e x⋅ ⋅log

= 6 22 3 2
x e

xlog ⋅
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xÌÓyñxÌÓyñxÌÓyñxÌÓyñxÌÓyñ §!ë˛Ü˛ í˛z_Ó˚!ê˛ !öÓ≈yã˛ö Ü˛ˆÏÓ˚y É

Î!ò f (x) = log (3x + 1), ï˛ˆÏÓ f = (1)ÙÈ~Ó˚ üyö

[i]
9

16           [ii] –
9

16             [iii] 
9
4               [iv] –

9
4

í z̨_Ó̊– f (x) = log (3x + 1)
í˛zû˛Î˚̨ õˆÏ«˛ xÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

′f x( ) =
3

3 1x +
xyÓyÓ˚ñ í˛zû˛Î˚̨ õˆÏ«˛ xÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

′′f x( ) = −
+
9

3 1 2x	 
 ˛

∴ ′′f 1	 
 = −
+
9

3 1 2	 

= − 9

16 ..............[iv]

(e) §!ë˛Ü˛ í˛z_Ó˚!ê˛ !öÓ≈yã˛ö Ü˛ˆÏÓ˚y É Î!ò x = a cos θθθθθñ y = a sin θ θ θ θ θ ï˛ˆÏÓ 
dy
dx ~Ó˚ üyö

[i] tan θ      θ      θ      θ      θ        [ii] – tan θ        θ        θ        θ        θ        [iii] – cot θ        θ        θ        θ        θ        [iv] cot θθθθθ
í z̨_Ó̊– x = a cos θ

í˛zû˛Î˚̨ õˆÏ«˛ θÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

dx
d

aθ θ= − sin

y = a sin θ
í˛zû˛Î˚̨ õˆÏ«˛ θÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

dy
d

aθ θ= cos

∴ dy
dx

dy
d

d
dx

a
a

= = −θ
θ θ

θ.
cos
sin

= – cot θ...........[iii]

(f) e
x

dxx−
⋅�

1

2
1

~Ó˚ üyö

[i] 1 1

x e cx +      [ii] − +1 1

x e cx      [iii] e cx−
+

1
       [iv] − +−

e cx
1

í z̨_Ó̊– e
x

dxx−�
1

2
1.

= e dzz ⋅� ô!Ó˚ñ − =1
x z

= ez + c ∴ 1
2x

dx dz=

= e cx− +
1

.............[iii]

xÌÓyñxÌÓyñxÌÓyñxÌÓyñxÌÓyñ Î!ò a x dx x a x k x
a c2 2 2 2 1

2− = − + +� −sin  •Î̊ñ kÈÙÈ~Ó˚ üyö !öî≈Î˚ Ü˛ˆÏÓ˚y–

í z̨_Ó̊– xyüÓ˚y çy!öñ a x dx
x a x a x

a c2 2
2 2 2

1
2 2− =

−
+ +� −sin

∴ k =
a2

2



(g) !ÓÓ,!ï˛!ê˛ §ï˛ƒ xÌÓy !üÌƒy Ó° É f x dx f x dx(sin ) (sin )= �� 2
0
2

0

ππ

í z̨_Ó̊– ô!Ó˚ñ φ (x) = f (sin x)

∴ φ (π – x) = f {sin (π – x)}

= f (sin x) = φ (x)

∴ f x dxsin	 

0

π� = 2
0
2 f x dxsin	 

π

�     � f x dx f x dx
a a	 
 	 


0

2

0
2� �= , Îáö f a x f x2 − =	 
 	 


∴ !ÓÓ,!ï˛!ê˛ §ï˛ƒ–

xÌÓyxÌÓyxÌÓyxÌÓyxÌÓyñ !ÓÓ,!ï˛!ê˛ §ï˛ƒ xÌÓy !üÌƒy Ó° É

Î!ò f (a + x) = f (x) •Î˚ñ ï˛ˆÏÓ f x dx n f x dx
ana

( ) ( )= �� 00

í z̨_Ó̊– !ÓÓ,!ï˛!ê˛ §ï˛ƒ–

(h) ¢)öƒfiÌyö ˛õ)î≈ Ü˛ˆÏÓ˚y É e dxx5 log� =

í z̨_Ó̊– e dxx5 log� = e dxxlog 5�
= x dx5� = x c

6

6
+ ñ ˆÎáyˆÏö c §üyÜ˛°ö ô %ÓÜ˛–

(i) !ÓÓ,!ï˛!ê˛ §ï˛ƒ xÌÓy !üÌƒy Ó° É

§ücÓ˚̂ Ïî §Ó˚°ˆÏÓ˚áyÎ˚ à!ï˛¢#° ~Ü˛!ê˛ Ü˛îy– t §ü Ï̂Î̊ AB ò)Ó˚c x!ï˛Ü ˛ü Ü˛ˆÏÓ˚– Ü˛îy!ê˛Ó˚ A !Ó®%ˆÏï˛ Ä B !Ó®%ˆÏï˛

ˆÓˆÏàÓ˚ ˛õ!Ó˚üyî ÎÌyÜ ˛ˆÏü u ~ÓÇ v •ˆÏ°ñ 
t
2 §üˆÏÎ˚ Ü˛îy!ê˛Ó˚ à!ï˛ˆÏÓà 

u v+
2  •ˆÏÓ–

í z̨_Ó̊– !ÓÓ,!ï˛!ê˛ §ï˛ƒ–

(j) §hsˇï˛ xˆÏ˛õ«˛Ü˛ y = f (x) ÓˆÏÜ ˛Ó˚ x y1 1,� 
 !Ó®%ˆÏï˛ flõ¢≈ˆÏÜ˛Ó˚ §ü#Ü˛Ó˚î ˆ°ˆÏáy–

í z̨_Ó̊– §¡õˆÏÜ≈˛Ó˚ §ü#Ü˛Ó˚î É  y y f x x x− = ′ −1 1 1� 
 � 


!Óû˛yàÈÙÙÙÙÈÚáÛ

2. !öˆÏò≈¢ xö%ÎyÎ˚# !ö¡¨!°!áï˛ ≤ÃŸ¿à%!°Ó˚ í˛z_Ó˚ òyÄ É

(a) ˆÎÈÙÈˆÜ˛yˆÏöy ò%!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ òyÄ É 2 × 2 = 4

[i] 2 1
3 2

2
x

x
+�

�
�
� -~Ó̊ x Ó!ç≈ï˛ ˛õò!ê˛ !öî≈Î˚ Ü˛ˆÏÓ˚y–

[ii] !Óhfl,Ï!ï˛ öy Ü˛ˆÏÓ˚ 

1

1

1

2

2

2

w w

w w

w w

 !öî≈yÎ˚Ü˛!ê˛Ó˚ üyö !öî≈Î˚ Ü˛ˆÏÓ˚y–

[iii] ò%!ê˛ âê˛öy A ~ÓÇ B ≤Ãò_ xy Ï̂åÈÈÙÈ

P A 1
3

, P B 1
4

, P A B 1
2	 
 	 
 	 
= = ∪ = • Ï̂° P B

A
�
�

�
� ÈÙÈ~Ó˚ üyö Ü˛ï˛⁄



í z̨_Ó̊– [i] üˆÏöÜ˛!Ó˚ñ !Óhfl,Ï!ï˛ˆÏï˛ x Ó!ç≈ï˛ ˛õò!ê˛ (r + 1) ï˛ü ˛õò–

∴ t
r + 1

= 9 9
22 1

3
c x

xr
r

r
⋅ ⋅��

�
�

−	 


= 9 9 9
2

2 1
3

1
c x

xr
r r

r r⋅ ⋅ ⋅ ⋅− −

= 9 9 9 32 1
3

c xr
r

r
r⋅ ⋅ ⋅− −

∴ x r9 3− = xº
∴ 9 – 3r = 0     or, 3r = 9    or, r = 3

∴ x Ó!ç≈ï˛ ˛õò!ê˛ •° ã˛ï%˛Ì≈ ˛õò

~ÓÇ ˛õò!ê˛Ó˚ üyö = 9
3

9 3
3

2 1
3

c ⋅ ⋅−

=
9

3 6
2 1

3
6

3
!

! !
⋅ ⋅

=
/ ⋅ /⋅
⋅ / ⋅ × / /

9 8 7
3 2 1

2
27

4
6

3

=
1792

9

[ii] 1

1

1

2

2

2

w w

w w

w w

= 1

1 1

1 1

2 2

2 2

2

+ +
+ +
+ +

w w w w

w w w

w w w

  ′ = + +c c c c1 1 2 3

= 0

0 1

0 1

2

2

w w

w

w

= 0   [� c
1
ÈÙÈ~Ó˚ §ühflÏ ˛õˆÏòÓ˚ üyö 0 ]

[iii] xyüÓ˚y çy!öñ P (A ∪ B) = P (A) + P (B) – P (A ∩ B)
∴ P (A ∩ B) = P (A) + P (B) – P (A ∪ B)

=
1
3

1
4

1
2

+ −

=
4 3 6

12
+ −

=
1

12

∴ P B
A

�
�

�
� =

P A B
P (A)

∩	 

=

1
12
1
3

1
12

3 1
4

= × =

∴ P B
A

�
�

�
� =

1
4

.

[�w, 1 ÈÙÈ~Ó˚ ~Ü˛!ê˛ xÓyhflÏÓ âöü)°–

 ∴ 1 + w + w2 = 0 ]È



(b) ˆÎÈÙÈˆÜ˛yˆÏöy ~Ü˛!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ òyÄ É 2 × 1 = 2
[i] x2 – y2 = 25 Ü˛# ôÓ˚̂ ÏöÓ˚ Ü˛!îÜ˛⁄ ~Ó˚ í˛zÍˆÏÜ˛wï˛y !öî≈Î˚ Ü˛ˆÏÓ˚y–

[ii] ~Ü˛!ê˛ x!ôÓ,ˆÏ_Ó˚ öy!û˛Ó˚ fiÌyöyAÜ˛ (4, 0) ~ÓÇ ï˛yÓ˚ !öÎ˚yüˆÏÜ˛Ó˚ §ü#Ü˛Ó˚î x = y, x!ôÓ,ˆÏ_Ó˚ §ü#Ü˛Ó˚î !öî≈Î˚ Ü˛ˆÏÓ˚y–

í z̨_Ó̊– [i] x2 – y2 = 25

ÈÙÙÙÙÈÜ˛!îÜ˛!ê˛ §ü˛õÓ˚yÓ,ˆÏ_Ó˚ §ü#Ü˛Ó˚î–

∴ í˛zÍˆÏÜ˛wï˛y = 2 .

[ii] ô!Ó˚ñ P (x, y) x!ôÓ,ˆÏ_Ó˚ í˛z˛õÓ˚ ˆÎÈÙÈˆÜ˛yˆÏöy !Ó®%–

SP = x y− + −4 02 2	 
 	 


PM = ± −

+ −

x y

1 12 2	 

 = ± −

√
x y

2

x!ôÓ,ˆÏ_Ó˚ ˆ«˛ˆÏeñ SP = PM

∴ x y
x y− + − = ± −
√

4 0
2

2 2	 
 	 


or, (x – 4)2 + y2 =
x y−	 
2

2

or, x2 – 8x + 16 + y2 =
x xy y2 22

2
− +

or, 2x2 – 16x + 32 + 2y2 = x2 – 2xy + y2

or, x2 + y2 + 2xy – 16x + 32 = 0
∴ x!ôÓ,ˆÏ_Ó˚ §ü#Ü˛Ó˚î É x2 + y2 + 2xy – 16x + 32 = 0.

(c) ˆÎÈÙÈˆÜ˛yˆÏöy ~Ü˛!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ òyÄ É 2 × 1= 2
[i] Î!ò f (x) = log x •Î˚ñ f (log x)ÈÙÈ~Ó˚ xhsˇÓ˚Ü˛°ç !öî≈Î˚ Ü˛ˆÏÓ˚y–

[ii] Î!ò y = sin2x •Î˚ñ 
d2 y
dx2 !öî≈Î˚ Ü˛ˆÏÓ˚y–

í z̨_Ó̊– [i] f (x) = log x
∴ f (log x) = log (log x)

∴ d
dx

f x(log )� � = d
dx

xlog log	 
� �

= 1 1
log x x⋅

= 1
x xlog

∴ f (log x)ÈÙÈ~Ó˚ xhsˇÓ˚Ü˛°ç
1

x xlog  .

[ii] y = sin2 x

í˛zû˛Î˚̨ õˆÏ«˛ xÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

      
dy
dx = 2 sin x cos x = sin 2x

xyÓyÓ˚ñ í˛zû˛Î˚̨ õˆÏ«˛ xÈÙ~ÈÓ˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

       
d y

dx
x

2

2
2 2= cos

Y

M

x = y

X′X

′Y

P (x, y)

O



(d) ˆÎÈÙÈˆÜ˛yˆÏöy ~Ü˛!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ òyÄ É 2 × 1 = 2

[i] üyö !öî≈Î˚ Ü˛ˆÏÓ˚y ı 
x

x
dx

2

32 +�           [ii] üyö !öî≈Î˚ Ü˛ˆÏÓ˚y ı 
1
1

0

1
−
+

−

� x
x

dx

í z̨_Ó̊– [i] x
x

dx
2

32 +�
=

1
3

dz
z�

=
1
3

log z c+

=
1
3

2 3log + +x c ,  ˆÎáyˆÏö c §üyÜ˛°ö ô %ÓÜ˛–

[ii] 1
10

1 −
+� x

x
dx

=
2 1

10

1 − +
+� x

x
dx

	 


=
2

1 0

1

0

1

+ − �� x
dx dx

= 2 1
0
1

log + −x x

= 2 log 2 – 1 – 0 + 0

= log4 – log e = log 4
e

�
�

�
�

(e) ˆÎÈÙÈˆÜ˛yˆÏöy ~Ü˛!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ òyÄ ı 2 × 1 = 2
[i] px + qy + r = 0ÙÈÓ˚ xÓÜ˛° §ü#Ü˛Ó˚î !öî≈Î˚ Ü˛ˆÏÓ˚y–

[ii]
d y
dx

dy
dx

2

2 1= + ÈÙÈ~Ó˚ Ü ˛ü Ä âyï˛ !öî≈Î˚ Ü˛ˆÏÓ˚y–

í z̨_Ó̊– [i] px + qy + r = 0
or, qy = – px – r

or, y = − −p
q x r

q
í˛zû˛Î˚̨ õˆÏ«˛ xÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

      
dy
dx

p
q= −

xyÓyÓ˚ñ í˛zû˛Î˚̨ õˆÏ« xÈÙ˛~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

      
d y
dx

2

2 0= ÈÈ ÙÙÙÙÈ•z•y•z !öˆÏî≈Î˚ xÓÜ˛° §ü#Ü˛Ó˚î–

[ii]
d y

dx

dy
dx

2

2
1= +

or, d y

dx

dy
dx

2

2

2

1
�
��

�
�� = +

Ü ̨ ü = 2, È âyï˛ = 2

ô!Ó˚ñ 2 + x3 = z
∴ 3x2dx = dz



(f) ˆÎÈÙÈˆÜ˛yˆÏöy !ï˛ö!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ òyÄ É 2 × 3 = 6
[i] ˆòáyÄ ˆÎ x3 – 3x2 + 9x – 5 xˆÏ˛õ«˛ˆÏÜ˛Ó˚ ˆÜ˛yˆÏöy ã˛Ó˚ü Óy xÓü üyö ˆö•z–

[ii] ˆÎyàú˛ˆÏ°Ó˚ §#üyÓ˚)ˆÏ˛õ !ö!ò≈T˛ §üyÜ˛ˆÏ°Ó˚ §ÇK˛y òyÄ–

[iii] xy = c2 ˛õÓ˚yÓ,ˆÏ_Ó˚ Ä˛õÓ˚ ˆÜ˛yö‰ !Ó®%ˆÏï˛ ï˛yÓ˚ x!û˛°¡∫ x + t2y = 2c §Ó˚°ˆÏÓ˚áyÓ˚ Ä˛õÓ˚ °¡∫ •ˆÏÓ⁄

[iv] s t
t

=
+ 1

• Ï̂° sÈÙÈ~Ó˚ tÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ ˛õ!Ó˚Óï≈˛ˆÏöÓ˚ •yÓ˚ !öî≈Î˚ Ü˛ˆÏÓ˚y Îáö t = 3.

[v] §Ó˚°ˆÏÓ˚áyÓ˚ ã˛°üyö ˆÜ˛yˆÏöy Ó›Ü˛îyÓ˚ à!ï˛Ó˚ §ü#Ü˛Ó˚î x = 16x + 5t2 • Ï̂° ˆòáyÄ ˆÎ Ü˛îy!ê˛ §Ó≈òy §ücÓ˚̂ Ïî

ã˛°üyö • Ï̂Ó–

í z̨_Ó̊– [i] ô!Ó˚ñ y = x3 – 3x2 + 9x – 5

í˛zû˛Î˚̨ õˆÏ«˛ xÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

dy
dx = 3x2È – 6x + 9

= 3 (x2 – 2x + 3)
= 3 (x2 – 2x + 1 + 2)
= 3 {(x – 1)2 + 2}

xÈÙ~Ó˚ ˆÜ˛yˆÏöy ÓyhflÏÓ üyˆÏöÓ˚ çöƒ 
dy
dx

= 0 S¢)öƒV •ˆÏï˛ ˛õyˆÏÓ˚ öy–

∴ ≤Ãò_ xˆÏ˛õ«˛ˆÏÜ˛Ó˚ ˆÜ˛yˆÏöy ã˛Ó˚ü Óy xÓü üyö ˆö•z–

[ii] üˆÏöÜ˛!Ó˚ñ a ≤ x ≤ b §§#ü !ÓhflÏyˆÏÓ˚ f (x) ~Ü˛!ê˛ §ÇK˛yï˛ñ

~Ü˛üyö !Ó!¢T˛ Ä §#üyÓÂô x Į̈̂ õ«˛Ü˛– ~áöñ a, a + h, a + 2h, ...., a + (n – 1) h, a + nh !Ó®%à%!° myÓ̊y a ≤ xÈ ≤ b

!ÓhflÏyÓ˚̂ ÏÜ˛ ≤ÃˆÏï˛ƒÜ˛!ê˛ h ˜òˆÏâ≈ƒÓ˚ nÈÙÈ§ÇáƒÜ˛ í˛z˛õ!ÓhflÏyˆÏÓ˚ !Óû˛=˛ Ü˛Ó˚y •ˆÏ°ñ a + nh = b  Óyñ nh = b – a •ˆÏÓ–

ï˛y•ˆÏ°ñ h
h

a

b

r

n

f a rh f x dx→
=

−
+ = �∑0

0

1
lim 	 
 	 


ˆÎáyˆÏöñ b-ˆÜ˛ §üyÜ˛ˆÏ°Ó˚ |ôù≈§#üy Ä

a-ˆÜ˛ §üyÜ˛ˆÏ°Ó˚ !ö¡¨§#üy ÓˆÏ°–

[iii] üˆÏöÜ˛!Ó˚ñ !öˆÏî≈Î˚ !Ó®% (x
1
, y

1
)

xy = c2

í˛zû˛Î˚̨ õˆÏ«˛ xÈÙ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

y x
dy
dx

+ ⋅ = 0

Óyñ
dy
dx

y
x= −

∴
dy
dx

y
x

x y

�
��

�
�� = −

1 1

1

1,� �

∴ −�
��

�
�� =dy

dx
x
yx y1 1

1

1,� �

∴ (x
1
, y

1
) !Ó®%ˆÏï˛ x!û˛°ˆÏ¡∫Ó˚ ≤ÃÓîï˛y =

x
y

1

1

x + t2y = 2c §Ó˚°ˆÏÓ˚áyÓ˚ ≤ÃÓîï˛y = − 1
2t

.



∴ x
y t

1

1
2
1 1−��
�
� = −

or, x
1

= y
1
t2

xyÓyÓ˚ñ x
1
y

1
= c2

or, y
1

2t2 = c2

or, y t c1 = ±

or, y
1

= ± c
t

y
1

=
c
t  •ˆÏ°ñ x

1
= ct

y
1

= − c
t  •ˆÏ°ñ x

1
= – ct

∴ !öˆÏî≈Î˚ !Ó®%Ó˚ fiÌyöyAÜ˛ ct c
t,�

�
�
�  Óyñ − −�

�
�
�ct c

t,

[iv] s =
t

t + 1
í˛zû˛Î˚̨ õˆÏ«˛ tÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

ds
dt =

t t
t

t

+ − ⋅
+

+

1 1 1
2 1

1

.

=
2 1

2 1 1

t t

t t

+ −
+ +
	 


	 
  =
t

t t
+

+ +
2

2 1 1	 


∴ 
ds
dt t

�
��

�
�� = 3

=
3 2
2 2

+
.4. =

5
16

∴ Îáö t = 3, ~áö tÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ sÈÙÈ~Ó˚ ˛õ!Ó˚Óï≈˛ˆÏöÓ˚ •yÓ˚ 
5

16 .

[v] x = 16t + 5t2

í˛zû˛Î˚̨ õˆÏ«˛ tÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛° Ü˛ˆÏÓ˚ ˛õy•zñ

v dx
dt

= = 16 + 10t

xyÓyÓ˚ñ í˛zû˛Î˚̨ õˆÏ«˛ tÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•ñz

f d x
dt

=
2

2 = 10 = ô %ÓÜ˛–

∴ Ü˛îy!ê˛ §Ó≈òy §ücÓ˚̂ Ïî ã˛°üyö •ˆÏÓ–

!Óû˛yàÈÙÙÙÙÈÚàÛ

3. !öˆÏò≈¢ xö%ÎyÎ˚# !ö¡¨!°!áï˛ ≤ÃŸ¿à%!°Ó˚ í˛z_Ó˚ òyÄ É

(a) ˆÎÈÙÈˆÜ˛yˆÏöy ò%!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ òyÄ ı 4 × 2 = 8
[i] 4 çö ü!•°y ~ÓÇ 7 çö ˛õ%Ó˚%ˆÏ£ÏÓ˚ üˆÏôƒ 6 çˆÏöÓ˚ ~Ü˛!ê˛ Ü˛yÎ≈!öÓ≈y•Ü˛ Ü˛!ü!ê˛ àë˛ö Ü˛Ó˚y •Î˚– Ü˛!ü!ê˛ˆÏï˛ [i] !ë˛Ü˛ ò%•z

çö ü!•°y §ò§ƒ ÌyÜ˛yÓ˚ [ii] Ü˛ü˛õˆÏ«˛ ò%•z çö ü!•°y §ò§ƒ ÌyÜ˛yÓ˚ §Ω˛yÓöy !öî≈Î˚ Ü˛ˆÏÓ˚y–

[ii] ày!î!ï˛Ü˛ xyˆÏÓ˚y• ï˛ˆÏ_¥Ó˚ §y•yˆÏÎƒ ≤Ãüyî Ü˛ˆÏÓ˚y ˆÎ 
1

2 5
1

5.8
1

8 11
1

3 1 3 2 6 4. . .. .. . .+ + + +
− +

= +n n
n

n	 
 	 

ˆÎáyˆÏö n ~Ü˛!ê˛ ˛õ)î≈ §Çáƒy ~ÓÇ n ≥≥≥≥≥ 1.

[iii] Ü ˛üyˆÏAÜ˛Ó˚ ˛õÂô!ï˛ˆÏï˛ §üyôyö Ü˛ˆÏÓ˚y É

3x + y + z = 10
x + y – z = 0

5x – 9y = 1



í z̨_Ó̊– [i] 4 çö ü!•°y Ä 7 çö ˛õ%Ó˚%ˆÏ£ÏÓ˚ 6 çö !öÓ≈yã˛ö Ü˛Ó˚y ÎyˆÏÓ 11
6C  í˛z˛õyˆÏÎ˚–

Ü˛!ü!ê˛ Ï̂ï˛ !ë˛Ü˛ 2 çö ü!•°y ÌyÜ˛ˆÏ° ˛õ%Ó˚%£Ï ÌyÜ˛ˆÏÓ !ë˛Ü˛ 4 çö–

∴ 4 çö ü!•°y ˆÌ Ï̂Ü˛ 2 çö ~ÓÇ 7 çö ˛õ%Ó˚%£Ï ˆÌˆÏÜ˛ 4 çö !öÓ≈yã˛ö Ü˛Ó˚y ÎyˆÏÓ 
4

2
7

4C C×  í˛z˛õyˆÏÎ˚–

∴ !ë˛Ü˛ 2 çö ü!•°y §ò§ƒ ÌyÜ˛yÓ˚ §Ω˛yÓöy

=
4

2
7

4
11

6

C C

C

×

=
4

2 2
7

4 3
6 5!
11

!
! !

!
! !

!
!

× ×

=
1
4

7
3

6 4 5 3 5 4 3 2
11 10 9 8 7

2 3
/ × / /

/ / × / ⋅ / ⋅ ⋅ / / × / ⋅ / ⋅ / ⋅ /
⋅ / /⋅ /⋅ / ⋅ / /

/ /

!
!

!
!

=
5

11.

3 çö ü!•°y Ä 3 çö ˛õ%Ó˚%£Ï !öÓ≈yã˛ö Ü˛Ó˚y ÎyˆÏÓ 4
3

7
3C C× í˛z˛õyˆÏÎ˚

4  ññ  ññ  Ä 2  ññ ññ  ññ  ññ  ññ 4
4

7
2C C× í˛z˛õyˆÏÎ˚

∴ 6 çˆÏöÓ˚ Ü˛!ü!ê˛ˆÏï˛ Ü˛ü˛õˆÏ«˛ 2 çö ü!•°y §ò§ƒ ÌyÜ˛ˆÏÓ

~áö Ü˛!ü!ê˛Ó˚ §Çáƒy =
4

2
7

4
4

3
7

3
4

4
7

2C C C C C C× + × + ×

=
/ / × / / + / / × / / + / /

/ / ×4
2 2

7
4 3

4
3 1

7
4 3

4
0 4

7
5!2

!
! !

!
! !

!
! !

!
! !

!
! !

!
!

=
7 6 5 4

4
7 6 5 4

3 2 1
7 6
2

⋅ ⋅ ⋅ /
/ + ⋅ / ⋅ ⋅

/ ⋅ / ⋅ + ⋅

= 210 + 140 + 21
= 371

∴ 6 çˆÏöÓ˚ Ü˛!ü!ê˛ˆÏï˛ Ü˛ü˛õˆÏ«˛ 2 çö ü!•°y §ò§ƒ ÌyÜ˛yÓ˚ §Ω˛yÓöy

=
371

C11
6

=
371
11!

6! 5!×

=
/ / / × / ⋅ / ⋅ / ⋅ / ⋅

⋅ / /⋅ /⋅ / ⋅ /
371 5 4 3 2 1

11 10 9 8 7

53

2 3

=
53
66

.

[ii] üˆÏöÜ˛!Ó˚ñ P (n) : 1
2 5

1
5 8

1
811

1
3 1 3 2 6 4. . . ......+ + + +

− +
= +n n

n
n	 
 	 


n = 1 •ˆÏ°ñ

Óyü˛õ«˛ =
1

2 5
1

10⋅ =

í˛yö˛õ«˛ =
1

6 1 4
1

10⋅ + =

∴ n = 1 •ˆÏ°ñ P (n) §ï˛ƒ

ô!Ó˚ñ n = m •ˆÏ°ñ P (n) §ï˛ƒ

∴ P (m) : 1
2 5

1
5 8

1
8 11

1
3 1 3 2 6 4⋅ + ⋅ + ⋅ + +

− +
= +....

m m
m

m	 
 	 




~áöñ n = m + 1 • Ï̂°

P (m + 1) : 1
2 5

1
5 8

1
8 11

1
3 1 3 2

1
3 2 3 5⋅ + ⋅ + ⋅ + +

− +
+

+ +
....

m m m m	 
 	 
 	 
 	 


=
m

m m m6 4
1

3 2 3 5+ +
+ +	 
 	 


=
3 5 2

2 3 2 3 5

2m m
m m

+ +
+ +	 
 	 


=
3 3 2 2
2 3 2 3 5

2m m m
m m
+ + +

+ +	 
 	 


=
3 1 2 1

2 3 2 3 5
m m m

m m
+ + +
+ +

	 
 	 

	 
 	 


=
m m

m m
+ +

+ +
1 3 2

2 3 2 3 5
	 
 	 

	 
 	 


=
m
m

+
+

1
6 10 =

m
m

+
+ +

1
6 1 4	 


∴ n = m + 1 •ˆÏ° P (m + 1) §ï˛ƒ–

∴ ày!î!ï˛Ü˛ xyˆÏÓ˚y•î ï˛_¥ xö%§yˆÏÓ˚ñ P (n) §ï˛ƒ ˆÎáyˆÏö n ~Ü˛!ê˛ ˛õ)î≈§Çáƒy ~ÓÇ n ≥ 1.

[iii] Cramer ÈÙÈ~Ó˚ !öÎ˚̂ ÏüÓ˚ §y•yˆÏÎƒ xyüÓ˚y çy!öñ

x y z= = =
∆
∆

∆
∆

∆
∆

1 2 3, ,

ˆÎáyˆÏöñ ∆ = 3 1 1

1 1 1

5 9 0

−
−

}

= 3 (0 – 9) – 1 (0 + 5) + 1 (–9 – 5)
= – 27 – 5 – 14
= – 46

` ∆
1

= 10 1 1

0 1 1

1 9 0

−
−

= 10 (0 – 9) – 1 (0 + 1) + 1 (0 – 1)
= – 90 – 1 – 1
= – 92

` ∆
2

= 3 10 1

1 0 1

5 1 0

−
= 3 (0 + 1) – 10 (0 + 5) + 1 (1 – 0)
= 3 – 50 + 1
= – 46

` ~ÓÇ ∆
3

= 3 1 10

1 1 0

5 9 1−

= 3 (1 + 0) – 1 (1 – 0) + 10 (– 9 – 5)
= 3 – 1 – 140
= – 138

∴ x = −
− =92

46 2 , y = −
− =46

46
1, z = −

− =138
46

3

∴ !öˆÏî≈Î˚ §üyôyö É x = 2
y = 1
z = 3



(b) ˆÎÈÙÈˆÜ˛yˆÏöy ò%!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ òyÄ ı 4 × 2 = 8

[i] y2 = 4ax x!ôÓ,ˆÏ_Ó˚ í˛z˛õÓ˚ xÓ!fiÌï˛ at at1
2

12,� �  ~ÓÇ at at2
2

22,� � !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ çƒyÈÙÈÓ˚ §ü#Ü˛Ó˚î !öî≈Î˚

Ü˛ˆÏÓ˚y– Î!ò çƒyÈÙÈ!ê˛ x!ôÓ,ˆÏ_Ó˚ öy!û˛ !òˆÏÎ˚ ÎyÎ˚ñ ï˛ˆÏÓ ˆòáyÄ ˆÎñ t1t2 = – 1.

[ii] x
a

y
b

a b
2

2

2

2
2 21+ = >� � í˛z˛õÓ,ˆÏ_Ók˚ öy!û˛àyü# ˆÜ˛yˆÏöy çƒyÈÙÈ~Ó˚ ò%!ê˛ !Ó®%Ó˚ í˛zÍˆÏÜ˛!wÜ˛ ˆÜ˛yî ÎÌyÜ ˛ˆÏü θθθθθ ~ÓÇ φφφφφ

• Ï̂° ≤Ãüyî Ü˛ Ï̂Ó˚y 
1
1 2 2 0−

+ + =e
e tan tanθ φ

.

[iii] ~Ü˛!ê˛ ˛õÓ˚yÓ,ˆÏ_Ó˚ öy!û˛mˆÏÎ˚Ó˚ fiÌyöyAÜ˛ ÎÌyÜ ˛ˆÏü (2, – 3) ~ÓÇ (2, 5) ó í˛zÍˆÏÜ˛wï˛y 
5
4 –

˛õÓ˚yÓ,ˆÏ_Ó˚ §ü#Ü˛Ó˚î !öî≈Î˚ Ü˛ˆÏÓ˚y–

í z̨_Ó̊– [i] at at1
2

12,� � Ä at at2
2

22,� �  !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ çƒyÈÙÈÓ˚ §ü#Ü˛Ó˚î •°ÈÙÙÙÙÈ

y at
at at

x at

at at

−
− =

−
−

2
2 2

1

1 2

1
2

1
2

2
2

or, y at
a t t

x at

a t t t t
−

−
=

−
+ −

2
2

1

1 2

1
2

1 2 1 2� 
 � 
 � 


or, y at x at
t t

−
=

−
+

2
2

1 1
2

1 2
........[i]

y2 = 4ax x!ôÓ,ˆÏ_Ó˚ öy!û˛Ó˚ fiÌyöyAÜ˛ (a, 0).

[i] öÇ §ü#Ü˛Ó˚î!ê˛ (a, 0) !Ó®%àyü#

∴ 0 2
2

1 1
2

1 2

− =
−
+

at a at
t t

or, − / =
/ −

+at
a t

t t1
1
2

1 2

1� �

or, − − = −t t t t1
2

1 2 1
21

or, − = +t t1 2 1      or, t t1 2 1= −   S≤Ãüy!îï˛V

[ii]
x
a

y

b
a b

2

2

2

2
2 21+ = >� � í˛z˛õÓ,ˆÏ_Ó˚ öy!û˛àyü# ˆÜ˛yˆÏöy çƒyÈÙÈ~Ó˚ ò%!ê˛ !Ó®%Ó˚ í˛zÍˆÏÜ˛!wÜ˛ ˆÜ˛yî θ ~ÓÇ φ.

ò%!ê˛ !Ó®%Ó˚ í˛zÍˆÏÜ˛!wÜ˛ ˆÜ˛yî θ ~ÓÇ φ
∴ !Ó®% ò%!ê˛Ó˚ fiÌyöyAÜ˛ ÎÌyÜ ˛ˆÏü (a cos θ, b sin θ) ~ÓÇ (a cos φ, b sin φ)

∴ çƒy!ê˛Ó˚ §ü#Ü˛Ó˚î
y b

b b
x a

a a
−

− = −
−

sin
sin sin

cos
cos cos

θ
θ φ

θ
θ φ ...........[i]

x
a

y
b

2

2

2

2 1+ =  í˛z˛õÓ,ˆÏ_Ó˚ ~Ü˛!ê˛ öy!û˛Ó˚ fiÌyöyAÜ˛ (ae, 0)ñ ˆÎáyˆÏö e •° í˛z˛õÓ,ˆÏ_Ó˚ í˛zÍˆÏÜ˛wï˛y

[i] öÇ §ü#Ü˛Ó˚î (ae, 0) !Ó®%àyü#ñ

∴ 0 −
−

= −
−

b
b

ae a
a

sin
sin sin

cos
cos cos

θ
θ φ

θ
θ φ	 
 	 


or, /−

/ + − = −

/− / + −
sin

cos sin

cos

sin sin

θ
θ φ θ φ

θ
θ φ θ φ

2
2 2

2
2 2

e



or, e cos cos cos sin sin
θ φ θ θ φ θ θ φ+ − + = +

2 2 2

or, e cos cos cos sin sin
θ φ θ θ φ θ θ φ+ = + + +

2 2 2

or, e cos cos cos
θ φ θ θ φ θ φ+ = − +�

�
�
� = −�

�
�
�2 2 2

or, e =
−

+
cos

cos

θ φ

θ φ
2

2

or, 1
1

2 2

2 2

−
+ =

+ − −

+ + −
e
e

cos cos

cos cos

θ φ θ φ

θ φ θ φ

or, 1
1

2 2 2

2 2 2

−
+ =

−e
e

sin sin

cos cos

θ φ

θ φ

or, 1
1 2 2

−
+ = −e

e
tan tanθ φ

or, 1
1 2 2

0−
+ + =e

e
tan tanθ φ

 S≤Ãüy!îï˛V

[iii]

ˆÎˆÏ•ï%˛ñ öy!û˛mˆÏÎ˚Ó˚ fiÌyöyAÜ˛ (2, – 3) Ä (2, 5) ó xï˛~Óñ ˛õÓ˚yÓ,ˆÏ_Ó˚ !ï˛Î≈Ü˛ x«˛ yÙxˆÏ«˛Ó˚ §üyhsˇÓ˚y°–

öy!û˛mˆÏÎ˚Ó˚ üˆÏôƒ ò)Ó˚c = 2ae = 2 2 5 32 2− + +	 
 	 
 = 8

or, ae = 4           Se = í˛zÍˆÏÜ˛wï˛yV

or, a ⋅ =5
4

4       �e =�
�

�
�

5
4

or, a = 16
5

xyüÓ˚y çy!öñ e b
a

2
2

21= +

or, b
a

e
2

2
2 1= −

Y

′Y

′X X

(2, 5)

(2, 1)

(2, –3)



or, b2 = a e2 2 1−� �

= 
16 16

5 5
25
16 1

×
× ⋅ −�

�
�
�

= 
16 16

5 5
9

16
× / /
× × / / = 

144
25

˛õÓ˚yÓ,ˆÏ_Ó˚ ˆÜ˛ˆÏwÓ˚ fiÌyöyAÜ˛
2 2

2
5 3

2 2 1+ −�
�

�
� =, ,	 


∴ ˛õÓ˚yÓ,ˆÏ_Ó˚ §ü#Ü˛Ó˚î É
y x−

−
−

=
1

256
25

2
144
25

1
2 2	 
 	 


Óyñ
25 1

256
25 2

144
1

2 2y x−
−

−
=

	 
 	 

.

(c) ˆÎÈÙÈˆÜ˛yˆÏöy ò%!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ òyÄ ı 4 × 2 = 8

[i] üyö !öî≈Î˚ Ü˛ˆÏÓ˚y ı n
n n n

n
→

+ + + + +�
�
��

�
�
��α

lim ...1 2 2
3

[ii] ≤Ãüyî Ü˛ Ï̂Ó˚y ı
dx

x4 5
1
3

2
0

2

+ =� cos
log

π

[iii] üyö Ü˛ˆÏÓ˚y ı 2 1 12 12 9 2x x x dx+ + −� 	 


í z̨_Ó̊– [i]
n

n n n

n
→ ∝

+ + + + +�
�
��

�
�
��

lim .....1 2 2
3

=
n

n n
n

n
n

n n
n→ ∝

+ + + + + +�
��

�
��

lim
.....

1 1 2

= n
n

r

n
n r

n→ ∝
=

+∑lim 1

1

=
n

n

r

n
r
n→ ∝

=
+∑lim 1

1

1

= n
h

r

n

rh→ ∝
=

+∑lim 1
1

   �nh = 1	 
 = 1
0

1
+� x dx

=
1

1 1
2

1 1 1
2

0

1

+
+

�

�
�
�
�

�

�
�
�
�

+x	 


=
2
3

2 1
3
2 −

�
��

�
�� =

2
3

2 2 1−� � .



[ii] dx
x4 50

2
+� cos

π

=
dx

x

x4 5
1

2

1
2

2

2

0
2

+ ⋅
−

+

�
tan

tan

π

=
1 2

4 4 2 5 5 2

2

2 20
2

+�
�

�
�

+ + −
�

tan

tan tan

x dx

x x

π
=

sec

tan

2

20
2 2

9
2

x dx

x−
�

π

=
2

9 20

1 dz
z−�  = 2

32 20

1 dz
z−�

= 2
2 3

3
3

0

1

⋅
+
−

�
��

�
��

log
z
z

=
1
3

2 1
3

1log log−

=
1
3

2log  S≤Ãüy!îï˛V

ô!Ó˚ñ tan x z
2

=

∴ 1
2 2

2sec x dx dz=

x

z

0

0 1
2

π

[iii] 2 1 12 12 9 2x x x dx+ + −� 	 


= − − − + −�1
9

18 9 12 12 9 2x x x dx	 


= − − − + −�1
9

12 18 21 12 12 9 2x x x dx	 


= − − + − + + −��1
9

12 18 12 12 9 21
9

12 12 92 2x x x dx x x dx	 


= − + − + − + / /
/ × / + −
/

��1
9

12 12 9 12 12 9 21
9

3 4
3

4
3

2 2
7

3

2x x d x x
x

x dx� �

= −
+

+ − + �
�

�
� − −�

�
�
� +

+ �1
9

1

1 1
2

12 12 9 7 4
3

2
3

2 1 1
2

2 2

1x x x dx c� �

=
− + − +

− + −
+

−�

�

�
�
�

�

�

�
�
�

+−2
27

12 12 9 7

2
3

4
3

4
3

2
16
18

2
3

4
3

2
3
2

2
1x x

x x x x
c� �

� �
sin

= − + − +
−�

�
�
� + −

+ −
�

�

�
�
��

�

�

�
�
��

+−2
27

12 12 9 7

2
3

4
3

4
3

2
8
9

3 2
4

3
2

2

1x x
x x x

x c	 
 sin SˆÎáyˆÏö c §üyÜ˛°ö ô %ÓÜ˛V



(d) ˆÎÈÙÈˆÜ˛yˆÏöy ò%!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ òyÄ É 4 × 2 = 8

[i] §üyôyö Ü˛ˆÏÓ˚y ı 
d y
dx

x
2

2 2= +log , ≤Ãò_ xyˆÏåÈ y = 0, 
dy
dx = 0 Îáö x = 1

[ii] §üyôyö Ü˛ˆÏÓ˚y ı (ey + 1) x dx = (x + 1) ey dy.
[iii] ç#Óyî% !öˆÏÎ˚ ˆÜ˛yˆÏöy ~Ü˛ àˆÏÓ£ÏîyÎ˚ ˆòáy ÎyÎ˚ ˆÎ ˆÜ˛yˆÏöy §üˆÏÎ˚ ç#Óyî%Ó˚ §Çáƒy ˆÎ •yˆÏÓ˚ Ó,!Âô ˛õyÎ˚ ï˛y ˙ §üˆÏÎ˚

ç#Óyî%Ó˚ §ÇáƒyÓ˚ âöü)ˆÏ°Ó˚ §üyö%˛õy!ï˛Ü˛– Î!ò !ï˛ö â^ˇê˛yÎ˚ ç#Óyî%Ó˚ §Çáƒy xyê˛à%î •Î˚ñ ï˛ˆÏÓ Ü˛ï˛ §üˆÏÎ˚ ˙ §Çáƒy

64 à%î •ˆÏÓ⁄

í z̨_Ó̊– [i]
d y

dx
x

2

2
2= +log

or, d
dy
dx

x dx�
�

�
� = +log 2	 


∴ d
dy
dx

x dx dx�
�

�
� = + ��� log 2

∴ dy
dx x dx dx dx= − + ���log 2

or,
dy
dx

x x x x c= − + +log 2 1

or,
dy
dx

x x x c= + +log 1

≤Ãò_ 
dy
dx

= 0  Îáö x = 1

∴ 0 = log 1 + 1 + c
1
   or, c

1
= –1

∴ dy
dx

x x x= + −log 1

or, dy = x log x dx + x dx – dx

∴ dy x x dx x dx dx� ���= + −log

∴ y =
x x x x x c

2 2 2
22 4 2

log − + − +

or, y =
x x x x c

2 2
22 4

log + − +

≤Ãò_ y = 0, Îáö x = 1

∴ 0 = 1
2 1 1

4 1 2log + − +c

∴ c2 1 1
4

3
4= − =

∴ y x x x x= + − +
2 2

2 4
3
4

log

[ii] e xdx x e dyy y+ = +1 1� � 	 


or, xdx
x

e dy
e

y

y+ =
+1 1



or,
xdx
x

e dy

e

y

y+ =
+�� 1 1

or, dx dx
x

e dy
e

y

y− + =
+��� 1 1

or, x x e cy− + = + +log log log1 1

or, log loge
x

c e
x

y
+

�
��

�
�� = +

1
1� �

∴ e
x

c e
x

y
+ = +

1
1� �

∴ e c e xx y2 2 2 21 1= + +� � 	 

[iii] üˆÏöÜ˛!Ó˚ñ ç#Óyî%Ó˚ §Çáƒy = G ~ÓÇ §üÎ˚ t

~ÓÇ ô!Ó˚ ≤ÃÌˆÏü ç#Óyî%Ó˚ §Çáƒy = g

≤ÃŸ¿yö%ÎyÎ˚#ñ
d
dt
G Gα

1
3

∴ dG
dt

kG=
1
3

∴ dG

G

dt1
3

= K

∴ dG

G

kdt

g

g

1
3

0

3
8

= ��

or,
3
2

2
3

8

0
3G kt

g

g
=

or, 3
2

8 3
2

3 2
3g g k	 
� �− =

or,
3
2

4 3
2

3
2

3g g k− =� � or, 3
2

2
3g k=

∴ dG
G

g dt1
3

2
33

2=

∴ dG

G
g dt

g

g
t

1
3

2
3

3
2

64

0
=� �

or, 3
2

3
2

2
3

2
3

64
G g t

g

g
=  or, 3

2
16 3

2
2

3
2

3
2

3g g g t− =� �

or,
3
2

15 3
2

2
3

2
3. g g t= or, t = 15

∴ 15 â^ˇê˛yÎ˚ ç#Óyî%Ó˚ §Çáƒy 64 à%î •ˆÏÓ–



(e) ˆÎÈÙÈˆÜ˛yˆÏöy ã˛yÓ˚!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ òyÄ É 4 × 4 = 16
[i] í˛z°¡∫ x«˛Î%=˛ ç°˛õ)î≈ ~Ü˛!ê˛ ¢AÜ%˛ xyÜ,˛!ï˛Ó˚ ˛õye ˆÌˆÏÜ˛ ≤Ã!ï˛ !ü!öˆÏê˛ 88 âö!üê˛yÓ˚ !ö!ò≈T˛ •yˆÏÓ˚ ˛õy¡õ Ü˛ˆÏÓ˚ ç° ÓyÓ˚

Ü˛Ó˚y •ˆÏFåÈ– ¢AÜ%˛Ó˚ xô≈¢#£Ï≈ ˆÜ˛yî 45º •ˆÏ° Îáö ç°hflÏˆÏΩ˛Ó˚ àû˛#Ó˚ï˛y 2 !üê˛yÓ˚ ï˛áö ç°hflÏˆÏΩ˛Ó˚ xÓöüˆÏöÓ˚ •yÓ˚ !öî≈Î˚

Ü˛ Ï̂Ó̊y–

[ii] Î!ò x cos ααααα + y sin ααααα = p §Ó˚°ˆÏÓ˚áy!ê˛ 
x
a

y
b

2

2

2

2 1+ =  í˛z˛õÓ,_!ê˛Ó˚ flõ¢≈ Ü˛ˆÏÓ˚ñ ≤Ãüyî Ü˛ˆÏÓ˚y

a2 cos2 ααααα + b2 sin2 ααααα = p2–

[iii] ≤Ãüyî Ü˛ˆÏÓ˚y ˆÎñ ˆÜ˛yˆÏöy ≤Ãò_ Ó,ˆÏ_Ó˚ !û˛ï˛Ó˚ §Ó≈Ó,•Í ˆÎ xyÎ˚ï˛ˆÏ«˛e xhsˇ!°≈!áï˛ Ü˛Ó˚y ÎyÎ˚ ï˛y ~Ü˛!ê˛ Óà≈ˆÏ«˛e–

[iv] ~Ü˛!ê˛ á§í ¸̨y !ã˛ˆÏe y2 = 4ax ~ÓÇ x2 = 4ay x!ôÓ,ˆÏ_Ó˚ xhsˇà≈ï˛ ˆ«˛e!ê˛ !ã˛!•´ï˛ Ü˛ˆÏÓ˚y ~ÓÇ §üyÜ˛°ˆÏöÓ˚ §y•yˆÏÎƒ

ï˛yÓ˚ ˆ«˛eú˛° !öî≈Î˚ Ü˛ˆÏÓ˚y–

[v] §Ó˚°Ó˚̂ ÏáyÎ˚ à!ï˛¢#° ~Ü˛!ê˛ Ó›Ü˛îyÓ˚ ̂ «˛ˆÏe v2 = u2 + 2fs §)e!ê˛ ≤Ã!ï˛¤˛y Ü˛ˆÏÓ˚y– S!ã˛•´à%ˆÏ°y ≤Ãã˛!°ï˛ xÌ≈ Ó•ö Ü˛ˆÏÓ˚V–

[vi] §Ó˚°ˆÏÓ˚áyÓ˚ §ücÓ˚̂ Ïî ã˛°üyö ~Ü˛!ê˛ Ü˛îyÓ˚ ˛õÓ˚̨ õÓ˚ !ï˛ö!ê˛ xÓÜ˛y¢ t1, t2 ~ÓÇ t3ÙÈ~Ó˚ üˆÏôƒ ˆÓà v1, v2 ~ÓÇ v3 • Ï̂°

≤Ãüyî Ü˛ˆÏÓ˚y ˆÎ 
v v
v v

t t
t t

2 1

3 2

1 2

2 3

−
− =

+
+ –

[vii] ~Ü˛!ê˛ hflÏˆÏΩ˛Ó˚ ¢#£Ï≈ˆÏò¢ ˆÌˆÏÜ˛ xÓyˆÏô ˛õï˛ö¢#° ~Ü˛!ê˛ ˛õyÌÓ˚á[˛ Îáö x !üê˛yÓ˚ ˆöˆÏüˆÏåÈñ ï˛áö hflÏˆÏΩ˛Ó˚ ¢#£Ï≈ˆÏò¢ ˆÌˆÏÜ˛

y !üê˛yÓ̊ ö# Ï̂ã˛Ó̊ ~Ü˛!ê˛ fiÌyö ̂ Ì Ï̂Ü˛ x˛õÓ̊ ~Ü˛!ê˛ ̨õyÌÓ̊á[˛ xÓy Ï̂ô ö# Ï̂ã˛Ó̊ !ò Ï̂Ü˛ ̂ åÈ Ï̂í ¸̨ ̂ òÄÎ̊y •Î̊– Î!ò ̂ §à%!° !fiÌÓ̊yÓfiÌy

ˆÌˆÏÜ˛ ˛õˆÏí ¸̨ ~ÓÇ í˛zû˛ˆÏÎ˚ ~Ü˛•z §ˆÏAà üy!ê˛ˆÏï˛ ˆ˛õÔÑåÈyÎ˚ñ ï˛ˆÏÓ ˆòáyÄ ˆÎ hflÏˆÏΩ˛Ó˚ í˛zFã˛ï˛y 
x y

x
+	 
2

4 !üê˛yÓ˚–

í z̨_Ó̊– [i] üˆÏöÜ˛!Ó˚ñ ¢AÜ%˛ xyÜ,˛!ï˛Ó˚ ˛õyˆÏeÓ˚ Óƒy§yô≈ r !üê˛yÓ˚

~ÓÇ í˛zFã˛ï˛y h !üê˛yÓ˚

∴ h
r = =cot º45 1

∴ r = h

¢AÜ%˛Ó˚ xyÎ˚ï˛ö =
1
3

1
3

2 3π πr h h= �r h=	 


v =
1
3

3πh

í˛zû˛Î˚̨ õˆÏ«˛ t ÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

dv
dt

h dh
dt

= / /1
3

3 2π. .

or, 88 =
22
7

22× × dh
dt     �

dv
dt

=�
�� 88 ~ÓÇ h = 2

�
��

or,
dh
dt

= ×
×

88 7
22 22 = 7

∴ Îáö çˆÏ°Ó˚ àû˛#Ó˚ï˛y 2 !üê˛yÓ˚ ï˛áö ç°hflÏˆÏΩ˛Ó˚ xÓöüˆÏöÓ˚ •yÓ˚ 7 !üê˛yÓ˚‡!ü!öê˛–

[ii] x
a

y
b

2

2

2

2 1+ =

í˛zû˛Î˚̨ õˆÏ«˛ xÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

2 2
02 2

x
a

y
b

dy
dx

+ ⋅ =

or,
dy
dx

x
a

b
y

= − ×2
22

2
= − b x

a y

2

2

h 45º



∴ dy
dx

b x

a yx y

�
��

�
�� = −

1 1

2
1

2
1,� 


    [ (x
1
, y

1
) í˛z˛õÓ,ˆÏ_Ó˚ í˛z˛õÓ˚ ˆÎÈÙÈˆÜ˛yˆÏöy !Ó®% ]

∴ (x
1
, y

1
) !Ó®%ˆÏï˛ í˛z˛õÓ,ˆÏ_Ó˚ flõ¢≈ˆÏÜ˛Ó˚ §ü#Ü˛Ó˚î

y y
b x

a y
x x− = − −1

2
1

2
1

1� 


or, a2y y
1

– a2y
1

2 = – b2x x
1

+ b2x
1
2

or, b2x x
1

+ a2y y
1

= a2y
1
2 + b2x

1
2

or, b2x x
1

+ a2y y
1

= a2b2........... [i]    
�

x

a

y

b
1
2

2
1
2

2 1+ =
�
�
�
�

�
�
�
�

xyÓyÓ˚ñ x cos α + y sin α = p §Ó˚°ˆÏÓ˚áy!ê˛ í˛z˛õÓ,_ˆÏÜ˛ flõ¢≈ Ü˛ˆÏÓ˚–

∴
b x a y a b

p

2
1

2
1

2 2

cos sinα α= =

∴ x
1

=
a

p

2 cos α
 ~ÓÇ y

b
p1

2
= sin α

� (x
1
, y

1
) í˛z˛õÓ,ˆÏ_Ó˚ í˛z˛õ!Ó˚!fiÌï˛ !Ó®%

∴ a
p a

b
p b

4 2

2 2

4 2

2 2 1
cos sinα α+ =

or, a2cos2α + b2sin2α = p2 S≤Ãüy!îï˛V

[iii] üˆÏöÜ˛!Ó˚ñ Ó,ˆÏ_Ó˚ §ü#Ü˛Ó˚î x2 + y2 = a2 ñ

ˆÎáyˆÏö a Ó,ˆÏ_Ó˚ Óƒy§yô≈

üˆÏöÜ˛!Ó˚ñ (x, y) Ó,ˆÏ_Ó˚ í˛z˛õ!Ó˚!fiÌï˛ ˆÜ˛yö !Ó®%–

∴ Ó,ˆÏ_Ó˚ !û˛ï˛Ó˚ xyÎ˚ï˛ˆÏ«˛ˆÏeÓ˚ ˜òâ≈ƒ = 2x

Ä ≤ÃfiÌ = 2y

xyÎ˚ï˛ˆÏ«˛ˆÏeÓ˚ ˆ«˛eú˛° = A = 2x.2y = 4xy
∴ A2 = 4x2y2

P = 4x2 (a2 – x2)    Sô!Ó˚ñ A2 = PV

í˛zû˛Î˚̨ õˆÏ«˛ xÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•z

dP
dx = 8x (a2 – x2) – 4x2.2x

= 8xa2 – 16x3

xyÓyÓ˚ñ í˛zû˛Î˚̨ õˆÏ«˛ x ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

d P
dx

2

2 = 8a2 – 48x2

~áöñ P ~Ó˚ ã˛Ó˚ü Óy xÓü üyˆÏöÓ˚ çöƒñ

dP
dx

= 0

or, 8xa2 – 16x3 = 0
or, 8x (a2 – 2x2) = 0
or, a2 = 2x2    [ x ≠ 0, � xyÎ˚ï˛ˆÏ«˛ˆÏeÓ˚ ˜òâ≈ƒ 2x ]

or, x =
a

√2
  [ x }îydÜ˛ •ˆÏï˛ ˛õyˆÏÓ˚ öy ]

Y

′Y

′X X

(x, y)

o



~áöñ
d P
dx x a

2

2

2

�
��

�
�� =

√

= 8 48
2

2
2

a a− ×

= – 16a2 < 0

∴ x a=
√2

•ˆÏ° PÙÈ~Ó˚ ã˛Ó˚ü üyö xyˆÏåÈ–

∴ x a=
√2

•ˆÏ° A2ÙÈ~Ó˚ ã˛Ó˚ü üyö xyˆÏåÈ–

∴ x a=
√2

•ˆÏ° AÈÙÈ~Ó˚ ã˛Ó˚ü üyö xyˆÏåÈ–

~áö x a=
√2

 •ˆÏ°ñ y2 = a a a2
2 2

2 2
− =

∴ y =
a

√2
∴ AÈÙÈ~Ó˚ ã˛Ó˚ü üyö xy Ï̂åÈ Îáö x = y

∴ xyÎ˚ï˛ˆÏ«˛ˆÏeÓ˚ ˆ«˛eú˛° §Ó≈Ó,•Í •ˆÏ° ˆ§!ê˛ ~Ü˛!ê˛ Óà≈ˆÏ«˛e •ˆÏÓ–

[iv] x2 = 4ay

or, y =
x

a

2

4
y2 = 4ax

∴ x
a

ax
4

216
4=

or, x3 = 64a3     or, x = 0
or, x = 4a

x = 0,  y = 0
x = 4a, y = 4a

∴ OABCO xÇˆÏ¢Ó˚ ˆ«˛eú˛°

= ydx
a

0

4� [ ˆÎáyˆÏö y2 = 4ax ] – ydx
a

0

4� [ ˆÎáyˆÏö x2 = 4ay ]

= 2
4

2

0

4

0

4
a x dx x

a
dx

aa
− ��

= 2 2
3

1
4

1
3

3
2

0

4
3

0

4
a x

a
x

a a
. .−

=
4

3
8 1

4
1
3

64 3a a a
a

a. . .−

=
32
3

16
3

2 2a a−

=
16

3

2a

∴ !öˆÏî≈Î˚ ˆ«˛eú˛° =
16

3

2a
Óà≈~Ü˛Ü˛–

Y

′Y

′X X

C

O

x2 = 4ay

y2 = 4ax

(4a, 0)



[v]

üˆÏöÜ˛!Ó˚ñ OX
→

§Ó˚°ˆÏÓ˚áyÎ˚ f §ücÓ˚̂ Ïî à!ï˛¢#° ~Ü˛!ê˛ Ü˛îy u ≤ÃyÓ˚!Ω˛Ü˛ ˆÓˆÏà O !Ó®% ˆÌˆÏÜ˛ Îyey Ü˛ˆÏÓ˚ ~ÓÇ t §üˆÏÎ˚

Ü˛îy!ê˛ P !Ó®%ˆÏï˛ xyˆÏ§ñ ˆÎáyˆÏö OP = s.

ˆÎˆÏ•ï%˛ñ Ü˛îy!ê˛ f §ücÓ˚̂ Ïî à!ï˛¢#°ñ §%ï˛Ó˚yÇ P !Ó®%ˆÏï˛ Ü˛îyÓ˚ ˆÓà v •ˆÏ°ñ Ü˛îyÓ˚ à!ï˛Ó˚ §ü#Ü˛Ó˚î •Î˚

dv
dt

f= Óyñ
dv
ds

ds
dt

f⋅ =

Óyñ v dv
ds

f⋅ =    � P !Ó®%ˆÏï˛ Ü˛îyÓ˚ ˆÓà = v ds
dt

= �
��

Óyñ vdv = fds

∴ v dv f ds= ��
Óyñ

v fs c2

2 2
= +

Óyñ v2 = 2fs + c    [ c = §üyÜ˛°ˆÏöÓ˚ ô %ÓÜ˛ ]

≤ÃŸ¿yö%ÎyÎ˚#ñ v = u Îáö s = 0
∴ u2 = c
∴ v2 = u2 + 2fs S≤Ãüy!îï˛V

[vi] üˆÏöÜ˛!Ó˚ñ Ü˛îyÓ˚ ≤ÃyÓ˚!Ω˛Ü˛ ˆÓà u ~ÓÇ ˆ§!ê˛ f §ücÓ˚̂ Ïî à!ï˛¢#°– Î!ò t
1
, t

2
 Ä t

3
 §üˆÏÎ˚Ó˚ xÓÜ˛y¢ ˆ¢ˆÏ£Ï Ü˛îyÓ˚ ˆÓà

ÎÌyÜ ̨ Ï̂ü x, y Ä z •Î˚ñ ï˛ˆÏÓ

∴ x = u + ft
1
.........(1)

y = u + f (t
1

+ t
2
)......(2)

z = u + f (t
1

+ t
2
+ t

3
)......(3)

≤ÃŸ¿yö%ÎyÎ˚#ñ v
1

=
u x+

2 , v
2

=
x y+

2 , v
y z

3 2= +

∴ 
v v
v v

2 1

3 2

−
− =

x y u x

y z x y
y u
z x

+ − +

+ − + = −
−

2 2

2 2

=
u f t t u

u f t t t u ft

+ + −

+ + + − +
1 2

1 2 3 1

� �
� � � �

=
f t t

t t t t t
1 2

1 2 3 1

+

+ + −
� �

� �

=
t t
t t
1 2

2 3

+
+    � f ≠ 0   S≤Ãüy!îï˛V

[vii] üˆÏöÜ˛!Ó˚ñ AB hflÏˆÏΩ˛Ó˚ ¢#£Ï≈ˆÏò¢ A ~ÓÇ ï˛yÓ˚ í z̨Fã˛ï˛y h !üê˛yÓ˚–

A ¢#£Ï≈ˆÏò¢ ˆÌˆÏÜ˛ xÓyˆÏô ˆåÈˆÏí ¸̨ ˆòÄÎ˚y ≤ÃÌü ˛õyÌÓ˚á[˛ Îáö C !Ó®%ˆÏï˛ xyˆÏ§ñ ï˛áö D !Ó®% ˆÌˆÏÜ˛ !mï˛#Î˚ ˛õyÌÓ˚á[˛

xÓyˆÏô ˆåÈˆÏí ¸̨ ˆòÄÎ˚y •Î˚–

≤ÃŸ¿yö%ÎyÎ˚#ñ AC = x,  AD = y.

üˆÏöÜ˛!Ó˚ñ C !Ó®%ˆÏï˛ ≤ÃÌü ˛õyÌÓ˚áˆÏ[˛Ó˚ ˆÓà u.

∴ u2 = 2gx [� ˛õyÌÓ˚á[˛!ê˛ˆÏÜ˛ A !Ó®% ˆÌˆÏÜ˛ !fiÌÓ˚yÓfiÌyÎ˚ åÈyí ¸̨y •Î˚ ]

← →s
X

PO



xyÓyÓ˚ñ ≤ÃŸ¿yö%ÎyÎ˚#ñ C !Ó®% ˆÌ Ï̂Ü˛ ≤ÃÌü Ä D !Ó®% ˆÌˆÏÜ˛ !fiÌÓ˚yÓfiÌyÎ˚ ˆåÈˆÏí ¸̨ ˆòÄÎ˚y !mï˛#Î˚ ˛õyÌÓ˚á[˛ ~Ü˛•z §ˆÏAà üy!ê˛ˆÏï˛

˛õˆÏí ¸̨– í˛z=˛ xÓfiÌyö ò%!ê˛ ˆÌˆÏÜ˛ t ˆ§ˆÏÜ˛[˛ §üÎ˚ ˛õˆÏÓ˚ ˆ§à%!° üy!ê˛ˆÏï˛ ˆ˛õÔÑåÈˆÏ°ñ ï˛yˆÏòÓ˚ à!ï˛Ó˚ §ü#Ü˛Ó˚î ˆÌˆÏÜ˛ ˛õyÄÎ˚y ÎyÎ˚ñ

CB = ut gt+ 1
2

2 ~ÓÇ DB =
1
2

2gt

∴ h – x = ut gt+ 1
2

2 ..........[i] ∴ h y gt− = 1
2

2..........[2]

[1] ˆÌ Ï̂Ü˛ [2] !ÓˆÏÎ˚yà Ü˛ˆÏÓ˚ ˛õy•z

ut = (h – x) – (h – y) = y – x

or, t =
y x

u
−

t ÈÙÈ~Ó˚ üyö (2)ÈÙÈ~ Ó!§ˆÏÎ˚ ˛õy•zñ

h y g
y x

u
g

y x
gx

− = ⋅
−

= / ⋅
−
/

1
2

1
2 2

2

2

2	 
 	 

   �u gx2 2=

or, h = y
y x

x
xy y x

x
x y

x
+

−
=

+ −
=

+	 
 	 
 	 
2 2 2

4
4

4 4 .

∴ hflÏˆÏΩ˛Ó˚ í˛zFã˛ï˛y 
x y

x
+	 
2
4

!üê˛yÓ˚ S≤Ãüy!îï˛V–

!Óû˛yàÈÙÙÙÙÈÚâÛ

4. !öˆÏò≈¢ xö%ÎyÎ˚# !ö¡¨!°!áï˛ ≤ÃŸ¿à%!°Ó˚ í˛z_Ó˚ òyÄ É 6 × 4 = 24
{ (a) Ä (b)ÙÈ~Ó˚ üˆÏôƒ ˆÎÈÙÈˆÜ˛yˆÏöy ~Ü˛!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ òyÄ }
{ (c) Ä (d)Ù~Ó˚ üˆÏôƒ ˆÎÈÙÈˆÜ˛yˆÏöy ~Ü˛!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ òyÄ }
{ (e), (f) Ä (g)Ù~Ó˚ üˆÏôƒ ˆÎÈÙÈˆÜ˛yˆÏöy ò%!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ òyÄ }

(a) [i] (1 + x)32Ù~Ó˚ !Óhfl,Ï!ï˛ˆÏï˛ (3r + l) ï˛ü ˛õˆÏòÓ˚ §•à (x + 5) ï˛ü ˛õˆÏòÓ˚ §•ˆÏàÓ˚ §üyö •ˆÏ°ñ r ÈÙÈ~Ó˚ üyö

!öî≈Î˚ Ü˛ˆÏÓ˚y–

[ii] n ( > 1) ôöydÜ˛ ˛õ)î≈§Çáƒy •ˆÏ° ˆòáyÄ ˆÎ (42n + 2 – 15n – 16) §Ó≈òy•z 225 myÓ˚y !Óû˛yçƒ– 3+3
(b) [i] ÎˆÏÌFåÈû˛yˆÏÓ !öÓ≈y!ã˛ï˛ ˆÜ˛yˆÏöy x!ôÓˆÏ£Ï≈ 53!ê˛ Ó˚!ÓÓyÓ˚ ÌyÜ˛yÓ˚ §Ω˛yÓöy !öî≈Î˚ Ü˛ˆÏÓ˚y–

[ii] y x x x= + + − + ∞1
2 3

2 3

! !
. . . . . . ~ÓÇ z y

y y= − − − − ∞
2 3

2 3
.... .  • Ï̂° ˆòáyÄ ˆÎ x

ee z=
−

log 1
1

3 + 3

(c) [i] y e x= −sin 1
 ~ÓÇ z e x= −cos 1

•ˆÏ° ≤Ãüyî Ü˛ˆÏÓ˚y ˆÎ 
dy
dz Ù~Ó˚ üyö xÙ~Ó˚ í˛z˛õÓ˚ !öû≈˛Ó˚ Ü˛ˆÏÓ˚ öy– 3 + 3

[ii] xy + 1 = cos (xy) • Ï̂°
dy
dx

~Ó˚ üyö !öî≈Î˚ Ü˛ˆÏÓ˚y Îáö x = π
2 , y = 0

(d) [i] y
x

x
x= +

�
�

�
� +−tan

cos
sin

sin log1
1 	 
 • Ï̂° 

dy
dx -~Ó˚ üyö !öî≈Î˚ Ü˛ˆÏÓ˚y–

[ii] x2 + y2 = a2 • Ï̂° ˆòáyÄ ˆÎ 
1 1

2
3
2

2

+
= −

y

y a
� �

. 3 + 3

(e) [i] üyö !öî≈Î˚ Ü˛ˆÏÓ˚y ı 
tan

cos

x

x
dx4� .  [ii] üyö !öî≈Î˚ Ü˛ˆÏÓ˚y ı 

2

4 2 52

x

x x

dx

− ++� . 3 + 3

�

�

 
 
 

!

 
 
 

�
� 
! 

"
# 
$ 

A

B

h
D

C

2y



(f) [i] üyö !öî≈Î˚ Ü˛ˆÏÓ˚y ı tan−� 1 x dx

[ii] üyö !öî≈Î˚ Ü˛ˆÏÓ˚y ı 
dx

b x a x2 2 2 2cos sin+� 3 + 3

(g) [i] üyö !öî≈Î˚ Ü˛ˆÏÓ˚y ı 
sin

cos cos
x dx

x x2 3
0

2

− +� 	 
 	 


π

[ii] üyö !öî≈Î˚ Ü˛ˆÏÓ˚y ı 
x dx

x x− +� 1 42	 
 � �
3 + 3

(h) [i] !ö!ò≈T˛ §üyÜ˛ˆÏ°Ó˚ §ÇK˛yÓ˚ §y•yˆÏÎƒ x dx
a

b
2� -~Ó˚ üyö !öî≈Î˚ Ü˛ˆÏÓ˚y–

[ii] üyö !öî≈Î˚ Ü˛ˆÏÓ˚y ı 
sin

sin cos

x dx

x x+�
0

2
π

3 + 3

í z̨_Ó̊– (a) [i] (1 + x)32 !Óhfl,Ï!ï˛ˆÏï˛ (3r + 1) ï˛ü ˛õò

= t r3 1+ = 32
3

3C xr
r.

~ÓÇ (r + 5) ï˛ü ˛õò = tr + 5

= t
r + +4 1	 
 = 32

4
4C xr

r
+

+⋅

≤ÃŸ¿yö%ÎyÎ˚#ñ
32

3
32

4C Cr r= +

∴ •Î˚ñ 3r = r + 4 xÌÓyñ 3r + r + 4 = 32

Óyñ 2r = 4 Óyñ 4r = 28

Óyñ r = 2 Óyñ r = 7

∴ rÈÙÈ~Ó˚ üyö 2 Óy 7.

[ii] 4 15 162 2n n+ − −
= 16 15 161n n+ − −
= 1 15 15 161+ − −+	 
n n

= 1 15 15 15 15 15 161
1

1
2

2 1
3

3 1+ + + + + − −+ + + +n n n nC C C n......

= 1 15 1 15 3 15 15 15 162 1
2

1 1+ + + + + + − −+ + −n C C nn n n	 
 ......

= 15 15 152 1
2

1
3

1n n nC C+ + −+ ⋅ + .....

= 225 15 151
2

1
3

1n n nC C+ + −+ ⋅ + +.... .

∴ x > 1 ˆÎÈÙÈˆÜ˛yˆÏöy ôöydÜ˛ ˛õ)î≈§Çáƒy •ˆÏ° ≤Ãò_ Ó˚y!¢!ê˛ §Ó≈òy 225 myÓ˚y !Óû˛yçƒ •ˆÏÓ–

(b) [i] ˆÎˆÏ•ï%˛ñ x!ôÓˆÏ£Ï≈ 366 !òö ÌyˆÏÜ˛ ~ÓÇ 366 !ò Ï̂ö 52!ê˛ ˛õ)î≈ §Æy• Ä 2 !òö x!ï˛!Ó˚=˛ ÌyˆÏÜ˛–

flõT˛ï˛•zñ 52 §Æy• ˆÌ Ï̂Ü˛ 52!ê˛ Ó˚!ÓÓyÓ˚ ˛õyÄÎ˚y ÎyˆÏÓ ~ÓÇ ÎˆÏÌFåÈû˛yˆÏÓ !öÓ≈y!ã˛ï˛ x!ôÓˆÏ£Ï≈ 53!ê˛ Ó˚!ÓÓyÓ˚ ÌyÜ˛ˆÏï˛ •ˆÏ°

x!ï˛!Ó˚=˛ ò%!ê˛ !òˆÏöÓ˚ üˆÏôƒ ~Ü˛!ê˛ Ó˚!ÓÓyÓ˚ ÌyÜ˛ˆÏï˛ •ˆÏÓ–

~áöñ §ÆyˆÏ•Ó˚ ˛õÓ˚̨ õÓ˚ ò%!ê˛ !òö !ö¡¨!°!áï˛ !Ó!û˛ß¨ ≤ÃÜ˛yÓ˚ •ˆÏï˛ ˛õyˆÏÓ˚ÈÙÙÙÙÈ

[i] Ó˚!ÓÓyÓ˚ñ ˆ§yüÓyÓ˚       [ii] ˆ§yüÓyÓ˚ñ üAà°ÓyÓ˚    [iii] üAà°ÓyÓ˚ñ Ó%ôÓyÓ˚   [iv] Ó%ôÓyÓ˚ñ Ó,•flõ!ï˛ÓyÓ˚

[v] Ó,•flõ!ï˛ÓyÓ˚ñ ¢%Ü ˛ÓyÓ˚   [vi] ¢%Ü ˛ÓyÓ˚ñ ¢!öÓyÓ˚      [vii] ¢!öÓyÓ˚ñ Ó˚!ÓÓyÓ˚



§%ï˛Ó˚yÇñ ÚÚ§ÆyˆÏ•Ó˚ ˛õÓ˚̨ õÓ˚ ò%!ê˛ !òöÛÛ öü%öy ˆòˆÏ¢Ó˚ xhsˇà≈ï˛ §üû˛yˆÏÓ §Ω˛yÓƒ öü%öy !Ó®%Ó˚ §Çáƒy = 7

üˆÏöÜ˛!Ó˚ñ A = !öÓ≈y!ã˛ï˛ x!ôÓˆÏ£Ï≈ 53!ê˛ Ó˚!ÓÓyÓ˚ ÌyÜ˛yÓ˚ âê˛öy–

ï˛y•ˆÏ°ñ A âê˛öyÓ˚ xhsˇà≈ï˛ öü%öy !Ó®%Ó˚ §Çáƒy = 2

∴ A âê˛öy âê˛yÓ˚ §Ω˛yÓöy = P A 2
7

	 
 = .

[ii] y = 1
2 3

2 3
− + − + ∞x x x

! !
........

= e x−

z = − − − − ∞y
y y2 3

2 3̀
......

= loge y1 −	 

or, eZ = 1 – y
or, ez = 1 – e–x

or, e ex z− = −1

or, e
e

x
z=

−
1

1

∴ x
ee z=

−
log 1

1
 S≤Ãüy!îï˛V

(c) [i] y e x= −sin 1
z e x= − −cos 1

∴ y
z

e

e

x

x
=

−

−−

sin

cos

1

1 = e x xsin cos− −+1 1

= e
π
2    �sin cos− −+ =�

��
�
��

1 1
2x x π

∴ y = ze
π
2

í˛zû˛Î˚̨ õˆÏ«˛ zÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•z

dy
dz

e=
π
2

∴ dy
dx

ÈÙÈ~Ó˚ üyö xÈÙÈ~Ó˚ í˛z˛õÓ˚ !öû≈˛Ó˚ Ü˛ˆÏÓ˚ öy–

[ii] xy + 1 = cos (xy)

í˛zû˛Î˚̨ õˆÏ«˛ xÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

y x
dy
dx

xy y x
dy
dx

+ = − +�
�

�
�sin 	 


or, y x
dy
dx

xy+�
�

�
� + =1 0sin 	 


∴ y x
dy
dx

+ = 0   1 0+ ≠sin xy	 


or,
dy
dx

y
x

= −

Îáö x = π
2 , y = 0, ï˛áö 

dy
dx

= 0 .



(d) [i] y = tan
cos

sin
sin log−

+
�
�

�
� +1

1
x

x
x	 


= tan
cos sin

cos sin cos sin
sin log−

−

+ +

�

�
�
�

�

�
�
� +1

2 2

2 2
2 2

2 2
2

2 2

x x

x x x x
x	 


= tan
cos sin cos sin

cos sin

sin log−
+�

�
�
� −�
�

�
�

+�
�

�
�

"
#
  

$
  

�
�
  

!
  

+1
2

2 2 2 2

2 2

x x x x

x x
x	 


= tan
cos sin

cos sin
sin log−

−

+

�

�
�
�

�

�
�
� +1 2 2

2 2

x x

x x
x	 


= tan
tan

tan
sin log−

−

+

�

�
�
�

�

�
�
� +1

1
2

1
2

x

x
x	 


= tan
tan tan

tan tan
sin log−

−

+

�

�
�
�

�

�
�
� +1 4 2

1
4 2

π

π

x

x
x	 


= tan tan sin log− −�
�

�
�

"#$
��! +1

4 2
π x

x	 


=
π
4 2

− +x xsin log	 

í˛zû˛Î˚̨ õˆÏ«˛ xÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

dy
dx

x
x

= − +0 1
2

cos log	 


∴ dy
dx

x
x

= −
cos log	 
 1

2
[ii] x2 + y2 = a2

í˛zû˛Î˚̨ õˆÏ«˛ xÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

2 2 0x y
dy
dx

+ =

Óyñ
dy
dx

x
y

= − Óyñ y
x
y1 = −

xyÓyÓ˚ñ í˛zû˛Î˚̨ õˆÏ«˛ xÈÙÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xÓÜ˛°ö Ü˛ˆÏÓ˚ ˛õy•zñ

y
2

=
d y

dx

2

2 = −
−y x

dy
dx

y2 = −
+y x

y

y

2

2

= − + = −x y

y
a
y

2 2

3

2

3



∴ 
1 1

2
3
2

2

+ y

y
� �

=

1
2

2

3
2

2

3

+
�
��

�
��

−

x
y

a
y

= −
+

×
x y

y

y

a

2 2
3
2

3

3

2

� �

= − ×a
y

y

a

3

3

3

2

= – a S≤Ãüy!îï˛V

(e) [i]
tan

cos

x

x
dx4�

= tan . secx x dx4�
= tan tan secx x x dx1 2 2+� � �

= z z zdz1 24+� � � . ô!Ó˚ñ tan x = z2

= 2 2 6z z dz+� � � ∴ sec2 2x dx zdz=

=
2
3

2
7

3 7z z c+ +

=
2
3

2
7

3
2

7
2tan tanx x c+ + ,  c = §üyÜ˛°ˆÏöÓ˚ ô %ÓÜ˛–

[ii] 2

4 2 52

x

x x

dx

− ++�
=

1

4 5
2 2loge

dz

z z− +�
=

1

2 1
2 2 2loge

dz

z − +
� 	 
 	 


=
1 2 4 52

2
log

log
e

e z z z c− + − + +

= 1 2 2 4 2 52
2

log
log

e
e

x x x c− + − + ++ ,  c = §üyÜ˛°ˆÏöÓ˚ ô %ÓÜ˛–

(f) [i] tan−� 1 x dx

= tan tan− −− ���1 1x dx
d
dx

x dx dx� �� �

= x x
x x

x dxtan− − + ⋅ ⋅�1 1
1

1
2

ô!Ó˚ñ 2x = z

∴ 2 2x
e dx dz. log =



= x x x
x

dxtan− − +�1 1
2 1

= x x
z zdz

z
tan .− −

+�1
2

1
2

2
1

= x x
z

z
dztan− − + −

+�1
2

2
1 1

1

= x x dz dz
z

tan− − +
+��1

21

= x x z z ctan tan− −− + +1 1

= x x x x ctan tan− −− + +1 1

= x x x c+ − +−1 1	 
 tan ,  c = §üyÜ˛°ˆÏöÓ˚ ô %ÓÜ˛–

[ii] dx
b x a x2 2 2 2cos sin+�

=
sec

tan

2

2 2 2
x dx

b a x+�
=

dz
b a z2 2 2+�

=
1
2

2
2a

dz

z b
a+ �

�
�
�

�

=
1 1
2

1
a b

a

z
b
a

c⋅ ⋅
�

�
�
�

�

�
�
� +−tan

=
1 1
ab

a z
b

ctan− �
�

�
� +

=
1 1
ab

a x
b

ctan
tan− �

�
�
� + ,    c = §üyÜ˛°ˆÏöÓ˚ ô %ÓÜ˛–

(g) [i] sin
cos cos

x dx
x x2 30

2
− +� 	 
 	 


π

= −
− +� dz

z z2 31

0

	 
 	 


=
dz

z z2 30

1

− +� 	 
 	 
      � f x dx f x dx
b

a

a

b 	 
 	 
= −�
��

�
����    

x

z

0

1 0
2

π

=
1
5

2 3

2 30

1 − + +
− +� z z

z z
dz

	 
 	 

	 
 	 


=
1
5

1
3

1
20

1

+ + −
�
�

�
�� z z

dz

ô!Ó˚ñ tan x = z
∴ sec2x dx = dz

ô!Ó˚ñ cos x = z
∴ – sin x dx = dz

ô!Ó˚ñ x = z2

dx = 2zdz



=
1
5

3 2
0

1
log loge ez z+ − −

=
1
5

4 1 3 2log log log loge e e e− − +� �

=
1
5

8
3loge

�
�

�
�

[ii] x dx

x x− +� 1 42	 
 � �
ô!Ó˚ñ

x

x x x
x

x− +
= − + +

+1 4 1 42 2	 
 � �
A B C

=
A B Cx x x

x x

2

2

4 1

1 4

+ + − +

− +
� � 	 
 	 


	 
 � �
∴ x = A (x2 + 4) + (x – 1) (Bx + C)

x = 1 •ˆÏ°ñ 1 = 5A + 0  ⇒ A 1
5

=

í˛zû˛Î˚̨ õˆÏ«˛ x2ÈÙÈ~Ó˚ §•à §üyö Ü˛ˆÏÓ˚ ˛õy•zñ

0 = A + B ⇒ B = − = −A 1
5

xyÓyÓ˚ñ í˛zû˛Î˚̨ õˆÏ«˛ ô %ÓÜ˛˛ õò §üyö Ü˛ˆÏÓ˚ ˛õy•zñ

O = 4A – C ⇒ C = 4A =
4
5

∴ x dx

x x− +� 1 42	 
 � �

=
1
5

1
1

1
5

4
5

42⋅ − +
− +

+

�

�
�
�

�

�
�
�� x

x

x
dx

=
1
5 1

1
5 4

4
5 42 2

dx
x

xdx
x

dx
x− −

+
+

+���
=

1
5 1

1
10

2
4

4
5 22 2 2

dx
x

xdx
x

dx
x− −

+
+

+���
=

1
5

1 1
10

4 2
5 2

2 1log log tanx x x− − + + +− c    c = §üyÜ˛°ˆÏöÓ˚ ô %ÓÜ˛–

(h) [i] x dx a rh
a

b

h
h

r

n
2

0
2

1
� ∑= +→

=

lim 	 
 ;

= h
h

n

n

a arh r h→
=

+ +∑0
2 2 2

1

2lim � �

= h
h

h h
h

r

h

r

n

r

n

a ah r r→ → →
===

+ + ∑∑∑0
2

0
2

0
2

111

2
3lim lim lim

= h
h

h ha nh
ah n n h n n n

→ → →+
+

+
+ +

0
2

2

0

32 1
2

1 2 1
6

lim lim lim� � 	 
 	 
 	 


     f (x) = x2

f (a + rh) = (a + rh)2

nh = b – a



=
h

a nh
h hanh nh h

nh nh h nh h
→ → →+ + +

+ +
0 0 0

2 2
6

lim lim lim� � 	 
� � 	 
 	 


=
h

a b a
h

a b a b a h
h

b a b a h b a h
→

−
→

− − +
→+ +
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