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oy _ __ adz [ (-7)(-7-1) _adz ]
5z = 82(az _ b)1+7 -7+ ol ‘Az —b +
dy a (-)(=7-1) adz }

82 - (az_b)S' [_7'{_ 2| aZ—b+ .........

Taking limit 6z —» 0

sy a [ )(-7-1) adz }
5%@052 - leino (az—b)° o 2! az- b

dy a

z = @-pg 0

d 1 —7a
E[(az - b)J = laz-bp| A

EXERCISE 2.3

Q.1 Differentiate w.r.t. ‘x’

X+ 253 + X2
Solution:

Let y = xX*+ 23+ x2

Diff. w.r.t. ‘x’
d d d d
& = 0D+ 25 0+ 50
d 4 d ., d ., d
a}f = 4x41.&(x)+2.3x31.&(x)+2x21.&(x)
dy _ .3 2
ax " 4x7.1+6x°.1+2x.1
Y _ 1 4 6x2 + 2x Ans
dx '

Q2 x3+2x%+2

Solution:
Let y = x2+2x2+2
Diff. w.r.t. ‘x’

d d _ d _ d
& = o P25 6+ @)
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d 5 d -3 51 d
a¥:—3x31.&(x)+2.7x2 gx X *0

gy - -4 -5/2
ax " =3X7.1-3x7".1

d 1 1
a% =3 (X7 + —572) Ans.

X
a+Xx
Q.3 a_x (Lhr. Board 2008, 2010, 2011)
Solution:
a+X
Let Y = I«
Diff. w.r.t. ‘x’
dy d (a+_><)
dx = dx\a-x
d d
e eI e E-X)
B (a—x)°
_(@=x)0+1) -(@+xx)(0-1
B (a—x)°
_a—-Xxta¥x
O
dy ~ _2a
dx = @a-x? AN,
Q.4 g;( . ‘I’ (L.B 2008)
Solution:
2Xx -3
Let Y = ox+1
Diff. w.r.t. ‘x’
dy d (Zx — 3)
dx — dx\2x+1

dy (2x+1)%(2x—3)—(2x—3)%(2x+1)
dx ~ (2x + 1)
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dy (2x+1).2-(2x-3).2

dx ~ (2x + 1)°
dy  2[2x+1-2x+3]
dx ~ (2x + 1)°
dy _ _2(4)
dx = (2x+ 1)2

dy 8

dx :(Zx + 1)2 Ans.

Q5 (x-5@3-Xx)

Solution:
Let y = (x=5(0B-X%)
Diff. w.r.t. ‘x’
dy d
o = 5 [x-5E-x]
d d d
o= (x=5) 3 B %) PE M)y (x-5)
d
o= x-5) ()@=
%}Kl = —X+5+3=X
dy _
dx—8—2x Ans.
1 2
es (V-35)
Solution:
1 2
Let y = (\/?(—@j
, (1Y 1
v = (R + () -2 ()
_ a1
y = x+X—2
y = X+x*t-2
Diff. w.r.t. ‘X’

d d d _ d
& = a0 -5 @
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dy
dx
dy
dx
dy
dx

dy
dx

v Ans,

(L) (x=x*)
X

Q.7 \/—

Solution:

< <K <

Diff. w.r.t ‘x’

gig gle g2 =i

(L++%) (x =%
X

o
(1 ++/x) (x = xy/x)
3
x(L £A) (1 —=a/x)
W
X f@i= (W]
X
X (E=%)

X X

1 ., d 3 3,4 d
1/2-1 (X)_EXS/Z 1 &(X)

g

= 2\/;( Ans,
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2 2
Q.8 ﬁxz—tlll (L.B 2007) (G.B 2007)

X
Solution:
(X2 + 1)2
y = 21
X -1
Diff. w.r.t ‘x’
dy _ 1[(X2 + 1)2}
dx ~ dx| x*-1
gy KD g 0 (¢ g 0¢ - )
dx ~ (- 1)
d
dy (x2—1).2(x2+1).&(x2+1)—(x2+1)2.2x
dx ~ (x* - 1)
dy 20 =D +1) 22x = 2x(x* + 1)
dx ~ (x* = 1)
dy _ 23+ 1) [20¢= D= (X + 1]
dx ~ (x%=1)?
dy  2x(¢ + D)@x3=25%% 1)
dx ~ N )
dy 2 EDxE-3)
ax = R A
2
Q.9 f(z i% (L.B 2009)
Solution:
X2 +1
Let Yy = 32_3
Diff. w.r.t ‘x’
dy _ d (X2_+1j
dx T dx\x?-3
d d

dy (=3 g (C+ 1) - (x*+1) 5 (x*-3)
dx ~ (x* - 3)?
dy  (x*=3).2x= (x*+1).2x
dx ~ (X% - 3)?
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3[1 + X
Q0 X

Solution:

2x—-1

dy  2x(x¥*-3-x*-1)

dx ~ (X% - 3)?
dy _ 2x(=4)_
dx = (x*-23)
d —8X
% :m Ans.
_\1+Xx

y = 1-x

1 412
y = (1—>J
w.r.t ‘x’
dy 1(1'”()1/2
dx = dx\I-xXx
dy 1(1+x)%_1 1ot 5 |
dx — 2 \1-x “'dx

d d

dy 1 (1+X)1/2[(1x)&(1+x)(1+x)&(lx)}
dx = 2 {1=%x
dy _1(+x" {(1—x)<0+1)—(1+x)(0—1)}
dx ~ 2 1-x)?
dy 1-x+1+x

dx 2(1 + X)l/Z (l _ X)—l/2+2

dy _

dy

2
dx T 21+ x (1-x)*?
1

dX 7 Af1+x (1 -x)*?

Solution:

Let

y:

2x -1
X® +

7
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Diff. w.r.t x’

dy d(2x-1
dx — dx \’X2+1

d d
dy (\/x2+1)&(2x—1)—(2x—1)&(\/x2+1)
dx (X + 1)

1 _

dy (\/x2+1)2—(2x—1).§(x2+1)1/2.2x
dx ~ X +1

X(2x = 1)
gy ) 24X +1- \/;2+—]-
dx ~ X+ 1

203+ 1) 2x° +x

dy \/x2+1
dx ~ X+ 1

dy 2 +222%° +x
dx T (X + 1)\

dy x+2
dx_(_xTDm Ans.

a—X
Q.12 «/a” (L.B 2004)

Solution:
a—X
a+Xx
_ a— 1/2
Y = a+x

Let y

Diff. w.r.t x’
gy _ i(a_ )1/2
dx — dx\a+Xx

dy _ 1 (a;j‘m d (a;j
dx ~ 2 \a+x "dx \a+x
d d
o 1<axwz[<a+x>d—x<a—x>—<a—x>d—x<a+x>
dx =~ 2(@+x) P (@+x)°
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dy _ (@+x(0-1)-(a=x)(0+1)

dx -1
2(a_x)l/2 (a+ X) 2 +2
dy —a-x-a+xX
dX = 2v/a—x (a+x)¥?
dy —2a
dx = 2\Ja-x(a+x)¥
dy —a
dx = '—a—x(a+x)3’2 Ans.
jx? +1
13
Q x°—1
Solution:

?X%‘I‘l X2+11/2
Let y = \/ﬁ_ y = X2_

Diff. w.r.t ‘x’.
dy _ d (x40
dx ~ dx (xz—lj
dy _ 1 (¢ £1% N AES IV
dx ~ 2 (xz—l) “dx (xz—l)

(D) g 0 F 1)~ (¢ + 1) g 06— 1)
(x* - 1)°

QX _ l(XZ + 1)—1/2 |:
dx ~ 2(x*-1)"?
dy (-1 .2x—(x*+1).2x
dx ~ 2(X2 + 1)1/2 (X2 _ 1)—1/2+2
dy  2x(¢-1-x*-1)

dX T 24+ 1 (X2 —1)%?

dy —2X
N (xz— 1)3,2 Ans.
0.14 \/1+x—\/1—x
' \J1+x+4/1-x
Solution:
\/1+x—\/1—x

et Y T Trx+1-x



Mathematics (Part-11) 88 (Ch.2) Differentiation

Al x=1-x Afl+x-1-x
y - JI+x+41-x  AT+x-1-x
y - (\1+x-+/1-x)?
(V1 +x)? - (V1 -x)?
(T (o) - 2T )

y = 1+x-(1-x)
B 1+x+1-x-21+x)(1=x)
y = 1+x-1+x
2-221-%
y = 2X
~2(1-+1-59)
y = 2X
1-4/1-%
y = X
Diff. w.r.t. ‘x’
dy 1(1—3[1—%)
dx — dx X
d d
dy X g (@maf1=5¢) <L =af1=57) 5 ()
dx ~ x°
-1
dy X. 5 (1-x)" 2x - (1-1/1-%) .1
dx ~ X

dx ~ N
x2—\1-x*+1—x

dy 1-x?

dx ~ N

dy 1-+1-x

ADnS.
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Solution:
x\/a + X a+x\2
Let y = '_a—x y = X a_x

Diff. w.r.t. ‘X’

3 - [ t=il
dx ~ dx

a dx — la—x 'dx(x)
day 1 (a+x)_1/2 Q(a+x) a+Xx

dx -~ %2 la—x - dx X +«/a—x

d d
dy _ x (@+x)*” {(a‘x)&(“X)—(3+X)d_x(a—><)} \Ja+x
dx = 2 (a_X)—1/2 (a—x)2 N 2
QX _ x[(a X)(O+1) (a+x)(0 1)] a+tx

ax 26 40 @ x)3 "a-x

dy X(@a=X+a+Xx)

atx
= +
dX © 2\Ja+ x (@-x) ¥ nla=x

dy _ 2a% LNaEX
dx ~ 2 a+x(a—x)3”2 \Ja=x
dy _

a+x
dx a+x(a )2 " \fa—x
dy ax+(@a+x)(a—x)

dx 7 rfa+x(a—x)*
dy  ax+a’-x°
dx = +/a+x(a-x)*?
2 2
dy a“+ax-—x
ax = a+x(a—x)3’2 Ans.

Q.16 Ify=+/x- T showthat2x%§+y:2\/§<. (L.B 2004)

Solution:

Let

b
=
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Diff. w.r.t. ‘x’
d d d  _
a¥ — d_X (Xl/Z)_&(X 1/2)
dy _ 1 i (—_1) 312
ax T 2% ~2)%
dy _ 1 1
dx = 24/x T3
dy _ 1 1
dx T 2/x  2x/x
- dy o _ o (L 1 1
Taking 2xdx+y— 2x(2\/;(+2X\/;() +\/;< \/;(

X 1 1

d
2xa¥ +y = 24/x| . 1Hence proved.
Q.17 Ify =x*+2x%+2, prove that %3(1 =4x\y-— 1. (G.B 2006)(L.B 2009(S) (L.B 2007)
Solution:
Let y = x*+2x%+2
Diff. w.r.t. ‘x’
d d d d
& = g ) +25,0)+ 5.
= 4 +2(2x)+0
dy _ .3
dx = 4x° + 4X
Taking,
Iy—-1 = axx*+2x¢+2-1
= 4x \/xz +2x2+1
= 4x \/(x2 + 1)2
= 4x (X +1)
= 4x3 + 4x
d
Y ax\ly — 1 Hence proved.





