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Differentiate w.r.t. 'x'
Question # 1
xt+2x0 4+ x°
Solution Let y = x*+2x’ +x°
Differentiating w.r.t. x

d d
LA —(x4 +2x° +x2)
dx dx

= ix“ + Zix3 +—x°
dx dx

= 4x* +2(3x7 )+ 247

= 4x° +6x° +2x

Question # 2

3
X +2x 243
3
Solution Let y= X +2x 243

Diff. w.r.t x
3
%z%()ﬁ +2x 2 +3)
x dx
3
_d 04 +i(3)
dx dx dx
=-3 H+2(——x 2 1)+0
5
= % —3x " —3x 2
x
dy 1 1
or E —3(? x5/2)
Question # 3
a+x
a—x
Solution Let y= arx
a—x

Now

ﬂzi(a+xj (a—x);c(a+x)—(a+x);i(a_x)
dx dx (a—x)2
_(a=x)(0+1)=(a+x)(0-1)

) (a=x)

a—x
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(a=x)(1)=(a+x)(=1)

R

a—-x+a+x 2a
= 5 = 5 Answer
(a—x) (a—x)
Question # 4
2x—-3
2x+1
Solution Let y= 2x -3
2x+1
Now intzx_3j
dx dx\2x+1
(2x+1) L (2x-3) = (2x-3) L (2x+1)
_ dx dx
(2x+1)’
_(2x+1)(2-0)—(2x-3)(2+0)
(2x+1)°
C(2x+1)(2)-(2x-3)(2)
(2x+1)°
_2(2x+1-2x+3)
(2x+1)°
2(4
= ()2 = 8 > Answer
(2x+1) (2x+1)
Question # 5
(x=5)(3-x)

Solution  Let y=(x-5)(3—x)
=3x—x>—15+5x

=—x*+8x—15
Now
ﬂzﬂ(—x2+8x—15)
dx dx
dy : d d
=—(—=x")+8—(x)——(15
L ()48 (x) - (15)
=-2x""+8(1)-0 =-2x+8 Answer
Question # 6
2
1
"3,
(57
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Jx
' +(35) -2 )
= X +— — X -
Jx X
=x+—-2 =x+x'-2
X
Now diff. w.r.t x
dy d 1 d d . d
— =—(x+x -2) =—X@)+— -——(2
= 2) =D )
= 1+(-1-x"H=0=1-x7
2_
:1_%:xx—21 Answer
Question # 7
1))
Jx

(R)(o)
NP

)

= Since x
Jx

Solution Consider y =

(1+\/;) x(l—x

D=

1+
=X

[NS]o8)
N—

Now

2
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Question # 8
5 2
(x +1)
x* -1
(x2 + 1)2
Solution Let y = 5
x -1

Differentiating w.r.t. x
5 2
dy _d (x +1)
dc  dx| x*-1

(1) ) () ()

_ (1)

(2 -1) 2(* +1)Hjx(x2 +1) = (2 +1)"(2x)

L b 2
dx (xz—l)
(P =1) 2(x +1)(20) = (2 +1) (2x)
_ (x* -1)
2x(x +1)| 2(x =1)= (x> +1)
_ (x*-1)
(1) 207 —2-x 1]
G
2 2
_ 2x(x +1)(x2 3) Answer
(¥ -1)
Question #9
x*+1
x> =3
. X+
Solution Let y = 73

Differentiating w.r.t. x
dy d x> +1
dx  dx\ x*=3

(2 =3) L (2 +1)= (2 +1)L(x*-3)

_ dx dx

_ (v -3)
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(x*=3) (2x)—(** +1)(2x)
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2x(x2 —3—x’ —1)

(x2 —3)2 (x2 —3)2
2x(— _
= x( 4)2 = 8x 5 Answer
2 2
(x —3) (x —3)
Question # 10
N1+ x
VI—x
— 12
Solution let y = I+x = (H—XJ
NI—x 1—x
12
Now & _ i(H_XJ
dx dx\1-x
) 1(1”)5 li(1+xj
2\1—-x dx\1-x
d d
) l(“_xj; (1—x);(1+x)—(l+x)£(l—x)
2\1-x (1-x)*
B l(l—xJZ (I-x)(1)=(1+x)(-1)
2\ 1+x (1-x)’
1 1
o 1(0=x)2 [ 1-x+1+x (1-x)2 2
2(1+x)2 (1-x) 2(1+x)2 | (1-x)’
= 11 T - ! T Answer
(1+x)2(1-x)" 2 Vi+x (1-x)?2
Question # 11
2x—1
Var+1
Solution  Let y = 2x 1
x+1

Differentiating w.r.t. x

ﬂ _ i 2x—1
dx - dx ( )1/2

x*+1

(x2 +1)1/2 d(2x—1)—(2x—1)d(x2 +1)1/2

dx dx

(2 +1))
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1 12 d
2 01)7 (2)=(2x-1) (22 +1) "L (P41
(@) @)= () e
(x2+1)
2(#+1)7 = (201 (2x)
2(x2+
- x2+1)
1 , o2 2xt—x
= 2l x"+1) ——
(x2+1) ( ) (x2+1)1/2
1 27 +2-2x" +x
(x2+1) (x2+1)1/2
= x+2 or _x+2 Answer
(x2+1)\/x2+1 (x2+1)3/2
Question # 12
NJa—x
a+x
Solution
Do yourself as Question # 10
Question # 13
V' +1
NES|
2
Solution let y = !
x* -1
1
[P H1)2
x* -1
Differentiating w.r.t x.

1
dy  d[x+1)?
de  dx\ x*—1

1

(P +1)2d (X +1
20 x*=1) dx| x* -1
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(x* + 1)(2x)]

1
11| (P =D2x) -

2\ x* +1 (x2—1)2
1N 1] 207 20— 24" - 2x
2Vx*+1 ()62_1)2
1N -1 4x
2Ux*+1 (x2—1)2
—24x* -1

R R N

2 Answer

Question # 14
Jl+x—=1-x
VI+x++1-x
Solution Assume y = JItx—yl-x
VI+x+1-x
Ji+x—+1-x Jl+x—+1-x : ..
= : Rationalizing
Vi+x+V1-x J1+x—+1-x
2
(\/l+x—\/l—x)

(Virx) -(Vi=x)

(Jm)2 +(Jﬁ)2 ~2(Vi+x)(vi=x)

I+x-1+x
1t x+l-x-2(1+x)(1-x)

2x

2-21-x7

=

2(1—(1—x2)

|

2x
1
1-(1-x°)2

X
Now differentiation w.r.t x

2x
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D=

dy _ d|1=(1-%)

dx  dx .

: 3 =(1-x) +1-47
= i X _1+(1_x2)2 _ iz ( ) ’
x (1—x2)2 X (1—x2)2
1
1 1_(1—x2)2 1— 1_x2
T 1 -, = Answer
. (1—x2)2 xAl—x
Question # 15
xJa+x
Na—x
1
- Warxr  (a+x)?
Solution let y = _
va—Xx a—x
Diff. w.r.t. x
1
dy _ix(a+xj/2
de dx \a—x
d (a+x }/2 a+x }é d .
" Y + —X (1)
de\a—x a—x) dx
d (a+xjy2 1(a+xj%l d (a+x)
Now — _ 2 d
dx\a-x 2 a—-x dx\a—x

_ l(aﬂc)% (a—x) jx(a+x)—(a+x)§x(a_x)

(a—x)
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=l(a—x)%[a—x+a+xj=l 1 [ 2a ]
2(a+x)% (a—x)2 2(a+x)%(a—x)_% (a—x)2

(a+x)%(a—x)2_% (a+x)%(a—x)%
Using in eq. (1)
dy a a+x /2
9 . ; —+ ( j )
dx (a+x)2(a—x)2 a-x
1
ax (a+x)?2
= T 3t T
(a+x)2(a—x)2 (a—x)?2
_ 2 2
_ ax+(a-|;x)(a )36) _axta -x Answer

(a+x)2(a—x)? \/m(a—x)%

Question # 16
If y=\/_—L , show that 2xﬂ+ y= 2Jx
X x

NP

Solution  Since y = Jx——

— x2—x 2
Diff. w.r.t. x
b dld
dx dx
1 3
= —x?+—x?
2 2

Multiplying by 2x

1 3 1y 3,
2xﬂ= 2x lx2 +2x lx2 :>2xﬂ=x21+x21
dx 2 2

1 1
2x@ =
dx

dx
y 11 1 11
= 2x—+y= x2+x2+x2-x? y=x2-x?2
dx
|
= 2xﬂ+ y= 2x? = 2xﬂ+ y= 2Jx  Proved
dx dx

Question # 17
If y = x*+2x*+2 , prove that % = 4xy-1
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Solution  Since y = x*+2x"+2

Now & - i( t2x° +2)
dx dx
= Q = 4x4_1+2(2x2_1)+0
dx
= 4x° +4x
=N % = dx(x*+1) ... (i)

Now y = x"+2x*+2
= y-1= x*+2x*+2-1
= xX*+2xX°+1 = (x2+1)2
:>\/yT=(x2+1) 1.e. (x2+1) = Jy—1
Using it in eq. (1), we have

= % = 4xy—1 as required.
X
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