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Q1. Find % making svitable substitutions in the following function defined as:

1—-x
i'y - 1+x
Solution
i-x
Y= |i1+x

Ditf. w.r.t x, we name

Solved Exercise 2.4

du _ (=1)(14x)=(1)(1=x)

dx (14u)?

(14x)2

-
-

T (14x)2

Diff. w.r.t u

lu

dy 1 1
—= Uz - U
du 2 ¥ 4

l

—

2N U

By Chain Rule

dy dy du
dx du  dx

-t -

|

2Vx (14x)2

“l=X=14X
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i-x i1+Xx
But u=—= = |[—
1+Xx i=X

let u=vVvx+yx .......... (1)

Then y=va=u: ... (2)

|
2Vu

From(l):—:= 1+

— 2Vx+1

T 2Yx

Also from (2)

dy — |
—_—=eUz =E—=

o
du Z Zv
By Chainrule

dy_dyxdu
dx du’ dx

1 2Jx+1

2vu  2Vx

But u=x+Vx

1 +1
e 2Vx

2{1*;1 2J;

N 2Vx+1
R xeVx
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- a+x_ |x(a+x)_ |(ax?+x?)
m'y—x\}n-x J a-x J a-x

Solution

Let t =2*X thereforey = VT =t'/2

Q-Xx

a _ .f_(ar"’w’)
dx dx\ a=-x

_ (a-x)dfdx(ax® +x*)-(ax* +x* )d/dx(a-x)
B (a=x)*

__{a=x)(2ax+3x?)~(ax?+x%)(0~1)

(a-x)3

2a*x+3axi-2ax®-3x vaxi+ x?
(a=-x)*

2a*x+2ax?-2x?
(a=x)*

2x{a*+ax~x?)

(a=-x)*

1
and = = i(t) /2
dx dat

| -1/
— 2
zt

1
2Vt

axs+exd
G X

~

4 =X

exvav+x

<

By chain rule.

dy dy dt

dx dt ' dx

_a=x xe(a%ax-x”

2xvya+x (a=x)*
a+ax-x*

- —l_
Jatx(a-x)(a-x) /2
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4 -
= a‘“+ax x‘ Ans
va+x(a-x) /2

iv. y=3x*-2x+7)°

Solution
let u=3x°=2x47........... (1)
Then y = u? (2)
From (1)
== = (u)® = 6u’
Thus
dy _ 4y du
dx du dx
Chain rule

=6u’(bx—2)=6(3x*=2x+7)"-2(3x-1)

=12(3x-1)(Bx*=2x=7)’

Solution
y= 55
Let y = ulz ... (1)
Where u=2"2 .(2)
From (1) %: :—u ul/Z) = %u-l/z
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“» > -1 d » -l
N lla*+x'] 2 la'-x*] /2
2 laf-x¢

_ (a*=x*)(2x)-(a*+x*)(-2x)

From (2) % =

(at—x2)2
_ 4a%x
(a?_12]2
By chain rule
dy dy du
dx du dx
1
_ 1{a*-x*) 2 4a<x
2 (@3ax?) 12 (@?-x2)?
2a‘x

R . S Ans
J(a<+x?) (a*-x* V13

Q2. Find % if

(i)3x+4y+7=0

Solution
3x+4y+7=0
Diff. w.r.t, x

dy

3+4'd—x'—0
O m =3
dx

-t A Ans
dx 4

ii. Find :—i!fxy+yz=2

Solution

Diff. wr.t., x
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e L
dx [X_)’] + dxy dx (2)

dy dy
x;;-i-y(l)-i-Zy;;— 0

d dy
x;+y+2y;x--0

(x+2y)2x = -y

jil.x* —4xy -5y =0
Solution

Diff w.r.t. x

Ans

iv. Find = if 4x* + 2hxy + by* + 2gx + 2fy +¢c =0

Solution

Diff w.r.t. x

= (4x% 4 2hxy + by? + 2gx + 2fy + ¢) = =—(0)

8x + 2h ([x 22 + y| + b [2y 2| + 29 + 27 2) = 0

2(hx 4 by + )= = =2(4x + hy + g)

dy
dx

-2(4x4+hy+g)

2(hx"+by+/)
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dy _ 4x+hy+g

dx  hx+by+f Ang

v.Ex J1+y+yJj14+y=0

Solution

Ditf.w.r.t. x
%(x.,/l +y.1 +:—x-(y\11 +x)=0

x dy dy 1
J1+y) () + ———+ V]l + x—+ —— =
WT+y 2,1+ ydx dx  2\1+h

y+2ﬁ+h(,f1+yl
2vx + 1

0

X d -
—+V1+xl= A
2/1+y dx  23x +1

dy (V4+2\V14+x /14y 2 1dy

dx 2V1+Xx

x+2jl+x. 1+y

dy _ :El+y(y+2\/(l+x)(l+y) Ans

dx VIFx(x+2/(1+x)(1+y)

vify(x2-1)=xVxz+4
Solution

Diff.w.r.t. x

d d -
—(7(x* = 1))=(x. VxZ +4)

(x*-1)+y(2x) = 1. Vx? + 4 + x.

"< s
2Vxi 44

&S

4
(xz-l)%=\ffi+4+ — — 2xy

Vxies

dy _ x“+4+4x°

dx VX“44

— 2Xy
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_ 2(x%42)-2xyVxi+4
vx2+4

—

dy  2(x*42)=2-xyVx?+4
dx (x2=1)Vx°+4

-2(3x%42)

T — Ans
VxZiaa(x241)?

Q3. Find gf of the following parametric functions.

_a(1-1) _ _ 2bt
hx = 1402 '7 1442

L9+}y=9+1

L6+£y=9+1

Solution

Tokex =60 +67

Diff. w.r.t @
dx i =
o (9 + 6 1)

d d .
===(0) #==(0-")

=1 =0~
!
=1-—
dx _ 6°-1
a0 63
y=60+1
d)‘_i
E“aa(9+l)
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dy —
46 1
By chain rule.
dy _ dy . 46
dx d0  dx
91 93
-lxou-m,_, Ans
_a(1-t) _ 2bt
b x = TYCE AEPTE
Solution
3= a(i=-t?) 2
T 1422 'y_lﬂ-!

dx d [a(1-t%)
Taoke &= = S |£222)
Uk dat  del 1402

ANd = = i(-—‘?i-‘)

dt aec \1+¢17+

2)d J=2btd °
- (1482)%/ qe(@00)-200%f ) 1 02y

(1+41%)%

(1422)(2b)-2bt(0+21)
(192%)?

2b+2br 4bt®
(1+1%)?

2b-2bt*
(141%)?

2b(1-t%)
(140%)¢

By chain rule.

dy _ dy _ dt
y oy d¢

dx at dx

-2 22
__ 2b(1~t )x(ln)

(1422)32 -4at
b(1=t*
= - Ai=g7) Ans
2at
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Q4. Prove that y > + x = 0 if

11 2t
If x= 1012 24 1414
Solution
rd ¢
Take y=s=

Diff w.r.t., x

& 2 (3t)
dx ~ dt \1+¢?
_ (1+2)2-20(2¢)
T (1423)?

_ 2¢20%=-4t?
(1+1%)°

__ 2(1-t%)
(1+21%)%

Also, X =

Diff.w.r.t. x

ﬂ_ic*j

dt de \1+12

~ (1+82)(-20)-(21~t*)(2¢)
= (1422)3

==t =204 217
(1+42%)%

R
(1402)¢

By chain rule

dy_dyxdr
dt  dt dx

_2(1-t7) (wc“)2

T (14e2)2 -4t
dy _ t*-1
dx 21

www.topstudyworld.com



www.topstudyworld.com

NOw we prove

dy

y—=+x=0

2t (%=1 T &
=) (5 ) * =0
4y [ Ao rd « 1+L*

(<-1 . 1-¢*
T 1er? + 1407
_ ti=191-¢?
o 1422
0
T oget2
= ()
=R.H.S Ans
Q5. Differentiate
i.x? —iz- w.r.t.x*
X
Solution
1
Let y=x*%-— R (1)
and =N - (2)

dy i
. = M—Z.x-i-x:l
2 = =43
dx

d 2
— = (21 b
u X
B x*4+1
T 2x*

(14 x5)" wr.t x?
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Solution

let y=(1+x°)".....(1)

dx
= 2nx(1 4+ x*)*°
dn dy dn
2) & i
2nx(14+x=)" ¢
- 2X
= n(1+ x?)""! Ans
x*+1 x-1
iil. = w.r.t e
Solution
x*+1
Let Y = e (1)
Xx—1
and u= — s (2)
- 3 = P 4
“) = g=2x(x 1)=(2x)(x“41)

dx (x4=1)*4

2X =2x-2x*=-2x
(x*-1)3

. — 44X
T (x%-1)?

du  1(x+1)-1(x-1)

And (&)= dx (x+1)%

_ X+1-x+1
(x+1)%

= 2
(x+1)°
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NOw

iv. let y =

Solution

Let

and

(1) =

(2) =

Now

dy dy  dx
du dx  du

= =4 (x-1)*%
(x%-1)° 2

_ =2x(x+1)°
T (x=1)2(x+1)?

dy -2X
= Ans
du (X=1)¢
ax+b t ax*+b
cx+d’ w.r. ax?+d
ax+b
= ]
y cx+d ( )
ax*+b
u = 2
cx*+d ( )

dy _ alcxed)~c(ax+bd)

dx (cx+d)*

__ acx+ad-acx-bc
(cx+d)?

- ad—-bc¢
T (cx+d)?

du  2ax(cx®+d)-2cx(ax*+b)

dx (cx%+d)?

(cxe+d)<

2adx-2bcx
(cx<4+d)*

__ 2ax(d-b)
(ax*+d)*

dy dy , dn
du dx du
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dy ad-bc (cx*+d)*

= X
du (cx+d)* 2x(ad-bc)

~ (ad-bc)  (ax®+d)f
T (ex?*+d)? T 2ax(d-b)

_ (ad-bc)(ax*+d)*
— 2ax(d-b)2(cx+d)?

.’2“ w.r.t. x°
x%-1
Solution
let y=5—..... (1)
T — (2)

Diff.(1)Both Sides

dy _ 2x(x*—1)-2x(x*+1)

dx (x4—-1)°¢

2x>=2x+2x3(x*+1)
(x4-1)*

22X =2X=2X"=2X
(x€=1)°

dy = -4x
dx (x%=1)°

dy
dx

and = 3x3

By chain rule

d d dx
du dx du
e |
(x¢-1)2 3x3

Ans
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T 3x(x2-1)2 Ans
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