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Solved Exercise 2.4

Q1. Find E making suitable substitutions in the following function defined as:

¥ 1-x
Ly = E
Solution
1-x
Y= |1+x
Let = E ......... (1) then
YU i, (2)

Diff. w.r.t x, we name

du _ (-1)(1+x)-(1)(1-x)
dx {1+u)2

—1-x—-1+x
(1+x)2

_ -2
- [1+x)2

Diff. w.r.t u

1

d ; g
—F=—uz1 uz2

e

=

B | =

-
2vu

By Chain Rule

dy _ dy du
dx  du dx
_ 1 -2
2y " (1+x)2
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1-% 1+x
But " u=— = u= [—
1+x 1-x

1 1-x =2
= yf1ex (.:Hf_.z)
— =y 14X
T (Vi—x)(1+xp?

e
T Viex {1+x)1/2

Ly=vVx+x

Solution
let u=+x+Jx ... 1)

Then y=+ya=uz o 2)

From(1) j—:= 1 +h+i

_ o+l

T oax

Also from (2)

1
z

| =

i 1
L0
die 2

2V

B

By Chain rule

dy _ dy . du
dr ~ du dx

1 Zr+1

L

But u=x++Jx

L A 2E+1
2111‘“"; EE

Zfx+1

4y
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x3{a+x} (nxzﬂr!}
iy = x ’n - J =

Solution

r.':.t Tyt

Let t = therefore y =+t =t/

dt _.d (ﬂ1‘2+x3)
de dx\_a-x

(a—x)dfdx(ax®+x¥)-(ax®+2? )d fdx(a—x)
{a-x)?

(a—x)2ax+32x)—(axi+x¥)(0-1)
{a-x)?

2alx+laxi-2ari-3xi+axiix?
(a=x)?

2alx+2ax?-2x3
(a-x)?

_ 2x[a®+ax—x%)
fa=-x)?

By chain rule.

dy _ dy
dx  dt " dx

a-x 2xfal+ax—x?)

= Zx+fa+x (a—x)2

al+ax-x

- Yat+r{o-x)2(a-x) e
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a?4axr-x?

=—— AnNs
varz(a-x) /2
iv. y=(32x2-2x+7)%
Solution
Let ‘u=3x%%-2x+7........... (1)
Then y=u? (2)
From (1)
L
dx - dlui (u) bu
Thus
dy  dv du
dx du dx
Chainrule
= 6uS(6x —2) =6(3x2—2x+7)°* - 2(3x— 1)
=12(3x — 1)(3x2 - 2x = 7)°
a2 +x2
Y= b
Solution
a?4x?
y a? —x2
Let y=ul2 ... (1)
al+x?
Where = e (2)
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-1 -1
1 Iu2+x2] /2 4 [az—xII /2
" 2 la2-a? T 2 laz-x2

dy _ (a?-x?)(2x)-(a®+x?)(-2x)
From (2) P {a2-x2)2

_ 4a’x
(a?-x2)2

By chain rule
oy .. 43 au
dx  du’dx
1
L lfﬂz—xz] /2 4alx
2 (2422 2 (a?-x2)?
2 2
ol Ans

~ V) @ty

Q2. Find 2 if
(i33x+4y+7=0
Solution
3Ix+4y+7=0
Diff.w.r.t. x

3+42=0
dx

o =3
Yy === ANs

il. Find 2 if xy +y? =2
Solution

Diffwrt. x
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) 4. z2_ 4
Lyl + oy =-(2)
dy dy _
- G y(1)+2}ra— 0
d dy _
- S 2;-,:;— 0

(x+2}f}g= -y

ay =¥
dx ~ x+2y

Ans

fii.x? —4xy—-5y=0
Solution

Diffw.r.t. x
() — 4 =I5 () ==-(0)

2x—4x[ix—y+(1}}fl -52=0

2x—4y _ 2(x-2y)

dy _
(4x +5) dx  4x+5 4%45

Ans

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

Diff.w.r.t. x
%mz + 2hxy + by? + 2gx + 2fy + ¢) = i[m
ay dy dyy _
8x+2h ([xZ+y|+b[2y 2] +2g+2fZ) =0
2(hx + by + )22 = —2(4x + hy + g)

—2(4x+hy+g)
Z(hx"+by+f)

—

dy
dx
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d_y __ 4x+hy+g

dx ~ hx+by+f ARS

v.ifx /1+y+y/1+y=0

Solution
Diff.w.r.t, x
i i
= (x: 1+y.1+;(}w"1+x]-{]
x dy dy 1
J1+y)(1)+ —4+vVi+x_—+ =0
( g 2,1+ ydx dx  2{1+h
d — + 241+ h( 1+
Y e L2 y pprai+ri/i+y)
2J1+y dx  24x+1 2yx + 1

dy — (y+2vV1+x,/1+y 214y
X SWEhS x+2 {1+x.,.f1+y

dy - ..,'1+y{g.:+z,,a'{1+x){1+yj Ans
dx VI+x(x+2 (1+x)(1+y)

vilfy(x2—1) =xVaZ+4
Solution

Diff.w.r.t. x
—(?(x* < 1) (x. VX7 +3)

L (2 -D+y(2x) =1.VxZ+4+x. sl

dx 2VxT+e

x2
(@2 1) =VaZ + 4+ —— 2xy

dy _ xZ+a+xt
dx Vxiya
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_ 2(x*+2)=-2xyVx?+4

Vxl+a
dy _ 2(x242)-2-xyVx2i+a
dx (x?-1)Vx?+4
=2(3x%+2)

J FzigiayE 8

Q3. Find ‘% of the following parametric functions.

0+, y=0+1 i = 2070, 2

1462 'Y 7T 1442

L0+, y=0+1
Solution

Takex=68+8""1

Diff. wr.t 8

| &

- d -1
ae_aﬂ(ﬂ-i-g )

d d -
= 5@+

=1-8"2
1

dx g2-1
dg a6z
y=0+1
dy _ d
E'dg(ﬂ"'l}

d d

= @+ (1)
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dy
2=
dg

By chain rule.

dy _dy  dé
de d8 " dx
g2 a2

=1x92:=92—1 Ans

a(1-t) _ _ 2bt

ii. x = =
1422 ' 1+12

Solution

_a(a-t?)  2ht
1+¢2 ' 1+£2

Take &£ =2 “““;3'
dl e 1+IE

And 2 = 2 (22

dt Cde \1#f?

2yd —2hpd
B (1+£2)2/,,(2bt)-2bt {atci et

(1+12)2

_ (14®)(2b)=2bt(0+2¢)
- (1+2%)2

_ 2b+2bt’4bt?
(1+t%)?

_ 2b-2bt?
(1+t2)2

_ 2h{1-t2)
a2

By chain rule.

dy _dy . dt
dx dt x

_ 2b(1-t?)  (1+1%)?
T (1+e2)2 —4at

ipR
— _M Ans
2at
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Q4. Prove ihcﬂy% +x=0if

1-2 2t
Wx= Y =L
Solution
2t
Take y=—7
Diff.w.r.t. x
4y _4(2)
dx  de \1+12
_ [+r)z-2e(2r)
T 142
_ 2+2¢2—ar?
T (422
_ 2(1=t?)
T 1+
1-r2
Also, X J) X
1+
Diff.w.r.t. x

o _ 2 (1)
dt  dt \1+t?
(1+e2)(-28)=(1-t2)(20)
(1+t2y2

_ —2e-2e2—2r42e?

(1+t2y2
=3\
(1+£2)2
By chain rule
dr ay . 8

dt  dt | dx

_2(1-t?) (1+22)*
T (1+t)2 — 4t

dy _ t?-1
dx 2t
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MNow we prove

dy
—+x=0
yd.t-l_
2t -1 1-¢?
= (a0 GINE
1+t 2t 1+t
t2ed ) 1=i2

1+t2 1412

t2-141-t2

1412
o 0
T o142
=0
=RHS Ans
Q5. Differentiate
Lt — iz w.r.txt
x
Solufion
1
Let y=x'— e (1)
and RN o R (2)
dy _ i
1 = = 2:1[:+I:i
2 = EI—j'-==4-.:l.'3

By chainrule

= (22435) (%)

41
=Xz Ans
2xd

(142" wor.t 22
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Solution

Let y=(1+xH"...(1)

and u=2x2%....[2)
(1 = %:n(] + ¥2)"-1(2x)

=2 + x* 1

idn dy dn
_ Znx(14+x?) 1
- 2x
= n(1 + x2)*-1 Ans
s X041 x=1
iii. agmrt_o
Solution
xi41
Let V= e (1)
and u= % ....... (2)
dy _ 2x(x*-1)—-(2x)(x%41)
(1) = dx (x2-1)2

_ 23 _2y_2x3_0%
@212

—=4x
T (x2-1)2

du _ 1(x+1)-1(x-1)
And (2) = e i)

_ X+1l-x+1
{(x+1)2

-
T (x+1)2
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dy dy  dx

Mow =
du dx du

_ =4x (x=1)°
T o(x2-1)2 2

_ =2x(x+1)*
T (x=1)%(x+1)2

dy  -2X

du  (X-1)2 Ans

ax+h in.xzﬂn
cx+ed” 7" ax®4d

iv. lety =

Solution

+b
Y=g o0

Let

and ) (Xt (2)

T exl4d

dy alex+d)=-clax+h)
(1) = dx (cx+ad)2

_ acx+ad-acx—hbe
(cx+d)2

_ ad-be
T (ex+d)?

dx (cx®+d)*?

(2) = du _ Zax{cx?+d)-2cx(ax=+b)

_Zacx’+2adx-=2acx®-2bcx
(cx24d)?

s 2adx-2bcx
T (cx24d)?

_ 2ax{d-b)
T (ax2+d)?

d i ) dr
Now e
du dx it
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ad—-bc (ex?+d)?
(cx+d)?  2x(ad-bc)

2y
du

__ (ad—be) _ (ax*+d)?
T (ex2+d)? T 2ax(d-b)

_ (ad-bc)lax*+d)*

"~ 2ax(d-b)2(cx+d)? il
+1 q
V. A1 w.r.t. x
Solution
x4
let y=2 (1)
U=x3 ... (2)

Diff.(1)Both Sides

2x(x?-1)-2x(x%+1)
(x*=1)*

dy_
dx

_ 2x¥-2x42x3(x7+1)
B (x2-1)?

2xd—2x-2x3-2x
(x=-1)"

dy = —-4x
dx (x%=1)2

d —=3%
an T X

By chain rule

dy dy  dx
Now —=-—XxX—
du dx du

—d4x 1

o (x2-1)2 3x3



https://www.perfect24u.com/
https://www.perfect24u.com/

More@tgé,‘Books Fbise Visit Now: www.perﬂ&ﬁ{l.‘com

A
(’\60\ e“\ ec\,{L
"% 1%
W\ W\
O O
\D) C;0/5(\) G\,Lb(\)
oet™ oet™
W\ W\
c© O
D) O\?’b(\) G\{LA\)
oet™ oet™
ofp«\ \»00«\ N
A : c@b‘
oet™ oet™


https://www.perfect24u.com/
https://www.perfect24u.com/

More@tg{,‘Books Fbise Visit Now: www.perﬂ&ﬁ{l.‘com


https://www.perfect24u.com/
https://www.perfect24u.com/

