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Solved Exercise 2.3

» Differential w.r.t x
Ql. x* + 223 + 12

Solution
Let Y =x*+2x*+x°
Diff w.r.t x

dy _ d r 449,3 2
i dx{x ol B el |

d d d
P el | e W]
=X +2dxx @™

= 4x3 4 6x% + 2x Ans

3
Q2. x4+ 2x7 +3
Solution
3 k |
let Y =x"34+2x7 +3x 3 +222 +3
Diff.w.r.t. x

dy pﬂ+n%+q

L R S T
= X +2d1_x 2 -I-m:(?p)

=-—3x"314 2(?) x40

5
=—3x"*—3x2
-3 3 i 1
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a+X
Qa.m
Solution
let vy=22&
[ B o

Diff Both Sides w.rt x

dy _ d (a+:x)
dr ~ dx \a-x

_ (la=-x)=(1)(a+x)
- (a-x)?

_ a=Xx+a+x

(a-x)*
2a
Zx-3
Q4' Zx+1
Solution
let y =222
2x=1
Diff.w.r.t. x
dy _ d f2x-3
dx  dx (2x+1)

= {2+1};—(2x~3}-(2x—-3}%[23+1)
- (2x+1)2

_(2x+1)(2)-(2x-3)(2)
= (Zx+1)2

_ Ax+2-4x+6
(Zx+1)2

8
- (2x+1)2 Ans
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Q5. (x-5)(3-x)
Solution
let ¥Y=(x—-53—-1x)
Diff.w.r.t. x
F=(x=5-B-0+B-1)—-(x—5)
=(x-5)(-1D+ @B —-x)(1)

=—x+54+3—x =—2x+8 Ans

as. (V- &)’
Solution

Let r=(JE—§ﬂz

Y=+ () i

1
V-2

=x+

Diffwort. x

22+ SO0

= Ans

{1+4;)(1_x§)

Vx

Q7.
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Solution
_ (a+V®)x(1-v%)
kel pe=s—
= VE(1 + VE)(1=X%)
= x(1-x)
L]
= (Vx—x)? = Jx —xyx
=xlfs — 2
Diff. wr.t x
dy _d f 1/ 3
H_ .rtx(x fz * IIlrZ)
= B
Tz
1 1=3x
=E(ﬁ)
- 1-3x
= 2%
(Z+1)°
Q’B. ﬁ
Solution
Let - ':fzz‘ﬂz
XYi=1
Diff. w.r.t x

dy _ d [[x2+1}2)

dr  dx \ x2-1

(1) A1) - (x241)” E(x?-1)

(x?-1)2

(x2-1)2(x? +1)(25)=(x?+1) *(2)

(x221)2
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_ 4x(x*-1)-2x(x*+22"+1)
- (x2-1)?

dy _ 2x(x?+1)(x*+3)

dx (x2=1)2
41
Q9. 52
Solution
x241
Let T x243
Diff. w.r.t x
d__‘,r_i(.t'z+1)
de  dx \x%+3
dy _ 2x(x®-3)—(2¥)(x*-1)
dx (x2-3)2
_ 2x[x?-3-x2-1
T (x2-3)?
_ 2x(-4)
T (x2-3p?
-Bx
= —{12—?.;2 Ans
Qlo Vitx
"A1-x
Solution
1
let Y=1"2
1-x
Diff wrt. x

d_y_i( 1+x)
de  dx \Wi-x
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1
(V1 _lez\.'_ux 1+x

1]
21 _xl

(1+x)

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

1=-x 2/(1+x)(1-x)

@02 o aemile
1 +* 1
2{1+x) {2 2{1_ x) [
1-x

1-¥+14+Xx
2(1+x) 21— 2 (1-x)

z
2Vxri(1-x) 2

1

= — Ans
ViTx(1-x) /2

Zx-1
Q] I. \'I'E'I'i
Solution
let Y= ——
Yx<+1
Diff w.r.t. x

5 o [ty
dx dr \Wrisl

2(VaZal)-(2x- 11—
v xi 41

dy _
2F - -
idx (va¥+1)
(2x 1)
2x? 41—y
\ Y
(x2+1)

dy _ 2(x*+1)-x(2x-1)
dx (VeT+1)(x2+1)

_2x4z-2xtex
— 1
(e241) /2(x241)

dy x+2

dx e (r2+1}3-"'2 Ans
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Q12 [—
a+_x
Solution

Let Y= =2
a+x

- oo

x dx | (a+x) Y

{r1+x}| e dfdx(a-x) Yam {a—ﬂ ’fzrifﬂ_x{a-rx) /2

[(a+xj "fz]

_ (a+x) /2 1/2(a-2) "2 ([0-1)~(a=2) /2 1/2(a+x) 2 (0+1)
a+x

(n':|:+.'r_;|1-"'2 (& x) T

1 1
2@ x) iz 2ja+x) /2
Z+x

{r:+.r]1-"'2 {r:+x]1-"'2 {a x]lJ'rZ (@ x]lJ'rZ

2{a 1]13-2 [41+x}|1"'l2
a+x

(a+x)-{a-x)

- 2{&—::-}14"2 fr1+x}]fr2|:u+x']

ad+xX—a+x

zl
a—x(a+x) (2

X

Jla=x)(a +2) 4

H

i+

Q13.

i

-t

Solution

VaTil

Let

Vri-1
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Diff. w.r.t x

ay _ (5)2+1) Y2 g (VaT1 —(x2-1) RPN e vy

dx ) A

#x? 1) (x%h1

x2_1

1‘3—1'3_1__.:

-
e _____?EL:Z:: Ans
&2_1} "‘l21.'x2_1

Q14 PV

Vitx+y1-x

Solution

_irxmx

let V=T

_ Vidr—y1—y f1dx—y1-x
Vitx+yi-x  Vi+xr—i-x

_ (i)’
T (T#x) =(Tx)

_ Lsxsi-x2(YIR)(VIH)

1+x=-1-x

- 2-21-x2

2x

1V 1-—142

X

Diff.w.r.t. x

dy _ d [1—/1-x2
dx dx x

?lfi—xzjlfz[—zﬂ—{l—vﬁfxl]
- (x)2
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Ans

Q15 ==

Vva-x

Solution

ryat+x

let y=—=

Diff. both sides w.r.t x

dy d (.t' -.,':1+x)
dr ~ dx \ Ja-x

xva+x d d fva+x
ST o (5
vi—=Xx I‘II( ) iax \Wwa-x

= — ==
2Ja+x 24a ¥

(va=%)"

1 Jasx[ ul

_ yarx (a=x){a+x)
* 2(va=x)(Va+x)(a-x)

2n
T Ja-x T [z{xﬁ][\.’aﬁ-x {u—x}]

X via+x ax

T ya—x | z(va—x)(Vatx)ia-x)

_ la+x){a-x)+xa
=i

(Vatx)(a-x)2
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at—y2

(JaFE)(a=x)2

+ilx

Q1é. Il'y=ﬁ—%,whichshuwshuihj—i+y=2ﬁ

Solution
1
=YX ——
}" ‘J'_ VX
Diff. w.r.t x
dy .::( 1)
i el r——
dx dx J_ Vx
RS RS | S
=-rxz ——x2
2 dx
E
. ; Bt
=Xz — __xz
2 ( 2 )
3
; SR S —
=-x2 +-x°?
z +2
dy 1 1
—=—=
dx VX yl?.x
dy x x
2xr—=—
dx ‘.,."'E-I_ T x
d
2x20 =\x+—+
dx v

d o 1 T
2xH+y—ﬁ+u&_+~E =

ZxZ—i’ =2yx Hence proved
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QM fy=x*+22"+2

Prove that :—: =4x/y—-1
Solution
y=x*+2x*+2
y=x*+2x"+1+1
= y—1=x*4+2x*+1
y-1=(x? + 1)
Taking square root Both sides
Jy—-1=x2+1 (1)
Now y=x*+2x*+2 (2)

Diff. both sides of w.rt x 4x3 + 4x2 = %’

L= ax(x2 + 1) (3)

ax

From (1) and (3)

Y axfy=1
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