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Chapter-2 Differentiation

EXERCISE 2.6
Q.1 Find f'(x) if
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(iv)  f(x)=
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f'(x)=

(eax +e‘5‘x)(aeax + ae‘e‘x)—(eax —e™ )(aeax —ae‘ax)
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eZX _e—2x
f ,(X) = e2x +e—2x

f'(x)=tanh 2x

Q.2 Find dy if
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Solution:
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(i) y = xy/Inx

Solution:

y =xv/Inx

Differentiate w.r.t “x”
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1
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.;:x \ \
A\ '-:'J' '-}[v')" y=xIn2
Solution:
y=x2InE
X
=x*[In1-Inx]
=x*[0—Inx]
y=-x’Inx
Differentiate w.r.t “X”
ﬂz—[xz.lﬂnx(Zx)}
dx X
% [x+2x|nx]
X
x? -1
\ =In
V) y X% +1
Solution
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' Solution:
y=|n(x+«/x2+1)
Differentiate w.r.t “x”
dy _ 1 [1+ 1(2x) }

dx  x+x+1] 20xF+1

1 {MH}

_x+\/x2+1 I +1

dy 1

dx  \1+x2

(Vi) y=In(9-x*)

Solution:
y=In(9-x*)
Differentiate w.r.t “x”
dy 1 d )
Fr e

1

T9- X (=2x) — T

dX_g—X2 ) f ) ™ Iy '___. "-_.'“._h ] e \ __"-._.-"
(viii) y=e?sin2x A = WAV T
Solution: RV ZARTER R LA™
y'_e "—%II.'ZAIE .'.--x"'u“' ”:_H.- 1 T \ § e
Differeritiaie wir.t ¢ | 11 | et
d . 1 (,i |. ! 'I. .I. 1 .:.- 1 ) __. d - )
—X e i’-.‘—'F-(s;n'?.x)ssyn 2x—(e 2*)
J N | o dx

L

\ ] |I _.k'-.'__ " e cos2x2+sin 2x(-2e)

W _pen

[cos 2x —sin 2x]
dx
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(ix) y=e*(x+2x"+1)

Solution:
y=e" (X’ +2x* +1) VL AT N 'I (O,

Differentiate w.r.t “x” P Rt R R IR R R [

gi_e-——(x +2x° 4;} ;x r. x Y ( )
Y _ e [ (,;. 232 '+M1')'(xeX)(—1)

. J "|.': \ .':'.:.'III:."o'_f( X -T4x)— (x3+2x2+1)

I W =e‘x[3x2+4x—x3—2x2—1]

-
Q_lo k

K —e” ( x2—4x+1)

(X) y — Xesinx
Solution:
y — Xesinx
Differentiate w.r.t “x”
dy d sinx sinx d
L =x—|(e +e™—(x
dx dx( ) dx( )

sinx
= Xe

.COS X +e"* 1

dy
dx
(xi) y=5*"
Solution:
y — 5e3x—4
Differentiate w.r.t “x”

dy d 3x-4 3x—4 d
— =5— =5 —(3x-4
dx dx(e ) © dx( X )

=™ (xcosx+1)

=5e>"(3)

- i
- I:‘-\. 1‘ |. I r | w, | 1
o LA B M L=
=Y _15ev A A\ TW OV e~

Solution: =\ || " B \ | A
V= ’x+1) ' | '

0 j *le ngpaturd log on both sides,

J| VB lny |n(x+1)

Iny=xIn(x+1)

Differentiate w.r.t “x”
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(xiii)

Solutio

‘;.\.__ _____ '.L.-:. -____-
\ '-x_"-.,j|5.«_:J: 'ylz... K J

%(In y)= x%ln(x+1)+ln(x+l)%(x)
Ly

—:x.i+ln(x+l).1
Yy dx X+1 )

1dy X
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y o AT T T L

dy 7 [ix! x+1)’n’ x:+.l)]

|j. y|_--- T x+1

ly (X+1)x{x+(x+l)ln(x+l)}

dx_ X+1

Or

ay =(x +1)X{L1+ In(x+1)}

dx X+

y=(Inx)""

n:

y=(Inx)""

Taking natural log on both sides,
Iny=In(Inx)"™
Iny=Inx.In(Inx)

Differentiate w.r.t “x”

%(Iny) = Inx%(ln (Inx))+In (Inx)%(lnx)

1dy_ L l+In(|nx).1 -

Y _(in x)'”X{L('”X)}

X
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Chapter-2 Differentiation

(i) y="

Solution:

_ J I'i.':-',",;k-iwg ri.mnr.di"log'on both sides,
NN M T 1

AT x?—1)2(x+1

In( ) (3 )

(x*+1)2

Iny=

1 3

Iny =In(x* =1)7 +In(x+1)—In(x* +1)2
Iny =%In(x2 —1)+In(x+1)—gln(x3+1)

Differentiate w.r.t “x”

l1dy 1 1 (204 1 31(3x)
ydx 2x°-1 x+1 2 x*+1

_ox 1 9x°
CxX2-1 x+1 2(x3+1)

1 ox?

(x 1)(x+1) x+1 2(x+1)(x2—x+1) 1A :*’l-"'_'}# MRS

(x2_x+1) x 1)( X+1) JX (X 1\ .. x { f )

\
—— W h o |

o 2(x- 1)(x+1) s '+1p [ '_ LR\ ¥
.--xl. \ 4 L Rl

2x° =7 +'M<1 z(X3 2K 2 \1\ L9x 1 ox?

:.5 \| "-._ AP —I)K_\:Ll_)(x —x+1)
— ) I \ | | =T

SINIAN uk'-_J loy 20— 26 + 2%+ 26 — 4% + 4X— 2 - % + O’
- y dx 2(x-1)(x+1)(x* = x+1)
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ldy _ —5x° +3x° +6x -2
ydx  2(x-1)(x+1)(x*—x+1)

dy 5x°> —3x* —6X +2

5
dx 2a/x—l(x+l)(x2—x+1)E

dy 5x° —8x+2

dx 2x/x—l(x2—x+1)2

Q.3 Find dy if
dx

Q) y = cosh2x

Solution:

y = cos h2x
Differentiate w.r.t “x” ~
dy =sin h2xi(2x)
dx  _dx L\
=sinhi2XZ |\ "~ )]

i)~ y=sinh3x
Solution:

-.-x+1)5x3—3x2—6x+2

5X* —8x+2

5x° + 5%
—8x* —6X
—8x* F8x
2X+2

2X+2
0

=k e

Y PR

y =sinh 3x

Differentiate w.r.t “x”

dx N (N wy

——_ LY o L L &, .
. .__.*' '-__'-.__ MI [ # = | M e

—n-,-qusth |
.L X |

WVl vt
L -

(i) y=tanh(sinx)
Solution:
y = tanh™ (sin x)

Differentiate w.r.t “x”
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% = %(tanh‘l(sin x))
1
1 sin? de(smx)
1
= -!‘Ub '
cosx oy )
_ 1 RN
CORX

T

':JI- | Ay =Secx
A ! dx

(iv)  y=sinh™(x)
Solution:
y =sinh™(x°)
Differentiate w.r.t “x”
%:%sinh‘l(ﬁ)
1 d, .,
== —(x
1+(x3)2 dx( )

- (3¢)
1+Xx
dy 3%
d iex®
(v) y =Intanh x

Solution:
y =Intanh x

Differentiate w.r.t “x”

@y__1 .sech®x
dx tanhx.

g

= cothxaechhi ™~ |

coshy |1t

smh xcosh X
2

- 2sinh x cosh x

N AN
%\ | N h

rrma:; -

>
!
i

[ "./::.\ \ . ﬂ:..s.i.nh’l ﬁé\\ f s

Solution:

—sinht[ 2
y @

Differentiate w.r.t “x”
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