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Solved Exercise 2.6

Q1. Find [ (x) if

Lf(x) = e¥*-!
Solution

Diff. w.r.t x

f(x)= e"T"‘.-:—x-(\f.?- 1)

\';- 1

lﬂ

4

|

r &°

] e vr;-‘l
2\,?

i.f(x) = e

Solution

> [ (x) = ex(3x?) + xPex (- L)

x-
1 |

= 3x%ex — xex

= xei(Bx - 1)

iil.f(x) = e*(1 + Inx)

Solution
» f[(x)= %[e"‘(l + Inx)]

= (1 + Inx)e* + e’i
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_ (x(1+inx)+1)e”*

X

v.f(x) = —

e *+1

Solution

0= ()

¢ *41

(e"+1)-‘-’-—(e’)-e’-?-(e"x+l)
— l’!l’ =l’
(e=*4:1)¢

(e™*+1)(e*~e*(~e"*+1)
(e=%+1)2

e XeX4efypte—*
(e~*+1)¢

1+4¢* 41 e*+2

T (e=X41)Z (e~X41)?

V. f(x) = In(e* +e™*)

Solution

f(x) =——[e* + e7*( 1)]

e*$e™*

ex_c-x

er4e~*

f(x) =
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e%X —p—ax

vi.f(x) =

COx 4 p-ax

Solution

(e(lX+e-ax)?

— f(x):

al(eax+e-ux](eax'+e-ax)_(eax_e—ax)(ea.r_e-ax)

(eax+e—a.r);:

(eﬂx +e"ﬂx)I

sl
(ea.x+e-ax)2

. 4
— (e9X 4 ¢~ @X)2

vi.f(x) = /In (€%~ + e"%%) = [In (e** + e'z-")]l/z

Solution
d | ., d | |
f(x) = —(n (7 + e7%%) ’/z-‘%r-[:n(e“ 4 e~2X))

1 1 d y —
2y 1In (e2x ¢e-2x) eix4e—2x dx

= — (2% 2e%)

B T e oy ¥
2yIn(e2x4e-2x) eXte~%

2(e?X4+e=%X)

(e N (e X Fe™E)

-eX

X

(eX+e~%%)/In (eZX 4+~ %)

-

vill.f (x) = In(Ve** + e %)
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Solution

i
= 0 =G

1 d 1 2x -2x
- — ———— (07,2 €7°%.2
VeiT+e=X dx 2y e“+e““( )

= +'X 2e<X + e"z"( 2)

2(e**4+e=*¥)

o 2(621’_3-2:)
T 2(e X 4e~X)

S e = Tanh2x
Q2. Flnd if
Ly = x*lnyx
Solution
:; = }--J;(lenx )
= %(xz.i--%- (nx(2x))
==(1+2Inx) Ans
ji.y = xVinx
Solution

;;—--(x\/lnx)
-x-—( Inx +\fln—x (x)
=+ Vinx(1)

zvmx X
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|
=zm+ Vinx

14+2inx
Ans

2vinx

X
Solution
|
dy B !m'.l-x;
dx  (Inx)?
nx-1
=—— ARS
(Inx)

iv. y = x%. In G)
Solution

d 1 1 !
=== [n-2x + x? T(——)
dx x = x*

= 2X ln(’)-x

X

= X IZIn G) - 1] Ans

x*~1
v.y=lin =y
Solution
- x%=1 1‘12
=", y_ n(x-+l)
1 (x*—i)
==n|=
y 4 o
= dy_:[ 1 d(:z-l
aw — 21X v '\w3
dx 2 ;17; dx el

)
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llxzol (Zx{x +1)= (anx’-l))]

2 lx<-1 (x<+1)*

IJ'

__.llx +1 2x*42x-2x" +2xl
Y 4

(xq--’ !)t

1
Zl{x'-l)(x*flj‘

" .
= = Ans

x*-1

vi.y =In(x+Vx? +1)

Solution

dy 1 ( 1 )
dx . X+vx<e 1+ 2Vxée (2X)

1 X
=—==(1+ =)
xX+Vx<+1l yx—vi

| [\‘?0 1 +x]

x+vxl+l

?
vIX*+1

1

T —
Vxeel

Ans

vil. y = In(9 — x?)

Solution
oy __ U o
dx o Q—x= ( 2.1’)
-lX
=o— Ans

viil. y = e~ 2% Sin2x

Solution

:: e %*(cos2x.2) + sin2x(e ** - 2)

= 2¢"“*(cos2x - sin2x) Ans
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bt. y=e (x4 2x*+1)

Solution
D = o~-x 2 (3 2 3 2 4 .-x
e = (x4 2x*+ 1)+ (" +2x°+1)-~e
=e *Bx 4+ 4x) 4+ (x° + 2x* + 1)(=e™)
=e *[3x° 4+ 4x - x* = 2x° - 1]
=e " (=x*+x*+4x-1)
=e *(x*—x*—4x+1) Ans
X, y = xes™*
Solution
dy __ d d
== x_&_;(esmx) 2T e Sinx _&_;(x)
= xe*'""* cosx + e’" — 1
= (xcosx + 1)es"x Ans
xl. y=5e>**
Solution

dy 4 (e 3x-4
dx  dx (58 )

- 9 (,3x-4)
= de (e

— r.3x-49 B
= 5S¢ dx (3x — 4)
='5e*%(3)

Z—i- = 15e’*~4 Ans
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xil. y=(x—1)2
Solution
Iny = In(x + 1)*
Iny = xin(x + 1)

Diff w.r.t, x

-:;9lny) = -:7(1. In(x + 1))

o o e
S & -x.xﬂ-l-ln(x-i-l).l
22 =X pn(x+1).1
y dx x+1 '
& - [L+In(x+1)l
dx = x4+
Asy = (x+1)
: A
S, = (x+1) |(=) +In(x + 1)

xiii. y = (Inx)"™*
Solution
Taking in both sides
Iny = In(Inx)"*

Inx = Inx.In(inx)

Diff.w.rt. x
LY = px — 4 24 Z(In(Inx))
y dx inx b X
1 In (inx)
— ; . =
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_ Inlinx)+1
a X

“ |-
n.lh.
» |~

In{inx)+1

=y

Bl

= (Inx)"™ [22222] - Ans

X

xiv. y= bl ]

(x*+1) ' 2
Solution

JE+1)[(V=1)(x+1)
R R S
(x+1) "2 (x*=x+1) /2

(X~ l)"'z(xw l)*"(2

=—73; 3.
(x41) /2(x2=xe1) /2

— gy s
I T = L (1)

(x$=x+1) /2

Taking in both sides

{x-l)t-{z l
_
(xZ=x4+1) /2

ny = ln[
=ln(x—-1)/2=In(x2=x+1)/2
= -;-;ln(x - 1) —-;-ln (x¢=x+1)

Diff w.r.t x

-ll;_“u'”]
T 2lx-1 xi-x41
N l[-xz-xﬂ-li(i.’x-l)(x-!)]
= (x=1)(X2=x+1)
1ldy 1l=x*=x+1=3(2x"=3x%+1)
y dx 2 (x—-D(x2-x+1)
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ldy y|x*—x+1-6x*-9x-3
y dx 2 (x=1D)(x*?=x+1)
From above

( VX-1=-5x°4+8x~2 )
A
2(x¢=xe1)Z(x=1)(x%*=x41)

$5x°-8x42
- e——————— AN}

2(x2-x+1) /2yx-1

Q3. Find - if
1.y = (cos h2x)
Solution
=5 % = %(cos h2x)

= sin h2x.2

= 2sinh2x Ans

.y = sin h3x

Solution

= 22— cosh3x 3
dx

= 3cosh3x AnNs

lii.y = tan h™!(sinx)

Solution
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=tanhy = sinx

Diff w.r.t xwe have

d Qg
E(Tan hy) = ——Sinx

dy

sec h? y—— =C0sX

dy  cosx

dx sechiy

COs X

COs X

1-tanhfy  1-sinix

_cosx _ 1
T cos?X  COSX
= SeC X Ans
iv.y =sinh"1(x?)
Solution
=5 SINAY = X7.cieoiisssasans (1)
d - o i 3
- (sinhy) = —(x7)
d
cos hy = = 3x?
dx
ay _ . 2
—~ = 3x
&Y = 3x2 x —
dx coshy
I | R ) |
,{’_Hrslnhi; J31+(x?)=
P 4
— .3x_.. Ans
vi4x®

v. y~In(Tan hx)
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Solution

vi. y=sinh™"’ (5)

LA d(Tanhx)

dx Tanhx dx

1
" Tan hx

sec*hx

coshx |
sin hx cos? hx

|
sinx.cos hx

pp— f—

2sinx.coshx

r4
sinh2x

= 2cosec h2x

2

Solution

y = sinh~1 (E)

=5 sinhy='§- (1)

Diff w.r.t x both sides
d d (x
= (sinhy) = — (—2-)

(2)

dy 1
COShy— = -
ydx 2

=) =J1+sin2_hy

> 4

Ans
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