Mathematics (Part-I1) 123 (Ch.2) Differentiation
Solution:
y = tan(Ptan tx)
tan 'y = Ptan’x
Diff. w.r.t. ‘x’
1 _ 1
oy 1= PIoyg
L+x)y1 = P(L+y)
(1+x)y; — P@+y) = 0] Hence proved.
EXERCISE 2.6
Q.1 Find f'(x) if
: _ Ax-1 . _ 3 %
Q) f(x) = e (i) f(x) = xe”(x#0)
(i)  f(X) = ex(1+£nx) (v) f(x) = e‘§+l
V) f() = tn(E+e Wi)s | 100 = %
i)  F(X) = /e (€ +e ) | (iiyerfx) = on (P re )
Solution:
O fe =e
Diff. w.r.t. ‘x’
frx) = e\l;(l.%( X —1)
1
fr(x) = e\l;(l.% X 2
e\/;(f1
fr(x) = 2\/;( Ans.
1
(ii) f(x) = xeX(x=0)
Diff. w.r.t. ‘x’

1 1
f(x) = x3% (ex) +eX % %)
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(iii)

(iv)

1 1
f'(x) x3ex.1 (%)+ex 3x

dx

Ly 1

fi(x) = x*eX ><;7+3x2eX
1 1
f(x) = —xeX+3x%eX
1

f'(x) = xe*(3x —1) Ans.
f(x) = e (1+4nx)
Diff. w.r.t. ‘x’
f(x) =

fi(x) = €. % + (1 + /nx) e*

d d
e* ax (L+nx) + (1 + nx) oo &)

Ans

€"+1)

fi(x) = ex[% +(1+€nx)}
o e*[1+x(1+4nx)]
f'(x) = ”
X
0 = =37
Diff. w.r.t. ‘x’
—X d X X d —X
(€% + 13, (e) € 5 (€% +1)

f(x) = eI

o e+ 1) - e (-])
f(x) = @+ 1)

L eret+ei+e™
f(X) - (efx_'_ 1)2
. _ e7x+x + ex + eO

x) = W

Lo etei+l
P00 = @1y

X

P = l+e"+1
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L e +2
f'(x) = mz Ans.
(v) f(x) = fn(e"+e)
Diff. w.r.t. ‘x’
' — 1 1 X —X
f(x) = “+e* dx (e"+e?)
g —e”
f(x) = R
1
! —_— ex_?
f(x) = . 1
€ X
-1
eX
f'(x) = iy
eX
f’ B eZX_ 1
x) = i1 Ans.
] e ax _ e— ax
(vi) f(x) = PP

Diff. w.r.t. ‘X’

d d
(€ +e )€™ —e )~ (" —e ™) g " +e™)
f(x) = +e —ax)z
Flx) = e +e ™™ ™. a—e ™(a)—(€*-—e®)E™.at+e®™ x-a)
- (eax +e 7ax)2
f'(x) B a(eax + e 7ax) (eax + efaX) —a (eax _ ef ax)(eax _ ef ax)
- (eax +e 7ax)2
a[(eax +e 7ax)2 . (eax _e aX)Z]
f'(X) = (eax+ e 7ax)2
; ( ) a[eZaX + 972ax +2 eax efax . (e2ax + efzax_ Zeax e ax)]
'(x) = ax —axy2
" +e ™)
f'(x) _ a(eZax + e—2ax +2_ e2ax _ e—ZaX + 2)

(eax + e—ax)Z
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da
f(x) = mz Ans.
(vii)  f(x) = ~[en (€ + )
Diff. w.rt. x’
1
f'(X) — E [In(62x+e—2X)]—l/2 % [gn (e2X+672X)]
' — 1 1 1 2 -2
f0 = e rem Erer & € e
1 1 _
"0 = e Erer - € 2reTCD)
’ — 1 1 2 -2
0 e rery e - 2Ee
2X —2X
) B e~ —e
f(X) - 2X —2X 2X —2X AN,
e —e )finE+e )
iii)y fx) = o (eF£eP) ([ (L.B12009(s))
Diff. w.r.t. ‘x’
1 d -
) = oo f Tl Ve he )
' 1 1 2x —2X -t d 2X —2X
f(X):\mﬂ C o (e He?) 2 @ +e™)
' — 1 2X —2X
f(x) = 2 JeP+ 6 P+ e (e”.2+e7-2)
2 2X 42X 2X 42X
f'(x) = igﬁ% = 52%27
|f'(x) = tan h2x| Ans.
Q.2 Find%ﬁ if
(i) y = x2nx (ii) y = XA/enx
_ X . _ 21
(i) y = 7 nx (iv) y = X an
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X =1 . >
(V) y = ¢n 1 (vi) y = In(X+\x“+1)
(vii)y y = fn(9-x% (L.B2009) (viii)  y=e ~*sin 2x (L.B 2009 (s))
(ix) y = X0 +2x%+1)(L.B 2009) (x) y = xe ™
(xiy y = 5e** (xii) y = (x+1)
_ x*—1(x+1)
(xiii) 'y = (@nx)™ (xiv) 'y = 3
(x3 +1)2
Solution:
0y = xXmx
Diff. w.r.t. ‘x’
d d d
& = XZ& (fn&)wn(x&(xz)
d
o C T i (V) + enyx . 2¢
dy ¥ 1 =
dy _ _ %
dx 2\/;(\/;( +2an'\/;(
2
%‘;’ = o + 20
% :§+2x€n\/;< Ans.
(i) y = XA/énX

Diff. w.r.t. ‘x°

_¥_
dx

dy
dx

dy _
dx ~

dy _
dx ~

XO?—X <\/€n x) +\/fnx % (x)

-1

; (nx)2 . a4 ((nx)+\/£nx.l

2 Xénx % +\/ngX
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gx B 1+ 2/nx AN
dx 2+ [ X
X
W) Y=
Diff. w.r.t. ‘x’

d d
dy (/nx) dx (x) —x dx (/nx)

dx — ( /nx)>?
1
dy nx.1- x. X
dx — (/nx)>?
/nx -1
dy = > Ans.
dx — (/nx)

: I |
(iv) y-xZnX

Diff. w.r.t. ‘x’

dy = ,d 1 €],

dx ~ X dx(gnx)"'(nx dx (X)
1 1 1

%}Kl =x. 7. ddx( )+fn— 2%
X

dy _ 3 -1 1

ax - X .;z+2x€nX

dy _ 1

ax = —x+2x£nx

dy _ 1

X —x[anx—l] Ans.

By =

Diff. w.r.t. ‘X’
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(vi)

(vii)

(viii)

129
dy 1 1 d(x*-1
dx ~ 2°x°—1"dx (;2+_1)
X +1
2 i 2 2 1 2
dy X+l [(x g X =1 - =1 (X" + 1)
dx ~ 2(x*-1) (x° + 1)°
dy (¢ +1)2x— (x*—1)2x
dx — 20 —1)(x* +1)
dy  2xX(+1-x+1)
dx ~ 2(x* - 1)
g—i = ;421(—1 Ans.

y = n(x+yx°+1)

Diff. w.r.t. ‘x’
dy _ 1 4, ‘AR
dX_X+\/X2+]_ dx (X+ X+1)
dy 1 ©
dx T x+X*£1
dy L _1+ >
dx T x+/X*H1 T AL
dy 1 _3[xf+1+x}
dx T x+x+1 X1
dy 1
dx \/;24_—1 ADnS.
y = £n(9-x%
Diff. w.r.t. ‘x’
dy _ 1 d 2
dx = 9-x% "dx (©-x)
dy = —-2x
dx = 9.2 Ans.

y = e *sin 2x
Diff. w.r.t. ‘x’

_1 1 2 }_1 1 2 :'
| 15002 06+ 1)

]
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% = e % (sin 2x) + sin ZX(;j—X e
% = e?.cos2x(2) + sin2x.e . (-2)
g—i = 2e ?*(cos 2x —sin 2x) Ans.

(ixX) y = e*C+23+1)
Diff. w.r.t. ‘x’

dy _ .d d
= e ¢+ 1)+ 2+ 1) 3 (e

% = eXBCHA)+(C+H2+1) . e (-1)

%\;/ = e X (3 +Ax—x*—2x* 1)

dy e X (X +xP+4x-1)

dx
Q)[ X (3 2
ix - ¢ (X°—x"=4x+1) Ans.
(x) y = xe"™ (G.B 2007)
Diff. w.r.t. ‘x’
%% — X% (esinx) 3 eSinX% (X)
gﬁ = xesmxf—x (sinx) +e"™ . 1
%ﬁ — Xesinx COSX+eSinX
Q)[ sinx
ix - & (xcosx +1) Ans.
(xi) y = 5%* (G.B2006)
Diff. w.r.t. ‘x’
QY — 3x-4 1
ax = S5e - dx (3x—4)

QX —_ 3x-4
dX—Se . 3
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(xii)

(xiii)

< I

(xiv)

%))f = 154 Ans.
y = (x+1)

Taking ‘In’ on both sides
my = /n(x+1)

my = x/n(x+1)
Diff. w.r.t. ‘x’
1 d d d
v B = Xgg [0+ D]+ 0 (x+ 1) 37 (%)

d 1

a¥ = y[x.XJrl + fn(x+1)}

1) /n(x+1)

dy _ X+ (X+ }

ix (x+1)x{ 1 Ans.
y = (¢nx)™

Taking ‘In’ on both sides
/my = /n(¢nx)™

/ny = /nx ¢n (¢nx)

Diff. w.r.t. ‘x’
d d d
o= X [ ()] + i (ix) g (4nx)
d 1 d 1
a% = y{énx.m—x .&(Enx) + /n (¢nx) .;}
/n (/nx)
&y [1 }
dx (nx) x T x
/n (4nx)
x (/nx)™ 1 + - Ans,
y = \/xz—l(x+1)
= 3

(¢ +1)2
\/(x+ ) (x-1) (x + 1)

[(x+1) (X*—x + 1)]2
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Q.3:

< Ik

X+1.yx—1(x+1)
3 3

(x+1)2 (x*—x +1)2
1
_ (x —1)2
- 3
(X° —x + 1)2

Taking ‘/n’ on both sides

1
y 44_14
(x* —x +1)2

1 3

my = /n(x—1)2 —/n (x*—x+1)2
1 3 )

ny = Efn(x—l)—zfn(x —-X+1)
Diff. w.r.t. x’
dy _1 1 d 3 JR BB -
dx T2 ox-1ax ™ DT XD
dy [ 1 3(2x—1)}
dx T Y2x—1) T 26¢—x.+ 1)

1
dy = (x=1)2 [xz—x+1—3(2x—1)(x—1)]
dx 3 20X D =X ¥ 1)

(x*—x +1)2
dy  X*—x+1-3(2x"-3x+1)

dx 3
2/x—1(¢-x+1)2*1
dy  x*-x+1-6x"+9x-3

dx 5 2
240X -1 (X* —x +1)2

dy  -5x*+8x-2

dx 5 2
240X —1 (X* = x + 1)2

d 5x” —8x + 2

a¥ = - X X 5 Ans.
2/x—1 (¢ —x+1)2

Findgxif

dx
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Q) y = cosh 2x (i) y = sinh 3x
(i) y = tanh"*(sinx)-5<x<%
(iv) y = sinh?(d) (v) y = (¢ntan hx)
W) |y = sinh‘l(gj
Solution:
Q) y = cosh 2x (L.B 2008)
Diff. w.r.t. ‘x’
% = sinh 2X.% (2x)
dy .
dx - 2 sinh 2x Ans.
(i) y = sinh 3x
Diff. w.r.t. ‘x’
% = cosh 3X.% (3x)
dy
ax - 3 cosh 3x Ans.
(i) y = tanh(sinx) ? <x<§
Diff. w.r.t. ‘x’
dy 1 d
dx ~ 1-sin’ " dx (sinx)
dy cosx 1
dx ~ cos’™ ~ cosx _ ¢CX Ans.
(iv) y = sinh™*(x® (L.B2008), (G.B 2008)
Diff. w.r.t. ‘x’
gy — ; i (X3)
dx \/1+(x3)2 ©odx
dy _ 3"
dx \/mf; Ans.
(V) y = (4n tan hx) (L.B 2009 (s))
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Diff. w.r.t. ‘x’
dy _ _1 a
dx ~ tanhx dx (tanhx)
dy _ _1 2
dx ~ tanhx sec h°x
1
dy cosh’x
dx  sinhx
cosh.x
dy _ 1
dx ~ sinhx coshx
dy _ 2 2
dx 2 sinhx coshx sinh 2x
dy _
ax 2 cosech2x AnS.
wi) y = sinh‘l(gj
Diff. w.r.t. ‘x’
dy _ 1 ~d (5)
dx [ X2 ©dx 2
1+(§)
dy _ 1 (1
d - [ 2 g
X 1+XZ
dy _ 1 1
dx 4+x° "2
4
dy _ _ 1 1
dx T \Ja+x* 2
2
dy 1
X = \Jarx AnS,
EXERCISE 2.7
Q.1: Find y, if





