11. Differentiation

Exercise 11.1

1. Question

Differentiate the following functions from first principles :

e-X

Answer

We have to find the derivative of €* with the first principle method, so,
f(x) = e™

by using the first principle formula, we get,

fr(x) = lim )
h—0

E—(x+|1)_e—x

f(x) = lim
ho0
—x,.—h
f'(x) =lim= O
ho0

—-x(.—h
FUx) = Jim & (e™B-1)(-1)
0) =M —

x_
[By using lim == = 1]
x—=0 X

f'x)=-e%*

2. Question

Differentiate the following functions from first principles :

e3x

Answer

We have to find the derivative of e3* with the first principle method, so,
f(x) = e

by using the first principle formula, we get,

f(x) = lim fGcth)—£(0)
h—0

, . 3(xth)_ 3
f“(x) = lim
h—0

h
F(x) = lim =& =2
h—0

Eax(eah_ 1)3

f(x) = lim
h=0
x_
[By using lim = f=1]
x=0 X

f‘(x) = 3e3X
3. Question

Differentiate the following functions from first principles :



eax+b

Answer
We have to find the derivative of €@+ with the first principle method, so,
f(x) = gax+b

by using the first principle formula, we get,

f ‘(x) = lim feth)~£C9
h—0

, Ea(x+|1)+b_eax+b
f(x) = lim
h—0

Eax+b(eah_ 1)a

f(x) = lim
h=0 a

x_
[By using lim == = 1]
x—=0 X

f'(x)=a eaX+b
4. Question
Differentiate the following functions from first principles :

eCOS X

Answer
We have to find the derivative of e X with the first principle method, so,
f(x) = eCos X

by using the first principle formula, we get,

fr(x) = lim R
h—0

, . Ecos(xﬂl}_ecosx
f(x) = lim
h—0

aCOSX (Ecos"x+h)—cosx -1)

f'(x) =i
00 = iy -

Ecosx(ecos"x+h)—cosx_l] cos(x+h)—cosx

cos{x+h)—cosx h

f(x) = lim
h=0

x_
[By using lim == = 1]
x—=0 X

f ‘(x) = lim e®o5% M
h—0 h
cosx cosxcosh—sinxsin h—cosx
h

f(x) = EE(I)E

[By using cos(x+h) = cosx cosh - sinx sinh]

cosx(cosh-1) sin:\-.'sinh]

‘ _1s COSX
Fri) = LIE(IJE [ h h

sinx

[By using limy_,q —~ = 1 and

cos 2x = 1-2sin? x]

hy h

, . cosx|—2sin®= () .

f(x) = lim e®°=* [—,17( 9 sinx]
h—0 h(3)



. ohy h
f ‘(x) = lim e®°%* [M— sinx]
"~ h—0 h?

=
f ‘(x) = -5 X sin x

5. Question

Differentiate the following functions from first principles :

Eﬁ

Answer
We have to find the derivative of eV2X with the first principle method, so,
f(x) = eV2X

by using the first principle formula, we get,

f‘(x) = lim feth)~£C9
h—0

, o av2(xHh) _ 2
f (X) - l]_I]] _—
h—0

E\-'ﬁ(eu'lz':x"'h:'—\-"ﬁ_ 1)

f'(X) = 1lim
h—0

h
VEX /2 (x+h) —/2X _ ! e
f(x) = lim =" L)y y2xth)-yE
h—0 h \ 2(x+h)—/2x

X _
[By using lim== = 1]
x—=0 X
. — 1 iﬁ ey e y 2(x+h)+/Zx
f*(x) LIEE' — X (y 2(x+h) \’ZX)X—\,’MWE
[By rationalising]

, . eVE  (3(x+h)-2s
f(x) = lim =— x “‘—7]2
h—=0o h y 20e+h)+4/2x

#l

av 2

f'(x) =

]
"

2l

J
6. Question

Differentiate each of the following functions from the first principal :

log cos x

Answer

We have to find the derivative of log cosx with the first principle method, so,
f(x) = log cos x

by using the first principle formula, we get,

fr(x) = lim )
h—0

logcos(x+h)-logcosx
h

o = mg

(x+h)
, _ log(CUS X+ ]
f(X) = lim
h—0



10g(1+ms|:x+h)

i _1
f(X) = lim J
ho0

[Adding and subtracting 1]

cosix+hl—cosx
COSX

log(1+ )

f(X) = lim
h—0

[Rationalising]

,cos(x+h)—cosx cosix+h)-cosx

lo :
f(x) = lim T — x
h—0 h

COSX
cos(x+h)—cosx
COSX

log(1+x)

[By using limy_,q 1]

cosix+h)-cosx
f'(X) = i —<o=x
h—0 h

. C-D _. C+D
[cosC - cosD = -2 S'”T smT]

h

2x+h . b

-z sin-

f'(x) = Lm}] cogx [By using limy_,o
4

sinx

1]

X

f‘(x) = -tan x
7. Question

Differentiate each of the following functions from the first principal :
e.,ﬂCO[ X

Answer

We have to find the derivative of gVeotx with the first principle method, so,
f(x) = gVeotx

by using the first principle formula, we get,

flx+h)—f(x)

f‘(x) = lim
h—0

av COT(X+h)_ /ToTX

f(X) = lim
h—0

fe(x) = lim E\.-cotx(e.,-cou‘x+h)—\.-cotx_1]
h—0 h

WCoTx (E.,I'Cmixﬂl)—\;cotx —1) _ (fcot{x+h)— Jeotx)

h y cot{x+h) —/cotx

f(x) = lim

h—0

[By using lim,_o == = 1]
X

EVCOTK

—— [cot(x+h)+/cotx
X (ycot(x + h) — y/cotx) X (cotixsh)+ycotx)

f ‘ X P .
(x) LIE% \ cot(x+h)+ycotx

h
[Rationalizing]

1
y cot{x+h)+y/cotx

VEOTE
— X (cot(x + h) — cotx) x

f(x) = lim
ho0



W COTK

. ., B cos{x+h)sin x—sin(x+h) cosx 1
f(X)=Lm(1] — X (x+h)

sinx sin(x+h) i cot(x+h)+y/cotx

[sinA cosB - cosA sinB = sin(A-B)]

+COTX

f(x) = lim e sin(x—x—h) 1

h—=o h sinx sin(x+h)  /cot{x+h)++/cotx
[By using limy_q =1]

/COTX 1

f(x) = lim — X —

h—osinx sin(x+h)  /cot(x+h)+/cotx
f(x) = —cosec?x eV O™

2y cotx

8. Question

Differentiate each of the following functions from the first principal :

x2 X

Answer

We have to find the derivative of x2eX with the first principle method, so,
f(x) = x%e*

by using the first principle formula, we get,

f/(x) = ljm =)
h—0

(x+h) 2 lxth)_ 2%

f(x) = lim
ho0
. . %2 +h2+2hy)el ¥ 2%
fi(x) = Lm}]( )

[By using (a+b)? = a2+b2+2ab]

. . x*e¥[(h¥+2hx+1)eM 1
fi(x) = Jim 2o (R +2hxtle !
h—0 h

xZe¥(ell el L2 L ohy)

fx) = lim 2 Y 4 i
h—0 h h—0

. . ef_1
[By using limy_g — = 1]
X

f(x) = x2eX + limp_,g e**M [h+2x]

f'(x) = x2eX + 2x eX

9. Question

Differentiate each of the following functions from the first principal :

log cosec x

Answer

We have to find the derivative of log cosec x with the first principle method, so,
f(x) = log cosecx

by using the first principle formula, we get,

f/(x) = Jim R
h—0



log cosec(x+h)-logcosecs
h

f‘(x) = lim
h—0

logsin x—log sin(x+h)
h

o0 = fmy

log s5inx
f‘(x) = lim sin(x+h)
h—0 h

[By using log a - log b = log E]

sinx

¢ _ .. 10g[1+f—1]
f‘(x) = lim sin(x+h)
-0 h

[adding and subtracting 1]

sinx—sin{x+h)

. _ . legll+—/—— 1
f‘(x) = lim sin(x+h)
h—0
sinx—sin{x+h) sinx—sinix+h)
log[1+ — 1 —
‘ T sin(x+h) sin(x+h)
f (X) = lim x SInX—simx10)
sin(x+h)

[Rationalising]

. . sinx—sin(x+h
f(x) = Jim SRX—snbeth)
h—0 hsin(x+h)

2cosm{—+hsin_—h
f(X) = lim =2z
h—o hsin(x+h)

. . . C-D C+D
[sinC-sinD =2 smT cosT ]

2x+h , -h
—2cos——sin—

f(x) =1
(x) LIE% {—1)h sin(x+h)

sinx

1]

[By using limy_,q

—=
f‘(x) = - cot x

10. Question
Differentiate each of the following functions from the first principal :

sin"}(2x + 3)

Answer

We have to find the derivative of sin"1(2x+3) with the first principle method, so,
f(x) = sin"1(2x+3)

by using the first principle formula, we get,

f ‘(x) = lim feth)~£C9
h—0

sin”1(2[x+h]+3)— sin”(2x+3)
h

f‘(x) = lim
h=0

Let sin"1[2(x+h)+3] = A and sin"}(2x+3) = B, so,
SinA = [2(x+h)+3] and sinB = (2x+3),
2h = sinA - sinB, when h—0 then sinA-sinB we can also say that A-»B and hence A-B-0,

. 2(A-B
1m ( )

f (X) = AI_B_.O sin A—sin B



2(A-B)

‘ = lim —xF——=a
P00 = A B 0 2B cod

. . ., C-D C+D
[sinC - sinD = 2 smT cosT ]

2
(x) = lim ——z%
P10 = 47820 Tcoii®

sinx

[By using limy_,q = 1]
X
B _ 2
f (X) - cosB
f(x) = s

[By using Pythagoras theorem, in which H = 1 and P = 2x+3, so, we have to find B, which comes out to be
J1— (2x+ 3)2 by the relation H2 = P2 + B2]

P = ey

Exercise 11.2

1. Question

Differentiate the following functions with respect to x:
sin(3x + 5)

Answer

Lety =sin(3x + 5)

On differentiating y with respect to x, we get

dy d
= E[sm(?;x+ 5)]

d . .
We know = (sinx) = cosx
X

d
=>_}r

d . .
<. = C0s(3x +5)—(3x+ 5) [using chain rule]

d d
= —i =cos(3x+5) [& (3x)+ dx (5)]

d d d
= d_i = cos(3x+ 5) [BE (x)+ P (5)]

However, di (x) = 1 and derivative of a constant is 0.
X

d
=;-d—i=cos(3x+ 5)[3 x1+ 0]

dy
e 3cos(3x+5)

Thus, % [sin(3x+ 5)] = 3cos(3x+5)

2. Question

Differentiate the following functions with respect to x:
tanZx

Answer



Let y = tan®x
On differentiating y with respect to x, we get

dy d .
I E(tan X)

We kl‘lOWdi (x™) = nx™?!

X
d}"_ 72—-1 d . h . I
= =2tan" x_ (tanx) [using chain rule]
X X

dy d
== ZtaHXE(tanx)

d
However, —(tanx) = sec®x
X

dy )
= 2tanx (sec®x)

WS 2tanxsec’x
dx

d
Thus, = (tan®x) = 2tanxsec’x

3. Question

Differentiate the following functions with respect to x:
tan(x® + 45°)

Answer

Let y =tan(x° + 45°)

First, we will convert the angle from degrees to radians.

c
We have 1= = (%}) = (x +45)° = —

; (x+45)

= = - -

y an 180

On differentiating y with respect to x, we get

dy_ d ; (x+ 45)m
an [—--

dx dx
d
We know — (tanx) = sec’x

d xtas)] d [(x+45 . .
o _ gpc2[&t :'Jﬂ]—[':wr ’Jﬂ] [using chain rule]
dx 180 dx 180

dy 0 s o Tod
= o = Sec (x°+ 45 )ﬁﬁ(x—i_‘%)

dy ™ - . [d d ]
= <% = Tg05¢¢ (x°+ 45°) E(x)+£(45)

However, di (x) = 1 and derivative of a constant is 0.
X

dy n 2¢. .0 o
= <% = Tg05¢¢ (x°+ 45°) [1 + 0]
LAy _

T
— 2 o o
e —wosec (x°+ 45°)



i o o _ T 2 o o
Thus, - [tan(x® + 45°)] = 5 5ecC (x°+ 45°)

4. Question

Differentiate the following functions with respect to x:
sin(log x)

Answer

Let y = sin(log x)

On differentiating y with respect to x, we get

g = %[Sin(logx)]

d .
We knowa (sinx) = cosx

dy

= =
dx

cos(logx)%(logx) [using chain rule]

d 1
However, - (logx) = -

\j 1
= — = cos(logx) x <

dx
dy 1
i gcos(logx)

Thus, % [sin(logx)] = % cos(logx)

5. Question

Differentiate the following functions with respect to x:
e'sin ﬁ

Answer

Let y = @sin Vx

On differentiating y with respect to x, we get

dy d siny/x
o me)

i XY _ AX
We know dx(e )=-¢e

d inved (. , .
= = = sinVx = (5in y/x) [using chain rule]
dx dx

d ..
We have = (sinx) = cosx

dy siny/x I d o i i
- = . — using chain rule
L= cos\,xdx(\,x)[ g ]
d = dys1
=Y eSMV¥ cog X — (XE)
dx dx

d
However, - (x™) = nx™?!
X

d a | 1 1
o Y e os x [—x(i_l)]
dx 2



d 1 . ~ 1
= d_i = Ees‘“ V¥ cosxx 72
dy

_ sinyx fm
= 21&9 cos VX

1 N [
—eSMVX cpg,/x
24/x

d ¢ osinyx) _
Thus, ™ {e ) =
6. Question

Differentiate the following functions with respect to x:

etan X

Answer
Lety = etanx
On differentiating y with respect to x, we get

dy_

d
_ ratanx
dx dx (=%

i XY _ AX
We know dx(e J=¢e

d d : .
= d_l" = etanxd—(tanx) [using chain rule]
X X

d
We have - (tanx) = sec?x

dy
L etanx

2
- sec’x
dx

Thus, % (gtanx) — gtanxgac2y

7. Question

Differentiate the following functions with respect to x:
sin2(2x + 1)

Answer

Let y = sin?(2x + 1)

On differentiating y with respect to x, we get

dy

d
_ 2
= dX[sm (2x+ 1)]

We khOWdi (x™) = nx™?!
X

= % — 2511]2_1(2X+ 1) %[Sil](ZX'i‘ l)] [USing chain rule]

dy . d
= e 2sin(2x+ 1) I [sin(2x+ 1)]
We have % (sinx) = cosx

= % = 2sin(2x+ 1) cos(2x+ 1)%(2x+ 1) [using chain rule]

= ¥ = sin[2(2x+ 1)] < (2x + 1) [ sin(26) = 2sinBcose]



== sin(4x + 2) [_dx (2x) + P (1)]
== sin(4x + 2) [2 = (x) + ax (1)]

However, di (x) = 1 and derivative of a constant is 0.
X

dy _
= sin(4x+2)[2x 1+0]

dy .
e 2sin{4x + 2)

Thus, % [sin?(2x + 1)] = 2sin(4x + 2)

8. Question

Differentiate the following functions with respect to x:
logy(2x - 3)

Answer

Let y =log(2x - 3)

Recall thatlog b = %‘
log(2x—3)
= log,(2x—3) = " log7

On differentiating y with respect to x, we get

dy d [log(2x —3)

dx dx| log7

dy 1 yd
T (logi’) dx llog(2x —3)]

d 1
We know ™ (logx) = -

- ( - )( . )%(ZX— 3) [using chain rule]

dx log7/ \2x-3
dy 1 d d

T ax (2x— 3)log7 [ﬁ (2x) - dx (3)]
dy 1 d d

T ax (2x— 3)log7 [Zﬁ (x) _E(?})]

However, di (x) = 1 and derivative of a constant is 0.
X

dy

:Ez (2x— 3~)l-::og7’[2 x1-0]

_ dy B 2

Tdx (2x—3)log7

Thus, = [log,(2x — 3)] = ————
us, dx 0g7L2X - (2x—3)log7

9. Question

Differentiate the following functions with respect to x:



tan(5x°)
Answer
Let y = tan(5x°)

First, we will convert the angle from degrees to radians.

c
We have 1° = (l) = bx" =bx X €
180 180

= y =tan (5){ X %)

On differentiating y with respect to x, we get

d
di o [tan (5){ X ﬁ)]

d
We know — (tanx) = sec’x

= ¥ _ sec?(5x x =) 2 (5% x =) [using chain rule]

dy .
= e sec®(bx® )ﬁd—(Sx)
= 165°5) [53 ]
e ﬁsec (5x*) |5—(x)
However, di (x)=1
dy ™ 5
= <% = Tg05¢¢ (5x°) [5]
dy _

i
LY T 2
“ax  180°¢¢ (5x°)

i oYy __ 5_11 2 o
Thus, - (tan5x°) = Ta0 S€C (5x°)
10. Question

Differentiate the following functions with respect to x:

3

- K
Answer
Let y = 2*°

On differentiating y with respect to x, we get

dy d =

dx E{ )

We knowdi(ax) = a*loga

W g 1.;;.gzdi (x?) [using chain rule]

dx

We have di (x%) = nx®!
X

d 2
= d_i =2% log2 x 3x%!



dy x> 2
il 2* log2 % 3x

dy x?q. 2
e 2% 3x°log?2

d ron®y _ qxfag2
Thus, = (2°) = 2%" 3x2log2
11. Question

Differentiate the following functions with respect to x:

X

a’

3;
Answer
Let y — 3Ex

On differentiating y with respect to x, we get
dy d, .=
b Cl)

i XY _ oX
We know = (a*¥) = a®loga

E _ Ex i X . .
== 3 1.;;.g3dK (e*) [using chain rule]

d
We have — (e¥) = e*
e avedx(e) e

W _ 31083 x e
el og3 xe

dy e x
"E_3 e*log3

d roefy _ ge¥ x
Thus, = (3%7) = 3% e*log3
12. Question

Differentiate the following functions with respect to x:

logy3
Answer
Lety =log,3
Recall thatlog, b = —£2
ecall thatlog,b ===
log3
=log,3 = -
’ logx

On differentiating y with respect to x, we get

dy d (1033)
dx  dx\logx

dy_l Bd( 1 )
Tax T B logx

dy d .
e log?;& (logx)



We know [x“) = nxt1
=log3[-1 x (logx) 1] % (logx) [using chain rule]

dy _,d
adrrinie log3 (logx) = (logx)

d
We have - (logx) ==

dy .1
adrrinie log3 (logx) ™= x <

dy 1 log3
dx T x (logx)?2

dy 1 log3 logB
Tax " x(logx)? logB

dy 1 (log3)?
Tax ~ xlog3 (logx)2

dy 1 (10g3)2
Tax xlogB logx
dy 1
- dx logx
xlog3 x (log 3)
dy 1

Tdax ~ xlog3 (log,x)2

1
xlog3(logyx)?

d
Thus, — (log,3) = —
13. Question
Differentiate the following functions with respect to x:
%xj— 2x

Answer

Let y — 3x*+2x

On differentiating y with respect to x, we get

o _a,
dx dx

:\-:2+2:\-:}

i XYy _ X
We know = (a¥) = a*loga

E_ W +2x i 2 i i
=—.=3 10g3dx(x + 2x) [using chain rule]

dy %% +2x [d 2 d ]
= dx_3 log3 dx(x )+dx(2x)
dy_ x> 42x [d 2 d ]
= dx_B log3 dx(x )+ de(x)

We have (xn) =nx®?! and — (x) =1



d 2
= d—i= 3 "% pg3 [2x + 2 x 1]

dy x% +2x%
:E—B log3 (2x+2)

d 2
d_i = (2x+2)3%¥ *=]og3

i 42y _ x2+2x
Thus, — (3 )= (2x+2)3 log 3

14. Question

Differentiate the following functions with respect to x:

Answer

at—x?

a4x®

On differentiating y with respect to x, we get

dy d a? —x?
dx  dx\.la2+ x2
1
dy d |[fa®—x?%\2
=2 —=—
dx dx|\a2+x2

We know di (x™) = nx?1
X

1
—1 . .
dy _ 1 (az-xz)z i(az-xz) [using chain rule]
dx 2 \NaZ4x? dx LaZ+x?

1
dy 1f/a®—x%\2d [a?—x"
z;'dx_z a? + x2 dx\ a2 +x2

J T 'r_ ,.f .
Recall that (E) = % (quotient rule)
v v

1 d d
dy :L(a2 —XE) z (a2+x2)ﬁ(a2—x2)— (az—xz)ﬁ(ahrx?)

Tax T 2\az +x2 (a2 + x2)2
dy
= dx
d d d d
1/42 —x2 -% (32+Xz)(ﬁ(32)—ﬁﬁxg))—(HQ—XE)(ﬁ(ag)ﬁ-ﬁ(x?))
git= e

However, di (x?) = 2x and derivative of a constant is 0.
X

1
dy 1 a?—x2\ 2[(@2+x2)(0—-2x) — (@2 —x2)(0+ 2x)
Tax 2\az 1 x2 (a2 + x2)2




1

dy 1/a®—x?\ 2[-2x(a®+ x?) —2x(a? —x?)
dx  2\az +x2 (a2 + x2)2

1
dy 1/a®-—x?\ 2[-2x(@®+x*+a?—x?)
dx 2\az+x2/ | (a2 +x2)2

1
dy 1/a®-—x?\ 2[-2x(2a?)
dx 2\az+x2/ |[(a%z+x2)?

1
dy [a?—x?\2[ —2xa?
-

dx  \a? +x? (a? +x2)?

1
dy (a®—x?)7z[ —2xa’
= — =
dx (az+x2)_% (a? + x2)2

1

dy —2xa’(a®—x?)7z

= — =
dx

1
(a2 +x2)7z%2

1
dy —2xa’(a®—x?)72

Tax (a2 + XE)%

dy —2xa’
T (a2 + :x;Q)gl:aL2 — XE)%
dy —2xa’

= E
dx (a2 + x2)7vaz — x2

Thus i faz—xz _ —2xa®
" dx aZ+x? (az+x2]%\."'_az—xz

15. Question

Differentiate the following functions with respect to x:
3X log x

Answer

Let y = 3xlogx

On differentiating y with respect to x, we get

dy_d xlogx
ﬁ—&@ e¥)

We know di (a¥) = a*loga
X

da d . .
- d_i _ 3xlogx10g3a(xlog}{) [using chain rule]

dy . d
— axlogx
== 3 log3 = (x x logx)

Recall that (uv)’ = vu’ + uv’ (product rule)

dy | d d ]
—_— = xlogx —_— —_—
= = 3 log3 [logx = (x) + de (logx)



d 1 d
We have = (logx) = - and ™ (x)=1

:g= 3xlesx]g 3[10 X X 1+x><E]
Ix g g <
dy 1
¢ _ axlogx

=2 3 log3 [logx + 1]

WY (1+ logx)3*°e*]og3
dx

4 xlogxy _ xlogx
Thus, —(3*°8%) = (1 + logx)3*'°€* log3
16. Question

Differentiate the following functions with respect to x:

l+sin x
1-sin x
Answer

Let v — J1+sinx
y 1-sinx
On differentiating y with respect to x, we get
dy d 1+ sinx
dx dx\./1-sinx

dy d (1+sinx)
Tax T dx

1
2

1—sinx

We kl‘lOWdi (x™) = nx™?!
X

1
a1 - . .
o W ; (ﬂ)z d (ﬂ) [using chain rule]

dx 1-sinx dx \1-sinx

dy 1

1
(1+sinx)'§ d (1+sinx)
z;'dx_z 1 —sinx dx\1 —sinx

J T 'r_ ,.f .
Recall that (E) - 2“‘ (quotient rule)
A W

dy 1 (1 + sinx)'% (1-— sinx)% (1+sinx)—(1+ sinx)% (1— sinx)

T ax  2\1—sinx (1— sinx)?2

dy
= dx
1 (1 N sim{)‘% (1— sinx) (% (1) + % (sinx)) — (1 + sinx) (% (1) — % (sinx))

2

1—sinx (1—sinx)?

d .. oL ,
We know = (sinx) = cosx and derivative of a constant is 0.
X



d:-’
dx

dy
dx

d:-’
dx

dy
dx

d:-’
dx

dy
-
dx

dy
dx

d:-’
dx

d:-’
dx

dy
dx

dy
LY

=§'E=

d:-’
dx

d:-’
dx

dy
dx

d
=2
dx

dy
dx

1

2

1

2

1

2

1

2

(
(
(
(

1+sinx

1 —sinx

1+sinx

)‘51 [(1— sinx)(0+ cosx) — (1 +sinx)(0 — cosx)

(1—sinx)?2

1—sinx

1+sinx

1
)‘E (1—sinx)cosx + (1 + sinx) cosx

(1—sinx)?2

1 —sinx

1+sinx

1
)‘E (1—sinx+ 1+ sinx)cosx

(1— sinx)?2

1—sinx

1

Tz

1
)‘E | 2coSsX

(1 — sinx)2

-

1+ sixm)
1—sinx

(1+sinx)” 2

COSX ]
(1— sinx)?2

COSX

(1-

sinx)”

2

[(1 — sinx)?2

1
(1+sinx) Zcosx

1
(1— sinx)z*?

1
(1+sinx) Zcosx

3
(1—sinx)z

COSX

(1-

1 1
sinx)**2(1 + sinx)2

COSX

1 1
(1 —sinx)(1—sinx)z(1+ sinx)z

COSX

COSX

C(1- sinx),/(1 —sinx)(1 + sinx)

COSX

COSX

(l sinx)y/ fcos?x

a (1 —sinx)v1—sinZx

—— (" sin20 + cos26 = 1)

(1 —sinx)cosx

1

1 —sinx

1

1+sinx

. X
1 —sinx

1+ sinx

1—sin?x

1+sinx

cos®x

L +
COSZXx

1+sinx

sinx

("~ sin20 + cos26 = 1)

COSZX



dy ( 1 )2 ( 1 )(sixm)
= = (—] +——
dx \cosx cosx/ \cosx

dy .
= e sec®x + secxtanx

dy
~— = 8ecX(secx t+tanx
i ( )

d 1+sinx
Thus, - ( ) = secx(secx + tanx)

1-sinx

17. Question

Differentiate the following functions with respect to x:

1-x

1+x’

Answer
Let v — |1
y 1+x2

On differentiating y with respect to x, we get

dy d 1-—x2
dx  dx\.J1+x2
1
dy d[[1-—x%)2
T ax  dx|\1+x2
We knowdi(x“) = nxt1

L _1 (1—32)2 i(l—xz) [using chain rule]
dx 2 \N14x2 dx \14+x2

1
dy 1/1-x*\2d (1-%°
Tdx 2\1+x2) dx\l+x2

r S — .
Recall that (E) = Y4 TU (quotient rule)
.

w2

ay 1(1—x2)-% (1+5) 5 (1= x) — (1= x) (1 +x7)

Tax  2\1+x2 (1+x2)?

dy
~ i

L1ty (1+x2)(%(1)—%(x2))—(1—x2)(%(1)+%(x2))
zi(l+x2) (1+x2)2

However, di (x?) = 2x and derivative of a constant is 0.
X

dy 1 1—x? _% (1+x3)(0—-2x)— (1 —x*)(0+ 2x)
z;.ﬁ_i(l+x2) [ (1+x2)2




dy 1/1—x2\2[-2x(1+x?)—2x(1—x?)
dx 2\1+x2 (1+x2)2
1
dy 1/1—x*\2[-2x(1+x?+1—-x?%)
dx 2\1+x2 (1+x2)2
1
dy 1/1-x%\2[—2x(2)
dx 2\1+x2/ [(1+x2)2
1
dy 1-x?\ 21 —-2x
dx 1+ x2 (1+x2)2

dy (1-x3)z [ —2x ]
Tax (1+x2)“ (1+x2)2

1
dy —2x(1—-x%)72

1
T (1+x2)72"2

1
dy —-2x(1-x%)"2

3
Tax (1+x2)2
dy —2X
dx

3 1
(1+x2)2(1—x2)3
dy —2x
o — = 3

dx (1+x2)zy1—x2

d 1-x2 -2
Thus, —( “2) = -~
dx 14x (1+x2)2y1—x2

18. Question

Differentiate the following functions with respect to x:
(log sin x)2

Answer

Let y = (log sin x)2

On differentiating y with respect to x, we get

dy d . .
ax &[(logl:smx)) ]
We know (x“) 1t

-V _ = 2(log(sinx))?" 14

= [log(mnx)] [using chain rule]

o
= — =

_.d .
= Zlog(sum)ﬁ[log(smx)]

We have % (logx) =-

d . 1 d . . .
= d—i = 2log(sinx) [EE(S”IX)] [using chain rule]



dy d
e mlog(smx)— (sinx)

d, .
However, = (sinx) = cosx
X

dy

e mlog(smx) COSX
dy _>5 (cosx) log(sinx)
= dx sinx/ CSSHE

dy .
s 2 cotx log(sinx)

Thus, % [(log(sinx))?] = 2 cotxlog(sinx)

19. Question

Differentiate the following functions with respect to x:

1+x

1-x

Answer

1-x

On differentiating y with respect to x, we get

dy d 1+x
dx  dx|J1-x

dy d (l-I-X)
dx dx|\1—x

L
2

We know di (x") = nx* 1
X

-1 . .
Wy _1 (ﬂ‘) d (1”) [using chain rule]
dx 2 Ml-x dx

1
dy 1(1+X)‘§d (1+X)
dx 2\1—x/ dx\l1-

Recall that (E) = H (quotient rule)
v ‘r

_dy 1(1+X)—%kl—x)%(ux)—mx)%(l—x)
Tdx 2\1-x (1—x)2

[ d d d d
a1 tl—x)(ﬁtmﬁtx))—(1+x)(ﬁt1)—ﬁtx))
dx 2(1—}{) (1—x)2

However, di (x) = 1 and derivative of a constant is 0.
X



_dy 1 145y 2[(1-x)(0+1) - (1+x)(0-1)
dx 2(1—}{) (1—x)2

dy 1 1+x'%'(1—x)+(l+x)
= ax 2(1—){) (1—x)2

1
dy 1(1+X)‘§' 2 ]
dx 2\l —x/ L(1—x)2

ﬂg=f+ﬂ h_@J

.

1
dy (1+x)z
dX (1 _X)—%+2

1
dy (1+x)72
=1 = —

dx (1— x)g

dy 1

Tax (l—x)g(l—i—x)é
L L

dx

3
(1-x)2V1+x

Thus, i( Ji‘) SR —
de\Vix/ o gz

20. Question

Differentiate the following functions with respect to x:

Answer

ety = on(2)

On differentiating y with respect to x, we get

2 3fuit2)

d . .
We knowd— (sinx) = cosx
X

1+x*% d (1
- % _ .;05( x ) ( b ) [using chain rule]
dx 1-x2/dx \1-x2

Recall that (E) _ v’ (quotient rule)
-

w2




d d
ﬁ@zms(uﬁ) (1-x) g (1+x3) -1 +x) 7 (1-x7)
1—x2

dx (1 —x2)2
dy
>
- (1—x2)(%(1)+%(x2))— (1+x2)(%(1)—%(x2))
- cos (1—x2) (1-x2)2

However, di (x?) = 2x and derivative of a constant is O.
X

_(1_ Xz)z

_(1—4};2)2]

dy 1+x*\[(1—x*)(0+2x) — (1 +x?3)(0— 2x)
ax . O\1 %2 (1 —x2)2
dy 1+x%\[2x(1-x2)+ 2x(1+x?)
Tax 1% | (1—x2)2
dy 1+x%\[2x(1—-x?+1+x?)
Tax 1% | (1—x2)2
dy (l +x2) [ 2x(2)
= — = cos

dy 4x (1 + xz)
w— = cos

dx (1-x2)2 " \1-x2
Thus, % [sin G::)] = (1_4;]2 cos (i::)

21. Question

Differentiate the following functions with respect to x:
e3X cos(2x)

Answer

Let y = e3*cos(2x)

On differentiating y with respect to x, we get

d
= ix (e**cos 2x)

dy d

3x
=2 dx(e X €OS 2X)

Recall that (uv)’ = vu’ + uv’ (product rule)

_y_ i 3x Exi
= o costdX(e J+e dx(cost)

d d :
We know (e =¢" and - (cosx) = —sinx

.4

E_ Sxi In|_ oz i :
= dx—cosZX[e dx(Bx)]+e [ 51112xdx(2x)] [chain rule]



R R
== cos2x EBX) — e¥¥sin 2x E(ZX)

dy 3x d 3X o3 [ d ]
:&_E cost[BE(x)]—e sin 2x ZE(X)

dy 3x d 3K o [d ]
e 3e¥*cos2x [E(x)] — 2e**sin 2x E(X)

d
We have = (x)=1

dy 3x 3K o3
= E =3e**cos2x X 1—2e**sinZ2xx 1
d
= Y_ 3e3*cos2x — 2e**sin 2x
dx
dy
~— = e3*(3c0s2x — 25in 2%
dx ( )

Thus, % (e®*cos2x) = e3*(3 cos2x — 2 sin 2x)

22. Question

Differentiate the following functions with respect to x:
sin(log sin x)

Answer

Let y = sin(log sin x)

On differentiating y with respect to x, we get

g = %[sin(log(sinx))]
We knowi (sinx) = cosx

= % = cos(log(sinx))%[log(sinx)] [using chain rule]

d 1
We have = (logx) = -

dy _ s [ s ing chai
== COS(IOg(SmXDLmde (smx)] [using chain rule]

dy 1 a4
= mcos(log(smx))ﬁ (sinx)

d, .
However, = (sinx) = cosx

dy 1 ,
= %" snx cos(log(sinx))cosx
dy COSX .
== (m) cos(log(sinx))
d

V9 i
S cotx cos(log(sinx))

Thus, % [sin(log(sinx))] = cotx cos(log(sinx))

23. Question

Differentiate the following functions with respect to x:



etan 3x

Answer
Lety = etan 3x

On differentiating y with respect to x, we get

d}’ d tan3x
dx  dx = )

d
We k —(e¥) = e
e know dx(e )=e

= ? = et’f‘ng“ (taan) [using chain rule]
X

d
We have —(tanx) = sec®x
X

= W _ gtandxga23, 9 (3x) [using chain rule]
dx dx
dy d
3 tan3x 3 I
=< =3e sec?3x (x)

d
H y—(x) =
owever, — (x)=1

dy

= = 3et™3%gar?3x % 1

dy

s 3etan3¥gec? 3y

d
ThUS, E (etanzx) — 3etanax SEC2 3x

24. Question

Differentiate the following functions with respect to x:
=y

Answer

Lety — aVeotx

On differentiating y with respect to x, we get

dy d  —=
il riC

d
We know — (g*) = e*

= (e¥)=e
- ? - e"“’“ ( Jcotx) [using chain rule]
X

d:f

— \,cot‘(
=S =e [(cotx)]

We have (xn) =nx®?
| 1 . .
= dy _ pveotx E (cotx)z‘ldi (cotx)] [using chain rule]
X X

=== Ee‘*’m(c-:)tx)'%i (cotx)
2 dx



d
However, —(cotx) = —cosec’x

— eV (cotx) 2 cosec’x
dx 2
d W ootx 2
av € Cosec x
- -
T 2(cotx)z
dy eVeotx cosec?x
dx 24Jcotx
Thus, & [e-.rcotx) _ eV cosec®x
dx 2+4/cotx

25. Question

Differentiate the following functions with respect to x:

sin X
log) ————
l+cos X

Answer
sinx
Let y 10 1+cos*-.'
sin?2 >< =
=log| —~
1+ cos2 ><

We have sin26 = 2sinBcosB and 1 + cos26 = 2cos?6.

2 5111 cos
=log| ————=
2 cosE—

sin>
2

= log X
cos5

=y =Ilog tanz)

On differentiating y with respect to x, we get

Si = [log(tan )]

d
We know = (logx) =-

- _ (—13) (tan ) [using chain rule]
dx

dx tan’

dy xd X
= E = COtEE(tanE)

d
We have - (tanx) = sec?x

= corksecrE 2 ()



d
H = (x) =
owever, — (x)=1

dy 1 tx ,X L
_ — — %
= 4~ 3ot sec’s

X
dy 1 COSE 1

= = o
dx 2 i § 2§
sin  cos?5
dy 1
dX 2 ein X cos s
251112 l:l:)s2
N S S .
dx  sin2x [ sin26 = 2sinBcos0]
dy 1
= dx  sinx
dy
W — = COSecx
dx

Thus, %[log( sinx )] = cosecx

l+cosx

26. Question

Differentiate the following functions with respect to x:

l-cos x
log [—————

l+cos x
Answer

1-cosx

Let y = log

1+cosx

On differentiating y with respect to x, we get

dy d 1—cosx
ax  ax| °® |1+ cosx

1
2

dy d 1 (1—cosx)
Tax ax| 8

1+ cosx

d 1
We know = [:logx) ==

1
- dy 1 d (l—cosx)E . hai |
Treose) | [USING chain rule]

= T —
dx (J-—C'JSK:IE dx
1+COSX

1
2

1
dy (1—1:05}{)‘5 d (1— COSX)
= — = | —F— JE— -

dx 1+cosx/ dx|\1+ cosx

We know di (x") = nx* 1
X

1 1
Y _ (1‘“’“)_5& (1‘“’“)5_11 (1‘“’“) [using chain rule]
dx l+cosx 2 Ml+cosx dx \1l+cosx



d:-’

dx

d:-’
dx

d:-’
dx

Recall that G) =

d:-’
dx

dy
= dx

1

1
2d

1—-:05}{)
1+cosx

-3
1

1+cosx

_%(

1-— COSX)_

d

1-— COSX)

1- COSX)
1+ cosx

1+ cosx

(

dx
td

d (1 — cosx)

dx\1l +cosx

1
2
1 1+c05}{)
2

1—cosx

(

1rl.l

axl

dx

w2

1-— COSX)
1+ cosx

l.l‘r

(quotient rule)

(1+ cosx)%(l —cosx)—(1— cosx)%(l + COSX)

171+ cosx
2(1—-:05:4) (1+ cosx)?
(1+ cosx) (% (1) — % (cosx)) —(1—cosx) (% (1) + % (cosx))

2

(

1+ cosx)
1 — cosx

d
We know = (cosx) =

(1+ cosx)?

— sinx and derivative of a constant is 0.

dy 1 (1 + cos x) [(1 + cosx)(0+sinx) — (1 — cosx)(0 — sinx)
T dx  2\1—cosx | (1 + cosx)?
dy 1(1+cosx) [(1 + cosx)sinx + (1 — cosx) sinx
dx 2\1-cosx/| (1+ cosx)?
dy 1(1+cosx) [(1+ cosx+ 1 — cosx)sinx
dx 2\1-—cosx (1 + cosx)?
dy 1(1+c05};) 2sinx ]
dx 2\1—cosx/L(1+ cosx)?
dy sinx
= — =
dx (1 —cosx)(1+ cosx)
dy sinx
dx 1—cos?x
= W _ 0% (. 5in2g + cos?0 = 1)
dx  sinZx
dy 1
dx sinx
dy
9 = cosecx
l-cosx
Thus, d—(log mmx) = cosecx

27. Question
Differentiate the following functions with respect to x:
tan(esin X)

Answer



Let y = tan(eSin X)
On differentiating y with respect to x, we get
dy d ,
— = —|tan(e""*
= melen(E™)]
We knOW%(tanx) = sec?x

E_ 2f sinx i sin x in hain rul
= . = Sec [e )dx[e )[us g chain rulel]

i XYy _ aX

We have = (e¥)=e

E _ 2f hsinx sinxi : H P
= - = sec (esin¥)e — (sinx) [using chain rule]

d ., .
However, = (sinx) = cosx

dy , ,

- SECE[ESJn 3-.') asinx pooy
dx

. g _ 5inx

2 in >
fg s & cosxsec (esinx)

Thus, % [tall(esjl"‘)] — @Sin¥ qoy SECE(Esinx)

28. Question

Differentiate the following functions with respect to x:

lﬁg(x—m)

Answer
Lety = log(x + VX2 + 1)

On differentiating y with respect to x, we get

g= &[log(x+vx2 + l)]

d 1
We know = (logx) = -

dy 1 d 5T . .
- = —({x ++vx2+ 1) [using chain rule
dx x+\,"xz+1d1"-'( v } [ 9 ]

dy 1

d d
w__ 2 [T (/i ]
= dx x+¥4x2+1[dx(x)+dx(vx +1)

dy 1 d d 1]
e I[E(XHE(X +1)2

i — i ny — n—1
We know - (x)=1and - (x™) =nx

1
y__ 1 [1 + é (x%+ 1)5‘1%(};2 + 1)] [using chain rule]

dx  w+yxZ4+1

dy 1
=5 —
dx x++x2+1

1/d d
1+ %(xz +1)72 (&(f) + o (1))]

However, di (x?) = 2x and derivative of a constant is 0.
X



dy 1
—l+ xT+ 1 22x+0]
~ dx x+vx2+11 ( )72 )

' . _1+1(2+1)‘E 2]
e —IX 2 X 2LX
dx x+vxz+1L 2

dy 1 i 1
— |1 +x(x?*+1 ‘5]

Tax x+yxz+11L ( )
dy 1 [ X

= —= 1+ ]
dx x+vxZ+1l Vx2+1
dy 1 [x +VxZ+ 1]
T Xx+vVx2+1] Vx2+1

dy 1

Tdx JxZ+1

Thus, — [log[x+ VkZ+1)] =

yx2+1
29. Question

Differentiate the following functions with respect to x:

e"logx
X_'
Answer

e* log'c

Let y=

On differentiating y with respect to x, we get

dy d(e"logx)
dx  dx\ x2

Recall that (E) _ '’ (quotient rule)
v "-’

N (%%) 3 (e¥logx) — (e¥logx) - (x?)
“ax (x2)2

We have (uv)’ = vu’ + uv’ (product rule)

dy (x?) [ 0gX — dx (e¥) + e¥ [logx)] — (e*logx) % (x?)
T ax x4

We know—(e“) = e¥, —( ogx) == and %(Xz) =2x

dy (x?) [logx X 8% + ¥ x %] — (e*logx) x 2x

dx x4

dy (x?) [exlogx + %] — 2xe*logx

dx x4

dy x%e*logx + xe* — 2xe*logx

dx x4

dy x’e logx_l_xe 2xe*logx

dx x4 x* x*



* 2e*logx

d e*logx e
dy _elogx

= dx ~  x2 x?  x3
dy e* (l 1 2 logX)
= = — —
dx x2 OgX X

_dy_ “‘2(1 +1 21 )
--dx—ex 0gxX - X(:-gx

Thus, % (%) = e*x 2 (logx + é — %log x)

30. Question

Differentiate the following functions with respect to x:
log(cosec x - cot x)

Answer

Let y = log(cosec x - cot x)

On differentiating y with respect to x, we get

dy d
o &[log(cosecx —cotx)]

d 1
We know ™ (logx) = -

d; 1 d . .
¥ — = (cosecx — cotx) [using chain rule]
dx cosecx—cotx dx

dy 1 d
=—=————|—/(cosecx) — — (cotx
dx cosecx —cotxldx ( ) dx ( )]
We know % (cosecx) = —cosecx cotx and % (cotx) = —cosec®x
dy 1

=—————[—cosecxcotx — (—cosec?x
dx cosecx — cotx[ ( )]

dy 1

=———[—cosecxcotx + cosec’x]
dx cosecx —cotx

dy 1

=——— [cosec?x — cosecxcotx]
dx cosecx —cotx

dy 1
=~ =—"———/[(cosecx — cotx) cosecx]
dx cosecx —cotx
dy
5 — = COSecx
dx

Thus, % [log(cosecx — cotx)] = cosecx

31. Question

Differentiate the following functions with respect to x:
eE‘X T e—_')\'.

eix _ e—?x

Answer

T

Let y — EZK_E—ZK

On differentiating y with respect to x, we get



dy dfer+e™
dx  dx\e2x— e2x

Recall that (E) _ v’ (quotient rule)
-

w2

—LX d X —LX X —LXK d X —LXK
dy (e?*—e 2')5(92' +e ) —(e®+e 2')5(92' —e%¥)

= — =
dx (e?:{_ e—?:{)z

dy
~ dx
( 2x _ —2‘() [_ (92‘() + dx —2‘()] (EZ‘(_'_ e—2\') [_ (EE‘() ( —23-.')]

- (e2x — g—2x)2

i XY _ AX
We know dx(e )=-¢e

dy
dX d d d d
(e2¥ — e72X) [ez"ﬁ (2x) + e‘“ﬁ (—Zx)] — (%X +e7%%) [ez"ﬁ (2x) — e‘“ﬁ (—Zx)]

- (EQ:{_ e—zx)z

|
T dx d d d d
(e = o) [26 0 (%) = 20 (0] = (¥ + 79 20 () + 20 ()

- (e2x — p—2x)2

d
However, = (x)=1

(e?* —e™2¥)[2e*x 1 — 207 x 1] — (e® + e72¥)[2eP* x 1 + 2e72* x 1]
(623(_ e—2x)2

dy B [:EE:\-:_ e—?x)[ZEE:\'_ 29—2:\-:] _ (sz + e—?x) [292:\-: + 29—2:\-:]
dx (e2x — p—2%)2

dy 2(e™—e?)(e* —e™) — 2(e™ + e7)(e** + e7%¥)
dX o (ezx — e—?x)z

dy B 2[[:92:\-: _ e—?x)? _ (EQ:{_|_ e—?x)?]
dx (e2x — g—2x)2

dy 2[:92:\-:_e—23+92x+e—2x)(92x_ E—Z:(_EQ:{_E—Q:{)
dx (e2x — p—2x)2

dy 2(2e%¥)(—2e7%%)
= dx [:EE:\-: _ e—zx)z

dy _892x+(—2x]
ax (e2x— @-2x)2

dy —8
Tdx (EQ:\-: _ e—zx)z
Thus, £ (e +e_zx) -
d‘_. 922(_&—2!{ (EZJ{_E—ZK]Z

32. Question



Differentiate the following functions with respect to x:

x?+x+1
log| ——
X —x+1
Answer
x24x+1
Let y= log (xz—x+1)

On differentiating y with respect to x, we get

dy d x2+x+1
dx dx Xx2—x+1

d 1
We know = (logx) = -

dy 1 d [x%+x+l . .
ax (xz+x+1ja = _=+1/ Lusing chain rule]
xZ-x4+1

dy [x*—x+1\d /x*+x+1
= — = _
dx X2+x+1/dx\x2—x+1

’ T 'r_ F'r .
Recall that (E) =YW (quotient rule)
v

w2

dy

= dx
(XQ_;H_ 1) (x?—x+ 1)%(x2+x+ 1)—(x*+x+ l)%(xz—x+ 1)
x2+x+1 (x2—x+1)2

dy
:} —_—
dx

(x2—x+1) (%(;&H%(XH%M))— (x*+x+1) (%(XE)—%(XH%U))

x*—x+1
ClxZ+x+1 (x2—x+1)2

We knowdi (x?) = 2x, di (x) = 1 and derivative of constant is O.
X X

dy X2—x+1\[—-x+1D02x+1+0) - (x*+x+1)(2x—1+0)
Tax \xZix+1l (x2—x+1)2

dy X2—x+1\[(2x+DE —x+1D) - (2x—1DE*+x+1)
Tax \xZix+1l (x2—x+ 1)2

dy
ﬁ_

dx

XP—-x+ 1\ [2x(x*—x+1D)+(x*—-x+1)—-2x(x*+x+ 1)+ (x*+x+1)
C\x2+x+1 (x2—x+1)2

dy
:} —_—
dx

xZ—x+1
T lxZ4x4+1

dy (x*—-x+1
= — =
dx x2+x+1

2x(x*—x+1—-x*—x—- 1D+ (x*—-x+1+x*+x+1)
(x2 —x+1)2

2x(—2x)+ (2x% + 2)
(x2—x+1)2




dy (x*—-x+1
= — =
dx x2+x+1

—4x% +2x% + 2]

(x2—x+1)2
dy (x*—-x+1 2 —2x?
Tax \xZix+1 (x2—x+1)2

dy 2 —2x°

= ax (x2+x+ D(x2—x+1)

dy  2(1—-x%)
T ax (x2+1)2 —x2

dy  2(1—-x%)
T ax (x2+1)2 —x2
dy 2(1—x2%)
Tax Xttt l-x?

dy 2(1—x2)
Tdx o x4+ x24+1

Thus, %[log(xz+x+1)] _ 2(1-x%)

w2—x+1 w4 +1

33. Question

Differentiate the following functions with respect to x:
tan-1(eX)

Answer

Let y = tan~1(eX)

On differentiating y with respect to x, we get

We know di (tan'x) =

X 1+x2

& _ 1 4 [using chai
PRI (e*) [using chain rule]
dy 1 d

=>£=1+92de

d
However, — (e*) = e*
oeedx(e)e

dy 1 « o¥
z;.dx_l+ezx €
dy e
Tdx 1 4e2x

E}{

1+e2X

i =1 4%y —
Thus, dx(tan e*) =

34. Question

Differentiate the following functions with respect to x:

eﬂn_l 2%

Answer



Let y = esin_le

On differentiating y with respect to x, we get
@ _ i(esin_ll\')

dx dx

We know di (e¥)=¢e*

.4

d =1
av _ gsin

2x 2 (sin~1 2x) [using chain rule]
dx dx

d 1
We have —_— i -1 = T
= (sin™'x) N

% _ esin‘lzxﬁ% (2x) [using chain rule]
dy esin‘lzx d

adrrie ﬁ x ZE(X)
dy Jesin™" 2x

= — % —

= dx 1 —4x2 dx(x)
d

However, - (x)=1

dy zesin_J'E:\-:

T i
dy ZEsin‘lzx
dx VT—4x2
eSinlex

Thus, & (esin_J'E:\-:) _ 2

dx Viad
35. Question
Differentiate the following functions with respect to x:
sin(2sin™1x)
Answer
Let y = sin(2sin"1x)
On differentiating y with respect to x, we get

dy d -
E—E[snl(Zsm %)]

d ., .
We knOWE (sinx) = cosx

d . d . . .
= d—}' = cos(2 sin 1x)d—(2 sin~* x) [using chain rule]
X X

dy — d
:E—cos(z sin x)xzﬁ(sm X)

dy PRI « S
e 2 cos(2 sin X)E (sin"'x)

1
y1-x2

We have 4 (sin"'x) =
dx

d
= d—i = 2cos(2 sin‘lx) X ﬁ



dy 2cos(2sin™!x)
Tdx (1-x2

2 cos(2sintx)

Vi1—x2

Thus, % [sin(2sin™'x)] =
36. Question
Differentiate the following functions with respect to x:
gt ¥

Answer

Lety = ptan™t/x

On differentiating y with respect to x, we get

dy_ d tan~t %
axme )

d
We k —(e¥) = e
e know dx(e )=e

dy

— ptantyxd -1 /%) [using chain rule
L= » (tan™!yx) [using ]

1
1+x%

d
We have — 14y =
= (tan 'x)

dy tan tyx_ 1 d (= ) -
Y_a : LN
dx 1+(vx) dx (‘v ) [using chain rule]

dy_etan_l\ﬁ d ( E)
A L+x dx\”

However, di (x") = nx™ !
X

tantx
=bgzean -,'\-:(1 3—1)
dx 1+x

dy el::.:.n_l VX 1 1
&= )

dy Etan_l -\E( 1 )
24x

dy etan_l VX

“dx . 2vE(1£x)

= tan~ 1%
Thus, & (gtan™ V%) &
dx 2y/x(1+x)

37. Question

Differentiate the following functions with respect to x:

-1 [ X J
tfan —
2

Answer

L t = _1f
ety = [tan ;



On differentiating y with respect to x, we get

dy_d ; X
dx dx \Jan 2

We knowdi (x™) = nx™?!
X

1
1,
d 1 11X d 11X i i
W _12 (tan 1_)2 —(tan 1_) [using chain rule]
dx 2 2 dx 2

1
= g = % (tan‘l E) : & (tan‘l E)

d
We have — —1a) —
= (tan ' x) e

1
dy _1 —15)_5 L i(f) i i
== (tan . 1+(§)2 ™ [using chain rule]

2

s 1 1d

dy 1 1 2
:E—E(tan E) —1+X_QXEE(X)
4
1
dy 1 X2 4 1d
&2 e m®
1
dy Xz 1 d
~ o (07) e @

d
However, = (x)=1

dy _1X 2 1
ﬁﬁ—(tan E) 4+X2><1
dy 7 1
= -12) 2
~ & (tan 2) 4+ x?
dy _ 1
- 1
Z

(4 +x2) (tan—1 %)

dy 1

(4+x2) tan—l%

d _1X 1
Thus, ;| jtan™s | = ————
x (4+x2]\|| tan_l;

38. Question

Differentiate the following functions with respect to x:
log(tan~1x)

Answer

Let y = log(tan™1x)



On differentiating y with respect to x, we get

dy d .
ﬁ—ﬁ[log(tan %)]

d 1
We know ™ (logx) = -

dy 1 d

dx  tan~lxdx

(tan~*x) [using chain rule]

1
1+x2

d
We have = (tan"'x) =

dy 1 1
= = ®
dx tan1x 1+x2

_ dy_ 1
Tdx (14 x2)tan1x

Thus, % [log(tan™'x)] = :

- (1+x%)tan "+ x
39. Question

Differentiate the following functions with respect to x:

2% cos x
(x2 —3);

Answer

2¥cosx
(x2+3)2

Lety =

On differentiating y with respect to x, we get
dy d | 2*cosx ]
dx  dxl(x2+ 3)2

r S — .
Recall that (E) —n 2‘“ (quotient rule)
v v

dy (x*+3)? % (2%cosx) — (2% cosx)% [(x% + 3)?]
T dx (2 +3)7]

We have (uv)’ = vu’ + uv’ (product rule)

dy (x%+3)? [cosx% (2%) + 2"% (cosx)] — (2% cosx)% [(x*+3)?]

T ax (x2+3)4
We know % (a¥) = a*loga, % (cosx) = —sinx and % (x™) = nx™?!
dy
= dx
(x% + 3)?[cosx (2¥1log2) + 2*(—sinx)] — (2% cosx) [2[};2 + 3)2‘1%[};2 - 3)]
- (x7 +3)*
dy
: —_—
dx

(x2+ 3)%[2*log 2 cosx — 2 sinx] — (2% cosx) [2(){2 +3) [% (x?)+ % (3)}]
- (x2+3)4




However, di (x?) = 2x and derivative of constant is 0.
X

dy (x*+3)%[2%log2 cosx — 2*sinx] — (2* cosx)[2(x? + 3){2x + 0}]
-

dx (x2+ 3)*

dy (x?+3)?2%(log2 cosx — sinx) — 2%4x(x? + 3) cosx
dx (x2+ 3)4

dy (x*+3)?2%(log2 cosx—sinx) 2%4x(x?+ 3) cosx

T dx (x2+ 3)* - (x2+3)*
dy 2*(log2 cosx — smx) 2%4% cosx
T ax (x2+ 3)2 C (x2+3)3
dy * . 4% cosx
S m (10g2 cosX —sinx ———— )
2% cosx 2% . 4% COSX
Thus, — [(“2+a ] ) (logz COSX —sinx ———— )

40. Question

Differentiate the following functions with respect to x:
xsin(2x) + 5% + k& + (tan?x)3

Answer

Let y = xsin(2x) + 5 + k< + (tan?x)3

On differentiating y with respect to x, we get

d d

E:i = &[X sin 2x + 5% + k¥ + (tan’x)?]
d d

= d_i =— (xsm 2x) + — (5‘) + (kk) + —[(tan x)?]
d d

= d_i =— (x X sin 2x) + — [5‘) + (kk) + —(tan X)

Recall that (uv)’ = vu’ + uv’ (product rule)

d d d
= d_i = sin Zx—(x) + X (sin2x) + —(5‘) + (kk} + (tan X)

d d d
W kn W — )= g¥ , — i — n my _ n—1
e know — (a¥) = a*loga = (sinx) = cosx and = (x™) =nx

Also, the derivation of a constant is 0.

= dy = sin2x + x cos ZXE(ZX) +5%log5+ 0 + iS‘calIl‘S‘l}:{i (tanx)
dx dx & dx

dy d . . d
=5 = sin 2X + 2x cos Zxa(x) +5%logh + 6tan X (tanx)

d d
We h —(x) = — = sec?
e have — (x)=1and ™ (tanx) = sec®x

d -
= d—i= sin 2x + 2xcos2x X 1 + 5¥log5 + 6tan® x X sec’x

d =
d_i = sin2x + 2xcos 2x + 5%log5 + 6tan® xsec?x



Thus, a [x51112x+ 5% + k¥ + (tan’x)?] = sin 2x + 2x cos 2x + 5% log5 +

6tan® xsec?x
41. Question
Differentiate the following functions with respect to x:
log(3x + 2) - x?log(2x - 1)
Answer
Let y = log(3x + 2) - X2log(2x - 1)

On differentiating y with respect to x, we get

dy d 5

i E[log(3x+ 2) —x*log(2x— 1)]
dy d d_,

= & [log(3x + 2)] — o [x*log(2x — 1)]
dy d d .

= E[log(Bx +2)] _E[X x log(2x — 1)]

Recall that (uv)’ = vu’ + uv’ (product rule)

dy d d ., ,d
e E[log(3x+ 2)] — [log(2x — 1)£(x )+x E[log(Zx— 1)]

dy d d , d
= ax E[log(Bx +2)] —log(2x — l)ﬁ(x )—x E[log(ZX— 1)]

i - my __ n—1
We know - (logx) = and (x ) =nx

dy . d
dx 3X+2d—(3x+2) log(2x— 1) x 2x—x >< ld—(ZX 1)
LA

d d
— (20— — ()]

d
2 30+ = @)] - 2xlog(ax—1) ~ o [

dx 3x+21dx

d:-’
dx 3x+ 2

_Zx— 1[2£(X)_E(1)]

We have di (x) = 1 and derivative of a constant is 0.
X

(x)+—(2)] 2xlog(2x — 1)

dy 1 x?

= T3 3 X 1+ 0] -2xlog(2x—1) - —[2x1-0]
Si ?:-X?ji— 5~ 2xlog(2x—1) — ij_z N
g 3Xi 5 Zi}fl — 2xlog(2x— 1)
Thus, % [log(3x +2) —x?log(2x— 1)] = . — ;:_21 —2xlog(2x — 1)

42. Question

Differentiate the following functions with respect to x:



3x°sin X

T —x"

Answer
Let y= 3xsinx
VT—x2

On differentiating y with respect to x, we get

dy d (3x’sinx
dx dx\{7—x2

dy s d [x%sinx
dx dx \\/7 —x2

Recall that ) _‘“ —uv’ (quotient rule)

[’ -X —(x sinx) — (xzsinx)%[\,’?—x?)

(VT=x7)°

We have (uv)’ = vu’ + uv’ (product rule)

7 —x2

1
Ix}? — x2 (sinx% (x?) +x? % (sinx)) — (x?sinx) % ((7 —x? )E)

d d
We know — (si = and & (%) — el
= (sinx) = cosx = (x™) = nx

dy -\,’7 —x2(sinx (2x) + x?(cosx) ) — (x? smx) (7 x? )"1— (—x?)
dx =3 7 —x2

dy V7 — x2(2xsinx + x% cosx) +Z (? x2)” 2 smxd (x%)

dx =3 7 — x2

d
However, —(x2) =
dx(x) 2x

] . N
dy s (2xsinx + x? cosx)(7 —x%)z + x3sinx (7 — x%) 2
dx 7 —x2

] . N
dy _s (2xsinx + x? cosx)(7 —x?)z . x3sinx (7 —x%)72
dx 7 —x°2 7 —x2
dy 2xsinx+ x2cosx  x%sinx ]

1 3
Tax (7 —x2)z (7 —x2)z
dy 3x . x?sinx
d =——7|28iNX+ XCoSX+ R
X (7-x2)2 X

dy 3x 5 sinx 4 . x%sinx
n—=———(2sinx+ xcosx
dx 7 —x2 7 —x2



d [3x®sinx 3x . x? sinx
ThuS.—( —)= —(25111x+xc05x+ )
dx \ y7-x2 VT —x2 T—x2

43. Question

Differentiate the following functions with respect to x:
sin?{log(2x + 3)}

Answer

Let y = sin?{log(2x + 3)}

On differentiating y with respect to x, we get

dy d_
= E[sm {log(2x + 3)}]

We know di (x™) = nx**
= & = 25in>*{log(2x + 3)}=- [sin{log(2x + 3)}] [chain rule]

dy . d
e 2 sin{log(2x + 3)}£ [sin{log(2x + 3)}]

d, .
We have = (sinx) = cosx
X

d d
= d_i = 2 sin{log(2x + 3)}cos{log(2x + 3)}£[10g(2x+ 3)]

As sin(20) = 2sinBcosO, we have

dy . d
= sin{2 x log(2x + 3)}5 [og(2x + 3)]

dy . d
I sin{2 log(2x + 3)}E[10g(2x+ 3)]

d 1
We know = (logx) = -

= g = sin{2log(2x + 3)} [ﬁ% (2x+ 3)]

dy sin{2log(2x+ 3)} d
T x+3  ax Xt

dy sin{2log(2x+ 3)}1d d ]
" m+3 x0T H®

dy sin{2log(2x+ 3)}1_d d ]
"~ m+3 . Lax@tu®

However, di (x) = 1 and derivative of a constant is 0.
X

dy sin{2 log(2x + 3)}
= dx 2x+3

[2x 1+ 0]

dy sin{2 log(2x + 3)}
= dx 2x+3

dy 2 sin{2 log(2x + 3)}
Tdx 2Xx+3

Thus, % [sin?*{log(2x + 3)}] = 2sin{Zlog(2x+3)}

2x+3



44. Question

Differentiate the following functions with respect to x:
eX log(sin 2x)

Answer

Let y = eX log(sin 2x)

On differentiating y with respect to x, we get

dy d__ .
E—E[E log(sin 2x)]

We have (uv)’ = vu’ + uv’ (product rule)

dy . d . . d .
e log(sin ZX)E(E )+e E[log(stx)]

a4 oxy_ ax a 2
We know dx(e )= e¥and - (logx) =

—(sin Zx)] [chain rule]

dy _ x =
= =log(sin2x) x e* + ¢’ Lu .

= g = e*log(sin2x) + p— % (sixlzx)]
We have % (sinx) = cosx

= g = e*log(sin2x) + siin [cos Zx% (Zx)]
= g = e*log(sin2x) + ZESHC:;ZZX [E( )]

= g = e*log(sin2x) + 2e*cot 2x [% (x)]

d
However, = (x)=1

d
= d—i = e*log(sin2x) + 2e*cot2x x 1

d
= d_i = e*log(sin2x) + 2e*cot 2x

d
d—i = e*[log(sin2x) + 2 cot2x]

Thus, % [e*log(sin2x)] = e*[log(sin 2x) + 2 cot 2x]

45. Question

Differentiate the following functions with respect to x:

\/xz—l—\/xz—
\/xz—l—\/xz—

Answer

Let _ \.'|3(2+1+\!'3(2—1

VEEHL—VxE-1



VxZ+H1+yx2 -1 VxZ2+H1+4x2-1

= X
VxZ+1—x2—-1 x24+14+4x2-1
(v'lxz +14+x2— l)2
= =
(\,"IXE +1—+x2-— 1)[\3){2 +14++x2— l)
(V1) + (ViE=1) + 22+ D2 = 1)
=¥y= 2 p
(\,xg + l) — (\.Xz— l}
xF+1+x7 -1+ 2{(x2)2—-(1)2
SY= 2+ 1) —(x2— 1)
2x2 4+ 20x4—1
=y=

2
=yV= X2 + \.lX‘l' -1
On differentiating y with respect to x, we get

Y L+ 1)

:g_—( )+ d (Jﬁ)

dy d d[ s g]
ﬁﬁ_a(x)+£(x—l)z

We know di (x") = nx* 1
X

dy 1, i,d
=:-E—2x+£(x — 1)z &(x —-1)
dy 1 1
= 2x+2(x -1) 2—(x -1)
dy » ]
ﬁﬁ_zm—hrb_l[dx )——()

We have di (x*) = 4x® and derivative of a constant is 0.
X

dy 1

— =2x+ 4%3 -0
S e

dy 1
=--=2x+ X 4x3

dx 2Vx*—1

g 2x3

dx Vxi—1
Th d fyxP+14vxE- 1) _ 2%

us dx (\, (x24+1—x2-1, e+ Vit-1
46. Question

Differentiate the following functions with respect to x:

lﬁg{x—i— 2 4 4% + 1:

Answer



Lety = log(x +2 +VxZ+4x +1)

On differentiating y with respect to x, we get

Y L flog(x+2+ 2w 4wt 1)

d 1
We know = (logx) = -

A {x +2+VxZ2+H4x+ 1) [using chain rule]

dx w424/ x@+4w+1dx

dy 1
= — =
dx x+2+VxZ2+4x+1

[0+ 2@+ (VT ax e 1)]

dy 1
= — =
dx x+2+VxZ2+4x+1

d d d 1
[& () + - (2) + (52 + 4x + 1)5]

i — i ny — n—1
We know - (x)=1and - (x™) =nx

Also the derivative of a constant is 0.

dy 1
= — =
dx x+2+VxZ2+4x+1

1 1 .d
[1+ 0+E(x2+4x+ 1)5‘1&(x2+ 4% + 1)]

dy 1
= — =
dx x+2+VxZ2+4x+1

1{d d d
+%(x2 +4x+1)72 (&(f) +£(4x)+ E(l))]

dy 1
= — = 1
dx x+2+VxZ2+4x+1

1 d d d
R Wty - el el
* 2VxZ+4x+1 (dx (=) + 4dx[x) + dx(l))]

4 (x2) = 2 ) =
However, = (x*) = 2x and = (x)=1

dy 1 [ 1
= —= 1+ —= 2x+4><1+0]
dx x+2+Vx2+4x+11 2Vx2+4x+ 1( )

dy 1 _1+ 2x + 4
= — = —
dx x+2+Vx2+4x+ 1l 2Vx2+4x+1

dy 1 '1+ X+2 ]
= — = -
dx x+2+Vx2+4x+11 YxZ+4x+1

dy 1 [VXZ+4x+1+x+2
= — =
dx x+2+Vx2+4x+1] VxZ+4x+1

dy 1

" dx v+ 4x+1

1

Thus, % log(x+2+vxZ+4x+1)] =

VxZ+4x+1
47. Question
Differentiate the following functions with respect to x:

(sin"1 x%)4



Answer
Lety = (sin"l x%)4
On differentiating y with respect to x, we get

dy P
E—E[(sm x*)*]

We know di (x™) = nx*?
X

d . 1 d . . .
= d—i = 4(sin™ x*)*7* — (sin™* x*) [using chain rule]

X

dy o1 43d L1 4
= 5 = 4(sin™ x*)?— (sin~ x*)

d 1
We have —_— i -1 = T
= (sin™'x) N

dy _ o143 1 d ooy : ;
== 4(sin"tx*) Nperorr™ (x*) [using chain rule]

dy 4(sin"'x*)3*d
- t=—"""—(x%
dx J1—x8 dx

4oy 4.3
We have - (x*) = 4x

dy 4(sin~tx*)?3

= = X 4x3
dx V1 —x8

dy 16x3*(sin"1x*)?
Cdx V1 —x8

. — 3
Thus, % [(sin™tx*)*] = 16x*(sin—x*)

V1-x%
48. Question

Differentiate the following functions with respect to x:

Answer

Let =sin‘1( = )
Y W xT+a?

On differentiating y with respect to x, we get

- mln (=)
— = —|sin"|{ ——
dx  dx VxZ+ a3t

d 1
We have — i -1 = T
= (sin™'x) N

dy 1 d ( X )
= — = - . H
dx |I <« 2dx\/x®+a2/ [using chain rule]
\Jl_(\-'lxz‘f':i-z)
dy 1 d ( X )

z:.dX_Jl %2 E
~ x2+al



dy 1 d ( X )
T sz T 32— x2dx \JxZ + a2

x? +a?
dy 1 d ( X )
dx J aZ dx\Wx24+ a2
i

dy w’x2+a2d( X )

= dx a dx Vx2 432

Recall that (E) _ v’ (quotient rule)
.

w2

[ ——— d d
dy Vx2 +a? \,X2+aEE(x)—xﬁ[\,’x2+aE)

Tax . a (VxZta2)°

5 d d :
Ly Yxreal V2 +al o (x) —x g [(x* +a%)]2

dx a x2 4 32

We know di (x™) = nx™?!
X

[ 1 1.,d
2 2 _ - 2 2 1Y 2 2
dy \,fm‘”‘ +aZx1 X(ZI:X +a%)z dx(x +a))

dx a X2 + a2

[ 1 _1d 1
2 2 __ - 2 2 el 2 2
dy \,fm‘”‘ +a x(z(x +a)zdx(x +a))

= — =
dx a X2+ a2

e X [d o, d o]
Ly e z\fm(dx(x”dx(a ))

dx a X2+ a2

We have di (x?) = 2x and derivative of a constant is 0.
X

_dy_verae |V g el
dx a X2+ a2
- 2
dy Vvx?+a VxZ+ a2z
dx a X2 + a2

[(VxZ+az) —x?

. g B Vx2+ a? VX2 + a2
dx a x2 4+ 32

dy vxZ+az|[ x?+a?-x?
dx a [Vx2 +aZ(x2 + a?)




dy 1 a’

dx a|x2 + a2
_dy_ a
Tdx x2+a?

d . 3
Thus, — [5111 1 ( X )] =_*
dx JxZ4al x2+32

49. Question

Differentiate the following functions with respect to x:

e"sin x
3

Answer

e¥sinx
(x%+2)7

Lety =

On differentiating y with respect to x, we get

[ e*sinx ]
dx  dx (x2+2)3

Recall that (E) _ '’ (quotient rule)
v v

dy (x2 +2)3 (e sinx) — (exsinx)%[[x“rz)a]
T ax [(x2 +2)3]2

We have (uv)’ = vu’ + uv’ (product rule)

dy _ (x2+2)3 [sinx% (e¥) + e"% (sinx)] —(e* sinx)% [(x%Z+2)3%]
dx (x2+ 2)6

d d d
We know — (¥} = &%, — (si = nd = (%™ = nvi—1
e know — (e*) = e*, —(sinx) = cosx and = (x") = nx

dy (x%+ 2)3[sinx (e*) + e*(cosx)] — (e*sinx) [3(){2 + 2)3‘1%(){2 + 2)]

Tax (x2+ 2)6

Ly

dx

(x? + 2)3[e*sinx + e¥cosx] — (e*sinx) [3(}{2 +2)? {% (x?)+ %(2)}]
- (x2 +2)°

However, di (x?) = 2x and derivative of a constant is 0.
X

dy (x%+ 2)3[e*sinx + e*cosx] — (e*sinx)[3(x% + 2)? x 2x]
dx (x2+ 2)8

dy (x%+2)%e*(sinx + cosx) — 6xe*sinx (x? + 2)?
dx (x2+2)6

dy (x2+ 2)3e*(sinx + cosx) 6xe*sinx(x?+ 2)?
dx (x2+ 2)8 (x2+ 2)8

dy e*(sinx+ cosx) 6xe*sinx
Tax T (x2+2)7  (x2+2)°




dy e* ( —— 6x sinx)
n—=————|/sinx+ cosx—
dx  (x2+2)3 x2+2
d [e¥sinx _ e¥ ( ) 6x5in 3-.')
Thus, ™ (3-.-2+2]3:| = Gea2n sinx+ cosx Y

50. Question

Differentiate the following functions with respect to x:
3e 3Xog(1 + x)

Answer

Let y = 3e 3Xlog(1 + x)

On differentiating y with respect to x, we get

dy d Cax

- i [3e7**log(1+ x)]
dy d Cax

ﬁ&—?}&[e 10g(1+X)]

We have (uv)’ = vu’ + uv’ (product rule)

dy d —3x —3x d
:E—B log(l+x)ﬁ(e J+e E[log(l+x)]

d coxy_x 4 _1
We knOWd (e¥) = e*and dx(logx)_x

.4

dy_
=>dx_

' d 1 d
—3x _ —3x
3|log(1+x) xe _dx( 3X)+e (1+de(1+x))

dy_
=>dx_

1+

[ d x4 d
3 —39‘3x103(1+x)£(x)+ ° X<&(1)+£(X))l

However, di (x) = 1 and derivative of a constant is 0.
X

= g = [—BE‘gxlog(l+ X)X 1+ fj:;(ﬂ +1)
= g =3 [—SE‘gxlog(l +x)+ fj;l

g— 33‘“[—310g(1+x)+i]
.g— 39‘3"[1+X—3105(1+x)]

d -3x _aa-3x| L _
Thus,E[3e **log(1+x)] =3e? LH 310g(1+x)]

51. Question

Differentiate the following functions with respect to x:

2

X" +2
Afcos X

Answer



On differentiating y with respect to x, we get
dy d[/x*+2
dx dx\+cosx

J T 'r_ ,.f .
Recall that (E) - 2“‘ (quotient rule)
v v

dy \,*cosx% (x2+2)— (x%+2) %{\;cosx)
= — =
dx (\fcosx)z

——[d 2, d 5 d 1
dy \,cosx[ﬁ(x )+ﬁ(2)]— (x +2)E (cosx)z
dx COSX

We know di (x*) = nx* ! and derivative of a constant is 0.
X

JVeosx[2x+0]-(x%+2)

1
g(“’“ﬁ_lﬁ(“’“]l [chain rule]

> _
dx COSX
2 1
— _(x*+2) Lrd
. g _ 2xXy/CoSX ———=— (cosx) 2 [dx (cosx)]
dx COSX
2 1
dy 2XyCOSX — w (cosx) 2 [% (cos x)]
= — =
dx COSX
We know % (cosx) = —sinx
2 1
dy 2xycosx— w (cosx) Z(—sinx)
= — =
dx COSX
(x? + 2) sinx
2xyfcosx+———
dy =V 2y/cosx
dx COSX
2
dy 4x(y/cosx)” + (x% + 2)sinx
dx 24/ cosXcosx
dy 4xcosx+ (x?+ 2)sinx
= — =
dx 2\/cosxcosx

dy 4¥ cOSX (x%2+ 2)sinx
dx 24/CcOSXC0SX 24/C0SXCOSX

dy 2X . (x? + 2) sinx

dx +/cosx

3
2(cosx)z

d fx%+2 2x x*+2)sinx
Thus,a( ) +( ) 3

| —— | p—
\ COSX Y CcosX

2{cosx)z
52. Question

Differentiate the following functions with respect to x:



xg(l—xg)3

cos 2X

Answer

(1% 2
LetyZM

cosZx
On differentiating y with respect to x, we get

dy d x?(1—x?)3
dx dx| cos2x

Recall that (E) _ '’ (quotient rule)
v "-

dy cost [x (1—x2)3 ]—32(1—32)3%&052}{)

dx (cos2x)2

We have (uv)’ = vu’ + uv’ (product rule)

Ly

dx

cos Zx[[l - xz)gi (x?) +x? i{(1 - xz)a}] —-x?(1- XZ)SE(COSZX)
_ dx dx dx

c0s22x

We know% (x™) =nx™* and % (cosx) = —sinx

|

dx

233 2 232 d 2 2 273

cost[(l—x P2x)+x [3(1—){ ) ﬁ(l—x )}]—x (1—x%) (—stx (Zx))
- c0s22x

Ly

dX d d d
_ cos ZX[ZX(l —x2)* + 3x%(1—x2)? {ﬁ (1) — I (xz)}] + 2x%(1—x?)3sin Zxﬁ(x)

c0s22x

d R ,
However, ™ (x™) = nx™~* and derivative of a constant is 0.
X

dy cos2x [2x(1 —x?)3+3x?(1 —xH)?{0—2x}] + 2x?(1 —x?)®sin2x x 1
dx c0s22x

dy cos2x [2x(1 — x*)* + 3x%(1 — x?)?(—2x)] + 2x%(1 — x*)*sin 2x
dx cos?2x

dy cos2x [2x(1 —x?)® —6x3(1 —x%)?] + 2x?(1 — x?)3®sin 2x
dx c0s22x

dy 2x(1—x%)3%cos2x — 6x3(1 —x2)?cos 2x + 2x%(1 —x?)3sin 2x
dx cos22x

dy 2x(1—x%)*cos 2x 6x*(1—x%)*cos 2x + . 2x?(1—x?%)*sin2x
dx cos22x cos?2x cos22x

dy 2x(1—x2)° 6};3 (1—x2%)? . 2x?(1—x?)3sin2x
dx cos2x CoS82X COS2X X CO82X




dy 2x(1—x%)* 6x3(1—x2)2+sz(l—xz)ataan

Tax | cos2x cos 2x oS 2%
dy 2x(1—x2)? , , ;
= = coszy 11— X)) —3x% +x(1 - x?) tan 2x]
dy 2x(1—x%)? , ;
=i~ coszx L& +x(1-x%)tan2x]

d—i = 2x(1 —x?)?sec2x[1 — 4x? + x(1 — x?) tan 2x]

2fq_.272
Thus, & [0 _ 2x(1—x%)%sec2x[1 — 4x% + x(1 — x?)tan 2x]

dx cos2x
53. Question

Differentiate the following functions with respect to x:

<
2
Answer

ety = ogler £+ )

On differentiating y with respect to x, we get

&~ ssloe(eot G+ )]

d
We know = (logx) =-

log { cot| —

di _ cm{“ x) [cot( g)] [using chain rule]

d
> o =tan(g + 2) [eot(z+3)]

We have di (cotx) = — cosec?x

-2 -tan(5+3) [—wsec?(“ Dal )
<8l Yoo ([0 + 4C)
T Do (D)

However, di (x) = 1 and derivative of a constant is 0.
X
=:-g=—tan(ﬁ+x)cosec ( [O+ xl]
dx 4 2

= g = — %tﬁll (g + }2{) cosec (:: + }2{)

ay 1 sin(3+3) 1

&2 cos(f45) e ()




. dy 1
dx 2sin (E + §) cos (E + §)

F) 273
dy_ 1 e

= ax sin[2 ()] ['" sin26 = 2sinBcosh]
dy 1

. —
dx sin (g + x)

% _ 1 [ sin(90°+6) = cosb]
dx cosx
dy

“ o = T Secx

Thus, % [log [cot G + ;)}] = —secx

54. Question

Differentiate the following functions with respect to x:
e3sec(x)tan(2x)

Answer

Let y = e®Xsec(x)tan(2x)

On differentiating y with respect to x, we get

dy ax

== E(e secxtan 2x)

dy d_ .

+ E[e X (secxtan2x)]

We have (uv)’ = vu’ + uv’ (product rule)

dy d ax ax d

= e secxtan 2x = (™) + e = (secx tan 2x)
dy d ax ax d

= o = Sec Xtan Zx_dx (e3) + e o (secx X tan 2x)

We will use the product rule once again.

_ tzd(“)+“[t 2x-% (secx) + secx—(t 2x)]
=>dX—SECX arn de e e a1l de Secx SECXdX all £X

d d d
We know — (¥} = &%, — = and — = 2
= (e¥)=e = (secx) = secxtanx = (tanx) = sec®x

d d
= d_i = secxtan2x [eaxﬁ (HX)]
d
+ e [tan 2x(secxtanx) + secx {sec2 2x (ZX)}]
dy d ‘
= -2 = ae**secxtan 2x— (x) + e [sec xtanxtan 2x + 2secxsec?2x— (X)]
- o dx

d
H y—(x) =
owever, — (x)=1

d
Y _ ae*™*secxtan2x X 1 + e™[secxtanxtan 2x + 2 secxsec?2x X 1]

:;. —
dx
dy .

= el ae®™gecxtan 2x + e**[secxtanx tan 2x + 2 sec xsec” 2x]



d
= d_i = ae*™secxtan 2x + e**secx [tanx tan 2x + 2 sec? 2x]

d
d_i = e®gsecx(atan 2x + tanxtan 2x + 2 sec? 2x)

d
Thus, = (e®*secxtan 2x) = e™* secx (atan 2x + tanxtan 2x + 2 sec?2x)

55. Question

Differentiate the following functions with respect to x:
log(cos x2)
Answer

Let y = log(cos x2)

On differentiating y with respect to x, we get

dy d 5
= E[log(cosx )]

d 1
We have = (logx) = -

de 1 d

dx  cosx® dx

(cosx?) [using chain rule]

d .
We know = (cosx) = —sinx
X

dy 1

dx  cosx®

_sinxz 3 (x2 i i
[ sinx dx(x )][usmg chain rule]

dy  sinx®d 2
=>dx_ cosx2dx X

dy Zd 2
:E——tanx E(X )

d
However, — (x™) = nx™?!
X

d
S tanx? x 2x
dx
d
- oxtanx?
X
d 2 2
Thus, E[log(cosx )] = —2xtanx

56. Question

Differentiate the following functions with respect to x:
cos(log x)?

Answer

Let y = cos(log x)2

On differentiating y with respect to x, we get

dy d .
I E[cos(logx) ]

d .
We have = (cosx) = —sinx



= % = — sin(logx)? %[(logx)z] [using chain rule]

We know di (x%) = nx®!
X

= d—i = —sin(logx)? [2(logx)2‘1% (logx)] [chain rule]
& __ z[ 4 ]
e sin(logx) Zlnz)gxdX (logx)

dy . > d
= 3 = ~2logxsin(logx)® — (logx)

d 1
However, = (logx) = -

dy . 2, 1
= 5. = ~2logxsin(logx)® x -

dy 2 . 5
e —;logxsm(logx)
Thus, % [cos(logx)?] = — Elogx sin(logx)?

57. Question

Differentiate the following functions with respect to x:

x—1
log . [——
Xx+1
Answer
Let V= log E

On differentiating y with respect to x, we get

dy d 1 x—1
dx  dx e x+1

1
dy d1 (x—l)i
= —=—

dx dx g x+1

d 1
We know = (logx) = -

1
d d |(x-1%z
W __1 [(“ l)zl [using chain rule]

dx x_l:lé dx | vx+1
+1

1 1
dy (x— 1)_5 d (x—l)i
=>dx_ x+1 dx|\x+1

We know di (x™) = nx™!
X

1 1
- 1 . .
o W (“;1) 21 (‘;1)2 4 (‘;1) [using chain rule]
dx x+1 2 \x+1 dx \x+1

1 1
dy_l(x—l)'i(x—l)'? d (x—l)
z;'dx_z x+1 x+1 dx\x+1




dy 1(x—1)‘1d (x—l)
dx 2\x+1/ dxl\x+1
dy 1(x+1) d (x— 1)
dx 2 dx\x+1

Recall that (E) _ v’ (quotient rule)
v ‘r’

_dy 1(x+1)-(X"'l)%(x—l)—(x—l)%(x'i‘l)

dx 2\x—1 (x+1)2

' d d d d
_dy 1(“1) (x+1) (E(X)_E(l))_ (x—-1) (ﬁ(xﬂﬁ(l))

Tax 2\x—1 (x+1)2

We knowdi (x) = 1 and derivative of a constant is 0.
X

dy 1(x+ 1) [(x+1)(1—0)— (x—1)(1+0)

dx “2\k—1 (x+1)2

dy l(er 1) [(x+1)—(x—1)

dx 2\x—1 (x+1)2
dy 1(x+1)' 2 ]
Tax 2\x—1 [(x+1)2
dy 1

T x-DE+D

_dy_ 1

Tdx x2-1

Thus, —(log ‘{_1) 21_1

58. Question

&y -1
r Y:mg{.,’x_l_ﬁ,ierl}_ showthat&}=7q

24x° -1

Answer
Giveny =log(vx—1—yx+1)
On differentiating y with respect to x, we get
d d
E:i = —[log(vx —1—-vx+1)]
d
We know = (logx) =-
_ 9 (Vx—1—x+ 1) [using chain rule]

dx VE—1—x+1dx

dy 1 d
N o oSN oy
Tax Vi—l-verilax't 1) dx(‘“XJrl)]

dy 1
= — = I
dx VYx—1-—yx+1ldx

1 d 1
(x— D7 - o (x+ 1)5]



We know - (x™) = nx"~ 1

dy 1
= — =
dx \.X—l—\.X‘Flz

Lo 1)2—1—(;; 1)——(x+1)"1—(x+1)]

dy 1 1(d d
Tax 2(Vx-1-Vxt1) |- 02w -G )

—(x+1)2 [%(X)Jr%m}]

However, di (x) = 1 and derivative of a constant is 0.
X

dy 1 [ (v 1)V=01 01 — =
S et fre S| (UL BRI R

v - [(x— 13— (x+ 1)_21
dx 2(Vx—1-vx+1)l

= — =
dx 2(Vx—1-vx+1)LWx=1T x+1

dy 1 1 1]

dy 1 [Vx+1—-+vx—1
= — =
dx z(\,fx— 1—+x+ 1) | Vx+IVx—1

dy 1
I i ————
dx VX +Ivx—1
dy 1
Tdx Zm”m
d 1
Thus, - log(Vx—1T—vx+1)] = - 2yxZ-1

59. Question

|f1—F—\/'_ prove that X‘ j;:;'r.
Answer

Giveny = x+1++x—1

On differentiating y with respect to x, we get

d d
S = (EFI+VE-1)

We know (xn) x=t

dy

1 1.d 1 1i.,d
ﬁdx—i(x+ 1)z E(X—i_ l)+5(x— 1)z E(X_ 1)

j—_—(x+l)__[d—(x)+—(l)]+ (x— 1)2[3(3)—_(1)]



However, di (x) = 1 and derivative of a constant is 0.
X

dy 1 _1 1 -1
= =3 EF DL +0+ o (x— 172 [1-0]
dy 1 11 1
=:-E=E(x+l) 2+E(X—l)2
d 1y 1 1
—i =3 _(x+ D2+ (x— 1)_5]
dy 11 1 . 1 ]
dx_2.¥4x+1 Vx—1
dy 1[vx—1+yx+1
X 2| VxFIVx—1

dy Vx—1+4x+1
:) _
dx 2/x2—1

dy y
dx  24x2—1
dy 1
ez — 1 _ =
VX ldx 2}’

d:-::

60. Question
If y = . prove that Xﬁz(l—}’}}’-
X+2 dx
Answer
. X
Giveny = s

On differentiating y with respect to x, we get

dy d, x
&zﬁ(x+2)

J T 'r_ ,.f .
Recall that (E) - 2“‘ (quotient rule)
v v

dy (+2) 500 - (%) g+ 2)
Tax (x+2)2

gy (20— ([ L0+ 2]
Tax (x+2)2

However, di (x) = 1 and derivative of a constant is 0.
X

dy_ (x+2)x1—(x)[1+0]
T (x+2)2

dy x+2-x
T ax (x+2)2



dy 2
T ax (x+ 2)2

On multiplying both sides with x, we get

dy 2x
dx (x+ 2)2
dy 2 X
x— —

X
dx x+2 x+2
dy x+2-x X
X = X
dx X+ 2 X+ 2

dy X X
:Xﬁ (1_x+2)xx+2

But, ¥ =

'\-.'+2

dy
:xﬁ—(l—y)xy

dy
Xy (1-yy
dy
Thus, X2 = (1-y)y

61. Question

\E—LJ prove that d_*»:
\/_

If v =log
- P X dX

Answer

Giveny = log (\E—l— -Tl_)

X

x—1

2x(x+1)

On differentiating y with respect to x, we get

= e (5 )
dx  axl o8\V¥ VX

d
We know = (logx) =-

4 d
d_i = @E (\EJrV—lE) [using chain rule]
dy 1 d drs1
ay _ SR+ —(—

~ Ix (x + 1) dx(‘”x) i (\ﬁ)]

VX

dy \."E _=
Tax x+1 E(X) +_(X)

We know (xn) Xt
d}’ VX ——1 ( 1) —1—1]
dx x+1 2() 2 ()2
dy \,"E

dx x+112 (X)“ B —(x)“



dy vk 1 1
=:'d:x;_2(x+1)

dy_ \.‘E [ 1 1

T 2x+ 1) VX xyX

dy_ \."E x—1

Zax 2(x+ 1) Lxyx

dy x—1
Tdx 2x(x+1)
Thus, & — 1

dx 2x(x+1)

62. Question

l+tan x /
If v =log |————. prove that d_" =sec 2X.
l—tan x dx

Answer

1+tanx

Given V= log

1—tanx

On differentiating y with respect to x, we get

dy d 1 1+tanx
dx ~ dx| 8 |1 —tanx
dy d (1 + taxm)
= — = —
dx  dx| 8

1
2

1 —tanx

d 1
We know = (logx) = -

1
- dy 1 d (l+tanx)§ . hai |
PR (Htanx); a2 |\12ans/ | [Using chain rule]
1-tanx

L
2

1
dy (1 + tanx)‘i d (1 + taxm)
dx

= - I
dx 1—tanx 1—tanx

We know di (x™) = nx*?
X

1 1
- =-1 . .
- dy _ (1+tanx) z&(1+tanx)z i(1+tanx) [using chain rule]
dx l1-tanx 2 \Ml—tanx dx \1-tanx

1 1
dy 1(1+tanx)'§ (1+tanx)'§ d (1+tanx)
2

=;.E= 1—tanx 1—tanx & 1—tanx
dy 1(1+tanx)'1 d (1+tanx)

z;'dx_z 1—tanx/ dx\l-—tanx
dy 1(1—tanx) d (1+tanx)

z;'dx_z 1+tanx/dx\1—tanx

’ r 'r_ F'r .
Recall that (E) == (quotient rule)
v v



dy j_(j_—tanx) (1—tanx)%(l+tanx)— (1+ta11x)%(l—tanx)

T dx  2\1+tanx (1 —tanx)?
|
dx
(1—tanx) 4 (D + 4 (tanx) | — (1 + tanx) 4 (1) — 4 (tanx)
1/1—tanx dx dx dx dx
zi(l+tanx) (1—tanx)?

We knowdi (tanx) = sec?x and derivative of a constant is 0.
X

[(1— tanx)(0 + sec?x) — (1 +tanx)(0 — sec?x)
(1—tanx)?

1—tanx
1+tanx

d:-’
dx

[(1— tanx)sec?x + (1 + tanx) sec®x
(1—tanx)?2

1—tanx
1+tanx

1+tanx (1—tanx)?2

2sec?x
(1 —tanx)?

dy 1(1—tanx) [(1—tanx+ 1 + tanx)sec®x
ﬁ — f—
2

1+tanx

dy sec’x
T ax (1 +tanx)(1—tanx)

dy sec’x
dx 1—tan?x

2
o Iy _ 1Htan X (. gac29 - tan?g = 1)
dx 1-tan®x

s 2
sin“ x
d}’ 1+ COS2X
dx sin?x
COSZX

dy cos?x +sinx
dx cos?x —sin?x

But, cos26 + sin20 = 1 and co0s26 - sin20 = cos(26).

dy 1
dx OS5 2X
dy

- E = 5ec2x

d
Thus, & = sec2x
dx

63. Question

dy
If \.”): +—=. prove that 2X — \.r -
e g oo TS

Answer

Giveny = VX +—=

VX

On differentiating y with respect to x, we get



dy d 1
)

dx ~ dx VX
dy d ( r) d ( 1 )
Tax dx dx VX
dy 1
=YL r e (0

We know di (x™) = nx® 1
X

= T st (—5) w3

dy 1 1
———(X) 2——(X)
dy 1[1 1]
v 2|17 "3
* 2}{5 Xz
dy 171 IJ
X_z \."E X\."’_
dy_lx—l]
x  2lxyx
dy x—-1
dX_?.X\."E
5 d _x—l
= de_ \."E
d X 1
ot =
dx VX yX
dy 1
B
ZXdX v VX

64. Question

. 1
X s X Ay dy v
If y =———. prove that (1_;(—')(1_-' =%+ .
1—x° ' dx X
Answer
Given xsin™tx
y= V1-x=

On differentiating y with respect to x, we get
dy d [xsin"'x
dx  dx\ {1 —x2

Recall that (E) _ v’ (quotient rule)
v v

dy V1-— XE%(XSHFIX) - (xsin‘lx)%{vl— x?2)

T (VI—x2)




We have (uv)’ = vu’ + uv’ (product rule)

1
dy V1 —x2 (sin‘lx% (x) + x% (sin‘lx))— (xsin‘lx)%((l - XE)E)
= =

dx 1—x2

We know % (sin~ X) d = (Xn) = nx™1

Ly
dx
[1—x2 (sin‘lx Xx1+xXX #) - (xsin‘lx)l(l - xz)é‘li(l —x2)

1—x2

o X xsintx ird d
V1 —x2 (5111 lx+ )— 5 (1-x?) z[ﬁ(l)—ﬁ(xz)]

z;.ﬂz v1-—x2
dx 1—x2
M —%Zain—1 -1y
‘W(wl X< sin x+x) Xsin~ [d (1) — - (xz)]
Q_ V1—x2 21 X X
dx 1 —x2

However, di (x?) = 2x and derivative of a constant is 0.
X

T x2sin~ixtx_ XS X
Vv1I—x2sin” " x+x X
LWy Wi
dx 1 —x2
]
m .1 X51n X
V1—xZsin'x+x+——= xx
dy V1—x2
dx 1—x2
dy x%sin~1x
¥ 2 = 1 —x2sin-1 -
= (1 X)dx Jy1—x2sin"'x+x+ N
dy x?sin~tx
_x Y 1 _xZein-ly 4+ =
= (1 X)dx Xx+41—x%sin"'x + Niper
2
(V1—x2) sin"'x +x?sin"'x
=(1-x)—=x+
dx V1 —x2
w2y ein—1 2 i1
ﬂ(l—xz)g=x+(l x¥)sin"'x +x%sin 1x
dx V1 —x2

(1-x?+x%)sin"'x

1-x%)7—=x+
(1-x>)5 —
dy sin"1x
=(1-x*)—=x+
( )dX Nipe
_ xsin"tx ¥y _ sin"tx
But,y_ N = Y e
dy y
A(1-x3)—=x+"-
( )dx X

Thus, (1—x2)%=x+%

65. Question



X —X

- v 5
fy=5_"%  provethat dy _ 1—v2.
et +e7"
Answer

X__—X
Giveny = :x —
+e

On differentiating y with respect to x, we get

dy - d (ex — e‘x)
dx  dx\ex+ex

J T 'r_ ,.f .
Recall that (E) = % (quotient rule)
A W

—x d X —x X —-X d X —-x
dy_(e"+e -)E(e-—e )—(e¥—e -)ﬁ(e-Jre *)

Tax (ex+ )2

dy (@ + e [0 — ge)] - (e [F (e + 5]
dx (ex +e7x)2

d
We k —(e¥) = e
e know dx(e )=e

LAy (e¥+emlet— (—e™)]— (e —e)[e" + (—e )]
dx (ex+ e—x)2

dy B (e*+ e ™)[eX+ e ¥] — (e — e ¥)[e¥ — &7 ¥]
T (ex+ ex)2

dy B (ex + e—x)2 _ (ex _ e—x)E
dx (ex+ex)2

dy B (ex + e—x)2 (ex _ e—x)E
T (ex+ex)2 (ex+ e¥)2

dy pX — p7X\ 2
i’a—l‘( )

¥ 4 pX
aX_a X
But, y= efpe—X
dy
a—=1—y2
dx y

dy _ . .2
Thus,dx_j_ y

66. Question

dy x—1
Ify = (x - 1)log (x - 1) - (x + 1) log (x +1), prove that — = log —J
dx 1+x

Answer
Giveny = (x - 1)log(x - 1) - (x + 1)log(x + 1)
On differentiating y with respect to x, we get

dy d
d—i = —[(x—1log(x— 1) — (x+ Dlog(x+1)]

dy d d
= &[(x— 1)log(x — 1)] —E[(x+ 1)log(x + 1)]



dy d d
- d—i=£[(x— 1) x log(x = D] = —[(x+ 1) x log(x + 1)]

Recall that (uv)’ = vu’ + uv’ (product rule)

d d d
S d-i: log(x = 1) (x— 1) + (x— 1) —_[log(x — 1)]

d d
- (log(x—ir D=+ 1)+ G+ D llog(x+ 1)])

d d d d
= —loglx = 1) |- (9 - — (0] + (x— D og(x— 1)
i d a
- (log(x—ir 1) [& (x) +&(1)] + (et 1) [log(x + 1)])
We know%(logx) =Zand %(x) = 1.

Also, the derivative of a constant is 0.

ﬁg—log(x—l)[l—0]+(x—l)x%

dx —1 .
- (10g(x+ D[140]+(x+ 1) x m)
dy
= i log(x—1)+1—(log(x+ 1)+ 1)
dy
e log(x — 1) — log(x+ 1)
_ dy _1 (x— 1)
Tax o Bkt
dy x—1
Thus, ol 1og(x+1)
67. Question
If y = eX cos x, prove that d_" = J’Tex cos| x _EJ
dx 4

Answer
Given y = e*cos(x)
On differentiating y with respect to x, we get

dy d
——E(e COSX)

dy .
= E_E(e X COSX)

Recall that (uv)’ = vu’ + uv’ (product rule)

dy d . d
= e cosxﬁlﬁe J+e E(cosx)
We know % (e¥) = e*and % (cosx) = —sinx

d . .
= d—i = cosx (e¥) + e*(—sinx) [chain rule]

d

= — = p* cosX — e¥sinx
dx



= e*(cosx ~sinx)
= dx = e | C0SX —s5Inx

Sl

dy .
= e e*(cosx — sinx) X

dy cosx — sinx

Y 7ax

= =+/2e ( )
dx " V2
dy 1 1

= —— =/2e%( cosX X — — sinx X —)
dx " V2 V2

n \ n 1

We know cos (1) = sin (1) = E

= g =/2e% (cosx l:l:rsE — sinx sinE)
dx 4 4

However, cos(A)cos(B) - sin(A)sin(B) = cos(A + B)

g = v2e*cos (x + g)

Thus, & — \/Ze* cos (x + E)
dx 4

68. Question

[

1 1—cos 2x /
If v =_log 7J prove that d_‘ =2 cosec 2X.
-2 7 dx

-

1+ cos 2x

Answer

1—::052:\-:)

1+cos2x

Given y= ilog(

We have 1 + cos(26) = 2cos?6 and 1 + cos(26) = 2sin?6.
11 2sin’x
=V =— S
y 2 g 2c082x
1
=y= El(:-g(tan2 x)

1
=y= Elog(tanx)z

=y= ; x 2log(tanx) [ log(a™) = m x log(a)]

= y = log(tanx)
On differentiating y with respect to x, we get

dy d
X E[log(tanx)]

d 1
We know = (logx) = -

d 1 d . .
& — (tanx) [using chain rule]
dx tanx dx

d
However, = (tanx) = sec®x
X

dy 1
= — =
dx tanx

% sec?x



dy sec’x

dx tanx

v (s7)
dx ()

dy 1 COSX

= —% -
dx cos?x sinx
dy 1
dx sinx cosx

We have sin(20) = 2sinBcos6

dy 1
= — = —
dx sin 2x
(557)
dy 2
dx sin 2x
: d =2 2
S cosec2x

Thus, & — 2 cosec2x
dx
69. Question

5 dy . _
If }.- =X Sul_lx_ l_x—'- prove that &':SH} IX

Answer
Giveny = xsin"'x + 1 — x2
On differentiating y with respect to x, we get

dy d
dx  dx

dy d - d —
:E_&(xsm x)+ﬁ(\fl—x)

(xsin‘lx+ J1-— xz)

dy d _— d [ 5 g]
ﬁE—E(XXSIII x)+£ (1—x%)z

We have (uv)’ = vu’ + uv’ (product rule)

dy ., d d [ ]
=, = sin X&(X)+X£(Slll x)+— (1—x?

and _(Xn) _ Ian 1

d .
We know = (sin"'x) =

dy so—1 2 ——1 d 2

dx—sm XX1+X><\,W+ (1 X°)z (1 x%)
= g= sin"'x + i += (1 xz)'i[ (1)——(x2)]

X V1—x2 dx

dy — X 1 2]
=<, = sin X+\f1—x2+2\f1—xz dx[: ) (X)

However, di (x?) = 2x and derivative of a constant is 0.
X



X 1
Y _ sin"'x + + [0 — 2x]
X V1—x2 24/1-—x2

=

X 2xX

V1—x2 241 —x2

v X X
=gintx + -
X Vi—x2 1-—x2

=

d
d
d
= sinlx+
dx
d
d

dy
--dx—Slll

1x

a o
Thus, & = sin~!x
dx

70. Question
If v — /x> + 3> prove that grg_x =0.
i T dx
Answer
Giveny = /x2 + a2
On differentiating y with respect to x, we get

Y2 (e a)

dy df[, ., , 1]
= e [(X +a%)z
We know di (x™) = nx™?!

d 1 lid : :
= d_i = (x2 +a?): 15 (x2 + a?) [using chain rule]

dy 1 2 z—l[d 2 d 2]
Sax 2 )R @)
dy 1 d . d 2]
z;'dx_qu2+32 dx(x )_dx(a)

However, di (x?) = 2x and derivative of a constant is 0.
X

dy

e [2x—0
= dx 2ﬁx2+az[x ]

dy 2x
==

dx  2yx2+ a2

dy X

ﬂ — —
dx xZ+a?

But, V= -\,-'XE + a2

dy x
z;'dx_y

dy
=>_V&=X

dy
yE—X—D



Thus,y?_x= 0
X

71. Question
_x dy 2
If y = e + e, prove that —— = ,/y~ —4.

Answer
Giveny = eX + eX
On differentiating y with respect to x, we get

dy d
E—E(E +e )

dy d . d x
ﬁ&—&(e )+£(E )

i XY _ AX
We know dx(e J=¢e

d}l' _x —x d _ . .

= _=e +a —dx( %) [using chain rule]
d d
—_— = X _p X

=3 e —e g (x)

d
We have = (x)=1

dy X —X
=:-E—e —e ¥x1
dy X -X
= — = — g
Ix e e

- T Er @

d
= = = @7+ (92 = 2(e(e ) + 2(e) (e D) — 2 e

=Y (097 (692 1 2(e9(e) — 4(e) (e

dx

dy -—
— X —X —

ﬁE—V(E"FE )2 4

But,y = X + e

dy —_—

d}{: \"yz_4

dy
Thus, == vﬁyz —4

72. Question

Y

dx

Answer



Given V= vaz—x?
On differentiating y with respect to x, we get

- 4

dy dyr , , 1]
ﬁﬁ—&[(a —x%)2
We know di (x%) = nx®?1
- ? — ; (a2 _XE)ﬁ-ldi(;ﬁ — x2) [using chain rule]
dy 1, 2 —l[d 2 d 2]
ﬂﬁ—i(a —x%)7z2 &(a )—E(x)
d 1 d d
- [ -— )]
dx 2432 —xzldx dx

However, di (x?) = 2x and derivative of a constant is 0.
X

dy
R

dy —2x

= =
dx  24&2 —x2

dy — —x

ﬁ — —
dx \,-'32 —x2
But, y= vaz—x?

dy —x

=:'d:x;_?
dy

= _— = —
ydx X

dy
--y£+X—O

Thus,y%+x= 0

73. Question

d‘-" ) )
If xy = 4, prove that x| — + y” J =3y.
dx
Answer
Given xy = 4
4
=y= "

On differentiating y with respect to x, we get

dy_ d (4)
dx  dx\x

dy_4d (1)
T dx dx\x



dy d

We know di (x%) = nx®?1
X

A qe-1l-1
= = 4(—1x )
dy -
E——‘}X
dy_ 4
dx X2

Now, we will evaluate the LHS of the given equation.

) =)
X(dx_'_y =X X2+y

dy —4 + x%y?
=:-x(£+y )— x(—xz

dy 2) xiy?—4
“(&” T x
dy 2) (xy)* — 4
”(&*Y - x

However, xy = 4

x(g+ yz) =3y [ xy = 4]
Thus,x(%q-y?) =3y

74. Question

d JX ) 5 Eig . ¢ 5 )
If prove that — . —+fa”™ — X"+ —smm —:—+fa” —x~
dx | 2 2 a

Answer
Lety =>VaZ —x2 + £ sin 1%
2 2 a
On differentiating y with respect to x, we get

dy d[x —— a’ X
Al B P R TR R
= dx(zva %2 +—sin a)

dy 1[d, —— x]
__ 2 _ w24 42ain-10
=>dx z[dx(x\fa X<+ a“sin a)

= g = % [% (x{ﬂ) + %(az sin‘lg)]



dx > [dx X X 4/a? — xz) + 32%(5111‘13]

We have (uv)’ = vu’ + uv’ (product rule)

> [\f aZ — 2—(x)+ xi(\fﬂ) + azi(sin‘lz)]

dx dx

:EZ%[ ﬁ—(x)erdi[(a -X )%}+a2%(sin‘1§)]

d
We know — (sin~1x) =
e kno dx(sm X)

11) — I].Xn_l

1 1 .d
2 2 2 _ L2hyvs-1 T 2 _ 2
dx zva ><1+x{2(a x%)z dx(a x)}
d
S e
w2 dx ‘a
1—(5)
dg,r:LJﬁxzz_g[d2 dz} a’ [1d}
= X_zva x+2(a x)zdx(a) dx(x)+ g adx(x)
az
dy 1] 5— X {d ,, d 2} a’
=:'d:x;_z_\‘fat X+2¢32_xz dx(a) dx(x) Vaz —x2 dx(x)

However, di (x™) = nx®"* and derivative of a constant is 0.
X

d 1f X a’
Yt ——{0- 2+ ———x1

= — = —
dx 2| 2v/aZ — x2 VaZ —x2
r _ 2
dy 1 N x(—2x) a
dX 2 2-\;']&2 — Xz V“a? _ x?
dy 1] —— x? a®
dX 2 -\.l'laz — XE V“a? _ x?
dy 1] —— a*—x*?
T . yaz—x?+ ——
dx 2_ -\,-'3_2—}{2
dy 1
di 2 \fa?—x2+\faz—x2]
dy 1 ——
:d—i—ixzv:ﬂ—x?
.'.Ezvaz—xz

d[x g5, a* ; ——s
Thus.d—[;w\,a2 —x2+a?sin‘lf}= va? —x2
X a

Exercise 11.3
1. Question

Differentiate the following functions with respect to x:



letx = cos0
Now

y = cos™*{2cosB+/1 — cos2 6}

= cos~'{2cosB/sin? B}

Using sin20 + cos26 = 1 and 2sinBcosd = sin26
= cos 1(2cosBsind )

= cos 1(sin26)

y = cos™t (cos G— ZBD

Considering the limits,

1
—<x<l1
V2

1
=—<cos0<1
V2

0<g<l
ﬁ —_
4

T
=>0<28<§

s
=:-0>—29>—§

=

ST

>T[ 29>T[ T
2 2 2

0« 29«
= - — _
2 2

Therefore,
y = cos™t (cos G— ZBD
y = cos™! (cos (g— 29))

y=(5-20)

1

T 2 _
= —— £ C0S X
y=3

Differentiating w.r.t x,

= g = %(g— 2 cos‘lx)

dy -1
ﬁ&—O—Z( )




dy 2
z;.dx_ml—}x{2

2. Question

Differentiate the following functions with respect to x:

cc)s_l-]J fl_TX —lex <l

-

Answer

1+x
2

1

y = cos~

let x = cos20

Now

_,) [1+cos28
Yy = COS 5

_,) [2cos?B
Yy = COS 5

Using c0s26 = 2cos20 - 1
y = cos1(cosb)
Considering the limits,
-l<x<1

-l<cos26 <1

0<260<m
0<B<l
2

Now, y = cos 1(cos8)

y=29
1
y = Ecos‘lx

Differentiating w.r.t x, we get

dy_l( 1 )
dx 2\ 1—x2

3. Question

Differentiate the following functions with respect to x:

sin_l{ JI_TX Dax <l

.

Answer



= sin~
y 2
letx = cos26
Now

. 1) [L—cos26
y = sin 7

. _,) (2sin?6

y = sin 7

Using cos26 = 1 - 2sin%8
y = sin"1(sin®)
Considering the limits,
0<x<l1

0<cos20<1

0<28 <
2

0<B<l
4

Now, y = sin"1(sin®)

y=29
1 -1
= —C08 "X
Y=3

Differentiating w.r.t x, we get

dy 1( 1 )
dx 2 v1—x2
4. Question

Differentiate the following functions with respect to x:

_1 2 |

sin <i 1-x~ J:.O <X <1
Answer

y = sin~! [\fﬁ}

letx = cosf

Now

y = sin~! [Jm}

Using sin20 + cos?6 = 1
y = sin"1(sinB)

Considering the limits,



O<x<l1

O<cosb<l

0<B<=
2

Now, y = sin"1(sin®)

y=206

y = cos1x

Differentiating w.r.t x, we get

dy 1

dx V1 —x2
5. Question

Differentiate the following functions with respect to x:
-1 J X
fan | ——r.a<Xx<a
l a- —x-
Answer

y = tan™! {—}
vaZ —x?2
Let x = a sin®
Now
. asin®
y = tan {—}
vaZz—aZsinZ 6
Using sin%0 + cos?0 = 1

tan { asinf }
=tan " j——
Y avl—sinZB

g = tan-t {51119}
cosb

y = tan1(tan®)
Considering the limits,
-a<x<a
-a<asinb<a

-l1<sinB<1

Tcp<l
2 2

Now, y = tan™1(tan®)
y==6

y = sin~! G)

Differentiating w.r.t x, we get



dy a 1

= —X
dx vaz—x? a

dy 1

dx vaz —x2
6. Question

Differentiate the following functions with respect to x:

. —IJ X

Sl ———
l X" +a”

Answer

X
i =1
= sin {7}
Y Vvx2+a?
Let x = a tan®
Now

. _1{ atanb }
=sinT ' {——
y vaZztan2@ + a2

Using 1 + tan26 = sec?6

. _1{ atanf }
y = sin"t {—=
ayvtanzB + 1
. _1{ atanf }
=sin" {——
y ayseczB
s _1{ta119}
y = sin P
y = sin"1(sin@)
y=96

y = tan™! G)

Differentiating w.r.t x, we get

dy d X

-~ _ -1(Z

dx  dx (tan (a))

dy a’ 1

J—— [ >< J—

dg az+x% a

dy a

dx  az+ x2

7. Question
Differentiate the following functions with respect to x:
sinl (2x2-1),0<x<1
Answer

y = sin"}{2x% — 1}

letx = cosB

Now



y = sin™! [\; 2cos20 — 1}

Using 2c0s26 - 1 = cos26

y = sin"}(cos28)
y = sin™! [sin (g — 28)}

Considering the limits,
O<x<1

O<cosb<1

0<B<=
2

0<20<m

0>-206>-n
1T2>1T 20 > T
2 2 2

Now,

y = sin™! [sin (g — 28)}

_ T 9
y=3

1

T
y=——2C05 "X

2

Differentiating w.r.t x, we get

d d
d—i = E(g_ 2cos‘1x)

dy 1
20 )
dx Vi—x2
dy 2

A VI-x

8. Question

Differentiate the following functions with respect to x:
sinl(1-2x2),0<x<1

Answer

y = sin™{1 — 2x?}

let x = sinB
Now
y = sin™! [\; 1 — 25sin2 B}

Using 1 - 2sin26 = co0s26

y = sin"}(cos28)

y = sin™! [sin (g — 28)}



Considering the limits,
0<x<l1

O<sinb<l1

i
0<9<§
0<28<m
0>-20>-n
™ T i
§>§—29>—§
Now,
™

y = sin™! [sm (E — 28)}

s
y=§—29

n -
y=§—25111 X

Differentiating w.r.t x, we get

dy dm .
E—E(E—Zcos x)
d 1
o)
dx Vv1—x2
dy -2

dx  VI—=x2

9. Question

Differentiate the following functions with respect to x:

-1 J X
l X" +a
Answer

X
-1
= cos [7}

Y vx2+a?
Let x = a cotO
Now

. acotf
y = cos {—}

vaZcot2B+ a2

Using 1 + cot?8 = cosec?6

_1{ acotf }
= (058 | —
Y aycot28+ 1

_1[ acotf }
=08 " {——
y avcosec20

coth }

-1
= C0S [
y cosecB

y = cos1(cosb)



y=96
X
= cot™ (-
y=cot™(3)
Differentiating w.r.t x, we get

d d
2 - e )

dy —-at 1
—_— = — % —
dx a2+x% a
dy —a

dx aZz+x2

10. Question

Differentiate the following functions with respect to x:

sin_l-[sm X +COs X}‘_S‘.‘t LT
| 2 4 4
Answer
. _, (sinx +cosx
y = sin {\;—E}
Now
y = sin™! {sim:{i + cos xi}
\.E \,‘E

V= sin~! [sinx cos (g) + cosxsin (g)}

Using sin(A + B) = sinA cosB + cosA sinB
s
— ain—11ai _
¥ = sin [5111(x+ 4)}

Considering the limits,

3TII< <T|.'
4 ~¥%%

Differentiating it w.r.t x,

dy
E—l

11. Question

Differentiate the following functions with respect to x:

sifcosx+sinx| 7 n
Cos i ——=—— ., — <X <—
I 2 : 4
Answer
_, (cosx +sinx
Yy =05 {————
V2

Now



1 1
= cos ! {cosx—+ sinx—}
Y V2 V2

T T
— -1 _ . . _

y = cos [cosxcos (4) + sinxsin (4)}

Using cos(A - B) = cosA cosB + sinA sinB

y = cos™t {cos (x — 9}

Considering the limits,

s T
_E{:X{:E
b T
—§<X—E<0
Now,
s
y=-X+ z

Differentiating it w.r.t x,

dy B
dx
12. Question

-1

Differentiate the following functions with respect to x:

tan_lJ;q —lex <l
11— 1-x°

.

Answer

X
= tan‘l{i}
4 1++1—x2
Let x = sin6
Now

g = tan‘l{ sinf }
1++/1—sinZ26

Using sin20 + cos?0 = 1

g = tan‘l{ sinf }
1 ++/cos26

g = tan‘l{ sinf }
1+ cosf

Using 2c0s26 = 1 + c0s26 and 2sinB cos = sin26

25in® cos®
SlIl2 C052

y =tan~! 5
2cos? 5

t ‘1{t B}
= tan an—
y 2
Considering the limits,

-l<x<l1



-l1<sinB<1

i i
_§<B<§

m 6 =
T253%%
Now,

8
— tan~? e
y = tan {tan 2}

y = —sin™!

Differentiating w.r.t x, we get

dy d(l _— )
-_— —\| =511 “ X

dx= dx\2
dy 1
dx 21— x2

13. Question

Differentiate the following functions with respect to x:

tan ! J x

- —a<X<a
la— a” —x

Answer

X
= tan‘l{i}
Y a+va?—x?
Let x = a sinB

Now

. _1{ a sinf }
y = tan
= o3 n
at+va?—a?sin?t

Using sin20 + cos?0 = 1

; _1{ asin® }

=tan  j——————

Y a+ avcos?0

g = tan‘l{ sinf }
1+ cosf

Using 2c0s20 = 1 + cosB and 2sin® cosB = sin26

2 2
7]
2_
2cos 3

. B 0
3y 2sins coss
y=tan{————F5"—

t ‘1{t B}
= tan an—
y 2
Considering the limits,

-a< X<a



-l1<sinB<1

i i
_§<B<§

m 6 =
T253%%
Now,

8
— tan~? e
y = tan {tan 2}

Differentiating w.r.t x, we get
dy d (1 . _lX)
—=—|=zsin"" -
dx dx\2 a

dy a 1

=¥
dx 24a2—x2 a

dy 1
dx  2vaZ—x2

14. Question

Differentiate the following functions with respect to x:

sin_lJl—X_ 1-x°
| V2

—lex <=1

Answer

)Xt V1i—x2
y = sin [T]
Let x = sin®
Now

L [sinﬂ + /1 — sin2 Ei]
y = sin

V2
Using sin%0 + cos?0 = 1
sinB + COSB}

= sin‘l{
¥ NG

Now

1 1
= sin? {sinﬂ — +cos B—}
y vz vz

T T
— gin—1la: _ o

y = sin [51119 COS (4) + cos 0 sin (4)}

Using sin(A + B) = sinA cosB + cosA sinB

y = sin™! [sin (E} + g)}



Considering the limits,
-l<x<1

-1<sinB<1

Now,
y = sin™! [sin (E} + g)}

y= 06+

=1 =

s

-
=sin""Xx+ —
y 4

Differentiating w.r.t x, we get

dy d, T
E—E(SIII X+ E)
dy 1
'd}"{_ml—}x{2

15. Question

Differentiate the following functions with respect to x:

cos_y[f;:——lzjii
v

Answer

—laex =l

X+ \.’l—xz]

[2

y = cos‘l[
v

Let x = sin®

Now

2

sin® + /1 — sin2 B]
v

y = cos™! [
Using sin20 + cos?0 = 1
sinB + cosﬂ}

= cos~? {
¥ NG

Now

1 1
= cos ! {51119 — +cosH —}
Y V2 V2

y = cos™t {sinﬂ sin (g) + cosBcos G)}

Using cos(A - B) = cosA cosB + sinA sinB



= cov=os(o- 1)

Considering the limits,
-l<x<l1

-l1<sinf<1

Now,

= cov=os(o- 1)

y=-(0-3)

T

-
= —5In "X+ —
y 4

Differentiating w.r.t x, we get

dy d _— b1
& = E(—Slll X+ z)
dy 1

dx V1 —x2

16. Question

Differentiate the following functions with respect to x:

af 4 } 1 1
tan - R e
l1-4x?]" 2 2

a— a—
L8

Answer

4x
- )
e e

Let 2x = tan®

; _1{ 2tan® }
Y=H 1 "anze

2tanb

Usingtan 20 = ———
sing tan —tanZ6
y = tan~!(tan 20)

Considering the limits,

1< <1
_— X —
2 2

-l<2x<1

-l<tanb <1

Tcp<l
2 2



T gl
2 2

Now,

y = tan"1(tan26)
y =20

y = 2tan"1(2x)

Differentiating w.r.t x, we get

dy d .
= E(Ztan 2x%)
d 2

dx 1+ (2x)2
dy 4

dx 1+ 4x2

17. Question

Differentiate the following functions with respect to x:

| F\X—l
]_—:r_ <X =0

tan

1—4%

Answer

x+1
y =tan~! 27
1- 4

Let 2X = tan®

2x 2%
y =tan~! {7}
1- (292

. _1{ 2tanb }
y=tan 1—tanZ6

Using tan 26 = Lﬂﬂ

1—tan?0
y = tan~*(tan 26)
Considering the limits,
—0o<Xx<0

27° < X < 20

O<tanb <1

0<p<
4

0<20 <=
2

Now,
y = tan"1(tan260)
y =20

y = 2tan"1(2%)



Differentiating w.r.t x, we get

dy d 4 ox
I E(Ztan 2¥)
dy 2*log2

H§_2x1+(yﬁ
dy 2*'log2
dx  1+4x
18. Question

Differentiate the following functions with respect to x:

o Y

1
5 ].a <l —w<x <0

tan

l1-a

Answer

2a*® }

y = tan‘l{l —

Let aX = tan®

_t _1{ 2tan® }
Y=H 1 "anze
Usine tan 26 2tan®
singtan 26 = ———
& 1—tan?8

y = tan~!(tan 20)
Considering the limits,
-0 <x<0

a® <a¥<al

O<tanb<1

0<p<
4

0<20 <=
2

Now,

y = tan"1(tan20)
y =20

y = 2tan"1(a¥)

Differentiating w.r.t x, we get

dy d -1 ,x
I E(Ztan a®)
dy a*loga
& X Tr @
dy - 2a*loga
dx 1+ a2x

19. Question

Differentiate the following functions with respect to x:



LDex =1

sin ! {‘fl__ sV1-x

Answer

o WI+x+V1—-x
¥ = sin 2

Let x = cos260

Now

_— [\fl +cos20++1— -:0528]
y = sin

2

Using 1 - 2sin?6 = cos26 and 2cos?0 - 1 = c0s26

_ [\,“"2 cos2 0 + v2sin2 E}]
y = sin

2

Now

1 1
= sin™?! {sin(-} — + cos B—}
Y V2 V2

y = sin™! [51119 cos G) + cosfsin G)}
Using sin(A + B) = sinA cosB + cosA sinB
y = sin™! [sin (Ei + 9}

Considering the limits,
0<x<l1

O<cos20<1

i
U<29<§
T
O<B<E
Now,
T
y = sin 1[5111(E}+ E)}
s
y= 06+ z
1 s

-1
=_—cos ix+ —
y=3 4

Differentiating w.r.t x, we get

d d /1 s
& —(—cos‘1x+ —)

dx ~ dx\2 4
dy 1 -1
dx_zqu_xz

dy -1

dx  2/1—-x2

20. Question



Differentiate the following functions with respect to x:

_lJﬁil—azxz -1
tan <« X+— > x=0
1 ax
Answer
_1[\,’1+ aZx?— 1]
y=tan - {————
ax

Let ax = tan6

Now
tan-1 v1+tan?8 —1
= tan
y tan®

Using sec?6 = 1+ tan2Z6

R Vsec?d —1
y=tan tan®
y = tan~! {secﬂ - 1}
tand
g = tan-t {1 - cosﬂ}
sinf

Using 2sin26 = 1 - c0s26 and 2sinB cos = sin26

0
i .2 M
3y 251112

y = tan” 5
2s8inscoss
2 2
tan™! {t B}
= tan an—
y 2
y e

y = —tan"!ax

B D

Differentiating w.r.t x, we get
dy dgs1 |

E = E(gtﬁll HX)

dy 1 a

—_ = —

dg 2 1+ (ax)?

dy a

dx  2(1+a2x?)

21. Question

Differentiate the following functions with respect to x:

[ sin x

Tan

. o
l+cos X

Answer



g = tan‘l{ sinx }
1+ cosx

Function y is defined for all real numbers where cosx # -1

Using 2c0s26 = 1 + co0s26 and 2sin® cos® = sin26

. X X

Zsmicosi

y=tan ' {—=—==
ZCOSZE

y =tan~! [tan%}

=3

Differentiating w.r.t x, we get

dy d x
Ezﬁ(i)
dy 1
dx 2

22. Question

Differentiate the following functions with respect to x:

Answer

fl }
i =1

=sin” j——
y {\,1+x2
Let x = cotB

Now

1
= sin™? {—}
Y v1+ cotZ
Using, 1 + cot?0 = cosec?0

Now

1
= sin™?! {—}
Y vcosec20

. 1
y=sh {cosecﬂ}
y = sin"1(sin 0)
y=20
y =cot™1x

Differentiating w.r.t x we get

dy d .
i E(cot X)
dy 1

dx ~ 1+x2



23. Question

Differentiate the following functions with respect to x:

n "
-1 1-x
cos s [[0<X <=
1+x”
Answer

. 1 _X2n
¥ = CO0s 1+ x2n

Let x" = tan®

Now
_, [1—tan®8
=cos {———
y 1+ tan28
1 — tan®0

Using 1T tan20 cos20

y = cos {cos 20}
Considering the limits,

O<x<wm

O<x"<
0<B<s
2

Now,

y = cos1(cos26)
y =26

y = tan1(x")

Differentiating w.r.t x, we get

dy d

o E(tan‘l(xn))
dy = 2nx"?

dx 1+ (x2)2

dy  2nx™*

dx 1+x20

24. Question

Differentiate the following functions with respect to x:

C [ 1=%? | 1+x7
sin™! = |+sec : - .xeR
1+x° 1-x~
Answer
o f1-%7 - 1+ x?
= sin sec” | ——
y 1+x2 1—x2

Using, sec™1x =
& cos~1x



(1% + cost 1—x?
= sin cos
y 1+x2 1+x2
: 1 : 1 n
Using, cos 'x +sin”'x = 2

=3

Differentiating w.r.t x we get

dy d,m
EZE(E)
dy

£=0

25. Question

Differentiate the following functions with respect to x:

a—x]
1—ax

Answer

1

tan

H+X)

= tan‘l(
y 1—ax

X+y)

Using,tan"'x + tan~ 'y =tan™! (
g y p—

y=tan"'x+tan"ta

Differentiating w.r.t x we get

d d

E:i = E(tan‘lirtan‘la)
dy 1

dx 14 x2

dy 1

dx 1+ x2

26. Question

Differentiate the following functions with respect to x:

R
T

Answer
=
VX +y/a
=tan | ——=—=
4 (1 fﬁ)

Using,tan™'x + tan™ly = tan™?! (

-1
Tan

x+y)
1—xy
y=tan"'yx+tan"tya

Differentiating w.r.t x we get

d d
E:i =% (tan™ yX + tan~1 ya)



dy__ 1 d
dx 14 (Vx)*dx

dy 1
dx  2yx(1+x2)

(Vx)

27. Question

Differentiate the following functions with respect to x:

4/ a+btan x
tan | ———
b—atanx
Answer
tan-1 (a+bta11}{)
=tan~ | ———
y b—atanx

Dividing numerator and denominator by b

a
[+ tanx
y=tan™'| —5——
1-— b tanx
a
. tan (tan‘lg) + tanx
y = tan™

a
1 —tan (tan—l E) tanx

tanx+tfany )

Using, tan(x+ y) = (—1 tanxtany

y =tan~! (tan (taxr1%+ x))

a
y = tan‘lg+x

Differentiating w.r.t x we get

dy d _,a
E—E(tan E+X)
dy

i 0+1

dy

&—1

28. Question

Differentiate the following functions with respect to x:

a—bx‘J
b —ax

Answer

-1
Tan

a+ bx)

— -1
y=Ttan (b— ax

Dividing numerator and denominator by b




X+y)

Using, tan tx + tan !y =tan? (
g y p—

a
y=tan~'— +tan~'x

b
Differentiating w.r.t x we get
g = % (tan‘1 % + tan‘lx)
dy 1
dx 1+ x2
dy 1
de  1+x?

29. Question

Differentiate the following functions with respect to x:

X—a
X +a
Answer

y =tan~! C; Z)

-1
Tan

Dividing numerator and denominator by x

a
1__

y=tan}| —&5

1+1><§

X —
Using,tan™*x — tan~ 'y = tan™! ( Y )
1+xy

a
y=tan11— tan‘lg

Differentiating w.r.t x we get

g= &(tan‘ll—tan‘lz)
dy 1 d sa

ax 0‘?@)@@
dy x? a

dx  a?+x2 (_;)
ﬂ_ a

dx  aZ+ x2
30. Question

Differentiate the following functions with respect to x:

-1
tan

X
1+6%x°
Answer

y=an (55)




Arranging the terms in equation

3x—2x )

=t —1(—————————
A U

X —
Using,tan™?x — tan~ 'y = tan™? ( Y )
1+xy

y = tan™?(3x) — tan"1(2x)

Differentiating w.r.t x we get

dy d -1 -1
i E(tan (3x) — tan™*(2x))
dy 3 2

dx 1+ (3x)2 1+ (2x)2
dy 3 2

dx  1+9x2 1+ 4x2
31. Question

Differentiate the following functions with respect to x:

tan_qu—q .—i <X c:L
l1-6x*" V6 = 6

L

Answer
tan-1 ( 5x )
=tan | —
y 1—6x2
Arranging the terms in equation

3x 4+ 2x )

=t —1(—————————
A

X+y)

Using, tan tx + tan !y =tan? (
g y p—

y = tan™?(3x) + tan™1(2x)

Differentiating w.r.t x we get

dy d 1 -1
i E(tan (3x) + tan"1(2x))
dy 3 2

L +
dx 1+(3x)2 1+4(2x)2
dy 3 N 2

dx  1+9x2 1+ 4x?
32. Question

Differentiate the following functions with respect to x:

tan ! J :
1 COS X —sINn X

.

COs X +8in X T T
— L <X<—
4 A

Answer

cosx + sin X)

y =tan~! (7
cosx — sinx

Dividing numerator and denominator by cosx



sinx

1+——
= -1f ___COSX
y =tan 1— sinx
COSX
tan-1 (1 + tan}{)
=tan~ | —
y 1 —tanx
T
tan (3) +tanx
y = tan™! T
1—tan (E) tanx

tanx+tany )
l—tanxtany

y = tan™! (tan (g + XD

T+

Using, tan(x + y) = (

Differentiating w.r.t x we get

dy d,m
- mE Y
dy

-0+l

dy

ﬁ_l

33. Question

Differentiate the following functions with respect to x:

—1J 13, 13
tan 3
|1-(ax)

Answer
1 1
1 X3+ a3
y=tan | ———
1—(ax)3

Arranging the terms in equation

1 1

et B
y= T 1
1—x3xas

X+y)

Using, tan tx + tan !y =tan? (
g y p—

1 1
y = tan"1(x3) + tan™*(a3)

Differentiating w.r.t x we get

dy d 1 . 1)
E—E(tan (x3) + tan™ " (a3)
dy 3 d ( 1)
— = X3

X3

dx (1)”&
1+



dy 3 1y 2

=500
l—i—(xi)

dy 1

dx 2( 142
3x3|1+ (xi)

34. Question

Differentiate the following functions with respect to x:

ax =1 ’
1+ 4% J
Answer

x+1
y = sin™! a
1+4

For function to be defined

1

Shil

2:\-.'+l
—-1=<

<1
1+4%

Since the quantity is positive always

2:{+1

0=
I

=0<2¥ <1 +4
=0<2<27%4 2%

This condition is always true, hence function is always defined.

. _1{ 2% 2% }
=sin" 5
y 1+ (22)
Let 2% = tan®
. _1{ 2tanf }
Y= T+ tanz0
Usi n 20 2 tanb
sing sin 20 = T————5

Now,

y = sin"1(sin20)
y =26

y = 2tan"1(2%)

Differentiating w.r.t x, we get

dy d 4 ox
I E(Ztan 2¥)
dy 2*log2

ax X T¥ (292

dy 2%log2
dx  1+4x



35. Question

If y =sin”

: dx  1+x*

14x2" . )
]_ 0<x<l1, provethatd_}: 4

Answer

2x 1+ x?2
I -1
y = sin (1+X2)+sec (1—};2)

Put x =tan 6

1
cos—1x

2x 1—x2
— ain—1 + -1
= s~ (o) + cos~ (1)

. _1( 2tan0 )+ ,[(1—tan’8
y=sm 1+ tanZ6 cos 1+ tanZ6

Using,sec™'x =

2tan® . 1—tan’0
= sin 26 and

—_— = = cos 28
1+ tan26

Using, 1+ tan26
y = sin~!(sin20) + cos™*(cos20)
Considering the limits

0<x<l1

O<tanb6 <1

0<B<—

4
0<28<—

2

Now,
y =20+ 26
y =46
y = 4tan"1x
Differentiating w.r.t x we get

dy d .
i E(-ﬂ:tan X)

dy 4
dx 1+ x2
36. Question

X -1
——— |+ 05
1+x~

1 -
If v =sin

.0 < x < o, provethatgz
dx

1+x 1+x°

Answer

1
+c05‘1( )
*1+x2) /14 x2

y = sin™! (
v

Put x =tan 6

B



y = sin™! (ﬂ) + cos™?! (;)
v1+ tan?f V1 +tan?0

Using,sec?8 = 1 + tan®0

y = sin‘l( tan® )+cos‘1( ! )
Vsec? B Vsec?@

= sin? (ﬂ) + cos™?! (L)
y= sech sech

y = sin~*(sinB) + cos™*(cosO)
Considering the limits
0<Xx<ox

O<tanB <
s

0<9<§

Now,

y=06+86

y =20

y = 2tan"1x

Differentiating w.r.t x we get

dy d .
E—E(Ztan X)
dy 2
dx 1+ x2

37 A. Question

Differentiate the following with respect to x:
cos-1 (sin x)

Answer

y = cos 1(sinx)

Function is defined for all x

y = cos™t (cos G— x))

s

Differentiating w.r.t x we get

dy d,m
ﬁzﬁ(i_x)
dy

£=—1

37 B. Question

Differentiate the following with respect to x:

l—xJ
1+x

-1
cot




Answer

1-—-x
y=cot‘1( )

1+x
Putx =tan 6
— cot-1 (1 —tan B)
y=r¢o 1+tan®
tan (g) —tan®
y = cot™! =
1+ tan (@) tan 8

tanx—tfany )

Using tan(x —y) = (1 +tanxtany

y = cot™! (tan G — BD

y = cot‘l(cot(g— L BD

2 4
T
y= z+9
n -1
y= g+t

Differentiating w.r.t x we get

dy dm .
E—E(E“rtall X)
dy 1
£_0+1+x2
dy 1

dx 14 x2

38. Question

‘IJ \/1_ sin X _\/1 _sinx . show that Eis independent of x.
l\/l—sinx—\/l—sinx dx

If vy =cot

Answer

V1+sinx++1-— sinx]

= cot™?
Y [Jl+sinx— /1 —sinx

Multiplying numerator and denominator

_ - 2
(V1+sinx +1—sinx)
y = cot~ : . : .
(V1 + sinx — 1 — sinx)(yT + sinx + V1 — sinx)

-1 1+sinx+ 1 —sinx+ 21 +sinxy1— smx]
= co

\,*1 + smx) - [\fl— smx)

= cot™ !
- (1+ sinx) — (1 —sinx)

= cot™

|
e
|

2 4+ 24/1 — sinZx
Z2sinx



2(1+ cosx)}

= cot‘l{
y 2sinx

Using sin%@ + cos?0 = 1

t‘l[l + COSX}
¥y =co S —

Using 2sin® cos® = sin26 and 2cos26 - 1 = cos20

sinx

2c052%
y = cot™! 72 ——"¢

sinz cos3
Now

y = cot™! {cot%}

=3

Differentiating w.r.t x, we get

dy d x
Ezﬁ(i)
dy 1
dx 2

39. Question

2x ) -1
~ | +sec
1-x

1+x? 7
. x>0, prove that d_" =
dx

2

If v = tan ™"

1—x

Answer

1
cos—1x

2x 1—x2
o1 1
y = tan (1_X2)+cos (l+x2)

Put x =tan 6

. _1( 2tan0 )+ ,[(1—tan’8
y=tan 1 —tanZ6 cos 1+ tanZ6

Using,sec™'x =

2tanf 1 — tan’8

Using, ————=tan 20 and ——— = cos 28
& 1 —tan26 1+ tanZ0

y = sin~(sin20) + cos™*(cos20)
Considering the limits
O<x<w

O<tanB < x

0<B<=
2

0<20<m




Now,

y =26+ 26
y =40
y = 4tan"1x

Differentiating w.r.t x we get

d d
d_i = E(‘q' tan ! x)
dy 4
dx 14 x2
40. Question
_ X_l . — X_l . g
If v =sec ! —J—Slll ! —J_x>0. Find d_‘
x—1 x+1 dx
Answer
-1(X+1)+ . _1(}{—1)
= sec sin
y x—1 Xx+1
Usi -1 L
sing,sec™'x =
& cos—1x
_ -1(X_ 1)+ . _l(x—l)
V¥ = Ccos —— sin T 1
T
Using,cos™*x + sin"'x = >
T
y=3

Now differentiating w.r.t x we get

dy d,m
EZE(E)
dy

£=0

41. Question

. . 1 — X 7
If v =sm| 2 tan"lJ — 1|, find d_t'
l 1+x dx
Answer
= sin |2tan~! —X
y= 1+x
Put x =cos 26

1— cos20
= sin |2tan~! ’7
y 1+ cos260

Using 2cos?0 — 1 = cos 20 and 1 — 2sin’® = cos 28



2s8in28
= sin |2tan~! ’7
y 2cos20

y = sin[2tan"1(tan 6)]

y = sin(20)

2
y= sin[i X cos‘lx]

Using cos 'x = sin" /1 — x2
y = 3111[5111‘1 J1—x2 ]
y=vy1-%7

Differentiating w.r.t x we get

b &)

dy 1 d
e —_ (1 _ XE)
dx 241—-x2dx

dy 2x

dx ~  2y1—x2

dy X

dx V1 —x2
42. Question

> 1 . o dy
|f _ ~1 - —~1 _Aw< _ f <.
y =008 (2X)+2cos” v1-4x", 0<X<2. ind —

Answer

y = cos~1(2x) + 2cos™1 /1 — 4x2
Put 2x = cos 6

y = cos~'(cos®) + 2cos14/1 — cos?8

y = cos 1(cosB) + 2cos1(sind )
i
] -1 T
y = cos™'(cosB) + 2cos (cos (2 E}D
Considering the limits
0<x< L
*=3

0<2x<1

O<cosB<1

s
0‘:9{:5
1
0:3’—9}—5
m T
E:}E—B:}U



Now,

v = cos™*(cosB) + 2cos™! (COS (g - BD
y=0+2 (g— B)

y=mn—0

y = 1 - cos }(2x)

Differentiating w.r.t x we get

dy d .
el (m-cos™(2x))
dy 0 [ -2

dx J1—(2x)2

dy 2
dx  1-— 4x2

43. Question

If the derivative of tan™! (a + bx) takes the value 1 at x = 0, prove that 1 + & = b.
Answer

y = tan"1(a + bx)

Andy'(0) =1

Now

dy d .
I E(tan (a+ bx))

dy b

dx 1+ (a +bx)2

At x =0,

dy b

dx 1+ (a +b(0))2
b p—

1+a2

1

>b=1+a?

44. Question

If y = cos™ (2x) + 2 cos™? ."1_ 4x> <x<0,find d_‘
dx

Answer

y = cos™1(2x) + 2cos™ /1 — 4x2

Put 2x = cos 6

y = cos™*(cosB) + 2cos~t4/1 — cos20

y = cos 1(cosB) + 2cos1(sind )

= cos”cast) + 2o (s (2 0))



Considering the limits

1< <0
ZX

-1<2x<0

-1<cosB<O0

b1
E<B<n
™
—§>—B>—TL'
b8 B
0>E—B>—E
Now,

y = cos~*(cos®) +2cos~* (cos (3 - 6))

2
T
y=0+2{-(;-0)]
y=-m+36
y = -1 + cos1(2x)
Differentiating w.r.t x we get

dy d .
I &(—Tf-i— 3cos™H(2x))

-2
0+3|———
dx Lfl — (2x)?

dy  —6
dx  VI—4x2

45. Question

Ift_.-':‘[an_IJ Irx—~l-x _findg.
’ L\"l—x—\"l—x dx
Answer

can- [ﬁl+x—\.’l—x]
= Tan
Y VITx+vi-x

Put x = cos 26

V1+cos28 —v1— COSZB]

y = tan‘l[
V1+ cos28 ++1 — cos260

Using 2cos?0 — 1 = cos 20 and 1 — 2sin’® = cos 28

. _l[w“’Zcos?Ei— /2 sin2 Ei]
= tan
y V2cos28 + /2sin2 @
tan-1 {cos(-} — sinB}
=tan~'{————
y cosB + sinf@

Dividing by cos6 both numerator and denominator,



cosB sinb

cosb  cosB
= tan™ cosb N sinB
cosB " cosh
N {1 - tanB}
= tan- 1+ tan®
tang —tan@
y=tan ' {——x——
1+ tan—+ ) tanB
T
— -1 -
y =tan [tan (4 B)}
T o
Y=73
m 1
=———(C08 "X
Y=47 2

Differentiating w.r.t x, we get

dy d(ﬂ 1 1)
dx  dx\4 st X

dy_O 1( 1 )
dX_ 2 -\.Fl_xz

dy 1

dx 21— x2

46. Question

2x — 34J1-x? .-
If y :cos_IJ— . find d_"
[ 13 dx
Answer
_1[2){— 3\,’1—){2]
=cos {————
Y Vi3

Put x = cos 6

9 [2-:058 —3V1— coszﬂ]
= cos
y Vi3
+{gcost - zsine)
= cos t{—=cosf — —sin
Y Vi3 Vi3
2
let cosp = —
*=T5
Now,

= sin’d = 1 —cos® o

= sing = /1 —cos?¢

4
= sing = 1_E

ind 3
= SN0 = —
W13



Again,

y = cos™ {cos ¢ cosB — sin ¢ sinO}

Using cos AcosB — sin AsinB = cos(A + B)
y = cos *{cos(d + 6)}

y=0+86

2
= cos? [—} + cos~1x
y Vi3

Differentiating w.r.t x, we get

d d 2
&_ —(cos‘l[—} + cos‘lx)

dx dx V13
d

2 0s ()
dx V1—x2
dy -1

dx  J1—x2

47. Question

J. ~ax=l ox
Differentiate 51'11_1. ~ with respect to x.
1+(36)
Answer
23-.'+1 3:(
— ain—1 .
y=sm [1 + (36)x]
. _1{2><2x><33‘}
y = sin 1+ (67)
L _1{ 2% 6" }
y = sin T+ (692
Put 6% = tan®
. _1{ 2tan® }
Y= T +tanze
Usi i 28 2tanb
singsin 20 = ———
& 1+ tan?0

Now,

y = sin"1(sin20)
y =26

y = 2tan"1(6%)

Differentiating w.r.t x, we get

dy d 1x
= E(Ztan 6%)
dy 6*logb

E_zxu(ex)?

dy 2x6*logé
dx = 1+ 62



48. Question

. ")l 1 1 i
If v = sm"ltﬁxﬂl —0x- ).—— <X < . then find d_t'
32 32 dx
Answer
y = sin~! [6x\f 1— 9x2}

y = sin™! [2 X 3x,/1— [3){)2}
let 3x = cosf

y = sin~! [2 X sinBy/1 — coszﬂ}

Using sin20 + cos?0 = 1
y = sin™*{2 x sinBcos6}
Using 2sinBcosb = sin26
y = sin"(sin20)

Considering the limits,

2
'_1
1

1
< X <
3\.@
1

V2

A

3x <

l- sl

< cosf < —

(%)
<
=l

A
% [an]

A
"l\ o=

S
M

M
o
=

0 <20<=
2

Now, y = sin"1(sin20)
y =26
y = 2cos 1x

Differentiating w.r.t x, we get

dy 1
dx V1 —x2
For
T <2 <0
2

Now, y = sin"1(sin20)
y = -260

y = -2cos 1x



Differentiating w.r.t x, we get

dy 1
dx  V1—x2

Exercise 11.4

1. Question

Find Ein each of the following:

dx
Xy = c2
Answer

We are given with an equation xy = cZ; we have to find ? of it, so by differentiating the equation on both

X

sides with respect to x, we get,

By using the product rule on the left hand side,

d(xy)  dc?
dx dx

x% +y(l)=0

dy v

dx X

Or we can further solve it by putting the value of y,

dy = —c?
dx  x2

2. Question

Find Ein each of the following:

dx
y3-3xy?2 =x3 + 3x%y

Answer

We are given with an equation y3 - 3xy2 = x3 + 3x2y, we have to find ? of it, so by differentiating the

X

equation on both sides with respect to x, we get,
3y2 % 31y2(1) + 2xy &) = 3x2 + 3[2xy + x2¥]
dx dx dx

Taking ? terms to left hand side and taking common ? we get,
X

x’
?[Iﬂy2 - BXy - 3x2] = 3x2 + 6xy + 3y?
X

dy 3x* +3y® + 6xy  x’ +y’ + 2y
dx  3y2-—3x2—6xy  y2—x2—2xy

3. Question

Find Ein each of the following:

dx

x2/3 4 y2I3 = 323

Ty



Answer

We are given with an equation x%/3 + yzf'g = 32,

on both sides with respect to x, we get,

21 21 dy
3x1/3 gyuaﬁ =
dy —y*?

dx ~ x1/3

Or we can write it as,

—_—
dy —a2/3 —x2/3
dx x1/3

4. Question

Find Ein each of the following:

dx
4x + 3y = log (4x - 3y)

Answer

we have to fmd

of it, so by differentiating the equation

We are given with an equation 4x + 3y = log(4x - 3y), we have to find ? of it, so by differentiating the
X

equation on both sides with respect to x, we get,

E _ 1 _ 2dy

4+ 3dx a (4—:{—3}1'][ 3

dy , 3 dyv 4

dx (4x—3y)dx - (4x—-3y)

d 12y —16x + 4
i+ et

dx 4x—3 3(4x— 3y)

12y — 16x + 4

dy “3(@x-3y)  l2y—1léx + 4
dx  4&x-3y+1 12x—9y + 3

4x — 3y

5. Question

Find Ein each of the following:

dx

X_' V_'
3 T - ] =1

a- b

Answer

. . . 2
We are given with an equation lz + :_
a

both sides with respect to x, we get,

2x  2ydy
2 Tprax ~ 0
dy  —xb?
dx  ya2

6. Question

1, we have to f|nd

of it, so by differentiating the equation on



Find Ein each of the following:

dx
x> + y> = 5xy

Answer

We are given with an equation x> + y> = 5xy, we have to f|nd of it, so by differentiating the equation on

both sides with respect to x, we get,

5x4 + 5y4"1" = 5[y(1) + x ]
Diyd _xl=y-x4
dx

dy y-—x*
dx  y*—x

7. Question

Find Ein each of the following:

dx
(X + y)? = 2axy

Answer

We are given with an equation (x + y)? = 2axy, we have to flnd of it, so by differentiating the equation on

both sides with respect to x, we get,

2(x + y)(1 +"1")—2a[y+x ]
dy = dy

x+y+a[x+y]—a[y+xa]

?[x+y—ax]=ay—x—y

X

dy yl@a—1)—x

dx  y + x(1-a)

8. Question

Find Ein each of the following:

dx
(X2 +y?)? = xy
Answer

We are given with an equation (x2 + y2)2 = xy, we have to find ? of it, so by differentiating the equation on
X

both sides with respect to x, we get,
2(x2 + y2)[2x + 2y ] =y(1) + x

V[ay(x? +y?) - x] =y - 4x(¢ + y?)
X

dy y—4x(x* +y?)
dx  4y(x2 + y2)—x

9. Question



Find Ein each of the following:

dx
tan 1 (x2 +vy?) =a
Answer

We are given with an equation tan ~1(x2 + y2) = a, we have to find? of it, so by differentiating the equation
X

on both sides with respect to x, we get,
! (2 + 2 dy) 0
x? + y? x Yax) =

dy —x

dx y

10. Question

Find Ein each of the following:

dx

X

}.'

e ¥ =log

Answer

We are given with an equation e*~Y = Iog(i) = logx - logy, we have to find? of it, so by differentiating the
X
equation on both sides with respect to x, we get,

1 1 dy
xIn10 yinlodx

x-y1 -9y =
e (1 dt)

E ! —eX-Yy =—l —eX-y
dx[}rlnlﬂ € ] xIn10 €
1 .y

dy _xlnto _°©
dx |

yIn10 e

1—xIn10e*¥ .
ﬂ B - _ y(1-xIn10e*7)
dx 1—-yIlnl0ex¥ X(1—yln10exVv)

¥

11. Question

Find Ein each of the following:

dx
sinxy + cos (x +y) =1

Answer

We are given with an equation sinxy + cos(x + y) = 1, we have to find? of it, so by differentiating the
X

equation on both sides with respect to x, we get,

cosxy (y + xF) - sinx +y) (1 + &) =0
dx dx

?[x cosxy - sin(x + y)] = sin(x + y) - y cosxy
X



dy B sin(x + y) — ycosxy
dx  xcosxy—sin(x + y)

12. Question

If \/I—X:' +\/1—y2 :a(x_y}_prove that %‘:

Answer

We are given with an equation /1 —x2 + \;1 —y2 =a(x -y), we have to prove that? = Jl‘_l"i by using the
X 1—x

given equation we will first find the value of? and we will put this in the equation we have to prove, so by
X

differentiating the equation on both sides with respect to x, we get,

Put x = sinA and y = sinB in the given equation,

V1 —sinZA + /1 — sinZB = a(sinA - sinB)
cosA + cosB = a(sinA - sinB)

A+B A-B A+B
)cos(——) = a2cos(

2cos(
2 2 2

. A-B
mmjﬁ
By using cosA + cosB = 2cos(¥)cos(¥) and sinA - sinB = 2cos(¥)sin(?)

a= cot(?)

cot-la =22

2
2cot " la=A-B
2cot ~la =sin " Ix -sin -1y

dy 1-—-y?
dx  (i-x2

13. Question

dy _

If }-'\/l—xl —X\/l—}-': _ 1. prove that -

Answer

We are given with an equation y/1 —x2 + X\M —y2 =1, we have to prove that ¥ _ fl‘_}'i by using the
4 1-x

dx
given equation we will first find the value of? and we will put this in the equation we have to prove, so by
X

differentiating the equation on both sides with respect to x, we get,
Put x = sinA and y = sinB in the given equation,

sinBvV1 — sin?A + sinAy1—sin?2B=1

sinB cosA + sinA cosB =1

sin(A+B)=1

sin-l1=A+8B



m . .
E=sm‘1x+sm‘1y

Differentiating we get,

1, 1w
O=F=" i
dy —J1-y?

& V1—x2

14. Question
If xy = 1, prove thatﬁ +vi=0.
PR

Answer

We are given with an equation xy = 1, we have to prove that? + y2 = 0 by using the given equation we will
X

first find the value of? and we will put this in the equation we have to prove, so by differentiating the
X

equation on both sides with respect to x, we get,

By using product rule, we get,

y(1) + x& =0
dx

dy _ v

dx X

Or we can further solve it by using the given equation,

dy v _
dx 1 y
y

By putting this value in the L.H.S. of the equation, we get,
-y?2 +y?2 =0 =R.H.S.
15. Question

E—VB =0.
FEa

If xy2 = 1, prove that 2

Answer

We are given with an equation xy? = 1, we have to prove that 2? + y3 = 0 by using the given equation we
X
will first find the value of? and we will put this in the equation we have to prove, so by differentiating the
X

equation on both sides with respect to x, we get,

y2(1) + 2xyﬂ =0
dx

dy _ v
dx 2x

Or we can further solve it by using the given equation,

dy v
dx 2}%
dy -y°
dx 2



By putting this value in the L.H.S. of the equation, we get,
2(‘71"3) +y3=0=RH.S.
16. Question

If \/1_}, —}-'\fl—x — ().prove that(l_Xf%_l:g.
X

Answer

We are given with an equation xy2 = 1, we have to prove that 2? + y3 = 0 by using the given equation we
X

will first find the value of? and we will put this in the equation we have to prove
X

But first we need to simplify this equation in accordance with our result, which is that in our result there is
no square root and our derivative is only in the form of x.

J1+y+yJ1 +x=0

Wl+y=-yl+x

Squaring both sides,
xX2(1 +y) =y3(1 + x)

xZ2 + x2y = y2 + xy?

x2 - y2 = xy2 - x2y
(x-y)x +y) = xyly - x)

X+y=-xy

—X

y_1+x

So, now by differentiating the equation on both sides with respect to x, we get,

By using quotient rule, we get,

dy (1 +0ED- (0O

dx (1 + x)2
dy -1
dx (1 + x)2

17. Question

2. 2 -1
If log+/x~ +y~ =tan

Answer

‘._.'
.prove that— =

X

. . . d x . .
We are given with an equation Iog\sz + y2 =tan~ 1(%), we have to prove thatd—i = 1;_: by using the given

equation we will first find the value of? and we will put this in the equation we have to prove, so by
X

differentiating the equation on both sides with respect to x, we get,

log(x2 + y?) = 2tan "~ 1(%)

d d
2% + ZyE{ B 2 Xd—i—}’(l)




x+yﬂ=x@—y
dx

dx
dy x+y
dx x-y

18. Question

Xy A v
If sec ~ |=a,prove thatd_-' =
X—Vv X
Answer
We are given with an equation sec(%) = a, we have to prove that? — Yy using the given equation we
T X X

will first find the value of? and we will put this in the equation we have to prove, so by differentiating the
X

equation on both sides with respect to x, we get,

dy dy.
sec(") tan(")) el Gt Al R

x-y (x-y)2

d; d

AR ) mGhe 2l )
(x-y)?

2y +2x¥ =0
dx

dy _y

dx X

19. Question

X" -y~ dy
If tan ™ __ | = a.prove that— =
dx

2 2 '

X" +y”

x(l—tan a)
y(l+tan a)

Answer

x?—y? d: x (1—tana
X ¥ ) = a, we have to prove that—~ = x (-tana)
: dx v (1 +tana)

We are given with an equation tan = 1( by using the given

X2 +y
equation we will first find the value of? and we will put this in the equation we have to prove, so by
X

differentiating the equation on both sides with respect to x, we get,

z_.z
7V —tana

%2 +y?
x2-y? = (x2 + y?)tan a
Now differentiating with respect to x, we get,

2X - Zy? = (2x + Zy?)tan a
X X

?[ytan a + y] = x - xtanx
X

dy X —Xtana
dx vy + ytana

dy x (l1—tana)
dx v(1l + tana)

20. Question



y(xy+x+y)

-

dy
If xy log (x +y) = 1, prove that— = _ .
dX X(X}'__X_}')

Answer

We are given with an equation xy log(x + y) = 1, we have to prove that=% d}' = % by using the given
X X X

equation we will first find the value of dy and we will put this in the equation we have to prove, so by

differentiating the equation on both S|des with respect to x, we get,

By using the triple product rule, which is, W) _ ow® + w4 wd®
dx dx dx dx
(1)y log(x +vy) + X— Iog(x +vy)+ xy(1+ =0
(x+y)
From the equation put log(x + vy) =Yiy
y 4, xdy dyy _
Xy xy dx ('{+}r ( + x)_ 0
1,y v o, W ody
X + ydx + (x+¥) + (x+}r]dx—
Cy+x+y E[}rzx+x+y]=o
(x+y)x (x+yly
X’y +x+y
dy  “TEHyx &y +x+yy
dx Yy +X+y  (y=E+ X+ )X
x +y)y
21. Question
y sin(a+y
If y = x sin (a + y), prove thatd_" = ( . )

sin(a+y)-vycos(a+y)

Answer

_ sin® (a +y)
" sin(a+y)-ycos(a+y)

We are given with an equation y = x sin(a + y), we have to prove thatE by using the

given equation we will first find the value of dy and we will put this in the equation we have to prove, so by

differentiating the equation on both sides Wlth respect to x, we get,
% = (1) sin(a + y) + x cos(a + y) ¥
dx dx

dy sin(a + y)

dx 1—xcos(a + y)

We can further solve it by using the given equation,

dy sin(a + y)
dx 1 ¥

o1 sin(a + y) cos(a + y)
dy sin’(a + y)

dx sin(a + y) —ycos(a + y)

22. Question



_ _ dy sin“(a+7y)
If xsin(a +y)+sinacos(a+y)=0,provethat—=——~
dx sin a

Answer

We are given with an equation x sin(a + y) + sina cos(a + y) = 0, we have to prove that? _ snf@+y) by
X

gina

using the given equation we will first find the value of? and we will put this in the equation we have to
X

prove, so by differentiating the equation on both sides with respect to x, we get,

—sina

tan(a + y) =

sina

2 dy
sect(a +vy)=2 =
( y) ~ -

X
we can further solve it by using the given equation,

tanZ(a + )

d .
sec?(a + Y)d—l'r = sina
X

sina

dy sin®(a +y)

dx sina

23. Question

If i th td}r sin y
y - xsiny, prove that—=——+—"—.
dx (l1-xcosy)
Answer
: . : . d i . . .
We are given with an equation y = x siny, we have to prove thatd—i = 111::5}- by using the given equation

we will first find the value of? and we will put this in the equation we have to prove, so by differentiating the
X

equation on both sides with réspect to x, we get,

d , d
% = siny + x cosy ™
dx dx

E[1 - X cosy] = siny
dx

dy siny

dx 1-—xcosy
24. Question

If yo/x? +1= log(wﬁxl +1 —x).show that (X— + 1)d_" +xy+1=0.

dx
Answer
We are given with an equation y\/x2 + 1 =log(y/x2 + 1 —x), we have to prove that

(x2 + 1)? + xy + 1 = 0 by using the given equation we will first find the value of? and we will put this in the
X X

equation we have to prove, so by differentiating the equation on both sides with respect to x, we get,

2% ————dy 1 2x

e TV Tl T T b U
2Vx2 + 1 dx  VxZ+ 1—-x 2VxZ+ 1
S SN L A S S
VXZ ¥ 1y v dx  WxZ+1-x Vx2+1



xy + (x* + 1)% 1 ]
VxZ + 1 COWxZE 1

2 dy _ _
Xy + (x°+ 1) 1
xy+(2+1)¥+1=0

dx

25. Question

. Y ) T L dy
If sin(xy)+==x"—y~.find —.
X
Answer
We are given with an equation sin(xy) + % = x2 - y2 , we have to find ? by using the given equation, so by
- X

differentiating the equation on both sides with respect to x, we get,

dy
cos(xy) [(1)y + x¥] + %YW = ox - 2y ¥
dx %2 dx

ycos(xy) + xcos(xy)¥ 4 1% _ ¥ = o5 oW
dx xdx x= dx

Dix cos(xy) + = + 2y] = 2x - y cos(xy) +=
dx X X

dy 2x-ycos(xy) + %
dx

x cos(xy) + % + 2y

dy = 2x®—yx*cos(xy) +y
dx  x[x2cos(xy) + 1 + 2xy]

26. Question

Iftan (x +y) + tan (x-y) = 1, finddY. .

Answer

We are given with an equation tan(x + y) + tan(x - y) = 1, we have to find ? by using the given equation, so
X

by differentiating the equation on both sides with respect to x, we get,
sec2(x + y)[1 + ] + sec?(x - y)[1-F] =0
dx dx
?[secz(x +y) - sec?(x - y)] + sec?(x + y) + sec?(x-y) =0
X

dy sec?(x + y) + sec’(x—y)

dx ~ secZ(x—y) —sec(x + y)

27. Question
X X+ d'\_-" ) ¥ V—X
If e + &Y = e *V, prove that = =————or, — &' * =0

Answer

_aX _
(T by using the given

. . . dy
X Y — Xty 9o _ ==
We are given with an equation e* + e e , we have to prove that ax (1)



equation we will first find the value of? and we will put this in the equation we have to prove, so by
X

differentiating the equation on both sides with respect to x, we get,
eX + eygz e(X+Y) [1 +ﬂ]
dx dx
E[ey_ex"')'] =Xty _eX
dx
dy e**¥—e*

dx ey — pxty

dy —e*(e¥—-1)
dx ev(ex—1)

28. Question

, dy cos’(a+y)
If cosy = x cos(a + y), with cos a #+1, provethat — = ——~
sin a

Answer

We are given with an equation cosy = x cos(a + y), we have to prove that? _ cosf@+y) by using the given
X

gsina

equation we will first find the value of? and we will put this in the equation we have to prove, so by
X

differentiating the equation on both sides with respect to x, we get,
. dy _ ; dy
-siny £ =cos(a +y) -xsin(a +y)=
dx dx
?[xsin(a + y) - siny] = cos(a + vy)
X

dy cos(a + y)

dx ~ xsin(a + y) —siny

We can further solve it by using the given equation,

dy cos(a + y)
dx % x sin(a + y) —siny
dy cos?(a + y)

dx cosysin(a + y) —sinycos(a + y)
By using sinA cosB - cosA sinB = sin(A - B)

dy cos’@+y) cosP(a+y)

dx  sin(a+y-y) sina
29. Question

If siny + cosxy = k, find 4 aex = 1, y=2X
!

Answer

We are given with an equation sin?y + cos(xy) = k , we have to find? atx=1,y =E by using the given
X
equation, so by differentiating the equation on both sides with respect to x, we get,

2siny cosy ? - sin(xy)[(1)y + X?] =0
X X

?[Zsiny cosy - xsin(xy)] = ysin(xy)
X



dy y sin(xy)
dx ~ 2sinycosy — xsin(xy)

By putting the value of point in the derivative, whichisx =1,y =E,

T, T
dy _ ;sm(;]
dx (x=1y=m4) zsancogE—(ljsinE
4 4 4
LI
d}' — 4\':5 = 4\'& - =
R x=ly=mw4 = 1_% V21 4(3Z-1)
7 —

v

30. Question

If v = lrln:J'E

-
1 2 ) g War T
cos }‘smxj logg-nxcosxj- + s — |. find —at x _I

1+x° dx
Answer
We are given with an equation y = {logcgsxSinx} {l0ggjnxCOSX} ~ 1+ sin - 1(%), we have to find ? at
3 X
X = E by using the given equation, so by differentiating the equation on both sides with respect to x, we get,

By using the properties of logarithms,

. . 2x

= {lo sinx}? + sin - 1(——
y = {l109cosx } (:L n xz)
y = {1115111‘(}2 + sin

Incosx
111::05'\-: —lnsm\' Sinx 2

dy _ z{lnsinx - cosx | _ 1 (1 +x%)2—2x(2x)
dx Incosx (111::05'{]2 [1—¢ 2x )2 (1+x%)?
dy _ Insinxq Incosx(cotx)—Insinx{—tanx) V(@ +x%)2 2{1—:\-:2)
dx Incosx (Incosx)? Vi(1-%x2)% (1 +x%)2
dy _ Insinx, Incosx(cotx) + Insinx(tanx) 2
ax Incosx {Incosx)? 1+x2

Now putting the value of x = E in the derivative solved above, we get,

dy ,_(1]+1n—(1] 2
ax (X = 4) 2{1} ODEJZ + 1+(5F
J.
dy _2{1} —= +;2
dax (x = 1/4) (llnz)z %r
dy 41112 32
E(x—n/4 2{1} )2 1¢5+(1-r]2
d}r _3 32
dx (x = m/4) = In2 + 16 + (m)?
31. Question
dy
If \/V_X _‘\/‘__.'_X :C_ShOW that_'— —
dx x

Answer

We are given with an equation vﬁy + x4+ \;y— X =C,we have to prove that&¥ _ ¥ _ fl"_: — 1 by using the
X

dx X



given equation we will first find the value of? and we will put this in the equation we have to prove, so by
X

differentiating the equation on both sides with respect to x, we get,

ay dy_
A5 L @& Yo
2y +x 2yy—x

e e S e A
WYX TN R TVY TR VY TR g

Yy +x/y—x

dy dy =
JY—X+ fy—x—+ |y +x——fy +x=0

dy =
E[\,ﬁy—x + vy +xl=y +x—Jy—x

dy Jy +x—Jy—x

dx  fy—-x+ [y +x

E VY HE— VX XVIF + X y—X
dx JY—X+¥y+x ¥y +x— [ y—x

dy 2y—2y +xJy—x
dx 2%

iy y- 7%

dx X

dy _y y*—x?
dx X X
dy _y y*—x?
dx x Vx2
dy _y

dx X

by _y_ [y _
dx X x2

Exercise 11.5

1. Question

Differentiate the following functions with respect to x :

X1/x
Answer

1
Lety =xx

Taking log both the sides:

1

= logy = logxx

1
logx

= logy=£

{log x@ = alog x}

Differentiating with respect to x:



d(ogy) (3 logx)
= =

dx dx
d(logy) 1 d(logx) (x™)
= &% " x X " +logx x e
Usi sdnct ral d(uv)_ dv du
sing product rule, = _udx v =

ldy 1 Zlex_'_1 (—1)
zpydx_xxxdx 08*\ %2

[d[logu) 1du d(u") - du]
=—-—; =nm* ! —

dx udx " dx dx
1dy 1 L
= = —
ydx x? x? 08X
1dy 1-logx
= =
y dx x?2

dy (l—logx)
Tax Y x?

1
Put the value of y = xx:

dy 1(1—10g:{)
=:-dx—x:c X2

2. Question

Differentiate the following functions with respect to x :
xSin X

Answer

Let y = xSinx

Taking log both the sides:

logy = log (xS X )

log y = sin x log x {log @ = alog x}

Differentiating with respect to x:

d(logy) d(sinxlogx)
= =

dx dx
d(lo d(logx d(sinx
= ( gy)=sinxx ( g)+l-:)gx>< ( )
dx X d
Usi oduct rul d(uv)_ dv+ du
sing productrule,——— =u—+v -
ldy Zlex_'_1
=:-y dx—smxx < dx 0gx(CcosX)

d(logu) 1du 2 d(sinx)
dx  udx dx %%

1dy sinx

=)§dx_ " + logxcosx



dy (sinx_H )
= -V 0gX COSX

Put the value of y = x8IN X ;

dy , sinx
= - — ySinx
dx

3. Question

+ logxcosx)

Differentiate the following functions with respect to x :
(1 + cos x)*

Answer

Lety = (1 + cos x)*

Taking log both the sides:

=logy = log (1 + cos x¥

= logy = x log (1+ cos x) {log ¥ = alog x}
Differentiating with respect to x:

. d(logy) d[xlog(1+ cosx)]

dx dx
d(logy) d[log(1+ cosx)] dx
= = =X X = + log(1+ cos x)xﬁ
Usi od t_ld(uv)_ dv+ du
sing product rule,—— =u_-+v
1dy 1 d(1+ cosx)
:EE_XX 1+ cosx) = +log(1+ cosx)
{d[logu) 1 du}
dx  udx
1dy 1

=;.§£_g X m(—smx) +log(1 + cosx)

d(1+ cosx) d(1)+ d(cosx)
dx T odx dx

1dy —xsinx

ydx 71+cosx+ log(1+ cosx)

dy {—xsinx_H (1+ )}
T ax YW +cosx 8 cosx

Put the value of y = (1 + cos x)*:

dy L4 . [ —xsinx
= — = 3
= ( Cos X)

4. Question

T+ cosx +log(1+ cos x)}

Differentiate the following functions with respect to x :

cos_lx

X
Answer

cos tx

Lety = X

— 0+ (—si )dx_ .
= sinx = sinx



Taking log both the sides:

= logy = log xcos '

= logy = costxlogx {log x? = alog x}
Differentiating with respect to x:

d(logy) d(cos*xlogx)
= =

dx dx
d(logy) _,_d(logx) d(cos™1x)
=g~ Cos XXT+logxxT
Usi oduct rul d(uv)_ dv+ du
sing product rule,———= = u—+v -
ldy_cos‘1x+l ( -1 )
=>.de_ X 8% V1—x2
d(logu) 1du &d(cos‘lx)_ -1
dx  udx dx  J1—-x2
1dy cos™'x  logx
= - - = —
y dx X V1—x2
dy cos tx logx
Tax Y X V1 —x2

Put the value ofy = geos tx

dy a1y [COSTMX logx
= dx_x X 1 —x2

5. Question

Differentiate the following functions with respect to x :
(log x)*

Answer

Let y = (log x)*

Taking log both the sides:

= log y = log (log x)*

= log y = x log (og x) {log x = alog x}

Differentiating with respect to x:

d(logy) d(xloglogx)
=1 =

dx dx
d(logy) d(loglogx) dx
== =X % = + loglogx x T
Usi oduct rul d(uv)_ dv+ du
sing product rule,——— =u—+v —

1dy 1 d(logx)
:'y dx_xxlogx dx

{d[logu) 1 du}
dx  udx

+loglogx




ldy x 1+l 1
z;.ydx_logxxx 0gloex

W _ [1 +loglog]
“ax Y logx 08108X

Put the value of y = (log x)*

= g = (logx)* {i + loglogx}
dx logx
6. Question
Differentiate the following functions with respect to x :
(log x)€c0s %
Answer
Let y = (log x)c0s X
Taking log both the sides:
= log y = log (log x)05 X
= log y = cos xlog log x {log x® = alog x}
Differentiating with respect to x:

d(logy) d(cosxloglogx)
= =

dx dx
d(logy) d(loglogx) d(cosx)
= = COSXXT+ loglogx x I
Usi oduct rul d(uv)_ dv+ du
sing product rule,——— =u—+v —
1dy 1 d(logx) .
= § Gy~ 05X % @ T +loglogx (—sinx)

{d[logu) 1 d_u 2 d(cosx)

dx u dx dx - —smx}

1dy cosx 1
= % < sinxloglogx

=;.§£_ logx

dy [ COSX

= =Y xlogx - snmloglogx}

Put the value of y = (log x)€%%*:

dy l cosx [ COSX inxlogl }
= — = - —
= (log x) xlogx sinxloglogx

7. Question

Differentiate the following functions with respect to x :
(sin x)cos x

Answer

Let y = (sin x)<0s X

Taking log both the sides:



= log y = log (sin x)°0s X
= log y = cos x logsin x {log x® = alog x}
Differentiating with respect to x:

d(logy) d(cosxlogsinx)
=1 =

dx dx
d(lo d(logsinx d(cosx
= ( gy)=cosxxL+logsinxx ( )
dx dx dx
Usi oduct rul d(uv) dv+ du
sing product rule, ——— =u+ v —
1dy 1 d(sinx) +lowsi .
= yax COSX X P ogsinx (—sinx)
d(logu) 1du d(cosx) d(sinx)
dx  udx’ dx o T OsX

1 dy — cot inx1 .
= y ax = cotx (cosx) — sinxlogsinx

d
= d—i = y{cosx cotx — sinxlogsinx}

Put the value ofy = (sin x)%% %

d
= d—i = (sin x)®**** {cosxcotx — sinxlog sinx}

8. Question

Differentiate the following functions with respect to x :
eXx log x

Answer

Let y = eXx 109 x

Taking log both the sides:

= log y = log (e} 109 %

=logy = x log x loge {log x@ = alog x}

=logy =xlog x {loge =1}

Differentiating with respect to x:

d(logy) d(xlogx)
= =

dx dx
d(logy) d(logx) dx
= = =X X . +logx><dx
Usi sdnct ral d(uv)_ dv+ du
sing product rule, = _udx v T

1dy 1dx+l
z;'ydx_xx < T losx

{d(logu) 1 du}
dx  udx



1dy x
=2 - == ;+10gx

W1+
= — =
a5~ yi1+logx}
Put the value of y = €* log x,

dy

_ axlogx
== ¢ {1+ logx}

- %= e'o8*" (1 +logx) { €/°9? = a; alog x = X}

LARYPES
:dx—x{ ogx}

9. Question

Differentiate the following functions with respect to x :
(sin x)!09 X

Answer

Let y = (sin x)!°9 X

Taking log both the sides:

= log y = log (sin x)1°9 X

= log y = log x logsin x {log x@ = alog x}
Differentiating with respect to x:

d(logy) d(logxlogsinx)
= =

dx dx
d(logy) d(logsinx) . d(logx)
ﬁT—logxxT+logsmxx Ix
Usi od t‘ld(uv)_ dv+ du
sing product rule,——— =u—+v —
1dy 1 d(sinx) tloesi (1 dX)
ydx ° sinx dx e
d(logu) 1du d(sinx)
dx  udx’ ax oK
1d logx log sinx
- —y=,—g(cosx)+ &
y dx sinx
dy logsixm}
= i y[logx cotx+

Put the value of y = (sin x)/°9%:

d logsinx
= d—i = (sin x)lo8x [logx cotx + 2 }

10. Question
Differentiate the following functions with respect to x :
1009 sin x

Answer



Let y = 1009 sin X

Taking log both the sides:

= log y = log 1009 sinx

= log y = log sin x log10 {log x® = alog x}
Differentiating with respect to x:

d(logy) d(logl0logsinx)
= =

dx dx
d(logy) d(logsinx)
= T = 10g 10 % T
d(au) du
{ Using chain rule, = % where a is any constant and uis any variable}

1 dy loe10 1 d(sinx)
= ydx g1 sinx dx

[ d(logu) 1du d(sinx) ]
=—-—; = 05X

dx  udx  dx

1dy loglo
= — — =
ydx sinx

(cosx)
ay = y{log 10 cot
= dx y{log 10 cotx }
Put the value of y = 10/°9Sin;

= ﬂ = 10'°8sin% flgo 10 cotx }
dx &

11. Question

Differentiate the following functions with respect to x :
(log x)'09 x

Answer

Let y = (log x)!09 X

Taking log both the sides:

= log y = log (log x)°9 X

= log y = log x log (og x) {log x® = alog x}

Differentiating with respect to x:

d(logy) d(logxlog(logx))
= =

dx dx
d(logy) d(log(logx)) d(logx)
S - logx x B R + log(logx) x o
Usi sdnct ral d(uv)_ dv+ du
sing product rule, " u = v T

1dy 1 1 d(logx) +1oel (1 dx)
= ydx ogx X logx dx OB 108X \{ dx

{d(logu) 1 du}
dx  udx




1dy logxs1dx log(logx)
(1), et

y dx logx\x dx X

dy [ 1 N log(logx) }
“ax Yl X

dy [ 1+ log(logx) }
“ax Y X

Put the value ofy = (log x)!°9 % :

dy | {1 + log(logx) }
-~ _ ogx ) ° P~
=% (log x) "

12. Question

Differentiate the following functions with respect to x :

10(10x)

Answer

Let y = 1010%

Taking log both the sides:

= log y = log 1010%

= logy = 10x log 10 {log x® = alog x}
=log y = (10log 10)x

Differentiating with respect to x:

. d(logy) _ d{(10logl0)x}

dx dx
= @: 10 x log(10) x ? {Here 10log (10) is a constant term}
d(au) du . .
{ Using chain rule, = % where a is any constant and uis any varlable}
L dy 10log(10
= — — =
y ax 0g(10)
d(logu) 1du d(sinx)
dx  udx’ dx %%
L dy = 10log(10
=7 3 = 1010g(10)

dy_ 101 10
=>dx—:-’{ 0g(10)}

Put the value ofy = 1010%:

dy 10x
= - = 10*% {1010g(10) }

13. Question

Differentiate the following functions with respect to x :
sin (xX)

Answer

Let y = sin (xX)



Take sin inverse both sides:

= sin'ly = sinl (sin x¥)

=sinly = xX

Taking log both the sides:

= log (sin'l y) = log x*

= log (sin'l y) = x log x {log x® = alog x}

Differentiating with respect to x:

d(log (sin™'y)) d(xlogx)
= =
dx dx

d(log(sin™* y)) d(logx)
-— T —xX———+
dx dx

logx x =
(uv) dv du ]

=u—+V =

: d
[Usmgpmductlule, =% ~Ux i

1 d(sin'y) 1dx

= —xx;£+logx

sin!y dx

{d(logu) 1 du}
dx  udx

1 1 dy_x_l_l

sin—lyxvﬁl_yz dx x| 0B
d(sintu) 1 du
dx VI —uz dx

=

1 dy
= -
sin~! y(/1—y?) dx

=1+logx

dy . _ —
= 35 = Sin 1y(\,1—y2)(1+10gx)

Put the value ofy = sin (x*):

d R
= d—i = sin™? (sinx¥) (\, 1— Sillz(x:‘)) (1+logx)

dy X [ome2ivx)
==X (\, cos?(x? )) (1+logx)

{sin? x + cos? x=1}

W _ g “(1+1
=g = X cosx ( 0gX)

14. Question

Differentiate the following functions with respect to x :
(sin'l x)X

Answer

Let y = (sin"l x)X

Taking log both the sides:

= log y = log (sin! x)X



= log y = x log (sin x) {log x® = alog x}

Differentiating with respect to x:

. d(logy) _d(xlog (sin 'x))

dx dx
d(log y) d(log (sin ~x)) . dx
== X % I +log(sin ~'x) x P
Usi oduct rul d(uv) dv+ du
sing product rule, ———= = u—+v -

1 dy 1 d(sin"'x)
=X X —
y dx sin—1x dx

{d[logu) B 1 d_u}

+ log(sin ~'x)

dx udx
1 dy X 1 +l .
= — — =
ydx sin! f—d og(sin %)
d(sin"*u) 1 du
dx B V1—uZ dx
l dy X

=———— +log(sin 'x
Y dx  sin—1xVI—x2 B )

dy

— =y}—————— +log(sin Ix }
dx y[sin—l xV1-—x2 & )

Put the value ofy = (sin"t x)%:

= ¥ (st + log(sin )]
dx sin~1 x /1 —x2
15. Question

Differentiate the following functions with respect to x :

Answer

Lety = xS x
Taking log both the sides:

= logy = logxs™ ¥

= log y = sin'! x log x{log x® = alog x}

Differentiating with respect to x:

d(logy) d(sin™'x logx)
= _

dx dx
d(log v) - d(log x) d(sm X)
=g S SnTX X T—I_ logx % R —
Usi sdnct ral d(uv)_ dv+ du
sing product rule, —— UtV
ldy | 1 dx_H 1 dx
=:-ydx—s1n XX+ ngxmmdx



[d[logu) _ ldu d(sin*u) 1 du]

dx  udx’ dx _Nﬁl_HEE
l dy 5111‘1x+ logx
Ty dx X V1—x2

dy sin~!x . logx
= — =
dx y X V1 —x2

Put the value ofy = xsinTx

d ., (sin™'x logx
dy _ en [ L _log ]

dx X V1—x2

16. Question
Differentiate the following functions with respect to x :
(tan x)1/x

Answer

1
Lety = (tanx)x

Taking log both the sides:

1
= logy = log(tanx)x
= logy = élogtanx {log x° = alog x}

Differentiating with respect to x:

1
_ d(logy) _ d (glogtanx)

dx dx
d(logy) 1 d(logtanx) d(x™)
= = ;xT+logtanxx I

d(uv) dv du ]

[ Using product rule,F dx Vi

ldy 1 1 d(tanx)

ydx X tanx dx

[d(logu) 1du d(u") - du]
u —_

+logtanx (—x%)

dx  udx’ dx " dx
1 dy 1 logtanx
(sec?x) —
y dx  xtanx
{d(tanx) , }
= secx
dx

dx_y -

dy sec’x logtanx
Xtan x x?

1
Put the value of y = (tanx)x :

dy sec’x logtanx
= (tanx)x [ ]

xtanx x2

17. Question



Differentiate the following functions with respect to x :

Answer

tan " ‘x

Lety = X
Taking log both the sides:

tan"tx

= logy =logx
= log y = tan'! x log x{log x2 = alog x}
Differentiating with respect to x:

d(logy) d(tan™*x logx)
=1 =

dx dx
d(log y) ., _d(log x) d(tan™!x)
= = tan XXT+logxxT
Usi oduct rul d(uv)_ dv+ du
sing product rule, ———= = u—+v -
1 dy tan-1 1 dx+1 1 dx
= — — = - -
y dx n Xxxdx ngxxhrldx
d(logu) 1du d(tan*u) 1 du
dx  udx’ dx T u?+1dx
1dy tan*x logx
= ydx X x2+1
dy tan'x logx
= — =
dx Y X x2+1

Put the value ofy = x%™ % .

d o (tan™'x logx
_y_xtan x[ + g ]

= ES
dx X x2+1
18 A. Question

Differentiate the following functions with respect to x :
(x")\/;

Answer

Lety = (x)*yx

Taking log both the sides:

= logy = log(x)* VX

= logy = log(x)* + logy/x {log (ab) = log a +log b}
= logy = log(x)* + logxé

1
= logy =xlogx + Elogx

{log x@ = alog x}



1
= logy = (x+§) logx

Differentiating with respect to x:

) d(logy) ) d ((x+ %) 1ogx)

dx dx
1
aogy) _ (., 1) 4098 d(x+ 3)
= = x+2 X " +logx x =

Usi oduct rul d(uv)_ dv+ du
sing product rule,——— =u—+v —
1dy ( N 1) 1dx+1 dx
== — — = — —_— _
y dx XT3 X xdx « 8%
d(logu) 1 du
dx  udx’
. . d(u+a) du . . .
Using chain rule, % & where a is any constant and u is any variable
1dy (2x+1) 1
= yax o~ 2 X~ +logx
dy (2x+ 1) o
T ax 2x ik

Put the value of y = (x)*yx:

dy (2x+ 1)
AN = Rt
= (x) \,x[ . +logx]
dy 2x 1
—_— = x |"_ —_— —_—
= = (%) wx{2X+ZX+logx}

dy 1
AR il
= = (%) \,x{1+zx+logx}

18 B. Question

Differentiate the following functions with respect to x :

[sin x-cosx) x" -1
x? +1
Answer
Let (sinx—cosx) 1 x?—1
ety = x\&87 !
y x2+1
=sy=a+b
2
where a = X(sinx—cosx] b = x*—1
' x2+1
d da db
dy da db
deg dx dx

d(u+a)_du+da ber ; . » }
dx  dx | dx 'vhereaanduare any variables

{Using chain rule,

a= X(sin X—COSX)



Taking log both the sides:

= loga = l-:)gx(m'11 X—C0SX)

= loga = (sinx — cosx)logx
{log x@ = alog x}

Differentiating with respect to x:

d(loga) d((sinx— cosx)logx)
= =

dx dx
d(loga) . d(logx) d(sinx — cosx)
= = (sinx — cosx) X & +logx x B a—
Usi oduct rul d(uv)_ dv+ du
sing product rule,——— =u—+v —
lda 1 dx_H d(sinx) d(cosx)
i (sinx — cosx) x i ix og X( o I )
d(logu) 1du
dx  udx’
. . d(u+a) du da .
Using chain rule, = — +—— where a and u are any variables
dx dx dx

1da (sinx—cosx)
= ———+logx(cosx— (—sinx))

adx X
d(cosx) . d(sinx)
= —sinx; = COSX
dx dx

1da (sinx—cosx) . + si
— —=——"—"+logx(cosx+ sinx
a dx X 8x( )

= —=a

da {sinx— COS X
dx

+ logx (cosx+ sinx)}

Put the value ofa = x(sinx—cosx) ,

da . sinx — cosx
= — = x(sinx—cosx) {— +logx(cosx + sinx)}
dx
b x2—1
Cox2+4+1
d(x?—-1 d(x2+1
a2+ Ix )21 EFD Ix )
= — =
dx (x?+1)2
u du dv
d(;)= Vg U ﬁd(un)zI oy du
dx V2 T odx dx

db  (x*+1)(2%) - (x*—1) (%)

dx (x2 + 1)2
d(u+a) du
{Using chain rule, = dx where a is any constant and u is any variable}
db  (2x*+2x) — (2x* - 2%)
dx (x2+ 1)2

db  (2x®+2x—2x® +2x)
T (x2+ 1)2




db B 4%
T (2+1)2

dy da_l_ db
dx  dx dx
dy (sinx—cosx) {sinx — COSX ol ( i )} N 4x
= i X 0gX (cosx + sinx TN
18 C. Question
Differentiate the following functions with respect to x :
RCosx X" +1
x’ -1
Answer
Lety = x*9%% + 1
x2—1
>y=a+b
where a = x*°%*;b = 1
' x2—1
dy da_l_ db
dx  dx dx
{U' hain rul d(u+ a) du+da her duar iabl }
sing chain rule, % & where a and u are any variables
a= X!\'COS:{

Taking log both the sides:
= loga = logx*°°%*

= loga =xcosxlogx

{log x@ = alog x}

Differentiating with respect to x:

d(loga) d(xcosxlogx)
= =

dx dx
d(loga) d(logx) d(xcos x)
= = XCOSX X T +logx><T
Usi oduct rul d(uvw) dw_l_ duv
sing product rule, ———=uv_—+w ——
B dw_l_ dv_l_ du
= +w {udx Vo
d(loga d(logx d(cosx
= (log )= X COSX X (log )+logx{x ( )+cosx}
dx dx dx
lda Zlex_'_1 . N
i xcosxxxdx ogx{x(—sinx) + cosx}
{d(logu) 1 du}
dx  udx

1da =xcosx

S + logx(cosx — xsinx
a dx X gx( )



[ d(cosx) d(sinx) _ cosx]

- sinx; —
da
= 5= afcosx + logx(cosx — xsinx)}

Put the value of a = x*°o%%:

da
== x*°**{cosx + logx(cosx —xsinx)}
da
= i x*¢%*fcosx + logx cosx — x sinx logx}
da
== x*°**{cosx (1 + logx) — xsinxlogx}
B x2+1
T ox2-1
2 2_
db (XE _ 1) d[:xd_'_ 1) _ (XE + 1) w
= —= X X
dx (x2—1)2
u du dv
d[:;) _ v ax u ﬁ d[:l.ln ) — qutt d_l.l
dx v2 "odx dx

db  (x*-1)(2%) - (x*+1) (%)

dx (x2 + 1)2
. . d(u+a) du . . .
{Usmg chain rule, = dx where a is any constant and u is any vanable}
db  (2x°-2x) — (2x* +2x%)
dx (x2+ 1)2
db (2% —2x—2x*—2x)
T (x2+ 1)2
db —4x
==
dx  (x2+1)2
d d db
dy da db
deg dx dx
dy XCOSX 1 +]. 3 l 4}{
= — = - - — —_
=X {rosx ( ogx) —xsinxlogx} &2+ 1)2

18 D. Question
Differentiate the following functions with respect to x :
(x cos x)* + (x sin x)1/%

Answer

1
Lety = (xcosx)*+ (xsinx)x

>y=a+b

1
wherea = (xcosx)%b = (xsinx)x

dy da db

dx ﬁ—l_ dx



d(u+a) du da

{Usmgchammle, e

a= (xcosx)®

Taking log both the sides:

= loga = log(x cos x)*

= loga = xlog(xcosx)

{log x@ = alog x}

Differentiating with respect to x:

. d(loga) d(xlog(xcosx))

dx dx

d(loga) d(log(x cosx)) dx
= — X % T+ log(xcosx) X i
Usi sdnct ral d(uv)_ dv+ du

sing product rule, ——— =u+ v —

lda 1 d(xcosx)+1
Tadx Xxxcosx dx 0g(xcosx)
{d(logu) 1 du}

dx  udx

dx

lda  x d(cosx)
adx xXcosx

+ cos x] + log(xcosx)

d(uv) dv du
Again using product rule,

o e V&
o - { (—si + }] +1
e
adx cosx x(—sinx) + cosx 0g( xcosx)
{d(cosx) . }
= —sinx
dx
da {cosx—xsinx+1 }
7 x2 COSX 0g( X cosx)

Put the value ofa = (x cos x)*:

da coSX —Xsinx
= —=(xcosx)}—————

= + log( xcos x)}

COSX

a
adet (x cos x)*{1 —xtanx + log( x cosx)}

1
b = (xsinx)x
Taking log both the sides:
1
= logh = log(xsinx)x
= logb =élog(xsinx) {log x® = alog x}

Differentiating with respect to x:

1 .
d(logh) d (Elog(xsmx))
T Tax dx

— + — where a and u are any Van'ables}



d(logb) 1 d(log(xsinx)) . d(x™1)
& " x % = + log(xsinx) x o

Usi oduct rul d(uv)_ dv+ du
sing product rule, ———= = u—+v -
1db 1 1 d(xsinx) . -
“bax x " xsinx dx +log(x sinx) (—x~)
Acai , oduct rul d(uv)_ dv+ du . d(u“)_ ., du
gain using productrule,— = =u— +v o — o — =1 =

+ sin
dx dx

b dx x%sinx

1 db 1 d(sinx) = dx log(x sinx)
(X s ) - x?

db [xcosx+ sinx log(x sinx)]
- — = _

dx xZsinx %2
{d(sinx) }
= C0SX
dx
1
Put the value of b = (xsinx)x:
db ~ _1(xcosx+sinx log(xsinx)
= dx (xsinx)x xZsinx x?
B ~ _ixcotx+1 log(xsinx)
= 5 (xsinx)x = =
db ~ _1xcotx+ 1 — log(xsinx)
= 5 (xsinx)x =
dy da N db
dx  dx dx

d
= d_i = (xcosx)*{1 — xtanx + log(x cosx)}
1 [x cotx+ 1 — log(x sinx)]

+ (xsinx)x =

18 E. Question

Differentiate the following functions with respect to x :

. {, 1)
1 ll_;
X+—| +X 7
X
Answer

X

) 1
Lety = (x+;) + x5
=>y=a+b

1y* 1
wherea = (x+§) b= x(1+3)

dy da db

A dx ' ax
d(u+a) du da

= —+ — where aand u are an Van'ables}
dx dx dx y

{Using chain rule,



1 X
a=(x+)
X

Taking log both the sides:

X

1
= loga = log(x+ ;)

1
= loga = xlog(x+;)

{log x@ = alog x}

Differentiating with respect to x:

_ dQoga) _ d(xlog(x+))

dx dx
1
d(loga) d(log(ﬁg))ﬂ (+1) dx
= = - o — _
dx XX dx OElX X xdx
Usi oduct rul d(uv)_ dv+ du
sing product rule, = _udx de
1
1da 1 d(X+g) 1
——= xx——+log(x+—)
adx 1 dx X
X+
X
{d[logu)_ 1 du}
dx  udx
1
lda  x dx+d(§) 41 (+1)
adx x2+1 )dx dx OB\XTX
X

d(u+a) du

dx  dx

{Using chain rule,

+ = where a and u are any Van'ables}
X

lda x? {1+( 1)}+1 (+1)
z;'adx_ X2+ 1 x2 OE\X X

d(u™) I du
x M &

da x? {1 1}+1 (+1)
z;'dx_a X2+ 1 X2 OB\X X

X

1
Put the value ofa = (x+ ;) :

da ( . 1)x x? {1 1
= — = — —_
dx X X x2+1 x2

da (_'_l)x x? 1
=>dx_ X X Xx24+1 x2+1

e og(s)

riog(x+2)]

da_( +1)x x2—1+1 (+1)
=>dx_ X X X241 OB\ X X

b = X(1+$)

Taking log both the sides:



1
= logb = logx(”z)
1 a_
= logbh = (1 +;) logx {log x® = alog x}

Differentiating with respect to x:

_ daogn) _ d((1+5)1ogx)

dx dx
1
d(logh) ( 1) d(logx) d(14-g)
= = 1+—|x " +logx><7dx

. d(
[ Using product IU]E,T =u_ +v T

1
1db x+1 1m+l d(1) d&)
= bdx  x x X dx 08X dx dx

d(logu) 1du
dx« udx’
Usi hain rul d(u+a)_du+da her d ‘ 1abl
sing chain rule, % ix dx“ ere a and u are any variables

:Ldb_x+1_|_1 ( 1)
=>bdx_ X2 OEX X2

d(u™) ey du
dx nu dx

db b [x+ 1 logX}

Tax x2 x2
db b[x+ 1—10gX}

= — = - =
dx %2

1
Put the value of b = x(“i):

z;.ﬁzx{na {x+l—10gx}

dx x?
d d db
dy da_db
dx dx dx
dy N (x*-1 1 (143) x+1—logx
ﬁiﬂ—'@+§)[xa+1+“g@+gﬂ+x )

18 F. Question

Differentiate the following functions with respect to x :
eSin X 4 (tan x)*

Answer

lety = eSINX 4 (tan x)X

=>y=a+b

where a= €SN X ; p = (tan x)*

dy da+ db
dx  dx dx



d(u+a) du da

{Using chain rule, ——— = — + — where a and u are any Variables}

dx dx dx
a= eSinX
Taking log both the sides:
= log a= log eSin X
= log a=sin xlog e
{log x@ = alog x}
= log a= sin x {log e =1}
Differentiating with respect to x:

d(loga) d(sinx)
T a&x | dx

1da
= —— = (C0SX
adx

d(logu) 1du d(sinx)
dx  udx’ dx %%

da
il (cosx)

Put the value of a = eSin X

da .
i e""* cosx
b = (tan x)*

Taking log both the sides:

= log b= log (tan x)*

= log b= x log (tan x)

{log x@ = alog x}

Differentiating with respect to x:

. d(logh) d(xlog (tanx))

dx dx
d(logh) d(log(tanx)) dx
=g —F X = + log(tanx) x i
Usi oduct rul d(uv) dv+ du
sing product rule,—— =u_-+v
1db 1 d(tanx) + loa(t
“bax X nx dx og(tanx)
[d[tanx) 5 ]
=sec’x
dx
1 db X
=—-—= (sec?x) + log(tanx)

bdx tanx

1db xcos:{( 1

b dx sinx )+ log(tanx)

Cos2x



= = .
b dx sinx
db

LN S
dx sinx cosx

1db x ( 1 )+1 .
p— og(tanx)

+ log(tanx)}

Put the value of b = (tan x)*:

db X
adeie (tan x)* { prp— + log(tanx)}
dy _da db
dx dx dx

Yy sinx

e * cosx + (tan x)x[ + log(tanx)}

~oax sinx cosx
18 G. Question

Differentiate the following functions with respect to x :
(cos x)* + (sin x)1/

Answer

1
Lety = (cosx)*+ (sinx)x

=>y=a+b

1
where a = (cosx);b = (sinx)x
d d db
dy da db
deg dx dx
d(u+a) du da

=—+ — whereaand uare an variables}
dx dx  dx Y

{Using chain rule,
a= (cosx)®
Taking log both the sides:
= loga = log( cos x)*

= loga = xlog(cosx)

{log x@ = alog x}

Differentiating with respect to x:

. d(loga) d(xlog(cosx))

dx dx
d(loga) d(log(cosx)) dx
AT xxTJrlog(cosx) X i
Usi sdnct ral d(uv)_ dv+ du
sing productrule,—-— =u+v o
lda 1 d(cosx)_l_l
adx . X cosx  dx 0g(cosx)

{d[logu) 1 du}
dx  udx
1da_ X
adx cosx

( —sinx) + log(cosx)



{d(cosx) , }
= —sinx
dx
lda —xsinx+ l
T " cosx og(cosx)
da
== a{ —xtanx + log(cosx)}

Put the value ofa = (cosx)*:

a
= (cosx)*{ —xtanx + log(cosx)}

1
b = (sinx)x
Taking log both the sides:
1
= logb = log(sinx)x

= logh = é log(sinx) {log x? = alog x}

Differentiating with respect to x:

. d(logh) d (ilog(sinx))

dx dx
d(loghb) 1 d(log(sinx)) . d(x™)
>~ & % = +log(sinx) x x
Usi sdnct ral d(uv) B dv+ du
sing product rule,—— =u_-+v

1db 1 1 d( sinx)

— = _ . =2
= b I Xx P + log(sinx) (—x7%)

[d(u“) - du]
=nu*t —

dx dx

1db 1 ( ) log( sinx)
= — — = - = @ -

b dx xsinx cosx x?
{d(sinx) }

= COSX

dx

1db cosx log(sinx)
= b dx xsinx x?

db cotx log( sinx)
= — = b —

dx X x?

1
Put the value of b = (sinx)x:

db 1 (cotx log( sinx)
= dx—(smx)x - e
d d db
dy da db
dx dx dx

cotx log( sinx)

dx

18 H. Question

d 1
- Y (cosx)*{ —xtanx + log(cosx)} + (sinx)x [ "

X2

}



Differentiate the following functions with respect to x :

2
- }x_

X" T 4+(x-3
Answer

Lety = x* 3+ (x—3)¥
s>y=a+b

wherea = x3;b = (x—3)%

dy da+ db

dx  dx dx

{U' hain rul d(u+a)_du+da her q _ 1abl }
sing chain rule, % i dx“ ere a and u are any variables

a=x*3

Taking log both the sides:

= loga = logx* ~2
= loga = (x*— 3)logx
{log x@ = alog x}

Differentiating with respect to x:

. d(loga) d((x*—3)logx)

dx dx
d(loga) 5 d(logx) d(x*—3)
= ix = (X —3) X ax +10gXKT
Usi oduct rul d(uv) dv+ du
sing product rule, = _udx de
1da_ 2_4 ldx_'_1 5
=>adx_ (x )xxdx 0gx X (2%)
d(logu) _ 1 % d(u“)ZI - %
dx udx " dx dx’
Usi hain rul d(u+a)_du+da her d ‘ 1abl
sing chain rule, % dx“ ere a and u are any variables
1da (x2—3)+2 |
= —— =
adx X X l0gx
da (x2—3)+2 |
= = a " x logx

Put the value ofa = x¥ 3.

= g = x¥ 3 [Q + 2x logx]
b= (x—3)*

Taking log both the sides:

= logh = (x — 3)x*

= logb = x?log(x — 3) {log x® = alog x}



Differentiating with respect to x:

. d(logh)  d(x”log(x— 3))

dx dx
d(logb) , _d(log (x—13)) d(x?)
== X XT+log(x—3)x o
u oduct rul d(uv)_ dv+ du
sing product rule, ———= = u—+v -
1db 5 1 d(x—-3) . 3 5
- — — = _
bax~ ¥ Xx—3) ax < o8x—3)x()
d(logu)  1du d(u”) ., du
= =nu"t —
dx udx ' dx dx
dlu+a) du da

Using chain rule, where a and u are any variables

dx dx dx

1 db x? dx  d(3)
= o ax - 3)(——d—)+2xlog(x 3)

Ldd _ XF o 3
“bdx x—3) xlog (x=3)
L P 3

= = (x 3 x log(x— 3)

Put the value ofb = (x—3)*":

= (x—3)* [( X + 2x log(x — 3)]

-3)
d d db
dy _da_db
dx ~ dx  dx
dy :{2—3 (Xz - 3) :{2 X2
= = X [T—I_ 2xlogx+ (x—3) [:X_3)+2xlog(x—3)

19. Question

dx
ly = eX + 10% + xX
Answer
lety = e* + 10% + x*
=>y=a+b+c
where a=e*X; b = 10%; c = x¥

dy da N db N dc
dx  dx dx  dx
d(u+a) du da

%~ & + i where a and u are any vanables}

{Using chain rule,

a=eX
Taking log both the sides:

= log a= log &*



=log a= xlog e
{log x@ = alog x}
= log a= x {log e =1}

Differentiating with respect to x:

d(loga) dx
T dx dx
1da_
adx
{d(logu) 1 du}
dx  udx
da_
= = a

Put the value of a = eX

da_
“ax

b = 10%

e!\'

Taking log both the sides:

= log b= log 10%

= log b= x log 10

{log x@ = alog x}

Differentiating with respect to x:

d(logb) d(xlog10)
=1 =

dx dx
d(logh) X
= = log10 % ax
d(au) du . . .
{ Using chain rule, = ': where a is any constant and u is any Varlable}

1db
= ——=Db(log10)

bdx
{d(logu) 1 du}
dx  udx

db—bl 10
= — = Db(log10)

Put the value of b = 10%

= @= 10%(log10)
dx

c=x*

Taking log both the sides:

= log c= log x*

= log c= x log x

{log x@ = alog x}



Differentiating with respect to x:

d(logc) d(xlogx)
=1 =

dx dx
= d(lgfc) =X X d(lgfx) +logx x g
[ Using product rule,d(w) = 1,1E +v d_u]
dx dx dx
1dc 1dx
= =X x;£+logx
{d(logu) 1 du}
dx u dx
= Ed_c =1+logx
cdx

dc
= o cf1 +logx}

Put the value of ¢ = x¥

9 {1+ logx)
= 5= X 0gx

dy da_l_ db+dc
dx dx dx dx

d
= d_i = e*+ 10*(log10) + x*{1 + logx}

20. Question

Find d_t when

dx
y=x"+n*+x*+n"
Answer
lety =x"+n* 4+ xX +n"
=y=a+b+c+m
wherea=x" b=n;c=xX; m=n"

dy da_l_ db+dc+dm
dx dx dx dx dx

{U' hain rul d(u+a)_du+da her q ‘ iabl }
sing chain rule, % i dx“ ere a and u are any variables

a=x"

Taking log both the sides:
= log a= log X"

= log a= nlog x

{log x@ = alog x}
=loga=nlog x {log e =1}

Differentiating with respect to x:



d(loga) d(nlogx)
=1 =

dx dx
d(loga) d(logx)
TV &
{ Using chain rule,d;iu) =a % where a is any constant and u is any Variable}

1da 1dx
N — ® ——
=>adx n x dx

{d(logu) 1 du}
dx  udx

1da n
adx x
da an
= — =
dx x
Put the value of a = X"

da nx"

dx ~ x
da B
dx
d(u™) Ly du
[ i ﬁ]

nx n—1

b = nX

Taking log both the sides:

= log b= log n*

= log b= xlogn

{log x@ = alog x}

Differentiating with respect to x:

d(logh) d(xlogn)
=1 =

dx dx
= d(logh) =logn xﬁ
dx dx
{ Using chain rule,d;iu) =a % where a is any constant and u is any Variable}

1db
= —— = b(logn)

bdx
{d(logu) 1 du}
dx  udx

db—bl
= 5 (logn)

Put the value of b = n*:

= =0 (logn)



Taking log both the sides:
= log c= log x*

= log c= x log x

{log x@ = alog x}

Differentiating with respect to x:

d(logc) d(xlogx)
=1 =

dx dx
d(logc) d(logx) dx
= = =X X " +10gx><£
Usi od t_ld(uv)_ dv+ du
sing product rule, = _udx v T
1dc B 2L|d}=<;_|_1
= cdx X Xxax o8®
{d[logu) 1 du}
dx  udx
Lde 4
= cdx 0gX
dc
= o cf1 +logx}
Put the value of c = xX
dc
= 5= X {1+logx}
m=n"
dm d(n")
= — =
dx dx
dm B
= dx
(2~ o16uts any contan]
= if uis any contan

dy da db dc dm

dx dx  dx dx  dx

d
= d_i = nx" ! +n*(logn) + x*{1 +1logx} + 0
dy n—-1 X 4
= - X +n*(logn) + x*{1+ logx}
21. Question

Find _1 when

Answer



(x2—1)*(2x—-1)
JE=3)(4x-1)

Lety =

(D)D)
((x—3)(4x— 1))2
B (x2—1)*(2x—-1)

(x— 3)51 (4x— 1)%
Take log both sides:
(x2 - 1)3(2x — 1)]
(x— 3)51 (4% — 1)%

= logy = log!

log(ab) =loga + logb;log i loga—logh
[ 5

1 1
= logy = {log(x* — 1)? +log(2x — 1)} — {log(x — 3)Z + log(4x — 1)z}
1 1
= logy =log(x*—1)% +log(2x — 1) — log(x — 3)Z — log(4x — 1)z
= logy = 3log(x* — 1) +log(2x— 1) — ;log(x— 3) — ilog(-ﬂrx— 1) {log x* = alog x}

Differentiating with respect to x:

d(logy) _ d(log(x - 1)) d(log(2x—1)) 1d(log(x —3))
= dx 2 dx

1 d(log(4x — 1))
2 dx

d(u+a) du da
— + —— where a and u are any vanables}

{Using chain rule,

dx  dx dx
ldy 3 d(x2—1)+ 1 d(2x—1) 1 d(x-3)
=b},ﬂd}x;_rxiz—l dx (2x—1) dx 2(x—3) dx
1 d(4x— 1)

T 2(4x-1) dx

{d[logu) 1 du}
dx  udx

1 dy 3 ) + 1 5 1 L 1 4
“Jax 21 " me P W Tam—n @
d(a+u) du
Using chain rule, % i where a is any constant and u is any variable;
du?) _ nu"~t —
dx dx
1 dy 6% 2 1 4

Sydx -1 (2x—1) 2x-3) 2(dx-1)

1dy 6% N 2 1 2
ydx x2—-1 (2x—-1) 2(x—-3) (4x—1)

1 2
__y [x? 1 (Zx— ) 2(x—3) (4x— 1)}
(x?2-1)%*02x—-1) _
JE—3)(4x—1

Put the value ofy =




z;.g_(xz—l)a(ZX—l) 6X . 2 1 2 }
dx_vi(x_3)(4x_1) 21 (2x—1) 2(x—3) (4x-1)

22. Question

Find d_" when
dx
_eYsexx logx
-2
Answer
e sec*xlogx

V1—2x

Lety =

e*sec*xlogx
sy=—-7—
(1-—2x)=
Take log both sides:

e sec*xlogx
= logy =log| ————

(1-—2x)=
1
= logy = loge® + logsec*x + loglogx — log(1 — 2x)z
a

[log(ab) =loga + logb;log (E) = loga —log b}
= logy = axloge +xlogsecx +loglogx — ;log(l —2x) {log x? = alog x}

= logy = ax + xlogsecx + loglogx — ;log(l —2x) {loge =1}
Differentiating with respect to x:

d(logy)  d(ax) N d(xlogsecx) N d(loglogx) 1d(log(l—2x))
T Tdax | dx dx dx 2 dx

{U' hai 1 d(u+a)_du+da her q ‘ iab] }
sing chain rule, % i dx“ ere a and u are any variables

ldy  dx [d(logsecx) dx] 1 d(logx)

=>§£—adx+ X

= +10gsecxﬁ +logx "
1 d(1 —2x)
2(1-2x) dx

d(uv) dv+ du d(logu) 1 du
dx  tdx 'dx’  dx  uadx

[ Using product rule,

1dy N 1 d(secx)_l_l N 1 1dx 1 )
- = = - JR— N —
ydx T " seex ax ogsecx lc-gxxxdx 2(1—22)( )
d(logu) 1du d(u™) ., du
= —-—; =nu* ! —
dx udx = dx dx
1dy X 1 (—2)
= §d_ =a+ [ﬁ (secxtanx) + logsecx}+ % logx 20—

{d[secx)

= sec xtanx}
dx



1dy +{xsecxtanx+1 }+ 1 N 1
ydx =3 secx OBSECXITY logx  (1—2x)
LY b xtanx+1 }+ L !

= —— =
v dx a+ {xtanx + logsecx % Togx (1 29
v _ { +xtanx +1 LI }

= o = V(3 txtanx +logsecx + - ogx T (1-29)

e™sec*xlogx

Put the value of y =
y v1—2x

dy e“sec"xlogx{ et 41 N 1 N 1 }
== N a+xtanx + logsecx xTogx | (1=2%)

23. Question

Find d_" when

dx
y = e3X sin 4x 2%
Answer
Let y = e3X sin 4x 2%
Take log both sides:
= log y = log (€% sin 4x 2X)

= logy = log (€3 ) + log (sin 4x) + log ()
a
[log(ab) =loga + logb;log (E) = loga —log b}

= log y = 3x log e+ log (sin 4x) + x log 2{log x@ = alog x}
=logy = 3x + log (sin4x) + xlog 2 {loge =1}
Differentiating with respect to x:

d(logy) d(SX) d(logsill4x)+d(xlog2)
=

dx dx dx dx
{U h d(u+ a) du+da h q bl }
sing chain rule, = ix T g% Whereaanduare any variables
1dy dx+ 1 d(sin4x)+l de
y dx  “dx sin4x dx 98 % i
. . (au) du . . .
Using chain rule, = % where a is any constant and u is any variable;
d(logu) 1 du
dx  udx
1dy cos 4xd(4x)
= ydx 3t inax dx log2
{d[sinu) B du }
- cosug
Ldy =3 +cot4 4 dx +log2
= yax cot4x X 4+ log

d
= d—i =v{3 + 4 cot4x + log 2}



Put the value of y = e®**sin4x 2% :

d
= d_i = e¥*s5in4x2*{3 + 4 cot4x + log 2}

24. Question

d}.- , when

dx

y = sin x sin 2x sin 3x sin 4x

Find

Answer

Let y = sin x sin 2x sin 3x sin 4x

Take log both sides:

= log y = log (sin x sin 2x sin 3x sin 4x)

= log y = log (sin x ) + log (sin 2x) + log (sin 3x) + log (sin 4x)
a
[log(ab) =loga + logb;log (E) = loga —log b}
Differentiating with respect to x:
d(logy) d(log(sinx)) d(log(sin2x)) d(log(sin3x)) d(log (sin4x))
= = + + +
dx dx dx dx dx

d(u+a) du da
= —+ — where a and u are any Variables}

{Using chain rule,

dx  dx dx
1dy 1 d(sinx)+ 1 d(sian)_l_ 1 d(sian)_l_ 1 d(sin4x)
= —— =
ydx sinx dx sin2x  dx sin3x dx sin4x dx
d(logu) 1du
[ dx u dx]

1dy cosxdx cos2x d(2x) cos3x d(3x) cos4x d(4x)
ydx sinxdx sin2x dx sin3x dx sin4x dx

1dy dx dx dx
= ——=cotx+cot2x X 2 —+cot3xx3 —+tcotdx x4 —
ydx dx dx dx
. . d(au) du . . .
Using chain rule,T =a where a is any constant and u is any variable
1dy
= ;& =cotx+ 2cot2x + 3 cot3x + 4 cot4x

d
= d_i = y{cotx + 2 cot2x + 3cot3x + 4 cot4x}

Put the value of y = sinxsin 2x sin 3xsin 4x :

d

= d—i = sinxsin2xsin 3xsin 4x {cotx + 2 cot2x + 3 cot3x + 4 cot4x}

25. Question

Find d_" when

dx



y = 8N X 4 (sin x)X
Answer

lety = xSIN X 4 (sin x)*
=y=a+b

where a= x5" X: b = (sin x)

dy _da db

deg dx dx

{Using chain rule,M = d_u + % where a and u are any variables}
dx dx dx

a= xsin x

Taking log both the sides:
= log a= log x5iN X

= log a= sin x log x

{log x@ = alog x}

Differentiating with respect to x:

d(loga) d(sinxlogx)
=1 =

dx dx
d(loga) . d(logx) d(sinx)
=g sinx % " + logx x =
Usi sdnct ral d(uv)_ dv+ du
sing product rule, ——— =u+ v —
lda 1dx 41
i sinx x < dx | logx (cosx)

d(logu) 1du 2 d(sinx)
dx  udx dx %%

1 da sinx

— —=——+logxcosx
a dx X g

da_ (sinx_H )
=:-dx—a < 0gXCOSX

Put the value of a = x5IN X :

da , sinx

= e xsmx (T +logx cosx)
b = (sin x)X

Taking log both the sides:

= log b= log (sin x)*

= log b= x log (sin x)

{log x@ = alog x}

Differentiating with respect to x:

d(logb) d(xlog (sinx))
“Tax dx




d(logh) d(log(sinx))
= = XX dx

ol . dx

T og(sinx) X =
Usi oduct rul d(uv)_ dv+ du
sing product rule,——— =u—+v —

1db 1 d(sinx) . .
“bdax X snx  dx 0g(sinx)
[d(sinx) ]

= CO0SX

dx

1db . .
i Sinx(cosx) og(sinx)

1db xcosx_l_ l .
= = — =

b dx sinx 0g(sinx)

L db tx + log(si
= = — =

by - Xeotx 0g(sinx)

b _ b{xcotx +1 inx)}
= o = bixcotx og(sinx)

Put the value of b = (sin x)*:

= 5= (sin x)*{ xcotx + log(sinx)}

dy da db
dx dx dx
= dy

dx
26. Question

. sinx
= xsinx (T + logxcosx) + (sin x)*{ xcotx + log(sinx)}

Find d_" when

dx
y = (sin x)<°5 X 4 (cos x)5in ¥
Answer
let y = (sin x)€°S X + (cos x)Sin X
=y=a+b
where a= (sin x)¢°X; b = (cos x)5i" X

dy da+ db
dx  dx dx
d(u+a) du da

=—+ — whereaand uare an variables}
dx dx  dx Y

{Using chain rule,

a= (sin x)c0s X

Taking log both the sides:
= log a= log (sin x)¢05 X
= log a= cos x log (sin x)
{log x@ = alog x}

Differentiating with respect to x:



d(loga) d(cosxlog(sinx))
= =

dx dx
d(loga) d(log(sinx)) . d(cosx)
= —g,  — Cosx % SR +log(sinx) x o
Usi oduct rul d(uv)_ dv+ du
sing product rule,——— =u—+v —
lda 1 d(sinx) ol . .
S gx - Cosx % s dx og(sinx) (—sinx)
d(logu) 1du d(cosx) __d(sinx)
dx  udx’ dx o T OsX
1da . nxl .
=< g = Cotx (cosx) —sinxlog(sinx)
da
e a{cosxcotx — sinxlog(sinx)}

Put the value ofa = (sinx)®*s* :

a
= e (sin x)°°** {cosx cotx — sinxlog (sinx)}

b = (cos x)sin X

Taking log both the sides:

= log b= log (cos x)Sin X

= log b= sin x log (cos x)

{log x@ = alog x}

Differentiating with respect to x:

d(logb) d(sinxlog(cosx))
=1 =

dx dx
d(logh) . d(log(cosx))
=g - Sinx X = +log(cosx) x

=u—+

d(uv) dv du
dx dx v dx

[ Using product rule,

d(sinx)
dx

= COSX]

1db 1 d(cosx)_H
=5 qe - Sinx % osx  dx og (cosx) {cosx}
d(logu) 1du d(cosx) . d(sinx )
=—-—; = —sinx;
dx u dx dx dx
L t i + |
= — — = —
b o anx(—sinx) + cosxlog(cosx)
d
= b{—sinxtanx + cosxlog(cosx)}

Put the value of b = (cosx)si"*:

db

== (cos x)5i"* {cosxlog(cosx) — sinx tan x}

dy da db

dx ﬁ—l_ dx



d .
= d_i = (sin x)®*** {cosx cotx — sinxlog (sinx)} + (cosx)*™* {cosxlog (cosx)

—sinxtanx}
27. Question

Find d_" when

dx
y = (tan x)<°tX + (cot x)tan
Answer
lety = (tan x)<°t* + (cot x)tan
=>y=a+b
where a= (tan x)°tX ; b = (cot x)tan X

dy da db

dx ﬁ—l_ dx

d(UJrajl—du+da her duar iabl }
dx _dX dx‘v"- ered anda u are any variables

{Using chain rule,
a= (tan x)cotx
Taking log both the sides:
= log a= log (tan x)cOt X
= log a= cot x log (tan x)
{log x@ = alog x}

Differentiating with respect to x:

d(loga) d(cotxlog(tanx))

Tax dx

d(loga) d(log(tanx)) d(cotx)
. Cotx X = +log (tanx) x =

d(uv) dv du ]

=

=u—+

[Usmg product rule, = = V&

1 da 1 d(tanx)

= — — = COtX X
a dx tanx dx

d(logu) 1du d(tan x) ,_ d(cotx) 5
—— = ——; ——— =sec’x; = —cosec’x
dx u dx dx dx

+ log (tanx) (—cosec?x)

1 da
=>__
a dx

1
{tanx = —}
cotx

= cot®x (sec’x) — cosec’xlog(tanx)

da

=== a{cot?xsec?x — cosec?xlog (tanx))}

Put the value ofa = (tanx)®™ :

da t 2 2 2
= = (tan x)°°*{cot*x sec”x — cosec“xlog(tanx)}

b = (cot x)tan x



Taking log both the sides:

= log b= log (cot x)tan X

= log b= tan x log (cot x)

{log x@ = alog x}

Differentiating with respect to x:

d(logb) d(tanxlog (cotx))
=1 =

dx dx
d(logh) d(log(cotx)) d(tanx)
= - tanx x B P + log(cotx) x =
Usi sdnct ral d(uv)_ dv+ du
sing productrule,—— =u+v o
1db ; 1 d(cotx) 1 ‘ ,
T anx x orx  dx og (cotx) {sec”x}
d(logu) 1du d(tanx)  ,  d(cotx) 5
%~ udx’  dx  CSeCX: g = cosec’x
= 1do = tan® x (—cosec?x) + sec?xlog(cotx)
b dx

o= )
cotx =
tanx

db

== b{—tan? x cosec’x+ sec?xlog(cotx)}

Put the value ofb = (cotx)®™"*:

db
== (cotx)™™* {sec?xlog(cotx) — tan® x cosec’x}
d d db
dy da_db
dx dx dx

d
= d—i = (tan x)°°*™ {cot® xsec’x — cosec’xlog(tanx)}

+ (cot x)™®* {sec®x log (cotx) — tan® x cosec?x]}

28. Question

d}.- , when

dx
y =(sin x)* +sinyx

Answer

Find

Lety = (sinx)* + sin™1/x

>y=a+b

where,a = (sinx)* ;b = sin™14/x
dy da N db

dx dx dx

d(UJFa)—du+da her duar iabl }
dx _dX dx‘v"- ered anda u are any variables

{Using chain rule,



a = (sin x)*

Taking log both the sides:

= log a= log (sin x)X

= log a= x log (sin x)

{log x@ = alog x}

Differentiating with respect to x:

. d(loga) d(xlog(sinx))

dx dx

d(loga) d(log(sinx)) . dx
== — X % T+ log(sinx) x i

Usi sdnct rul d(uv)_ dv+ du

sing productrule,——=u_+v -

1da 1 d(sinx) ol .
= — — = —_—

adx T X sinx dx 0g(sinx)

X .
= P e (cosx) + log(sinx)

1da xcosx+ 1 .
=—-—= og(sinx
a dx sinx & )

= — — = xcotx + log(sinx)

da .
= 5 a{ xcotx + log(sinx)}

Put the value of a= (sin x)*:

a
adet (sin x)*{ xcotx + log(sinx)}

b = sin™'x
1
= b = sin~(x)2
Differentiating with respect to x:

1
ap @ (sin‘l(x)i)
dx dx

[ d(sin"*u) 1 du]

dx _\jl_HEE

I (lx(%—l))

dxz\.l—x 2



d(u™) I du
x M &

db 1 ( _%)
= —=——=|X
dx 241 -—x

db 1 (1)

== | —
dx 21 -x\Wx
db 1

==
dx 2\.&\.1—){
db 1

= — =
dx  2,/x(1-x)

d d db

dy da db

dx dx dx

d
- Y (sin x)*{ xcotx + log(sinx)} +

dx 2/x(1—x)

29 A. Question
Find d_" when
dx
y = XxCOS X 4 (sin X)tan X
Answer
let y = x€0S X 4 (sin x)tan X
=s>y=a+b
where a= x93 X ; b = (sin x)tan x

dy da+ db
dx  dx dx
d(u+a) du da

=—+ — whereaand uare an variables}
dx dx  dx Y

{Using chain rule,
a= xC0s X

Taking log both the sides:
= log a= log (x)®°5 X

= log a= cos x log x

{log x@ = alog x}

Differentiating with respect to x:

d(loga) d(cosxlogx)
=1 =

dx dx
d(loga) d(logx) d(cosx)
=g osX % T +logx x o
Usi sdnct ral d(uv)_ dv+ du
sing productrule,—— =u+v o

1da ldx_H .
= dx_msxxxdx ogx (—sinx)



{d[logu) _ ldu d(cosx) }
dx  udx’ dx oW
1da cosx !
i sinxlogx
da r:osx inx] }

= — = -
= a " sinxlogx

Put the value ofa = x®°%*:
da_ cosx [cosx nxl }

= = X - sinxlogx

b = (sin x)t@anx

Taking log both the sides:

= log b= log (sin x)tan X

= log b= tan x log (sin x)

{log x@ = alog x}

Differentiating with respect to x:

d(logb) d(tanxlog (sinx))
=1 =

dx dx
d(logh) d(log(sinx)) . d(tanx)
= - tanx x T+ log (sinx) x B
Usi od t_ld(uv)_ dv+ du
sing product rule, ——— =u+ v —
1db . 1 d(sinx) 1 . )
i anx x Ty dx og(sinx) {sec* x}
d(logu) 1du d(tanx)  , d(sinx)
dx  udx’  dx oo Fi Ty T OOsF
1db sinx 1 + sec?xl .
= = ¥ —
b dx  cosx X pr (cosx) + sec” xlog (sinx)
db
== b{1 + sec?xlog(sinx)}

Put the value of b = (sinx)™"* :

== (sinx)¥* {1 + sec? xlog(sinx)}
d d db
dy da db
dx dx dx
dy COSX cosx ; ; tanx 2 ;
= =X {T — smxlogx} + (sin x)™™* {1 + sec” xlog(sinx)}

29 B. Question

Find d_t when

dx
y = XX + (sin x)*
Answer

lety = x* + (sin x) X



>y=a+b

where a= xX; b = (sin x) X

dy da_l_ db

dx  dx dx

{U' hain rul d(u+a)_du+da her q ‘ iabl }
sing chain rule, % i dx“ ere a and u are any variables

a= xX

Taking log both the sides:

= log a= log (x)*

= log a= x log x

{log x@ = alog x}

Differentiating with respect to x:

d(loga) d(xlogx)
= =

dx dx
= d[:l;fa) =X X dﬂ;{gx) +logx x g
[ Using product rule,@ = uE +v d_u]
dx dx dx

1da 1dx

P ik Sab £+10gx
{d[logu) 1 du}

dx u dx

= E E =1+logx

a dx

43 _ (1 +logx)
= =a 0gx

Put the value ofa = x*:

= $= x* {1 +logx}

b = (sin x)*

Taking log both the sides:

= log b= log (sin x)*

= log b= x log (sin x)

{log x@ = alog x}

Differentiating with respect to x:

. d(logb) d(xlog(sinx))

dx dx
d(logh) d(log(sinx)) . dx
=3 X X I + log(sinx) x i
Usi oduct rul d(uv) dv+ du
sing productrule,—— =u+v o



1db 1 d(sinx)
= b dx_x ><sinx dx

d(logu) 1du d(sinx)
dx  udx’  dx  O%%

+ log(sinx)

1db

X .
= b dx " sinx (cosx) + log(sinx)

db
e b{xcotx +log(sinx)}

Put the value ofb = (sinx)*:

db
adrri (sin x)* {xcotx + log (sinx)}

dy da+ db
dx  dx dx

d
= d—i =x*{1+logx}+ (sinx)* {xcotx + log (sinx)}

30. Question

Find d_" when

dx

y = (tan x)!°9 X + cos?

|
4

T
Lety = (tanx)'°&* + cos? (—)

Answer

4
sy=a+b

™
Thar —_ logx .}, — 2(_
where, a = (tanx)'°#*;b = cos (4)
dy_da_l_db
dx dx dx

d(u+a)_du+da e . ‘ . }
dx  dx dx“ ere a and u are any variables

{Using chain rule,

a= (tan x)°9 x

Taking log both the sides:
= log a= log (tan x)'°9 X

= log a= log x . log (tan x)
{log x@ = alog x}

Differentiating with respect to x:

d(loga) d(logxlog(tanx))
T Tax dx

d(loga) d(log(tanx)) d(logx)
= = logx % B Pa— +log (tanx) x 3




=u—+

d(uv) dv du
dx dx v dx

[ Using product rule,

1da 1 1 d(tanx)
e 0gxX X

+log (t (Mx)
tanx dx og (tanx) x dx

{d[logu) B ld_u ~d(tan x)

_ 2
dx  udx’ dx = sec X}

1da logx

(sec?x)

log(tanx)
I — 4 -
adx tanx X

1da logx COSX( 1 )+ log(tanx)

adx  sinx \cos?x X

sinx 1 }

{tanx = ,Secx =
COsX COSX

1da logx log(tanx)
= — = — +
adx sinxcosx X

da { logx log[tanx)}
= —=ai— +
dx sinx cosx X

Put the value ofa = (tanx)'°s*:

logx log(tanx
gx 8( )}

da
= —= (tan x)l"gx{ ,
sinxcosx X

dx
b = cos? (g)

Differentiating with respect to x:

a_afeos*(3)

= i dx
du
{— = 0, where u is any constant}
dx
db 0
= — =
dx

T
Here, cos? (E) is a constant value

ATE—45°
5,4—
2
ZE_ 2 o_(i) _1

cos (4)—::05 45° = \E =3
d da db
dy _da db
dx dx dx

1 log(t
[ 0gx +0g(anx)}+0

= - [:tall X) IOEK .

dx

logx log(tanx
gx . 8( )}

dx
31. Question

Find d_" when

dx

y = XX 4+ x/X



Answer

Here,
y = XX 4+ x/X

1
=elmg:¢x 1 elogxi

y = exlogx 4 e(}—t logx)
[ Sincelog a® = blogal
Differentiating it with respect to x using the chain rule and product rule,

dy d, ., d oz )
¥ _ — [axlogx — [ axlosx
dx dx [e } + dx (e.

- ¥1°g¥+i ] 4 Elogxi (El )
=e = (xlogx) + ex Ix \5 108%

d d irl d d /1
_ plogx® [ ] logxx | — (_)]
2 X (logx) + logx = (x)|+e | = (logx) + logx = \x

- ) rpso] ) ) ()

) 11 1
=x*[1 + logx] + xx (;—;logx)

Y o« 1(1—1logx)
= x*[1+logx] + xx 2

32. Question

Find d_" when

dx
y = x99 % 4 (log x)X
Answer
Here,
y = x99 % 4 (log x)X
Let

u = (logx)*, and y = ylesx

~ Yy=u+v

dy _du v (D)
dx dx  dx

u = (log x)*

log u = log[(log x)*]
logu = xlog(logx)

Differentiating both sides with respect to x, we get

1 du d d

R e (x) x log(logx) + xﬁ[log(logx)]
du 1 d

e u [1 x log(logx) + X'@'E (logx)]



N _ (log 0 logllog) + — 1]
3x — (08" |logllogm) + (.

W _ (togx)*[logllogx) + =
ax — (log)* [logllogx) + 1

du | [(og(logx) x logx} +1
ax ~ (ogx) ] logx

1 (log x)* 1 [1 + {log(logx) x logx}] ... .. (ii)

dx

1 dv

2 2= [aog )

1 dv

e = 2(logx). —(logx)
dv 1

e Zv(logx).;

dv 2}k{logtl-::og:x;

dx

dv_ 2x'°8%~1 Jogx (iii)
= X E hlogx

Therefore from (i), (ii), (iii), we get

d
d—i = (log x)**[1 + {log(logx) x logx}] + 2x'°8* "1 Jogx
33. Question

If x13 y7 = (x + y)20, prove that d_‘ _y
X

Answer

Here,

x13 y7 = (x + y)20

Taking log on both sides,

log(x*y7) =log(x + y)*°

13 log x+7log y = 20 log(x+y)

[ Since, log (AB)=logA+logB ; log 3P=b log al

Differentiating it with respect to x using the chain rule,

d d d
13 I (logx) +7 I (logy) = 20 = log(x+y)

13 7dy 20 d

X +§£_x+yﬁ

+y)

7dy 20 20 13

ydx x+y X+y X

dy[7 20 ] 20 13
dxy x+yl x+y x

dy[7(x+y) — 20y _20x — 13(x+vy)
dx| y(x+y) B (x+y)x



y(x+y) ]

dy [20x—13(x+y)
7(x+y) — 20y

dx (x+y)x

dy [ZOX— 13x — 13y] [ y(x+y) ]
- (x+y)x 7x+ 7y — 20y

dy y[7x— 13
dx  xl7x— 13y
dy _y

dx x

Hence, Proved.

34. Question
16 9 2 17 dy
If x*°y® = (x*+y)*’, provethatx — =2y

Answer

Here,

x16 y9 = (x2 + y)17

Taking log on both sides,

log(x*®y®) =log(x?+ )7

16logx +9logy =17 logf 2+y)

[ Since, log (AB)=logA+logB ; log 3=b log a]

Differentiating it with respect to x using the chain rule,

d d d
I I — _ 2
16d (logx) +9d (logy) = 17 dxlog(x +v)

16 9dy 1 2,

x  ydx (x2+vy) dx( +¥)
16+9dy_ [2 +dﬂ

x ydx (x2+y) XT3

16 Qdy 34x

X ydx [(x2+y) dx [[x2+y)

9dy 17 dy_( 34}{) 16
ydx (x2+y)dx

x2+y X
dy 9 ]_34x2—16(x2+y)
dxly (x2+y)1°  (x2+yx

dy[9(x*+y) — 17y| 34x*—16x* — léy
dx| y(x2+y) B (x2+y)x

dy[9x?+9y—17y| 18x?—16y
dx[ y(x2+y) | (xZ+yx

dy[9x? +9y—17y| 2(9x*—8y)
dx[ y(x2z+y) | (x2+y)x
dy[9x?—8y| 2(9x?—8y)
dx[y(x2+y) ] (x2+y)x




dy [2(9x2 =8y)[[y(x®+y)
dx | (x2+y)x ||9x2 -8y
dy 2y
dx  x

Hence, Proved.

35. Question
If y = sin (xX), prove that d_‘ - cog(xx),xx (1+log x)

Answer

Here,

Taking log on both sides,

log u = log x*

log u = x log x

Differentiating both sides with respect to x,

1du

d
Qi dx (xlogx)

d d
=X4 (logx) + log X4 (x)

=x G) +logx(1)

Ldu o
udx OgX

é =u(l+logx)
% =x*(1+logx) ... (iif) [from (ii)]
Now, using equation (ii) in (i)

y =sinu

Differentiating both sides with respect to x,

dy .
el (sin u)
B du
= cosu-

Using equation (ii) and (iii),

v _ *x*(1+1
Gx = COSX". X ( 0gX)

Hence Proved.

36. Question



[x -1}
X.¥y

- . |
If XX + y* =1, provethatﬁz_{x (1+logx)+y log}}

L.

Answer

Here

XX+ yX=1

plogx® 4 glogy® _ 1

exlogx | oxlogy _ 1

[ Since gl°83 = 3, log a® = blogal

Differentiating it with respect to x using chain rule and product rule,

d d d
— axlogx o~ axlogy _
dxe * dxe dx(l)

d d
xlogx xlogy _— =
e = (xlogx) + e = (xlogy) =0

elogx* xi(logx)+ logxi(x)] 4 elow™ [ & (logy) + logyiﬁx)] =0
dx dx dx dx

x* [x G) + logx[l)] +y* [x G) + logy(l)] =0

*[1+ logx] + K(XdyH )—0

X 0gX] T+ ¥ v dx 08y | =

X Xdy X X

y xiﬁ_ —[x*(+1ogx) + y*logy] =0

d
(xy“l)d_i = —[x*(1 + logx) + y*logy] = 0

dy  [x*(1+logx)+y*logy
dx xy*?1

Hence Proved.

37. Question

; viv+xlogy
Ifo+yX=1,findd_}:—'(' 2y)
dx x(y log x +x)

Answer

Let xX*=uandy*=v

Taking log on both sides we get,
xlogx=logu...... (1),

xlogy=logv...... (2)

Using log a® = bloga

Differentiating both sides of equation (1) we get,

1+l _1du
X ><X ogx—udx



W (141 3
=X ( 0gx) ....(3)

Differentiating both sides of equation (2) we get,

1 41 _ldv
X X ogy—vdX
dv_ x(l _I_xdy) A
ax Y \leey Fog (4

We know that, from question,
u+v=1
Differentiating both sides we get,

du N dv 0
dx  dx
Putinng the value of eq(4) and eq(5) in equation above we get,

*(1+1 )+3‘(l +Xdy)—0
X 0gx ¥ ogy ydx_

X dy —x*(1+logx)
ydx  y*(logy)
dy —x*1(1+logx)

dx y2x~llogy

38. Question

If XY + yX = (x +y)*tY, find d_‘
dx

Answer

Here,

XV +y*=(x+y)*Y
elogx?+ elc:g],.l'K — e1c:g(:(+],.l']"{"'3;r
a¥logx 4 axlogy _ e(x+}r]log(x+}r]

Differentiating it with respect to x using chain rule, product rule,

— g¥logx iexlog}r — ie(x+y]10g(x+}r]
dx dx dx

e}'log"[ i(1(:- )+ 1o xg]+eﬂ°g‘fr xi(lo ) +1o d—j
Yax VOBX T8 Gy dx OBV TIOBYY

d
= elHyloglxy) &[(H y)log(x+y)]

logx¥ L logy™ [Z 2
e Yz + logx +e + logy(1)

= ek’g(xﬂ" I [(x+ y)—log(x+ v) + log(x+ y)— (x+ y)]

d < [*dy
xY E + logxd—i] +y yax + logy]

d
~ ) [+ D i

(x+y) +log(x+y) (1 + Sy)]



y dy x dy
v gV L pgxl 2
XV +x .logxdx+ 7 dx

dy dy)]
X — Xty - -
+y*logy = (x+vy) [1>< (1+dx)+log(x+y) (l+dx

dy x dy dy
y—1 v X _ X — X+y X+y
XV Ixy+x .logxdx+y 'y'dx+y logy = (x+y)**Y+ (x+y) I

d
+(x+y)*Vog(x+y) + (x+y)**¥log(x+y) E:i

d
d—i K¥logx +xy“ ! — (x + y)*V(1 + log(x + y))]
= (x+y)*Y(1+logx+y)) —x¥" I xy— y*logy

dy [(x+y)*¥(1+log(x+y)) —x¥* xy— y*logy
dx | x¥logx+xy*1— (x+y)*¥(1+log(x+y))

39. Question

If xMy" = 1, prove that dy __nmy
nx

Answer

Here,

xUyt=1

Taking log on both sides,
IOQ(men) = Iog 1
m logx + n logy=log 1 [ Since, log (AB)=logA+logB ; log 3t=b log al]

Differentiating with respect to x

d d d
= (mlogx) + I (nlogy) = = (log(1))

m ndy

x ydx
ndy m
ydx  x
dy m y
x_ xn
dy  my
dx  nx

Hence Proved.

40. Question

If y* = e¥~ X prove thatﬁ = —( 1+logy)
dx log v

Answer

Here, y* = gv—x

Taking log on both sides,

logy™ = loge¥™™



xlogy = (y — x)loge [ Since, log (AB)=logA+logB ; log 3°=Db log a]

xlogy = [:y X) ceeees (i)

Differentiating with respect to x using product rule,
d d

dx (xlogy) = i (y—x)

[ 5, (logy) + 1ogyd— (X)]

1yd d
x(—)—y+logy(l)= _ 1

v/ dx dx
E[[:l-i- logy)y] = —(1+logy)
dyl—1-log
as| (T Togy) ] 771 eV
dy  (1+logy)?

dx —logy

dy (1+logy)?
dx  logy

Hence Proved.

41. Question

v _ « dy logcosy-ycotx
If (sin x) (cos y)*, prove that =

logsin x+x tan v
Answer
Here,
(sinx) ¥ = (cosy) *
Taking log on both sides,
log (sinx) ¥ = log(cosy) *
ylog (sinx) = xlog (cosy) [Using log a®=b log a]

Differentiating it with respect to x using product rule and chain rule,
d d
= [vlogsinx] = E[xlog cosy]

4 ogsinx) +logsinx 2 = x ] +1 49
¥ 3 (logsinx) +logsinx - = x - logcosy + logcosy —(x

1 yd dy
Vv (—) = (sinx) +1 ogsmxd— = (cosy) +logcosy (1)

sinx cos yd

y dy
5111X(COSX)+ ogsinx v cosy( 111y) + 0gCosy

. dy dy
ycotx + logsmxﬁ = —xtanyd + logcosy

dy dy
—+ xtanyﬁ = logcosy — ycot x

logsmxdx



d
d—i (logsinx+ xtany) = logcosy — ycotx

dy logcosy — ycotx
dx logsinx+xtany

Hence Proved.

42. Question

log tan y+v tan x

dy
If (cos x)Y = (tan y)*, prove that — =
ng COs X —X S€C ¥V COseC 'y

Answer

Here,

(cosx) ¥ = (tany) *

Taking log on both sides,

log (cosx) ¥ = log(tany) *

ylog (cosx) = xlog (tany) [Using log ab=Db log al

Differentiating it with respect to x using product rule and chain rule,
d d
o [vlogcosx] = o [x logtany]

d ) +1 9 _ % 1og tany + logtany— (x)
¥ g (logcosx) +log cosx - = x——log tany + logtany — (x

1 yd dy d
y ( ) E[cosx) + logcosx— (tany) + logtany (1)

COSX dx  tan y&

d
(L (—sinx) + logcos x—y)

COSX dx
_[=X 2. | W
- (tan y(sec X)) dx
+logtany
tanx + 1 b_ ( W\ logt )
y tanx + logcosx o = secy cosecy X X3y T logtany
dy
i [logcosx —xsecycosecy] = logtany + ytanx
dy logtany + y tanx

dx logcosx —xsecycosecy

43. Question
X X + dy VX
If eX + e¥ = eX 1Y, prove that == + &° =0

Answer

Here,

Differentiating both the sides using chain rule,

d d d
— X a¥ —  (aXty
dxe +dxe dx[:e )



dy d
X V_Y _ aXtY
e¥+ e I e dx(x+y)

dy d
X ¥ ¥ _ aX+y e
et + e Ix e [1+dﬂ

dy dy
¥ _¥ _ pXFY ¥ aXEY _ pX
e dx e dx e e

dy

—(a¥ — exﬂ.r — exﬂ.r — ¥
= )

dy eV —e*

dx - ey — pXx+y

dy e*+e¥—e*

dx  ev— (ex+e¥)

dy e*+e¥—e*

dx ev—ex—egvy

dy ¥

dx —ex

dy

= _ayx
dx ¢

dy

- V-X _
Ix + e 0

Hence Proved.

44. Question

dy (logy)’
dx logv-—1

If e¥ = yX, prove that

Answer
Here
e¥ =y*

Taking log on both sides,

X

logeY = logy

vloge = xlogy
[Using log aP=b log al

y=xlogy - (i)
Differentiating it with respect to x using product rule,
dy d
ax E(XIOSY)
dy d
=x5. (logy) +logy (%)
dy xdy
ax yax T logy(1)
dy X

£(1‘§)=1°gy



dy (y - X) 1
=\ y /- ogy
dy _ (ylogy)
dx y—X
d 1
v_7 ogg [Using (i)]
dx y— i
logy
_ ylogy xlogy
ylogy —y
__y(logy)*®
y(logy—1)
dy _ (logy)*
dx (logy—1)

Hence Proved.

45. Question

If eX*+Y -x =0, prove thatﬁ:l;

Answer

Here,

eXtY_x=0

Differentiating it with respect to x using chain rule,

d d
—(eXtV) —
= (e¥*) = (x)
d
XY =
e = (x+y)=1

X [1 + %] = 1 [Using (i)]

d 1
4 &%
dy 1
dg x
dy 1-x
dx X

Hence Proved.

46. Question

If y = x sin(a + y), prove that d_‘ =

Answer
Here

y = x sin(a+y)

sin(a +y)

sinfa+y)—ycos(a+y)



Differentiating it with respect to x using the chain rule and product rule,

dy—d'(+)+'+dx
x - Yggsmlaty sin(a y)dx
dy dy

ax = Xcos (a+y) ix +sin(a+y)

d
{1 —xcos(a+ y))d—i =sin(a+y)

dy 3 sin(a+y)
dx (1 —=xcos(a+y))
E _ sin(a+y) i v
dx (Pmm <a+y1] [ Since, e — X
dy sin(a+y)
dx (sin(a +y)—cos (a+ y).y)
sin(a +y)
dy sin(a+y)

dx sin(a+y)—ycos(a+y)
Hence Proved.

47. Question

, _ dy sin®(a+y)
If xsin(a +y) +sinacos(a+y)=0,provethat —=— -~
dx sin a

Answer

Here, x sin(a+y) + sin a cos(a+y) =0

__—sinacos(a+ty)

x sin(a+y)

Differentiating it with respect to x using the chain rule and product rule,

d
= [xsin(a +y) +sinacos(a+y)] =0

d | dx  d d
xﬁsm(a +y)+sin(a+y) I +sina Ecos(a +y) +cos(a+y) g Sina = 0

dyy | , , dy
xcos(aty) (0 + E) +sin(a+y) =sina (—sm(a +y) E) +0=0

d
[x cos (a+ y) — sinasin(a+ y)] d—i +sin(a+y)=0

dy sin (a +y)

dx  xcos(a+y)—sinasin(a+y)

dy sin (a+y) . —sin a cos{a+y)
dx (—_ 5]::1:.?21;?;)1)) cos (a+y)—sinasin{a+y) [ Since x= x sin(a+y)
dy sin? (a+y)

dx  (sina)cos?(a+y) + (sina) sin? (a + y)

dy sin? (a+y)
dx  (sina)[cos2(a+y) + sin? (a+y)]

dy sin®(a+y)
dx  sina



[ Since cgs2a + gipna = 1]
Hence Proved.

48. Question

l1-(x+y)ycotx

dy
If (sin x)Y = x + vy, prove that — = .
dx (x+y)logsinx-1

Answer

Here

(sinx)¥y =x+y

Taking log both sides,

log (sin x)Y = log(x + y)

y log(sinx)=log(x+y) [Using log g*=b log a]

Differentiating it with respect to x using the chain rule and product rule,

d . d
= (vlog(sinx)) = Elog(x+ V)

d1(')+1 nxy__1 +
ydx 0gl sinx OgSIledX_[:X+y)dXX y)

y d + lowsi dy 1 d N
sinxdx (sinx) O8SIN X% = (x+y)dx X+y)
y cosX dy 1 1 dy
sinx * logsmxdx C(x+y) * (x+y)dx
dy (l . 1 )_ 1 x
I \logsinx G )" GEY y co
dy ((x +y)logsinx— 1} 1 —y(x+y)cotx
dx X+y - (x+y)
dy 1-y(x+y)cotx (x+y)

dx (x+vy) X (x+y)logsinx— 1

dy 1-y(x+y)cotx

dx  (x+y)logsinx— 1

Hence Proved.

49. Question

y(x'y+x+y)

dy
If xy log(x + y) = 1, prove that&" =

-

X(X}-'" +X+ t)
Answer

Here,
xy log(x +y)=1...... (i)

Differentiating it with respect to x using the chain rule and product rule,

dy d
E(xylog(x +y))= E(l)



d dy d
xyﬁlog(x +vy) +xlog(x+y) i +ylog(x+y) i (x)=0

d
((x}fy)) (1+)+xloglx+y) E:i +ylog(x+y) =0

((:f}']) ot T X(G) e v(5) = o tusing 0

(x+ y) ] T (x)—{fy) * %]

dy [xy* +x+y] _ [x2y+x+y
x+yy | | x+yx

dy  [x’y+x+y (x+y)x

dx (x+y)x Xy2+xX+y

dy  y(x’y+x+y
dx x\xy2+x+y

Hence Proved.

50. Question

If y = x siny, prove that d—‘ -y
dx x(l-xcosy)

Answer

Here,

y =Xsiny

siny == ...... (i)

g = & (x siny)

g = x% (siny) + siny& (x)
dy

ax ~ Xeosy 4 +siny(1)
dy dy

gy Xcosy - =siny

dy .
i (1—xcosy) =siny
dy siny

dx 1-x COSy

dy _

dx  x(1-xco ][From ol

Hence Proved.
51. Question

Find the derivative of the function f(x) given by

f(x) = (1 + x)(1 + x2)(1 + x*)(1 + x8) and hence find f'(1)



Answer

Here,

f(x) = (1 + x)(1 + )1 + x*)(1 + xX8)

f(1) = (2)(2)(2)(2) = 16

Taking log on both sides we get,

Log (f (x)) = log (1 + x) + log (1 + ) + log (1 + &) + log(1 + x8)
Differentiating it with respect to x we get,

1 d(f(x)) 1 1

— = 2x+ 4% + 8x’
f(x) dx X+ 1 1+x T e T T g OF
f'(x) = f(x)L 2x+ ! 4x3* + 8){7]
1+}={2 1+ x4 1+ x8
4

f'(1) =f(1 [
M ()2 1+1 l+1 1+1

1
f(1)=16 |7+

2

15
f'(1)=16 x —
(D) .
F'(1) = 120
52. Question
X" +x+ 2 _ 3x , 7
If y = log — + ~tan”! _ | find dy
x?—x+1 3 1-x~ dx
Answer
Here, v = tetl 21 (VEx
y= lo g x= ‘(+1+ -J'Etan (l—xz)

Differentiating it with respect to x using chain and quotient rule,

dy d x*+x+1 2 d 1(\,@){)

——+——t
dx  dx gXE—x+l f_dxan 1—x2

dy 1 d (x+x+1 N 2 1 d/ v3x
dx_(xz-l-x-l-l)dx x2—x+1) 3 V3x \[|dx\1—x2
x2—-x+1 1+

1-—x2

dy
dx d :

X—x+ 1\ [E—x+ D& +x+ D - & +x+ D) FHpEP-x+1)
- (x2+x+ 1) (x2—x+1)

d

2 (1—x)2 (1-x)? 3 [\.BX)—\,BX (1—x)?

++\;’_§ 1+x*—2x2+ 3x72 (1—x2)?

dy 1 (X2—x+1)(2x+1)— x> +x+1)(2x— 1)
ﬁ_(x2+x+l)( x2—x+1 )
2 ( (1—x%)% )((1—){2)(\,@)—»@){(—2){))
3

V3\1 +x2+x* (1—x2)?




dy (2x3—2x2+2x+x2—x+ 1—2x3—2x2+2x+x2+x+1)

dx x2—x+1
N 2 \,-"5— \.@Xz + 2\;"'5}{2
V3 1+x2+x¢

—2x% 42 24/3(x%2 + 1)
S \x*+x2+ 1) V3(1+x2+x4)

_(2(1—){2) )+ 2(x*+1)

x*t+x2+1 (1+x2%+x4)

2(1—-x2+x%+1)
o (1+x24x%)

Hence,

dy_ 4
dx  (1+x2+x%)

53. Question

. sinx—cosx 7% T dy
If y =(sinx —cosx )™ .S <x<— find .
4 4 dx
Answer
Here, y = (sinx — cos x) (5inx—cosx) ... (i)

Taking log on both sides,
log y = log (sinx — cos x) (sinx—cesx)
log y = (sinx — cos x) 109 (sinx — cos x)

Differentiating it with respect to x using product rule, chain rule,

1dy . . . d .

;E = log (sinx — cosx) E(smx— €osX) + (sinx — cosx)ﬁlog(smx— COSX)
ldy_l . s N (sinx —cosx) d

yax og (sinx — cosx) X (cosx + sinx) (sinx — cosx) dx (sinx — cosx)
1dy

;E = (cosx + sinx) log(sinx — cosx) + (cosx + sinx)

LY cosx + sinx) (1 + log(st )

yax (cosx + sinx) og(sinx — cosx)

dy . .

= yl(cosx + sinx) (1 + log(sinx — cos x))]

Using (i),

d ,
d—i = (sinx— cosx) ®™%7°5%) [(cosx + sinx) (1 + log(sinx — cosx))]

54. Question
dy
dx

If xy = e*~Y, find

Answer

The given function is xy = X~ Y



Taking log on both sides, we obtain
log (xy)= log (e*¥)

log x + logy = (x-y) log e

logx + logy = (Xx-yk1

log x + logy = x-y

Differentiating both sides with respect to x, we obtain

d d d dy
= (logx) + = (logy) = P (x) — I

1 1'[1_*,!_:L dy

x Tydx T dx
1y d 1
(1+2) =12
y/dx X
(y+1)dy_x—l
y Jdx  x
L _yx—D
Tdx x(y+1)

55. Question

If y* + XY + xX = aP, find d_‘

dx

Answer

Given that, y* + x¥ 4+ x* = aP
Putting, u=yX, v=x¥, w=x* ,we get
u+v+w=aP

dv_ dw _

Therefore, du = _0..... i
dx + dx + dx 0 ( )

Now, u=yX,

Taking log on both sides, we have

logu=xlogy

Differentiating both sides with respect to x, we have

1du_ d 1 ol dx
wdx  dx ogy) O8Y ix

L A
_Xy'dx ogy.

=y*|

Also, v=x¥,

ydx

Taking log on both sides, we have
log v =y log x

Differentiating both sides with respect to x, we have



ldv  d l 1 dy
—ydx(ogX) S

vdx

1 dy
=y-+ logxﬁ
0.2 =v(2+1om:2)

Again, w=x¥,
Taking log on both sides, we have
log w = x log x

Differentiating both sides with respect to x, we have

1 dw d dx

- = XE (logx) + logxa
1

= x.;+ logx.1

So, % =w(1+logx)

=x*[1+ logx] ...... (iv)
From (i), (ii), (iii), (iv)

du+dv+dw_0
dx dx dx

dy d
x| yiZ - X =
v |y—dx+logy]+x | +1(:-g:>{d |+x [1+1logx] =0

d
(xy* '+ x¥.logx) d_i = —x*(1+logx) —y.x¥~' —y*logy
Therefore,

dy —[x*(1+logx) +y.x¥"' +y*logy]
dx (xy*1 +xv.logx)

56. Question

dy

If (cos x)Y = (cos y)* find

Answer
Here, (cosx)¥ = (cosy)*
Taking log on both sides,

log(cosx)¥ = lag(cosy)*

y log(cosx) = xlog(cosy)

Differentiating it with respect to x using the chain rule and product rule,

d d
o (vlogcosx) = o (xlogcos y)

d +1 Wv_.4, +1 dx
Y 3 108cosx +logcosx - = x _logcosy + logcosy —



. dy
(—sinx) +logcosx—=x

- dy
Y osx Ix cosy(_ smy)£+ logcosy
xsiny)@ B siny
(logcosx + cosy Jdx logcosy + y—cosy

d
(logcosx + xtany) d_i = logcosy + ytany

dy logcosy + ytany
dx  logcosx + xtany

57. Question

dy cos’(a+y)
If cosy = x cos (a + y), wherecos a # £1.provethat — = * * 7

dx sl a

Answer
Here,

cosy = xcos (a +y), where cos ax= +1

Differentiating both sides with respect to x, we get
' dy ( i + dy) + +
—siny— = x| —sin(a — | +cos(a
i @+y) 5 (a+y)

d
d—i [xsin(a+ y) — siny] = cos(a+y)

dy cos(a+y)

dx xsin(a+y) — siny

Multiplying the numerator and the denominator by cos(a+y) on th RHS we have,

dy cos?(a+y)
dx xcos(a+y)sin(a +y) — cos(a+y)siny

dy cosZ(a+y)

= [Given cosy = x cos (a + y)]
dx  cosysin(a+y)—cos(a+y)siny

dy _  cos®(a+y) [

= - sin(a-b)=sina cosb - cosa sinb]
dx sin[{a+y)—v]

dy cos?’(a+y)
dx sina

Hence Proved.

58. Question

—x —_
If \.xi—-v __ prove that: W _2y— 3%
(x—y)e" = =a. dx  2x-1
Answer
Given:

(x— y)ex_Tl-' =a

Taking log on both sides we get,

log (x - y) + f}rlog(e) = loga

(Using log aP = b log a and log (e) = 1)



Differentiating both sides we get,

d d
1 d (x—y)E(X)er(l—d—i)
x—y[l_d_i]_'_ (x—y)2

Taking L.C.M and solving the equation we get,

=0

d dy
(x—y)[l—d— +(x-y) tX X o= 0
dy dy dy
x—y—x£+y£+x—y+x—x£—0
dy
3x—2y—(2x-1) E—O
dy 2y-—3x
dx  2x-—1
59. Question
dv X_‘r"
If x =e*7¥ prove that—=—-"—
X log x
Answer
x=e/v
Taking logon both sides,
Log x = log g™/
log X =§ ...... (i) [ Since log g3 = a]

Differentiating the given equation with respect to x,

d d
dy logxgg (%) —x gz (logx)
dx (logx)?2

1 1
g: 08X —X X o

dx (logx)?

dy logx—1

dx  (logx)?2

dy _ v~ [ From (i)]
dx  (logx)?

dy x-—y

dx  y(logx)2

dy X—-y

= ;LEW [From (ii)]

d x—
Therefore, ¥ = =~
dx xlogx

60. Question

iy _yms o (5 FLfing &Y
- 2 E dX



Answer

i x*+1
Given y — ytanx 4 —

y = ptanx log‘(+ EEIOEY 2+1
dy d x?+1 d x?+1
s tanx log'c log =
=e tanxlogx) + ez "% 2 lo
dx ( g%) dx (2 &2 )

dy s ‘tanx+ 2 1 N X2+ 1 (1 y 2 y )
dx_x | X Sec ng 2 2 xz2+1 X
dy [tanx ’xz +1, x

¥ _ ytanx + 21 +

dx X | X Sec ng 2 (XE + l)

dy [tanx X

X ——+ sec?logx |+ ——
dx [ X - V2(x2+1)
61. Question
e * B/x N v /x?
If - 1) (1 1 )y (1 1 1
£ T ) T
X X X X X X
Answer
Given,
a B/x v/x?
y=1l+tga—=*7 T~ 71 T T
-9 G-9G-8) G-«G8Ev)
Using the theorem,
ax? bx C dy
fy=1+ + then

(x—a)x—-b)x—0) (x—b)(x—C) (x—q)’
=E[ a N b N C }
xla—x b—x c—x

Here we have mstead of x.

Hence, using the above theorem, we get,

d

y_yl o« B ¥
x(L_ 1 _ o 1_

X a X B X ¥

Exercise 11.6

1. Question

dv 1
If v, _ I+ \/ . -~ provethat —= :
V=afX +4fX +. /X +.. 10w, ix 2y -1
Answer
Here,

Y= Jx+\fx+ VX+ --toeo



Y= Jx+y

On squaring both sides,

yZ =x+y

Differentiating both sides with respect to x,

dy dy

2y—=1+—
ydx

dy

—2y—-1)=1

=y

dy 1
dx  2y—1

Hence proved.

2. Question

; that dy sinx
_ - _. - i rove that — = .

y_\/cosx+\/cosx+\/c051+...m . P dx  1-2y

Answer

Here,

Y= Jcosx+ VICOSX‘F \/COSX + ---to oo
Y= ,cosx+y

On squaring both sides,

y? =CosXx +y

Differentiating both sides with respect to x,

dy . dy
Zyﬁ = —sinx+ ax

dy .
ix (2y — 1) = —sinx

dy  sinx
dx 2y—1
dy  sinx
dx  1-2y

Hence proved.

3. Question

If }’:\/ngX+\/ngX +\/10gx+___m - . Prove that (2 Y_l)dx

Answer

Y= jlogx+ Jlogx+ Jlogx + - tooo

Y= Jlogx+y

On squaring both sides,

dy 1

X



y? =logx +y

Differentiating both sides with respect to x,
d 1 d
dy 1 dy

dx x dx

dy 1
H D=2

dy 1
dx  x(2y—1)

Hence proved.

4. Question

dyv sec™x

If y:\/tan X +\/tan X +4ffan X +... to oo, Prove that 2 v 1

Answer

Y= Jtan X+ \ftanx + tanxX + --- to oo

Y= Jtanx+y

On squaring both sides,

y? =tanx +y

Differentiating both sides with respect to x,

d d
Zya'i =sec’x+ d_i

dy )
E(Zy— 1) = sec®x

dy sec’x
dx  (2y—1)
Hence proved.

5. Question

sox| = dy ycot X
If (sin X)usin x) SR prove that —— = - .
i g dx (1-y log sin x)
Answer
Here,

Y= (sinx) (sinx)(sin)
Y= (sinx)?

By taking log on both sides ,
log y = log(sinx)¥

log y = y(log sin x)

Differentiating both sides with respect to x by using product rule,




1dy d(logsinx) . dy
——=y—t logsmxﬁ

ydx y dx
ldy y d(sinx) + logsi dy
ydx sinx dx O8SIN Xk

b= o
v 0gsinx dX_SiIIX COSX

1 —ylogsinx\ dy
(—y )E = ycotx
dy yZcotx
dx 1-—ylogsinx
Hence proved.
6. Question

SR r
If_ (tan x | B2 ¥ prove that d_}:jatx:E.
y =(tan x) . dx 4
Answer
Here,
(tam{)"'qu

Y= (tanx) =%
Y= (tanx)¥

By taking log on both sides,

log y = log(tanx)¥

log y = y(log tan x)

Differentiating both sides with respect to x using the product rule and chain rule,

ldy  d(logtanx)

+logtanx Y
sV ogtanx

dx

ldy y d(tanx)
ydx tanx dx

+logtanx Y
ogtanx——

1 dy v .
(; — logtanx) " fans (sec®x)

(1 - ylogtanx) dy ysec’x

y dx  tanx
dy yZsec?x
dx tanx (1l —ylogtanx)
dy y*sec” ()
E(FE) - tan (g) (1—ylogtan (g))
dy 2y*

E(FE) - 1(1—-ylog 1)

oo
EJ(tan E)"'

SINCe {(y)x = (tan}) " - (= =1



dy - 2
&(Fg) T 1(1-0)

dy
dx<3)

Hence proved.
7. Question

X X &
& & 4
If y=eb +x° +ef . prove that

X ) J X X :
K- O - = at
=e* X° -1——e".log x}—x‘ &

N

- s "=
e—1
—e".logx}—e" x* x"7 {l+elog x}

Here,

e

X X
Y= +x=° +e°

y=U+V+W
dy dU  dv  dZ (1)
dx  dx dx dx
eX eX e
Where, U = ox%" vV = 5 W _ ox*
X
U_ pgx

Taking log on both sides,

log u = log gx=*

log u = x**loge

logu= x=*

Again, Taking log on both sides,
log log u = log x=*

loglog u = e*logx

Differentiating both sides with respect to x by using the product rule,

1 d(logu) d(logx) d(e®)
=e¥ + logxd—

logu dx dx
1 1 du Ly ex]
ul-::ogud:x;_e x ¢ 08X
du e

Pl logu (; + ¢ logx)

Put value of u and log u,

du <" ¥ i X A
=& *X (x+e logx) ------ (A)

Now,



\% eex

=X
taking log on both sides,
log v = log Xeex

log v= e="logx

Differentiating both sides with respect to x by using the product rule,

ldv xd(logx d(e®”
vax & (df '+ loga (dx)
ldv 41 xd(e¥)
;E=e“ —+logxe® e

dv x 1 X
£=V[Ee ;+e"logxe"]

Put value of v,

dv

eex exi X eX B
==X [e - +e*logxe ] ------ (B)

Now ,
e

w=exx

taking log on both sides,
log w = log g=*°

logw = x*"Joge

log w = xx°

taking log both sides,
log logw = x®logx

Differentiating both sides with respect to x by using the product rule,

1 d(logw) d(logx) d(x®)
x* +1

logw dx - dx OB X Tax
1 1 dw 1]

wlogw dx xR oee

dw

— W * . e—1 e—1
i logw (x* 1+ elogx x*71)

Put the value of w and log w,

dw e e
= e¥ *x* (x* 1+ elogx x°71) ... (C)

Using equation A, B and C in equation (1),

d X ¥ X 1 e
v eX x x° (— +e* logx) +x°° [e“x— + e*logx e“x] +e5
dx X X

*x* (x5! +elogx x°71)
Hence, proved.

8. Question



ojoos x| d‘_-" V; fan X
(cos x| prove that — = . .

(1—y log cos x)

Ty (cos x)

Answer

Here,
y_ [:COSX) (Cosx](Cos;{)...D@

Y= (cosx)¥

By taking log on both sides,

log y = log(cosx)¥

log y = y(log cos x)

Differentiating both sides with respect to x by using the product rule,

ldy  d(logcosx)

+1 dy
vax =Y ax 0g COSX

dx
ldy y d(cosx)

+1 b
ydx cosx dx OBCOSX 4%

1

(— —log cosx) @ S (—sinx)
" dx cosx

(1 —vylog cosx) dy

. ==Y tanx

dy y? cotx
dx  1-—ylogcosx
Exercise 11.7

1. Question

Find d_" when

dx
x = at? and y = 2at
Answer

Given that x = at?, y = 2at

So, 9x _d=) _
dt dt 2at

dy d(2at) B

dt — dt 2a

dy
Therefore, dy _ 4 22— _
dx I 2at t

2. Question

Find d_t when
dx
x = a(® + sinB) and y = a(1 - cosH)

Answer

X = a(b + sinb)



Differentiating it with respect to 6,

dx

Eza(l-i_ COSB) ...... (1)
And ,

y = a(1l- cosO)

Differentiating it with respectto 6,

dy = a(0 + sinf
i a(0 + sinf)
dy _ ,

2o = asind ... (2)

Using equation (1) and (2) ,

dy 4o
dx  dx

- asind
"~ a(1 —cosh)

2sinb (cos0)
_2 2
2sin2@
2

. .2
{smce, 1 — cosh = 2gin B}

dy tanf
Cdx 2
3. Question
Find d_" when
dx
X = acos and y = bsin
Answer

as X = acosb and y = bsin6

Then,
dx 3 d(acos8) 3 o
B- as - asin
dy d(bsin8)
E = T = bcos8
iv ¥ opeoss b
4 _de_ beosv D
Tdx S_X —asind a cotd

4. Question

Find d_" when

x = ae® (sin 6 - cos 0),y = ae®(sinB + cosh)

Answer



as x = ae? (sin 6 - cos 6)
Differentiating it with respect to 6

dx Bd(sinﬂ—cosﬂ)_l_ 8 o d(e®)
de—a[e 0 (5inB — cosf) 0 ]

= a[e®(cos O + sin B) + (sin B-cos 0)e® ]

& _ a[2e°si
-5 = al2e”sin6] ...... (1)

And ,y = ae®(sin® + cosb)

Differentiating it with respect to 6,

dy g d(sind + cos0) . d(e®)
i ale T+ (sinB + cosB) 0 ]

= a[e®(cos O - sin B) + (sin 6 + cos 8) €°]

dy _ 8
5 — a[2e”cos6] .- (2)

Dividing equation (2) by equation (1),
dy a(2e®cosh)
dx  a(2e®sinf)

dy
e cotB

5. Question

Find d_t when

dx
x=bsin20andy = a cos? 8
Answer
as x = b sin? 0
Then

dx d(bsin?8 ) — Jbsinfeosd
0= 8 = 2bsinBcos
Andy = a cos? 0

d
% = d(acos®0) = —2acosfsinf

_ d do 2acosBsind _a
“dx  dx  2bsinfcosd b

6. Question

d}.- , when

dx

Find

i

x=a(l-cosB)andy =a(6 +sin0B)atp =

[SER=

Answer



as x = a(l - cos )
dx d[a(1 — cosB)]
de db
Andy = a(6 + sin 0)

dy 3 d(8 + sinB)
de de

= a(sinf)

= a(1l+ cosb)

(0=3)

dy

_ B a(1l+ cos0)
Cdx

a(sin@)

v | D~

D..| D..|D_| o
D

_a(1+0)
T a

7. Question

Find d_" when

¢ -C

-
-

X =

and v =

[

Answer

a__8
aSX:e+e
2

Differentiating it with respect to t

dx 1 d(e") . d(e™)
dt 2| dt dt

dt
dx —
a_i(et_et)—y ...... (1)
e?_ef
Andy=

Differentiating it with respect to t,

dy 1[d(e®) d(e™)
dt 2| dt dt

1 d(—t)
— _|at— —_ 5t
T2 [E T

dy
dy _dr_x
dx dx "y
dt
dy x
dx vy



8. Question

Find d_" when

dx
3 2
X = atq and ‘__.'Zsatq
1+t T+t
Answer
3at
asx = 1+t2

Differentiating it with respect to t using quotient rule,

.. d(3at) d(1+t2)
dx ((1“) TR )
dat (1 +t2)2

(1 + t*)(3a) — 3at(2t)
(14 1t2)2

[(3a) + 3at® — 6at?
(14 1t2)2

[3a — 3at?
[ (1+t2)2

dx _ 3a(1-t7) (1)
i wvesraR

And o — 3at®
Y=t

Differentiating it with respect to t using quotion rule
[ d(3at? d(1+t2
dy (1+t2)7( It ) _ 3at27( I )

dx (1+1t2)2

dy [(1+t%)(6at)— (3at?)(2t)
dat | (1+ 12)2 l

[Gat + 6at® — 6atal

(1+12)2
dy _ 6at —==(2)
dt (1+t2)2

Dividing equation (2) by (1),

d
dy d_?ci_ bat 3a(1—t?)

dx %_ (1+t2)2 " (1+12)2
t

dy 2t
dx ~ 1—t2
9. Question

Find d_t when

dx



x = a(cosB + 6 sinB) and y = a(sin® - cosh)
Answer

the given equation are x = a(cos6 + 6 sinB)

Then —=a [—COSB + —(851119)]

[ sin@ + — (51118) + sinf— (B)]

= a[—sin® + BcosO + s5inf] = abcosH
And y = a(sinB - cos8) so,

dy

T P (5111(-}) e (BCOSE})]

ot~ (e oo 0
=a|cos® — o5 (cos + cos ke

= a[cosf + Bsinb — cos0]

= aPsinb

d
dy d_g _ absinb

dx  dX  aBcosd
do

10. Question

Find d_" when

dx

X=¢

e—lJ and y:e‘ﬁ[e—lJ.
6 0

Answer
B 1
asx=-e"|0+ 5

Differentiating it with respect to g using the product rule,

dx d(9+1) (E}+1)d 6
Tl G 8)as ‘)

Il
[35]
[+
/"‘“‘\,-":"-.f‘_“‘-
|
%l
[¥%]
[an}

ds 8% +8%248-1
dx _ .8 (—) ...... (1)
de gz

And, y = e® (0 —)

Differentiating it with respect to g using the product rule,

dy o d 1 nd
¢ ﬁ@‘ﬁ*@‘ﬁﬁ@)



_9(82+1—93+8)
=e
g2

dy a8 (—BE+BZ+B+1)
das 82

divide equation (2)by (1)

2| 215

d
dy y_e_a(—93+92+9+1) 1
ea( 52

dx  dx B2 93+92+e—1)

a0 +07+0+1
=e
B3 +02+6—1

11. Question

Find 9 when
-~ 2
¥ = _Tq and v :I_—qu
1+t T1+tT
Answer
2t
as, x = 1+t2

Differentiating it with respect to t using quotient rule,

d d
Ez (1+t2)ﬁ(2t)—2tﬁ(l+t2)
dt (1+1t2)2

[(1+t2)(2) — 2t(2t)
(1+t2)2

[2 + 2t% — 412
] (1+1t2)2
[ 2 —2t?

[(1+12)2

dx 2-2t2
== ..... 1
dt (1+t2]2] (1)

1-t2
And,y —

1+t2

Differentiating it with respect to t using quotient rule,

ay [a+eFa--a-oga+e)
dt (1+12)2




(1+t2)(—20) — (1 —t2)(21)
(1+12)2 l

—2t—2t% — 2t + 22
- (1+12)2

T =] -2

dt (1+t2)2

dividing equation (2)by (1),

dy
2Bl
dx dx  |(1+12)2 [2 th]

dt (1+1t2)2
R
1-—t2
dy X X 2t 1+t2_ 2t
dx y[smcey 1+1t2 1—t2_1—t2]

12. Question

Find d_" when
dx
1 1 .1 t ~
X =Co0s and ¥ =sin 1R
1+t A1+t
Answer
as X = cosl——

\.'I 1+t2

Differentiating it with respect to t using chain rule ,

dx_ 1 d( 1 )
dt Ldt\y1+ t2
- (5
V141t
= L { ! (1+t2)
N __ 1 U 2(1+¢t2 dt
I-17w ( )2

1
_ (+vy !_ ](Zt)
JO+E=D( 201 +12)3
t

1
\.'I 1+t2

Now , ¥ = sin™

Differentiating it with respect to t using chain rule ,

ﬂ_ 1 d(l)

dt L _dt\JT+ 2
- ()
V14 t2




-—— n ,— : g]ﬁ(lﬂ“tz)
-T2 2(1+1t2)2
(1+t2)%

= — 5¢(21)
v(l+t2—1){ 2(1+t2)§]

t

Ve X (1+12)

a 1
Y__ ... (2)
at 1+

dividing equation (2) by (1),

d
dy_d—g_ 1 y 1+ t2
dx  dx 1+t2 1
dt
dy
&_1

13. Question

Find d_t when

dx

e ]

X = 1 t and = -t

1+t 1+t
Answer
as y = 12t

X 1+t2

Differentiating it with respect to t using quotient rule,

dx (1+t2)%(1—t2)— (1—t2)%(1+t2)
dt (1 +12)2

(1+t3)(—2t)— (1 —tH)(20)
(1+12)2 l

—2t—2t% — 2t + 22
- (1+12)2

%=[ it ] ...... (1)

(1+t2)
2t
And, y = 1+t2

Differentiating it with respect to t using quotient rule,

dy |(1+ tz)%(Zt) - (Zt)%l:l—i- t?)
dt (1 +2)2

[ +2)(2) - (20(20)
N (1+1t2)2

2+ 2t? — 412
] (1+1t2)2



dy _ 2(1-8) (9
dt (1+t2)2

divided equation (2)by (1) so,

d
dy d_:; 2(1-t%) 1
dx dx T (142t -4
d (1+1t2)2
dy 2(1—t%)
dx —4t

14. Question

d}.- , when

dx

Find

dy 36
If x = 2cos 6 - cos 26 and y = 2sin 6 - sin 26, prove that — = tan[ _J
dx 2
Answer
as X = 2cos 6 - cos 26

Differentiating it with respect to g using chain rule,

dx , : d
i 2(—sinB) — (—stB)E (28)

= —2sinb + 2sin26

dx . .
25 = 2(sin26 — sin@) ... (1)

And, y = 2sin 6 - sin 26

Differentiating it with respect to g using chain rule ,

dy d
8- 2cosB — COSZBE (28)

= 2c0s0 — cos20(2)

= 2cos0 — 2cos28

dy _
35 = 2(cosb — cos26) --..-- (2)

dividing equation (2)by equation (1),

d
@ B d_g 3 2(cosB — cos28)

dg  dx  2(sin26 — sinB)
do

B (cosB — cos28)
~ (sin20 — sinB)

dy B —2sin (E} —;29) sin (9 _228)

dx 2cos (E} 229) sin (282_ 9)
at+by ysa-b
= 2C08 ( 5 ) 5111( 5 )]

cosa—cosb = —2an () in ("7
Cosa — Cosbh = 51N 2 5 2

[since sina — sinb




sin (?) (sin (— g))
cos (?) sin (g)

B sin (?) (—sing)

- Cos (?) sin (g)
sin (?)

s (%)

dy_t 30
i an(z)

15. Question

Find d_" when

dx

dy y log x
If x = e 2tand y = e5" 2t prove that — = —=———
X logy

Answer
Here , x = pcos2t
Differentiating it with respect to g using chain rule ,

dX [: cos2t)

= e“’Szt (cosZt)

ecoﬂt(—smzr)i (2t)
dt
= e®s2Y(—gin2t) (2)
% = —2sin2te®>s2t ......(1)
And, y = esin?t

Differentiating it with respect to g using chain rule ,

dy
( s:nEt)

= es“’2t (stt)

= ESinthOSZt (Zt)

= e5in2tc0521(2)
W _ pcos2tesinZt ... (2)
dt

dividing equation (2)by (1),



d .
dy d_?; 2cos2tesm2t
dx dx  —2sin2tecoszt
dt

dy  ylogx

dx  xlogy
ly = 52t = Jogy = sin2t |

16. Question

Find d_" when

dx
. dy
If x =costandy =sint, prove thata' =

Answer
as X = cost

Differentiating it with respectto t,

dg d

Fri E[cost)

— = —sint ... (1)
And, y = sint

Differentiating it with respect to t,

dy d ;
dt—dt(sm)

Dividing equation (2) by (1),

d
dy d_?; _ cost
dx  dx  —sint
dt
dy
E— —cott

()l

dy 1

dx /3

17. Question

Find d_" when

dx

[since x = e°** = logx = cos2t]

1
—_at]

3




1 1 dv x
If x=a|t+-|and y=a| t—- |, prove that — =—
t ] t dx v
Answer
asx =a(t+7)

Differentiating it with respect to t,

dx_ad - 1
dt dt t)

Differentiating it with respect to t,

dy_ad(t 1)
dt — dt t

1
=a(1+3)
dy _[t*+1
o (tz) ...... (2)

d
dy_d_?t’ (t2+1) t?

dx _ dx ¢ a(tz—1)
dt

dy t2+1

dx  t2—-1

dy x_ x [t°+41 [P+
dx vy [smce,y A Te ) aeon et ]
18. Question

Find d_" when

dx
g 2t o2t )
If x =sin 1[ ,_\Jand y =tan 1[ q_J.—1<t<1,provethatd_}:1
1+t 1-t° dx
Answer

2t
% x=sin? (1+t2)
T
Putt=tang

2tan® )

-1
X=sin""|——
(1 + tan20

= sin~!sin20

=28 [since,sinzﬁ _ Ztan® ]

1+tanZ8



X = 2(tan~1t) [since, t = sing]
differentiating it with respect to t,

«_ 2 . (1)
dt 1+t2

Now ,
) 2
1+1t2

y =tan”

Put t = tang

. 2tan®

=tan t——
y 1—tan2 @

2tanf
=tan 'tan26 [Since tan2=——
1—tan2@
y=2tan"t [since t = tang]
differentiating it with respect to t,

a 2
F__ . (2)
at 1+t

Dividing equation (2) by (1),
d
dy d% 2 1+t?

—= X
dx  dx 1 4¢2 2
dt

dy B
dx
19. Question

1

Find d_" when

dx
. 3 3
sim-t cos t o ody
If X = ¥ = , find —
JJecos 2t JJeos 2t dx
Answer
-
as _ sin” t
X vecos 2t

Then dx _d sinatJ
dt ~ dt W cos2

d d
Veos2t. 3 (sin®t) — sin®t .grVeos2t

cos 2t

d d
[cos2t.3 sin’ t+; (sint) — sin® t X —————.co0s2t
v dt[: ) 2+/cos2tdt

cos 2t

1
3v/cos2tsin®tcost —sin®t x ——(—2sin 2t
2\,’1:052‘5[: )

cosZt

3 cos 2tsin® tcost + sin® tsin 2t
- cos 2ty cos2t




cos®t

dt — dt *cosZt
d
x,’cos (cos t) — cos’t. grVeos2t

cos 2t

1
T 2 3 [
vcos2t.3 cos t cost cos*t.———=—=-v/cos2t
_ ( )~ 2\/cos 2t dt

cos 2t

1
[cos2t.3 cos?t(—sint) — cos®t. ————(—2sin2t
v ( ) ZﬁcosZt( )

cos 2t

—3cos2t.cos?tsint + cos®t.sin2t
cos2t.+cos2t

dy 2y 3y o
dy at —3cos2t.cos“tsint —cos”t. sinZt
"dx \dx |  3cos2tsin?tcost+ sin3tsin2t
dt

—3cos2t.cos®tsint— cos®t. (2sintcost)
3 cos2tsin? tcost+ sin®t(2sintcost)

sintcost[ — 3 cos 2t.cost — 2cos?t]
sintcost[3 cos2tsint + 2sin? t]

—3cos2t.cost — 2cos’t [cosZt = (2cos?t—1),
~ [3cos2tsint+ 2sin3t] lcos2t= (1— 2sin?t)

—4cos®*t + 3 cost
3sint — 4sin3t

cos3t

= st [cos3t = 4cos®*t— 3cost

sin3t = 3sint — 4sin®t]
= COt3t

20. Question

Find d_" when

dx

.-} 1 3
tx—|tsl] yoa T fina9Y
t) dx

Answer
1 a
asx = (t+7)

Differentiating it with respect to t using chain rule,

a2
~a((+) 7 )a ()



1
And ry = 4+
Differentiating it with respect to t using chain rule,

dy

d 1
S (t+<)
- a@ )

d
NCE xloga (t+)

dy _ ) IS RN
il ' xloga(1l tz) (2)

Dividing equation (2) by (1),
1
dy d_?tr ~ a(t+t) loga (1 — t%)

()Y

21. Question

Find d_t when

dx

L2 - .
! t,}]and y = "T,}‘findd_}

Answer

Here,

2
x = al*tt)
1-t2

differentiating bove function with respect to t, we have,
d(l+t2) d(1-1t%)

dx (1-t%) —(1+) =5

dt (1—1;2)2

=4

dx [(1—t2)(2t) — (1 +t2)(-21)
dat | (1-12)2 l

=4

dx [2t — 2t + 2t + 2t° l

dt | (1-r12)2
4at
Sl L e
And
2t
Y=1"w¢

differentiating bove function with respect to t, we have,

B [:1 t?)d(t) (t)d(l )
dat (1—12)2

dy




dy _ 2[(1—t2)—(t)(—2t)
dt

(1-—1t2)2

5 1—t% +2t2
ST (1-12)2

5 1+t? 5
=2 (2)
4 dy [th]
¥ _ g — Lt | from equation 1 and 2
dx T - oz

{1-12)

dy 1-—t*
dx  2at

22. Question

Find d_" when

dx

Ifx =10 (t-sint),y =12 (1 - cos t), find d_‘

dx

Answer

Here, x = 10(t - sint) y = 12(1-cos t)

dx
_——= = L0} S5 L) sennns 1
< = 10(1 —cost) (1)

dy _ Nt) .oeee 2
¢ — L12(sint) (2)

dy .
ay _ T _12mY | from equation 1 and 2
dx T 10(1—cost)

dy 123111%.1:05‘5/2
dx 10 sin2t/2

dy 6 tt
dx 502

23. Question

Find E,When
dx
If x =a(®@-sinB)andy =a (1 + cos 9), findg at e:E.
dx 3

Answer
Here,

X = (8 —sin@) and y = a(1 + cosg)

then,

dx L 5
B a(l—cosB)
& a(—sinf)

de



dy . .
dy gg a(—sinB)  (—sinB)
dx E_ a(1—cosB) (1—cosh)
do
At x =

w3

. TL
dy  alsing) 32

dx_a(l—cosg)z 1-1/2

24. Question

Find d}.- , when

dx

If X =asin 2t (1 + cos 2t) and y = b cos 2t (1 - cos 2t), show that att =

Answer
considering the given functions,
X = asin 2t(1 + cos 2t) and y = b cos 2t(1-cos2t)

rewriting the above equations,
X = asin 2t+ gsin 4t

differentiating bove function with respect to t, we have,

%=Zac052t+ 2acos4t.....- (1)

y = b cos 2t - beps? 2t
differentiating above function with respect to t, we have,

% = —2bsin 2t + 2bcos 2tsin 2t == —2b sin 2t + 2bsin4t ...... (2)

| from equation 1 and 2

dy
E _ _g{t _ —2bsin 2t+2bsin 4t
dx —

dt

2acos2t+2acosdt
Att= T
4
dy b
dx a

25. Question

Find d_" when

dx

4

=]

ta

dy
dx

If x = cos t (3 -2 cos?t)andy = sint (3 -2 sin?t) find the value ofﬁ at =

Answer
considering the given functions,
X = cost(3-2rps?t)

X = 3cos t-2cos3t

4

b

[=4]



d- i »
d—:= —3sint + 6 cos?tsint ... (1)

d .
d—l:= 3cost+ 6sin“tcost ... (2)

| from equation 1 and 2

dy .
dy _ %_ 3costt+osin® tocost
dx & —3sint+6cos?tsint

3cost(1+ 2sin’t)
~ 3sint(—1+ 2cos?t)

cott(1—2(1— cos?t))
- (2cos?t—1)

= cott

Whent= =
4

Y _cott=1
dx 4

26. Question

Find d_t when

dx

- —ﬁ i
iy o irlogt o 3+2logt o dy

=

t- . t dx

Answer

1+logt 3+2legt
z ! Y=
t t

:X:

1
dx _ t? (f) —(1+l0gn(2)  t—2t—2tlogt _—2logt—1
dt t* t* e

2
dy_t(f)_ (3+2logt)(1)  2-3-2logt —2logt—1

dt t2 t2 t2
dy —2logt—1

dy_ar_— ¢ — _,

dx  dx  —2logt—1
dt 3

27. Question

Find d_" when

dx

Ifx=35int—sin3t,y=3cost—cos3t,find§ at t =

dx

T
3

Answer
x = 3sint-sin 3t,y = 3 cos t- cos 3t

dx
— = 3cost- 3cos 3t
dt

dy
— = —3sint+ 3sin 3t
dt

dy . .
dy Gt —3sint+ 3sin3t
dx  dX  3cost- 3cos 3t




When t = g

dy —3sin (g) + 3sin B[g)
dx  3cos (g) - 3cos 3(%)

=
dy —3Xﬁ+0 1

2
N N
dx % _ 3(_1) V3
28. Question
Find dy , Wwhen
dx
, 2t 2t dy
If sin x = —.tan y = find ——
+1° -1 dx
Answer
sin x = =% tan y = 2t
1+t2 1-t2
-1 2t g 2t
X=sin""— andy =tan™" —;
dx 1 2(1 +t2)— (20)(21)
- = b'e
dt 1 2t ., (1+1t2)2
T+
dx 2
dt 1+ t2
dy 1 2(1—t%3)— (20)(—21)
L ®
dt 2t ., (1—1t2)2
1+ (17)
dy 2
dt  1+t2
dy 2
dy @t _T+e_
dx dx 2
dt 1+ t2

Exercise 11.8

1. Question

Differentiate x? with respect to x3.
Answer

Let u = x2 and v = x3.

We need to differentiate u with respect to v that is find ?.
v

On differentiating u with respect to x, we get
du d

— (2

dx dx (x%)

We know di (x") = nx* 1
X



2 2-1
dx X
du _>
dx X

Now, on differentiating v with respect to x, we get

dv
3
X
= ( )
? = 3x3-1 (using the same formula)
X
dv
= 3x?
dx
4 du
We have = = g
dv —
dx
du 2x
= dv  3x2
du 2
Tdv 3x
Thus, du_2
dv 3x

2. Question

Differentiate log(1 + x2) with respect to tan™1

Answer

Let u = log(1 + x2) and v = tan1x

We need to differentiate u with respect to v that is find E.
dv

On differentiating u with respect to x, we get

du d
- 2
= i [log(1+ x*)]

d
We know = (logx) =-

du
dx 1+‘(2 dx

du d d
= |— (w2
=>dx 1+x2 [dx(l)_i_dx(x )]

(1+ x?) [using chain rule]

However, di (x™) = nx®* and derivative of a constant is 0.
X

du

2-1
=:-dx " [O+2X ]
du_ 1 [2x]
=;'dx_l+x2 X
_du_ 2X
Tdx 1+x2

Now, on differentiating v with respect to x, we get

dv d
_— = — -1
= i (tan ' x)



We know % (tan‘lx) —

1+x2
dv 1
Tdx 14x2
d E
We have == = 4=
dwv ==
dx
2x
du  T+x2
dv 1
1+ x2
du 2X
= = x(1+x?
dv  1+x2 ( )
du 5
i — = X
dv

du
Thus, = 2%
3. Question

Differentiate (log x)* with respect to log x.

Answer
Let u = (log x)* and v = log x.

We need to differentiate u with respect to v that is find ?.
v

We have u = (log x)*

Taking log on both sides, we get

log u = log(log x)*

= log u = x x log(log x) [ log a™ = m x log a]

On differentiating both the sides with respect to x, we get
d du d
o (logu) x el [x % log(logx)]
Recall that (uv)’ = vu’ + uv’ (product rule)
d du d d
=9 (logu) x e log(logx)ﬁ (x) + xﬁ[log(logx)]

d 1 d
We know = (logx) = - and = (x)=1

S8 = logllogx) x 1 +x [ (logx)]
ﬁuxdx—ﬂg 0gX) X XlOngX 0gxX

1du

x d
=T log(logx) + —logxﬁ[logx)

= X 4 -1
But, u = (log x)* and = (logx) = »

1 u_l (logx) + X 1
= (logx)*dx OBL0Ex logxxx
L M og(logn) + —

= (logx)*dx OBL0Ex logx



du 1
S (logx) [log(logx) + @]

Now, on differentiating v with respect to x, we get

dv

dx —( 0gx)
_dv 1
Tdx x

=%
=

We have du _
dwv

B2

du (logx)*® [log(logx) +10g ]

dv

X

du 1
= Fei x(logx) [log[logx) + @]

log(logx) logx + 1

du
bt x(logx) [

logx
du  x(logx)*
== F[Iog(logx)logx+ 1]
du

&= x(logx)* 1[1 + logxlog(logx)]

Thus, % = x(logx)* [1+ logxlog(logx)]
4 A. Question
Differentiate ;-1 ,‘1 _x* Wwith respect to cosl x, if

xe€ (0, 1)
Answer

Lety = sin~* 1 — x2 and v = cos™!x.
We need to differentiate u with respect to v that is find ?.
v

We have 1 = sin™ 11 — x2
By substituting x = cos 6, we have

. — l|'—
u=sin"',/1 —(cosH)?

P N __an
= u=sin"'4/1— cos2B

= u=sin"t+sin20 [~ sin20 + cos20 = 1]
= u = sin"1(sin 0)

(i) Given xe (0, 1)

However, x = cos 6.

=cos0¢e(0,1)



=0e (O,g)

Hence, u = sin"1(sin 8) = 8.
= u = cos Ix
On differentiating u with respect to x, we get

du d
- _ -1
& (cos™x)

1
y1-x2

We kl‘lOWdi (cos™x) = —
X

du 1

& VI

Now, on differentiating v with respect to x, we get

dv d

_——=— 1

== 3 (cos™'x)
dv 1

We have,ﬂzg}
dv =
dx
1
%z V1 —x?
dv 1
V1 —x2
1 (iR
dv V1—x2 v
du L
e =

du
Th ] _——=
us dv 1
4 B. Question

B B .o 5 . -1 .
Differentiate sin 1 ,‘1 _x? with respect to cos™ x, if

x € (-1, 0)

Answer

Given x € (-1, 0)
However, x = cos 6.

=cos 0 e (-1, 0)

=0¢ (gﬂ')

Hence, u = sin"}(sin 8) = m - 6.
= U =m-cosIx
On differentiating u with respect to x, we get

du d
R S -1
& (m—cos™'x)



du d d

- - -1
= == ix (m) dx(cos X)
1

y1-x2

and derivative of a constant is 0.

We know di (cos™x) = —
X

du_ID ( 1 )
z;'dx_ V1—x2

du 1

.'.E—i\ll_xz

Now, on differentiating v with respect to x, we get

dv d

- _ = -1

= i (cos™'x)
dv 1

.'.E —\.l_xz

d R
We have =% = 4=
dx

dv

1
%z V1 —x2
dv 1
V1 —x2
du 1
- e ()
dv 1 —x2
du
S
du
Thus,E=—1

5 A. Question

Differentiate si11"1(4xxﬁl —4x° ) with respectto f] 4x? if

X e

1 1
Answer

Let u = sin™(4xy1 — 4x?) and y = /T — 4x2.

We need to differentiate u with respect to v that is find %.
We have u = sin~!(4x/1 — 4x?)

= u=sin"?! (4}{\,@)

By substituting 2x = cos 6, we have

u = sin~* (2 cosf/1— (cosﬂ)z)
= u=sin"? (2 cosb1— (cosﬂ)z)

= U= 5111‘1(2 c0s 8 y/sin2 Ei) [ sin20 + cos26 = 1]



= u = sin"}(2 cos B sin 0)
= u = sin"1(sin20)

. 11
Givenxe (— —.—,—r)
242 242

However, 2x = cos 6 = x = <°5°

=

cosB 1 1

2 (_ZTEZTE)
1 1

= cos0 € (—EE)

5 (ﬂ 31‘[)
ﬁ _ —
*\ag

20 (ﬂ 31‘[)
ﬁ _ —
*\272

Hence, u = sin"1(sin 26) = i - 26.
= U =T-2cos 1(2x)

On differentiating u with respect to x, we get

du d
- — -1
= & [t — 2cos 1(2x)]
du d d
e (M — — -1
= == & (1) = [2 cos™(2x)]
du d d
(M- 7— -1
== (m)—2 = [cos~1(2x)]

and derivative of a constant is 0.

d
We k —
e know —(cos™ 1x) =

_du
T [ \,*1—(2::) dx( )l

du
c & e &)

du
& icae &)
du 4 d
—(x)

dx \,#1 —4xzdx

d
However, = (x)=1

du 4 L
—_—— %
~ dx V1 — 4x?2
du 4
Cdx VT 4x?

Now, we have y = /1 — 4x2
On differentiating v with respect to x, we get

L (yiae)



dv d 1
R — 2h5
= = dx(l 4x%)z2

We know di (x%) = nx®?1
X

dv 1 1 .d

— — _ _ -1 7 _ 2
=:-dX 2(1 4x%)z2 dx(l 4x%)

dv 1 ird d

R S e v 2
- S =) 3 () - (4 ﬂ

dv_ 1 [d 0 4d ( 2)]
zpdx_gwfl_.ﬂ,xE dx dx X

We know di (x™) = nx®"* and derivative of a constant is 0.
X

dv

=—=—— —[0—4(2x>1)]
dx 2{1—4#[

dv 1

= —=——"[-8x]
dx 241 —4x2

dv 4%

Tax T yioaxe

(=1
e

L
du

We haveazﬁ_{l}
dx
I S
du 1 —ax?
dv . 4%
V1 —4x2
du 4 V1 —x?
= — = ® | —
dv 1 —4x2 4x
du 1
Tdv x
ThUS,Ez—E
dw X

5 B. Question

Differentiate 51'11_1(431\#1 —4x? ) with respect to \;’1 — 4yt if

1 1
)

N

Answer

Letu = sin"}(4xy1 —4x2) and v = /1T — 4x2.

We need to differentiate u with respect to v that is find ?.
v

We have u = sin~!(4x1 — 4x?)

= u=sin"? (4){\#1 - (2){)2)

By substituting 2x = cos 6, we have



u = sin~* (2 cosf/1— (cosﬂ)z)
= u=sin"? (2 cosb1— (cosﬂ)z)
= u=sin"}(2cosB+/sin2 ) [ sin?6 + cos?6 = 1]
= u = sin"1(2 cos 6 sin 0)
= u = sin"}(sin20)
1 1

Given x ¢ (—,_—)
24272

cos8

However, 2x = cos 8 = x =

cosB ( 1 1)
::. — — —
2 “\2y22

1
= cosB € ( 1)

\-!_E,
=0¢c (0,;)
= 20¢ (O,g)

Hence, u = sin"1(sin 26) = 26.
= U = 2cos 1(2x)

On differentiating u with respect to x, we get

du d
— = -1
- i [2 cos™(2x)]
du d
== ZE[COS_l(ZX)]
We know 2 (cos™x) = — _1_ and derivative of a constant is 0.
dx y1-x2

ST I W P
dx | /1o (2n2dx

du_ 2 [d 2 )]
z;'dx_ V1 — 4x2ldx x

du

2 d
Tax VI—a=x2 [ZE(X)]

du _ 4 d )

Tax T VI axrdx
d
However, = (x)=1

du 4

= —=———"x1
dx V1 — 4x2

du 4

Tdx T VI-a
In part (i), we found &¥ = — 2%
dx v 1—dx2




=%
=

du

We haveazﬁ_{l}
dx
4
du 1 4x?
dv__ 4%
V1 — 4x2
du 4 V1 —x2
:}—:—7x -
dv V1 — 4x2 4%
du 1
Tdv x
Thus,ﬂ=E
dw X

5 C. Question

Differentiate sin_l(—'lxwﬂ —4x° ) with respect to \f] _ 4x2 if

X e

1 1
2722 J
Answer
Let u = sin™(4xy1 — 4x2) and y = T — 4x2.

We need to differentiate u with respect to v that is find %.
We have u = sin~!(4x/1 — 4x?)

= u=sin"? (4){\{@)

By substituting 2x = cos 6, we have

u=sin~?! (2 cos@ vm)

= u=sin"?! (2 cosﬁv’m)

= u = sin"}(2cosB/5inZ8) [ sin%6 + cos?6 = 1]

= u = sin"}(2 cos 8 sin )

= u = sin"(sin20)

Given x ¢ (—%, - ﬁf)

8
However, 2x = cos B = x = =22

cosB (1 1)
= 5 € 2 "o

1
= cosB € (—1,——)
V2

5 (?m )
=> _—
€ 2 JTT



3
= 20¢ (— ZTE)
2
Hence, u = sin"1(sin 26) = 2mn - 26.

= U = 2m - 2cos }(2x)

On differentiating u with respect to x, we get

du d
e — -1
- i [2m — 2 cos™1(2x)]
du d d
i - -1
= == & (2m) = [2 cos™(2x)]
du d d
2 — ()= 72— -1
=2 2 = (m)—2 dx[u:(:-s (2x)]
We know di (cos™x) = — % and derivative of a constant is 0.
X vi-x
du 0_2 1 d (2%)
T ax v’l—(ZX)de x

du_ 2 [d(z )]
z;'dx_\jl_.:;;;? dx X

du B 2 [2 d ( )]
:dx_\,ﬁl_.:;XE ax
du 4 d
(x)

T ax  yI—axtdx

d
How , — =
owever = (x)=1

du 4 L
—_— = — %
T & V1 —4x2
du 4
Tdx (1-—4x2
In part (i), we found &¥ = — _#*
dx y1—d4x?
d ﬂ
We have == = g
dv =
dx
%
du 1T _—ax?
dv . 4x
W1 —4x2
du 4 V1 —x2
=—= x| —
dv 1 —4x2 4x
du 1
Tdv x
Thus, 84— _2
dv X

6. Question



{

1 1+x° -1

Differentiate tan~

with respect to 51'11_1[
X

Answer

| z_ 23
Lety =tan™? (M) andv = sin™! ( = )
1+x2

X

We need to differentiate u with respect to v that is find ?.
v

i z_
We have u= tan_l (w)
X

By substituting x = tan 0, we have

o (\,’1 + (tanB)2 — 1)
u = tan

tan

tan-1 Vv1+tan26—1
= U = tan
tan 6
= u=tan? (Lﬁl) [ sec?8 - tanZ0 = 1]
tan @
&y - tan-t (sec 06— 1)
tanB
1
- u=tan~! cosB 1
sin®B
cosB
= u=tan? (1 —cos B)
sin @
1— cos (2 X g)
=u=tan? —
sin (2 X i)

But, cos20 = 1 - 2sin?6 and sin26 = 2sinBcosb.

2 sin g
= u=tan-

2sin g cos= o

2
31118
= u=tan? 2
oS

3]
= u=tan? (tani)

[ jla=

Given-1l<x<1l=xe€e(-1,1)
However, x = tan 6
=stan O € (-1, 1)

=0 (—E,ﬂ)

4’4
6
-2e(3

-

2x
5 J if -1<x<1, x = 0.
1+ x~



_ gy 8
Hence, u = tan™? (tan;) ==

lt .
=u=_-tan" " x
2

On differentiating u with respect to x, we get

du d r1 )
(—tan‘ x)

dx  dx\2
du 1d
_ —— -1
= de(tan x)

2 (tan1x) = —
We know — (tan™*x) = —
du 1 1
 —x
Tax 2 1+x
du 1
Tdx 2(1+x2)

- 23
NOW, we have v = s5in 1( * )
1+x%

By substituting x = tan 6, we have

._1( 2tan8 )
v=sin"T"|\————=
1+ (tan®)?2
. _1( 2tanb )

= vV = -
V=S 1+tan®6

= v=sin"! (@) [ sec?6 - tan20 = 1]

sec? @
sin®
2X cosB
= v =gsin"? —1
cosZ0
_— sin 6 5
= v = sin 2% X cos<0
cos0

= v = sin"}(2sinBcosh)

But, sin26 = 2sinBcos6

= v = sin"}(sin20)

However, 0 (~1,%) > 20¢ (~1.2)
Hence, v = sin"}(sin20) = 20

= v = 2tan1x

On differentiating v with respect to x, we get

dv d
- -1
= dX(Ztan X)
dv
e 1
:dx Zd (tan™'x)

d
We know — -1 =
= (tan ' x) e



dv 1

—=2x
=>dx 1+x2
dv 2
dx  14+x2
d E
We have == = 4=
dwv ==
dx
1
du  2(1+x?)
dv 2
1+ x2
du 1 1+x?

R — %
Tav 2(1+x2) 2

du 1
Tdv 4
Thus, 84 _ 2

dv 4

7 A. Question

| 1
Differentiate 5111_1(2x~\#1—)c' ) with respect to sec ! [ —J if

X E(.U. 1.!’4’5)

Answer

Letu = sin™*(2xy1 —x2) and v = sec™* (vﬁ)

We need to differentiate u with respect to v that is find ?.
v

We have u = sin™*(2xyT — x2)

By substituting x = sin 6, we have

u = sin~* (2 sinf/1— (51119)2)

= u=sin"?! (2 sin®4/1 — sin2 E})
= u = sin~*(2sin B /cos?8@) [ sin26 + cos?0 = 1]

= u = sin"}(2sinBcosb)
= u = sin"1(sin20)
_ -1
Now, we have v = gec (—vﬁ)

By substituting x = sin 6, we have

1
v=sec | ———
(\fl — (51118)2)

1
-1
= V = sec (7)
v1—sinZ0



=v= sec‘l( 1_) [ sin20 + cos26 = 1]

y cos?8

“(as0)
=v=sec | —
cosB

= v = sec"(sech)
. 1
Given x e (0,—_)
v 2
However, x = sin 0

1
= sinB € (0—)
V2

=0e (O,g)
= 20¢ (O,g)
Hence, u = sin"1(sin 26) = 26.

= u = 2sin"1(x)

On differentiating u with respect to x, we get

du d
— — —(72gin-1
= & (2sin 1 x)
du d
—_— = —_— in~—1
= = zdx[sm X)

1

We know % [:5111_1};) -

v1-—x2
du 5 1
=—=2x
dx V1 —x2
du 2
Tdx (1—x2

We have 8 ¢ (OE)

Hence, v = sec’l(sec) = 6
= v = sin"1x
On differentiating v with respect to x, we get

dv d
—_—= — in~t
- & (sin"1x)

1
—
_x2

vl

We know % (sin_lx) =

dv 1

.'.E 7\.1_X2

d —_—

We have d—“ =g
W —_—

dx

2
Jdu Vi-x?
dv 1
V1 —x2



du 2
—
= —=——x%.1—x2
dv 1 —x2 v

du 5
kA v =
du

7 B. Question

;} it x =(1/4/2.1)

Differentiate 51'11_1(2)(*\#1—)(2 ) with respect to sec_l[

Answer

Let u = sin™}(2xy1 —x?) and v = sec™* (\,ﬁ)

We need to differentiate u with respect to v that is find ?.
v

We have u = sin™*(2xy1 — x2)

By substituting x = sin 6, we have

u=sin~?! (2 sin @ \,’m)

= u=sin"* (2 sinﬁvm)

=u= 5111‘1[2 sinB\.’m) [ sin20 + cos26 = 1]
= u = sin"1(2sinBcosh)

= u = sin"}(sin20)

1
y1-x7

By substituting x = sin 6, we have

1
v=sec | ———
(\fl — (51118)2)

1
-1
= V = 5eC (7)
v1—sinZ0

1_) ['" sin20 + cos26 = 1]

y cos?8

“(as0)
=v=3gec |——
cosB

=v= sec‘l(

= v = sec”(sech)
. 1
Given x e (—,_, 1)
v 2
However, x = sin 6

1
= sinf € (— 1)
V2

=0¢ (g,g)



T
=20¢€ (ETL')
Hence, u = sin"1(sin 26) = i - 26.

=>u=nm-2sin"1(x)

On differentiating u with respect to x, we get

du d
o (r— 2ain-1
& (m—2sin™'x)
du d d
- - - so—1
== (m) = (2sin'x)
du d d
e ) — 7 — (gin-1
= == & (m)—2 = (sin™'x)

d 1 —_— ,
We knowd— (sin~'x) = - and derivative of a constant is 0.
X —X

vl

du 0_2
- = — %

~ dx V1 —x2
du —2

Tdx (JT1—x2

We have B e G E)

»

Hence, v = secl(secB) = 8
= v = sin"1x
On differentiating v with respect to x, we get

dv
_— = — in~t
- & (sin™tx)

1

We know % [:5111_1};) -

3

Vvi-x
dv 1
Cdx 1—x?
d E
We have = = g
dwv ==
dx
2
z;.%z V1 —x2
dv 1
V1 —x2
du 2
= - x /1 —x2
dv V1—x2
du
e

du
Thus, = -2
8. Question

Differentiate (cos x)Si" X with respect to (sin x)°S X,

Answer



Let u = (cos x)S" X and v = (sin x)€0S X,

We need to differentiate u with respect to v that is find ?.
v

We have u = (cos x)sin X

Taking log on both sides, we get
log u = log(cos x)sin
= log u = (sin x) x log(cos x) ['"log a™ = m x log al]

On differentiating both the sides with respect to x, we get

d u d_
I (logu) x i [sinx x log(cosx)]

Recall that (uv)’ = vu’ + uv’ (product rule)

d du d o
=9 (logu) x e log(cosx)ﬁ (sinx) + sinx—— llog(cosx)]

d 1 d
We k g —Yand & (s -
e Know ~ (10gX) ~ and < (SIIIX) COsX

1 u log( ) s [ 1 d ( )]
— N —= b'e -
= X og(cosx) X cosx + sinx pe—— COSX
1du log( )+ sinx d ( )
= —— = cosxlog(cosx) + ———(cosx
udx g cosxdx
1du log( )+t d ( )
= e cosxlog(cosx anxdX COSX
We know % (cosx) = —sinx
LU _ cosxlog(cosx) + tanx (—sinx)
= e cosxlog(cosx anx(—sinx
1du log( )t .
= —— = cosxlog(cosx) —tanxsinx
udx g

But, u = (cos x)sin x

1 du

= cos)™* dx = cosxlog(cosx) —tanxsinx

du

S (cosx)s™*[cosxlog(cosx) — tanx sinx]

Now, we have v = (sin x)05 X

Taking log on both sides, we get
log v = log(sin x)<°s X
= log v = (cos x) x log(sin x) ["log a™ = m x log a]

On differentiating both the sides with respect to x, we get
d v d

v (logv) x i E[cosx x log(sinx)]

Recall that (uv)’ = vu’ + uv’ (product rule)

d dv o .d d ,
=9 (logu) x e log(smx)g (cosx) + cosxﬁ[log(smx)]



d 1 d .
We know —(logx) = - and —(cosx) = —sinx

1 1 d
= — X — = log(sinx) x (—sinx) + cosx[—— sinx]
v dx & ) x( ) sinxdx( )
1dv inxlog(si )+cosxd(l )
= —— sinxlog(sinx pr— sinx
1dv inxlog(sinx) + cot d (sinx)
= —— = —sinxlog(sinx) + cotx— (sinx
v dx g dx
We know % (sinx) = cosx
L — smxlog(sin) + cotx x (cosx)
= —— = —sinxlog(sinx) + cotx x (cosx
v dx g
Ldv inxlog(sinx) + cot
= —— = —sinxlog(sinx) + cotxcosx
v dx &

But, v = (sin x)c0s X

1 dv
= (Sinx) o dx = —sinxlog(sinx) + cotxcosx

g
S (sinx)“°s*[— sin xlog(sinx) + cotx cosx]

du

d
We have d_“ =45
v

du (cosx)*™*[cosxlog(cosx) — tanxsinx]
dv  (sinx)<es*[—sinxlog(sinx) + cotx cosx]

du (cosx)s™*[cosxlog(cosx) — tanx sin x]

“dv  (sinx)c°sx[cotx cOSX — sinx log(sinx)]

sinx _ .
Thus, E _ (cosx) [cosxlog(cosx)—tan x sin x]

dv (sinx) “?%% [cotx cosx—sin xlog(sinx)]

9. Question

-
1

Differentiate 51'11_1[ -
- l1+x

J with respect to cos™
1+x

J. if0<x<1.

Answer

. 23 _q 1=
Letu=5ml( “)andv=c05 1( ‘().
1+x% 1+x%

We need to differentiate u with respect to v that is find ?.
v

- 23
We have u = sin 1 ( * )
1+x2

By substituting x = tan 6, we have

e _1( 2tanB )
HESIATY (tan@)2
. -1( 2tan8 )
=u=sin""|——7%5=
1+tan®6

= u=sin"! (ﬂ) [ sec?B - tan26 = 1]
sec? @



2 % sin @

-1 2" cosB
1

cos28

= u = sin

sin®
= u=sin" (Zx—xcos B)
0s0

= u = sin"1(2sinBcosh)

But, sin26 = 2sinBcosO

= u = sin"}(sin20)

Given0 <x<1l=xe€(0,1)
However, x = tan 0

=>tan 6 € (0, 1)
=0¢c (0,;)

= 20¢ (O,g)

Hence, u = sin"1(sin206) = 26
= u = 2tan"1x

On differentiating u with respect to x, we get

du d
— -1
= dX(Ztan X)
du
g Sl 1
:dx Zd (tan™'x)

d
We know = (tan'x) =

1+x2
du 5 1
= —=2x—
dx 1+x2
du 2
Tdx 1+ x2

.2
Now, we have v = cos~! (1 x )
1+x2

By substituting x = tan 6, we have

(1= (tan 8)?
V=S T (tan©)2

_1(1 — tan? 9)
= vV = C0S

1+ tan2@

= V = c0S 1 L-tan® a [ sec?B - tan26 = 1]

secz
tan® B
= V=08~
se  sec?B
sin? @
2
= V=08~ cosl o

c052 6 cos?B



= v = cos 1(cos26 - sin26)
But, cos26 = cos?0 - sin26
= v = cos 1(cos26)

However, 6 ¢ (O,E) =20¢ (0, E)

Hence, v = cos1(cos26) = 26
= v = 2tan"1x

On differentiating v with respect to x, we get

dv

= -1

= dx(Ztan X)
dv d
9 -1

== 2 = (tan 'x)

d
We know = (tan'x) =

1+x2
dv 5 1
= — =
dx 1+ x2
dv 2
dx 1+x2
d du
g
Wehave;=ﬁ_§
dx
2
du  T¥x?
= — =
dv 2
1+x2

du 2 1+x?
- = %
=>dv 1+x2 2
du L
=

du

10. Question

l+ax —
Differentiate tan_l[ J with respectto f] . 4° -
1—ax '

Answer

Letu =tan™? Cﬂx) andv = /1 + a2x2

—ax

We need to differentiate u with respect to v that is find ?.
v

We have y = tan~1 (”“)
1-ax

By substituting ax = tan 6, we have

1+ tan B)

u=tan"?! (7
1—tanB



T
tang +tan®
= u=tan?

T
1-— tanztanﬂ

tanA + tanB

= u=tan” (tan (7 +0)) [ n(a+ B) = T

ALy
=u=7

s
su=z + tan™(ax)

On differentiating u with respect to x, we get

du dm
= -1
= i [4 + tan (ax)]
du d
et 1
= — = dx( ) + [tan (ax)]
We know (tan‘lx) — and derivative of a constant is 0.
du 0 1 d (%)
= — = -
dx 1+ (ax)2dx x
du
dx 1+ ::12}{2 [ dx (X)]
du a
—( )

:;. —
dx  1+a?x2dx
d
W k -_— —_
e know — (x)=1
du a L
= —=———X
dx 14 a2x?
du a
Tdx 1+ ax?
Now, we have y = /1 + aZx2

On differentiating v with respect to x, we get

dv_ d
dx dx
dv

_':1(:]__'_22)E
ZPdX—dX d47X7)2

(Ji+a)

We know di (x%) = nx®?1
X

dv 1 1 .d
—_Z 2,2y5-1 & 2.2
ade 2(l+ax)2 dx(l+ax)
dv 1 ird d

__ 2,2V-5 2.2
- 2(l+ax)2[dx(l)+dx(ax)]

dv 1
- 2
T 2\;14—32 dx( )+a (X )]

We knowdi (x™) = nx™~* and derivative of a constant is 0.
X



dv 1
= —=———=[0+a%(2x*"
dx 2\,’1+32x2[ ( )

dv 1

- — = [2a?
dx 2\,’1+a2x2[

a“x]

dv a’x

" dx V14 a2x2

(=1
=

We have & — &
dwv kil
dx
a
du 1+ aZx2
= —=———-—
dv azx
V14 a2x2
du a V1+ aZx?
= — = X
dv 1+ a2x? azx
du 1
dv axy1+ax?
d
Thus, = ;—
dv  axy1+aZx?

11. Question

Differentiate sin"l(ixﬂ\#l— x? ) with respect to tan !

Answer

Letu = sin~*(2xy1 —x?)and v = tan™? ( “—2)
vi1-x

We need to differentiate u with respect to v that is find ?.
v

We have u = sin™*(2xy1 — x2)

By substituting x = sin 6, we have

u=sin™?* (2 sinB/1— (51119)2)

= u=sin"* (2 sinﬁvm)

= u = sin"}(25in 8 v/cosZ8) [ sin%6 + cos?6 = 1]

= u = sin"1(2sinBcosh)

= u = sin"1(sin20)

Given —% <x< %=> Xe (—%,é)
W W

However, x = sin 6

ne ( 1 1 )
=sinf e (——,—
V2'V2

=0¢€ (—g,g)



= 20¢ (—E E)

2°2
Hence, u = sin"1(sin 26) = 26.

= u = 2sin"1(x)

On differentiating u with respect to x, we get

du d
R G |
T dx(ZSm X)
du d
L —9_(sin-1
=2 de(sm X)

1

We know % (sin_lx) =

V1-x=
du 5 1
=2—=2x
dx V1 —x2
du 2
N

Now, we have v = tan~! (L_)
y1-x2

By substituting x = sin 6, we have

v =tan?! (ﬁ)
y1—(sinB)2

= v=tan?! (Lle)
v1—sin20

=>v= tan‘l( ﬂ) ['* sin26 + cos26 = 1]

 cos?B

= v=tan?! (sm(—l)
cosB

= v = tan"1(tan®)

We have 8 ¢ (—EE)

Hence, v = tan"1(tan®) = 6
= v = sin"Ix
On differentiating v with respect to x, we get

dv
—_—= — in~t
- & (sin"1x)

1
Vi1—-x2

We know % (sin"'x) =

dv 1

.'.E 7\.1_X2

=%
=

We have du_

dv

B2



dv 1
V1—x2
du 2
—
— =——x%41—x2
~ v V1 —x2 ViTE
du 5
e
du
12. Question
- 27

1

Differentiate tan_l[

. J with respect to cos™
1+x°

X ,
— |, if0<x<1.
l1-x

Answer

23 1-x*
Lety = tan_l (—Y) and vV = cos_l (—\')
1-x2 1+x2

We need to differentiate u with respect to v that is find ?.
v

We have u= tan_l (i)
1-x2

By substituting x = tan 6, we have

. _1( 2tan® )
u=tan ‘' |——
1— (tan@)2
; -1( 2tan@ )
=su=tan [——
1—tan?0
But, tan 26 = 2tanf
1-tanZ 8

= u = tan"1(tan26)
Given0<x<1=xe€ (0, 1)
However, x = tan 6

=tan O € (0, 1)

=0e (O,g)
= 20¢ (n,g)

Hence, u = tan"l(tan26) = 26
= u = 2tan"1x

On differentiating u with respect to x, we get

du d
_ -1
- i (2tan 1x)
du d
—_— = —_— -1
= = 2 = (tan™'x)

We know di (tan'x) =

X 1+x2



du 1

—=2X

=>dx 1+x2
du 2

Tdx 1+x2

1—3 2
Now, we have v = .;05-1( * )
1+x2

By substituting x = tan 0, we have

I (tan 8)?
V=S ATy (tan )2

_1(1 — tan? B)
= vV = cos

1+ tan20

=V = cos—l(inza) [ sec?8 - tan26 = 1]

secZ@
1 tan® 0
ST ces (seczﬂ_seczﬂ)
. sin” @
_ 0528
= v =cos ! T

cos28 cosZ@
= v = cos1(cos?20 - sin20)
But, cos28 = cos28 - sin26
= Vv = cos 1(cos26)
However, B ¢ (O,E) =20¢ (0, E)
Hence, v = cos1(cos26) = 26

= v = 2tan"1x

On differentiating v with respect to x, we get

dv
—=—(2tan"'x
dx dx( )
dv d
=;,£=2&(tan_lx)
2 (tan1x) = —
We know — (tan™*x) = —
dv 9 1
- = b4
=>dx 1+x2
dv 2
Tdx 1 +x2
g du
, =
We have;=ﬁ_§
dx
2
du T+x2
ﬁ—:
dv 2

1+x2



du 2 1+x?
—_— =W —
=>dv 1+x2 2

du_

.'.E—l

du

13. Question

Differentiate tan_l

x-1 .
_J with respect to sin”! ( 3x—4x° ) if —1 <X <
x+1 ' 2

2 | —

-

Answer

Letu = tan™? (:%D and v = sin"}(3x - 4x3)

We need to differentiate u with respect to v that is find ?.
v

We have y = tan~? (‘;1)
x+1

By substituting x = tan 6, we have

tanf — 1)

u=tan"?! (7
tanf + 1

T
tan B — tanE
= u=tan?

T
1+ tanztanﬂ

tanA — tanB

& u = tan-1 (tan (9 _ g)) [ tan(A—B) = I+ anAwnB

. 1 1 11
Given, —- <x <-=x¢ (——,—)
2 2 22

However, x = tan 6

tan 8 (ll)
= tanb e 53

=0e¢ (‘Ean‘1 (—E) tan‘l(i))
2/ 2
1 1
tan-1(Z -1(Z
=:-Be( tan (Z)Jan (2))

Astan 0 = 0 and tan— = 1, we have tan~! (3) € (0 E).
4 2
Thus, 6 —E lies in the range of tan-1x.

Hence, u =tan™?! (tan (9 - ED =6 —E

-1 Tr
= u=tan X—3

On differentiating u with respect to x, we get

d d
i = E(tan‘lx—g)

du d d ,m
= _ = -1y _ (=
= dx dx (tan™ %) dx (4)



We knowdi (tan'x) = 1# and derivative of a constant is 0.
X

+x2
du 1 ‘o
==
dx  1+x2
du 1
Tdx 1+ x2

Now, we have v = sin"1(3x - 4x3)
By substituting x = sin 6, we have
v = sin"1(3sind - 4sin30)

But, sin30 = 3sin6 - 4sin30

= v = sin"1(sin386)

en <<t xe (1)

However, x = sin 6

11
= sinB € (— )

2°2
=0¢ (—g,g)
=30¢ (—g,g)

Hence, v = sin"1(sin36) = 36
= v = 3sin"1x

On differentiating v with respect to x, we get

dv d

= (2ain-1

= dx(3 sin™'x)
dv d
3 (gin-1

=2 de (sin"'x)

1

We know % (sin_lx) =

V1-x=
dv 3 1
= —=3x
dx V1 —x2
dv 3
Tdx JT—x2
d E
We have = = g
dwv ==
dx
1
du  T+x2
= — ="
dv 3
V1—x2

du 1 Vv1—x2
- = %
=>dv 1+x2 3

du V1 —x2
Tdv 3(1+x2)



=
Thus, &% _ ¥1=x
dv 3(1+x72)

14. Question

. . -1 Cos X
Differentiate tan _
1

: with respect to sec™! x
+sin X

Answer

Let y = tan~1! (ﬁ) and v = sec’1x

1+sinx

We need to differentiate u with respect to v that is find ?.
v

We have y = tan™? (&)
1+sinx

cos
=u=tan?
1+ 5111 )

But, cos20 = c0s26 - sin26 and sin26 = 2sinBcoso.

cos25 — 51112 X
2

= u=tan

X
1+ 2 5111 cosi

1 COS ——511‘1 =
= u=tan" X aX X
COS 2+Sll‘1 —-+2 511‘1— COs—

) ['* sin%0 + cos26 = 1]

X2 X2
cos ) — (sin—)
= u=tan- ( 2 2 " "
cos 51112) +2 (smi) (cosi)
X . X
cos + sins ) (cosi — smi)
= u=tan- o
-:-::os2 + smi)
l:l:rsE — sinE
= u=tan? 2—}2{
cossy + siny

Dividing the numerator and denominator with cosg, we get

l:l:)sX sinX
2 2

cos5
1 2

X, . X
coss +siny
2 2

cos>
p

= u=tan

- X
= u=tan? 2

X
. 1-— tani

1+ tan

= u=tan



bl X
tang — tani
su=tan | —x—%
1+ tan—tans

4 2
T X tanA — tanB
_ _1 — -.- — -_——-—
= u=tan (tan (4 2)) [ tan(A—B) 1+tanAtanB
m X
“U=373

On differentiating u with respect to x, we get
du d (11 x)
dx dx'4 2

du d ,m d x
i’ﬁzﬁ(?)_&(i)

du d,m 1d
T w@ ™

We knowdi (x) = 1 and derivative of a constant is 0.
X

du 0 1 1
JEE— —_—%
=>dx 2
du 1
Tdx 2

Now, we have v = sec"lx
On differentiating v with respect to x, we get

dv d

-2 -1
= dx(sec X)

We know di (sec™'x) =
X

wy k2 —1

dv 1

Tdx xWx?—1

(=1
f=]

We have du_
dwv

B2

1
du 3

N S
dv 1
XWxe—1
du 1 J—
= 2 _
= = ¥ XX 1
dv 2 v
du nxZ—1
Tdv 2
_ xVxZ-1

Thus, du _
dv 2

15. Question

“ “

Differentiate 51'11_1[ =

J with respect to tan_l[

1+ x 1-x

Answer

J_ if -1 <x<1.



_ P § 2x _ -1 2x

Letu = sin (—sz) andv = tan (1_32)-

We need to differentiate u with respect to v that is find ?.
v

23
We have u= 5111_1 (—\')
1+x2

By substituting x = tan 6, we have

e _1( 2tanB )
HESIATY (tan@)2
. -1( 2tan8 )
=u=sin""|——7%5=
1+tan®6

= u=sin"! (M) [ sec?8 - tan26 = 1]
sec? @

9 % sin @
= u=sin"! 75058
cos<0
_— sin @ 5
=u=sin""(2x X cos- B
cosB

= u = sin"1(2sinBcosh)

But, sin26 = 2sinBcos

= u = sin"(sin26)

Given-1 <x<1=xe€(-1,1)
However, x = tan 0

=stan 0 e (-1, 1)
T
=fec (—E,E)
T
=2B0¢ (—E,E)
Hence, u = sin"1(sin206) = 26

= u = 2tan"1x

On differentiating u with respect to x, we get

du d
_ = — -1
= dX(Ztan x)
du
= —=2—(tan"'x
dx d ( )
4 (tan'x) = —
We know — (tan™"x) = —
du 9 1
7%
= dx 1+x2
du 2
“n dx — 1 _I_Xz

23
Now, we have v = tan™? (1 “2)
—X

By substituting x = tan 6, we have



. _1( 2tan® )
v=tan *|———
1—(tan0)?2
; _1( 2tan B )
=v=tan |———
1—tan2@
But, tan 26 = 2tanf
1-tanZ 8

= v = tan"1(tan20)

m

However, 8 ¢ (_E’E) =20¢ (— gg)
Hence, v = tan"1(tan26) = 26

= v = 2tan 1x

On differentiating v with respect to x, we get

dv d
—=—(2tan"'x
dx dx( )
dv d
=;,£=2&(tan_lx)

2 (tan1x) = —
We know — (tan™*x) = —
dv 9 1
- = b4
=>dx 1+x2
dv 2
Tdx 1+4x2

b W
We have &£ = g5

dwv —

dx

2
du 711xz
dv 2

1+x2
du 2 1+x%2
== %
dv 1+x2" 2
du
dv

du
Thus, == 1
16. Question

Differentiate cc)s_l(ﬂrx3 —3x) with respect to tan™’

Answer

Let u = cos™}(4x3 - 3x) and v = tan? (V 142)

du

We need to differentiate u with respect to v that is find e
v

We have u = cos™1(4x3 - 3x)

By substituting x = cos 6, we have




u = cos 1(4cos36 - 3cosh)
But, cos36 = 4c0s36 - 3cosh

= u = cos 1(cos36)
Given,Z<x<1=x¢ (3,1)
2 2
However, x = cos 6
oc(31)
= cosb € (=,
T
=0e (0,5}
= 30 (0,mM)
Hence, u = cos1(cos36) = 36
= u = 3cos 1x

On differentiating u with respect to x, we get

du d
-1
dx dx (3cos™x)

du d
—_— = —_— -1
= = de (cos™'x)

1

y1-x2

We knowdi (cos™x) = —

.4

du 3( 1 )
= — = —
dx V1 —x2
du 3
Tdx J1-x?
X

=
Now, we have v = tan™! ("1_‘)

By substituting x = cos 6, we have

/1—(cosB)2
cosB

v =tan?! (V

[1— -:0529)

1|V
= v =tan
cosB

(ein2 .
= v =tan?! (Lne) [ sin20 + cos26 = 1]
cos@

51118)

= v =tan"?! (
cosB

= v = tan"1(tan®)
However, @ ¢ (0,3)
3

Hence, v = tan"1(tanB) = 6

= v = cos 1x

On differentiating v with respect to x, we get



£=£(cos 1x)
4 1) - L
We know x(cos x) Ve
dv 1
dx V1—x2
d ﬂ
We have == = g
dwv kil
dx
_3
%z V1 —x2
dv 1
W1 —x2
du 3 Vv1—x2
= X
dv V1—x2 -1
du 3
e

du
Thus, = 3
17. Question

X : 2
Differentiate tan_l[ —] with respect to 5111_1(231*\!1— X° ) if —
1-x° ' '

1
N

Answer

Letu =tan* (Mﬁ) and v = sin*(2xy1 — x2).

We need to differentiate u with respect to v that is find ?.
v

We have u= tan_l ( ,Y_)
V1-x2

By substituting x = sin 6, we have

u=tan? (Lle)
J/1—(sinB)?

= u=tan? (ﬂ)
v1—sinZ0

=u= tan‘l( ﬂ) [ sin%0 + cos?0 = 1]

ycos®@

= u=tan? (51119)
cosB

= u = tan"1(tan®)
. 1 1 1 1
Given —— < x< —=x¢ (——_,—,_)
V2 V2 |2
However, x = sin 6

ne ( 1 1 )
=sinf e (——,—=
V2'V2

<X <

1
ﬁ .



=0¢€ (—g,g)

Hence, u = tan"1(tan®) = 0
= u = sin"lx
On differentiating u with respect to x, we get

du
_— = — in~—1
& (sin™'x)

1
Vi1—x2

We know % [:5111_1};) =

du 1

e E = 7\] 1 — Xz
Now, we have v = sin™!(2xy1 — x2)
By substituting x = sin 6, we have
v =sin? (2 sinf/1— (sin(—})?)
= v=sin"! (2 sin@4/1 — sin? B)
=V = 5111‘1(2 sin B v cos? Ei) [ sin20 + cos26 = 1]
= v = sin"}(2sinBcosb)
= v = sin"1(sin20)

m T m T
However, 8 ¢ (~7,7) =20 ¢ (~1.5)
Hence, v = sin"1(sin 26) = 26.
= v = 2sin"1(x)

On differentiating v with respect to x, we get

dv d

(7 ain-1

= dx(z sin™'x)
dv d
9 (gin-1

=2 de (sin"'x)

1

We know % (sin_lx) =

V1-x=
dv 5 1
R — %
~ ix V1 —x2
dv 2
Tdx (1-—x2

1
%z\.l—){2
dv 2

Vv1—x2



du 1 Vv1—x2
= — = ®
dv 1 —x2 2

_du_l

“n E —_— 2
Thus, du_1
dv 2

18. Question

. . o > . -1
Differentiate sin 1 ,‘1 _x? with respect to cot

1-x

Answer

Let y =sin~?y1—xZand v = cot™? (M%)

du

We need to differentiate u with respect to v that is find -
v

We have u=sgin™t V1 —x2
By substituting x = cos 6, we have

R o
u=sin"t,/1 —(cosh)?

- N o
= u=sin"1y1—cos20

= u=sin"t+sin20 [~ sin20 + cos28 = 1]
= u = sin"1(sinB)

Given,0 <x<1l=x€(0,1)

However, x = cos 6

=cosBe(0,1)
=0e (O,g)

Hence, u = sin"1(sinB) = 8
= u = cos Ix
On differentiating u with respect to x, we get

du d
- _ -1
dx dx (cos™x)

1

y1-x2

We khOWdi (cos™x) = —
X

du 1

& VI

Now, we have v = cot‘l(

Vl—xz)

By substituting x = cos 6, we have

J1—(cosB)?

_if0<x < 1.



cosB )

/1— cos28

=v= cot‘l(
v

>v= cot‘l( ﬂ) [ sin20 + cos26 = 1]
\/ sin? @

COSB)

=v=rcot™? ( :
sin @

= v = cot1(cotb)
However, 8 ¢ (0,3)
2

Hence, v = cot™1(cotf) = 6
= v = cos1x
On differentiating v with respect to x, we get

dv d
- _ = -1
= i (cos™'x)

1

y1-x2

We know di (cos™x) = —
X

dv 1

& V1w

d R
We have =% = 4=
dx

dv
1
%z V1 —x?
dv 1
V1 —x2
du 1 Vv1—x2

= —= X
dv V1—x2 -1

_du_:L
e

du

19. Question

. . p— 2 2 . By 5 . 1 1
Differentiate sin l(ﬁax l-a-x~ ) with respectto J/]1_4° x? if ——=<ax < —.
T . TR TR
Answer
Letu = sin™!(2axy/1 —a?x?) and v = T — aZxZ.

We need to differentiate u with respect to v that is find ?.
v

We have u = sin~!(2axy1 — a?x?)
= u=sin? (Zax\fl — (ax)z)

By substituting ax = sin 6, we have

u=sin~?! (2 sinB/1— (51119)2)



= u=sin"?! (2 sillﬂv’m)
= u = sin~*(2sin B /cos?8) [ sin26 + cos?6 = 1]
= u = sin"1(2sinBcosh)
= u = sin"(sin26)
Given —% <ax < %:- axe (—%i,_)
W W

However, ax = sin 6

1 1
= sinB € (—— —)

V2'V2
=0¢€ (—g,g)
= 20¢ ( g,g)

Hence, u = sin"1(sin 26) = 26.
= u = 2sin"(ax)

On differentiating u with respect to x, we get

du d

— — — (7gin-1

- i (2sin 1 ax)
du d
9 (sin-1

= = zdx[sm ax)

d 1
We knOW — in~1 = T—
= (sin™'x) Nppe

du 1

:E_z xivl_ (ax)zE(aX)

du_ 2 [ d ( )]
= dx 1 —azx2 T
du 2a d
= —(x)

= — =
dx 1 —aZxzdx
d
We knowa(x)= 1

du 2a 1
=—=——x
dx  1—ax?

du 2a

" dx v1—a%x?
Now, we have y = /1 — aZx2
On differentiating v with respect to x, we get

R N
dv

_d[:l ZQ)E
:d}{_dx a" X" )2

We know di (x™) = nx™?!

X



dV 2.2 —ld 2.2
=>E=E(1—HX)2 &(I—HX)

dv 5 2
ﬁ&—_(l_a}{) [d (1)__(3-}{)]

dv 1
- _ 2
= dx 2{1 —alx dx( )t (X )]

We know di (x™) = nx®* and derivative of a constant is 0.
X

dv 1

_ 0_222—1
== —2{71—312}{2[ a*(2x* )]

dv 1

=—=———[-2a’x
dx 2»f1—a2x2[ )

dv a’x

Tdx _\,’1—32){2

We have & _ 3
dwv ==
dx
2a
du _ _vV1-—a%x?
dv ax
V1 —aZx?
du 2a V1 — a2x?
dv 1 —azx2 —aZx
du 2
dv  ax
Thus, du__2
A" ax

20. Question

. . -1 X . el
Differentiate tan | —— | with respectto fj _y2 if-1<x<1.
1+x ’

Answer
- -1 T _ oz
Letu = tan (1+ )andv_ V1-—x2

We need to differentiate u with respect to v that is find E.

We have u= tan_l (E)
1+x

By substituting x = tan 6, we have

. _1(1—‘53119)
u=tan *|{——
1+ tan®
T
tang—tan(-}
=u=tan? —
1+ tangtanﬁ

tanA — tanB

= u=tan”! (tan (3 -0)) [+ tm(a- ) = T



Given, -1 <x<1l=>xe(-1,1)
However, x = tan 6

=stan 0 e (-1, 1)
T
1’1)

= g— Be (O,g)

Hence, u = tan™? (tan G - BD = E -8

:BE(—

T[ -1
=u=,—tan7x

On differentiating u with respect to x, we get

du_d (E —tan~! x)

dx dx ‘4
du d ,m d
(= -1
=>dx dx(4) dx(tan x)

We knowdi (tan'x) = —X_ and derivative of a constant is 0.
X

T 142
du 0 1
= dx 1+ x2
du 1
Tdx 1+ x2

Now, we have y = /1 — %2

On differentiating v with respect to x, we get

dv d
_Yraz
E_dx(vl Xz)

dv d
o ax(LTX

We know di (x%) = nx®?1
X

dv 1 1 .d

I w2yl 2
=:-dX 2(1 x%)z dx(l x%)

dv 1 ird d

T wys | R
= dx 2(1 x%)2 dx[l) dx(x )]

dv 1 d d
- - |— — (2
= dx 241 —x2 [dx(l) dx (x )]

We know di (x™) = nx™ ! and derivative of a constant is 0.
X

dv 1

»—=——"""J0—2x2"1
dx :N:L—le J

dv 1 (23]
Tax aviox2

dv X

.'.&z \.l_xz




dx
1
du 1+ x?
dv _ X
V1 —x2
du 1 V1—x2
dv 1+ x2 —X

du 1-—x2
Tdv x(1+x2)

r—
Thus, 8 — Y12
dv x(1+x7%)

MCQ

1. Question

Choose the correct alternative in the following:
If f(x) = logy2 (log x), then f'(x) at x = e is
A. 0

B.1

C.1/e

D 1/2e

Answer

f(x) = logy2 (log x)

Changing the base, we get

log(logx)
logx?
loga

v logpa = Togh

= f(x) =

log(logx)
2.logx

So,f'(x) = {logx [& {log(logx)}] +log(logx) [dx {logx}]}
= f'(e) = %[@ [lo:;e .l] +log(loge) [ loge)z %”

—f'(e) = %[ [Wle)? ﬂ + log(loge) [_ (é)z %”

=>f’(e)—§“— —]+10g(1)[ ]}( log e = 1)

= f(x) =

P00 =51 [ ] +10g0 )23
=)= 2 |logx logx og(logx) |~ logx X

Putting x = e, we get




= f'(e) =E[ = I+o. [— G)zﬂ} (“log1=0

2 12

1
- f = —
(e) e

2. Question

Choose the correct alternative in the following:

The differential coefficient of f(log x) with respect to x, where f(x) = log x is

A.

C. (x log x)™1
D. none of these
Answer
Given: f(x) = log x
-~ f(log x) = log(log x)
f' (logx) = iln:)g(logx)
dx
_ 1
xlogx

1
f' (logx) = logx 'x

= f(log x) = (x log x)1
3. Question

Choose the correct alternative in the following:

12

The derivative of the function cos_l J(cos jx) [- atx =m/6 is

A. (2/3)12
B. (1/3)1/2
C. 31/2
D. 61/2

Answer

1 1

12 "2y cos 2x
1— (cost)E]

f'(x) =— .(—sin2x) .2

1
V1 —cos2x +cos2x

.(sin2x)

Putting x = /6, we get

1 1 ( . ?.TI.')
= . .| sin—
( 2m 2 6
1-— cosf) COSF



= ! . ! .(sinE)

1—cosk L 3
COS3 12053

Il
'_l
'_\.
=
'_\.
E
L\.J|“"
o]
Ry

Simplifying above we get

A
=ﬁ.ﬁ.(‘“7)

3
=ﬁ.ﬁ.(”—)=

3]

2
~f(x) = V3 = (3)1/2
4. Question

Choose the correct alternative in the following:
Differential coefficient of sec (tan™! x) is

A X

' 1+x°
B. Xyl+ x’
1
C. ——
J1+x°
X
D. ——
J1+x°
Answer
Let f(x) = sec (tan™! x)

Let © = tan'1x

de 1
®_ 1)
dx 1+x2

, d de

f [:X) = E (SEC B)E

— secB.tan®.— - From (1)
1+x

Now 6 = tan'lx
=x=tan 6
— V1T %2 = sech - sec?0 - tan?0 = 1

Putting values, we get

=secH.tan .
1+x2

JE—
=J1+x2x——
VIR



X

W1+ x2

- 1 (x) =

5. Question

Choose the correct alternative in the following:

i£500 = tant [LTSIX 6 <y <2, then £ (6) s
l—smx
A. -1/4
B.-1/2
C.1/4
D. 1/2
Answer
N _1 [1l+sinx
f(x) = tan o
[
1+ 2. sin% cos%
=tan~! %
1— 2.sinscos5

\ 2 2

“'sin2x = 2 sin x cos x

= sin X = 2 sin x/2 cos x/2

X X X X
inZ= 22 in= i
sin®s5 + cos 3 + 2. Sinzcos3

=tan~?!

X X X X
ine = 2 i = —
N S1I 7 + cos 7 2. SlIl2 cos 7

" sin2x/2 + cos?x/2 = 1

2
¢ X
(SIII— +COS—)

X 5)2
\ SlIl2 COS?‘

X X
sins +cos5
—tan "} —2—2

sin cosx
2 2

Dividing by cos x/2 we get

X
tan-+1

= —tan~?! (1—5;5) Taking - common
2

tanc+ 1)

=tan~! (—E—

tan——1
z

X e
tani + tallg

X T
1-— tani.tang

= —tan?!

= —tan~! [tan G + g)]
tan A +tanB

“tan(fA-B)=————
an( ) 1 —tanA.tanB

=tan~? [tan G+ E)] v0=x=T1/2

X

= (5+3)



T 1

f(z)=5=mD
6. Question

Choose the correct alternative in the following:

WX

If }-':[I—LJ .thengz
X dx

A-[l—éJx-{log 1—%}—&}
B [l—inlﬁg 1—;}
C-[l—if-{log(x—l)—%}
D-[l—éJx-{log x—%}—i}
Answer

Giveny = (1 + %)w

Taking log both sides we get

1 X
= logy = log(l + E)
1
= logy =x.log (1 + ;)
Differentiating w.r.t x we get,

1dy
_— —— =
ydx

3 —v(1oe(1+ )+ 51 ()
“ax T\ x/ x+1°\ x

Putting value of y, we get

¥ - (1+3) (os(1+3) ~539)
=>dx_ X e X x+1

7. Question

iog(1 1) 4 (-
Jlog " 1+;.( XE)'X

Choose the correct alternative in the following:

V.
If xX¥ = XY, then d_"IS

dx
1+x
" 1+logx

1-logx
" 1+logx



C. not defined

logx

D.—/——=
(I+logx)

Answer

xY = X7V

Taking log both sides we get
log x¥ = log XY

y log x = (x-y) loge

ylog x = (x-y)- loge =1

X

y= logx +1

Differentiating w.r.t x we get,

dy 1.(logx+1) —%.x
dx (logx + 1)

dy logx
dx  (1+logx)?

8. Question

Choose the correct alternative in the following:

Given f(x) = 4x8, then

{3l
o2t
TR
o2ty

Answer
f(x) = 4x8
f'(x) = 32x’

Consider option (A)

() - () -slck) -

(YY) ()~
()-c(-)



Consider option (B)

g

)=+ -4
(=Y sk

Consider option (C)
((-3)-4(3) ~4(zz) - o
2/ 2/ \256/

()= - ot -
(- -
Consider option (D)

)=o) -t

7

(YY) ()~

9. Question

Choose the correct alternative in the following:

3

dy |
de B

Ifx =acos®0,y=asin?0, then ||

A.tanZ 0

B. sec?©

C.sec®H

D. |sec 0]
Answer

We are given that

x=a.cos®0,y=a.sin®0

dy
—~ | =2
L+ (dx) '

Now, we know

dy
dy _ ag
dx  dx
db



Now,

dx_ d 3g
i dea.cos

= —3acos?0sin B (Using Chain Rule)

Again
dy d 4
a0 Ea.sm 7]

= 3asin? B cosB (Using Chain Rule)

4

Now, E _ _3‘!9‘__ _ 3asin® B cosh
dx a6 —3acos®Bsind

By Simplifying we get,

dy
i —tanB

d 2
1+ (d_i) = J1+(—tanB)?2 = /1 +tan2 0 = \/sec?0

dy :
~ {1+ (—) = 8| =(D
=) =lIsect] = (D)
10. Question
Choose the correct alternative in the following:

If

-

A —

=

1+x~

[

2—x?
Answer
2
y = sin~! (%)
Put x = tan 8= 6 = tan'1x
__,[1—tan’B
y = sin (m)
1—tan®@

— so—1 28 T —— 29
y = sin"*(cos20) Ttanzp ~ 5

y = sin~! (sin G - ZBD



Z 29
Y=32
Putting value of 6 we get,

i 2tan~!
= - all X
y=3

Differentiating w.r.t x we get,

dy
&_O_2(1+x2)
..dt -1 —_ 1
Tax e XS T gz
dy 2
T T Tr W

11. Question

Choose the correct alternative in the following:

J with respect to ,’1 +3x atx=-1/3

The derivative of sec_l

2x° +1
A. does not exist

B.0

C.1/2

D.1/3

Answer

Letu= sec‘l( ) andv=+1+3x

&)
— =7
dv/,-_1

3

Considering u,

2x2+1

(v
u = sec
2x2+1

Put x = cos 6

0 = cosix ----(1)

u=sec?! (;) = sec‘l( ! ) w 2c0s?0+ 1 = cos20
2cos28+ 1 cos20

=sec }(sec28) = 20
= u=2cos 1x From (1)
Differentiating w.r.t x

du 2

= — = -
dx V1 —x2

Considering v,

Differentiating w.r.t x



dv 3
= — =
dx 241 +3x
du
du_ gy _du dx
=:'dv_@_d:«;'dv

dx
du_ 2 241+ 3x
T av Vi—x2Z’ 3
du_ 4 1+3x
Tav . 3\ JT-x2
—
1
(du) 4 1+3(—§)
= \av F_%_ 3° 1 ( 1)2
NS U3

=3
12. Question
Choose the correct alternative in the following:
For the curve .\/;_ \/: =1. d_‘ at (1/4, 1/4) is
dx
A 172
B.1
C.-1
D.2
Answer
v+ fy=1
Differentiating w.r.t x we get,

d d d
(V) + () =5 (D)

1 1 d d
= + — _y =0 - — [:Xn) — Il.Xn_l
2Vx 2‘\"@ X dx

ﬁﬂz_ﬁ
dx X

(&
(W
0 =)

=

ﬁcglwhfﬂ

i1

=-1=(0

13. Question

Choose the correct alternative in the following:



If sin (x + y) = log (x + y), then d_" =

A2

B. -2

C.1

D.-1

Answer

sin (x +y) =log (X +vY)

Differentiating w.r.t x we get,

dy 1 dy)
=:-cos(x+y).(1+£) X+y'(1+£
dy 1 dy)
= cos(x+y).(l+£) —X+y.(1+£ =0
dy 1
= (l—l_ﬁ) (cos(er y)_x+y) =0

= (—D (cos(x+ y) —ﬂ) + (cos(x+y) _ ) =0

Xty

dx (cos(ery) _x+y)
dy
= -1

14. Question
Choose the correct alternative in the following:
“

2x N
. J and V = tan™"
1+x~

2x dU
. J then
1+x° dv

=

Let TJ = 51'11_1[

A.1/2
B. x

C 1—-x~

1+x°
D.1
Answer

We are given that

2xX 2xX
U =sin? () v =t (75)
sin 112 an 12

dU
=7
dv

Now, we know



sin
dx dx
Put x =tan 6

du d ._1( 2% )
1+ x2

0 = tanlx ----(1)

du d | _1( 2 tanb )

= — = —sin
dx dx 1+ tanZ8

d “1(sin26) 2tan® 020
= g Sin(sin ‘I tapzg = Sm

—dZB
Cdx

I Zt -1 — 2
T dx an X_l+x2

Again

dv dt _1( 2x )
dx ~ dx an 1—x2

Put x =tan 6

6 = tanlx ----(1)

v d . _1( 2tanb )
= dx  dx Al 1—tan0
_ d tan~1(tan 26) - 2tanb — tan26
= an an "1 tan?p — an
= d 20
T odx

d
=—2tan tx = iz From (1)
dx 1+x

auv L =
Now,ﬁ=-gf=-l-gﬁ=1
dx 14+x2
du 1= (D
EA

15. Question

Choose the correct alternative in the following:

d [ 4 cosx
—= fan _ equals
dx 1 1+sinx J

A 1/2
B.-1/2
C.1

D. -1



Answer

d _ COSX
£ o (29)
dx 1+sinx

in (X _
= é tan™* %  sin G— x) = cosx and cos (g— x)
=sinx
Put——x-Zt:-t—E—f--(l)

d{t _1( sin 2t )}
=>dx an 1+ cos2t

2sint.cost

2cos?t

= %[tan‘l( )} "’ sin2t = 2sint.cost and 14cos2t = 2cos?t

d
il -1
== {ftan~(tant)}

d d fn X 1
= E{t} = E(E_ E) =—; --From (1)

d B COSX 1
o {tan 1 (m)} =-3
16. Question

Choose the correct alternative in the following:

X_ﬁd4
x—“J

equals

gl
dx

l

Answer

sl

_ x-2 du _ 1.(x+2)—(x—-2)1 _ 4
Letu= x+2 = de (x+2)2 T (x+2)2 (1)

:log{ex(u)g}]

d
~ ix
dfJ 3
== _logex + log(u)l]
df 3
== _x.lc-ge + Elog(u)]

= i[erzlog(u)] vloge=1



3 (x42) 4

= 1+1. — .(m]z——From (1)
1+ 3
=
(= 2%)
(x*—4)+3
x> 4)
3
d1 x(x—Z)E x2—-1 *)
“ax| %8 x+2 2 _4

17. Question

Choose the correct alternative in the following:

- dy
If y = /sinx +v. then — =

dx

S X

2y -1

sinx

1-2y

COsX

1-2y

COSX

2y —1

Answer

y= JsmxTy

Squaring both sides

= y? =sinx+y
Differentiating w.r.t x we get,

d d
= Zy.a'i = cosx+d—i

dy
= E(Zy— 1) = cosx

dy cosx
= — = =
dx 2y—1

18. Question

Choose the correct alternative in the following:

If 3 sin(xy) + 4cos (xy) = 5, then d_‘ =

dx

-

w4



3sin(xy ) +4cos(xy)

3cos(xy )—4sin(xy)

3cos(xy)+4sin(xy)

4cos(xy)—3sin(xy)
D. none of these
Answer
3 sin(xy) + 4cos (xy) =5
Differentiating w.r.t x we get,

=3 [cos(xy). (1.31 + xg)] + 4 [— sin(xy). (1.y +x g)] =0

(Using Chain Rule)

d d
= [Sycos(xy) + BXCOS(Xy).d—i] + [—4y sin(xy) — 4xsin(xy).d—ﬂ =0

d
= d_i [3x cos(xy) — 4x sin(xy)] = 4y sin(xy) — 3y cos(xy)

dy  y[—4sin(xy) + 3 cos(xy)] y

dx  x[3cos(xy)— 4sin(xy)] X

dy y
ST W
19. Question

Choose the correct alternative in the following:

If siny = x sin (a + y), then d_t is

sina

" sinasin®(a +v)

g sin“(a+y)

sina

C.sinasin? (a +y)

p. Sin(a-y)

sina
Answer
siny =xsin(a +vy)

siny
= ———" =X
sin(a +y)

Differentiating w.r.t y we get,

dx d ( siny )
= dy dy\sin(a+y)

_ cosy (sin(a+y))—cos(a+y).siny
B [sin{a+y)]2




cosy(sinacosy + cosasiny) — (cosacosy — sinasiny) siny
B [sin(a +y)]2

sinacos®y + cosacosysiny — sinycosacosy + sinasin’y
N [sin(a+ y)]?

sina(cos®y + sin® y) + cosacosysiny — sinycosacosy
- [sin(a+ y)]2

dx sina - cos?v 4 sy = 1
&y Em@tyr cos“y +sin“y =

Sy _sinGry)
dx sina

20. Question

Choose the correct alternative in the following:

The derivative of cos™! (2x2 - 1) with respect to cos™! x is

A.2

1
241-x°
C. 2/x
D.1-x
Answer

Let u = cos! (2x2 - 1) and v = cos! x
du

— =7

dv

Considering u = cos™! (2x2 - 1)

Put x = cos 8 = 0 = cos 1x ---(1)
u=cos ! (2cos?6 - 1)

u = cos ! (cos26) - 2cos26 - 1 = cos26

u=20
u = 2 cos 1x -- From(1)
Differentiating w.r.t x we get,

du 2

= — = ——

dx V1 —x?
Considering v = cos™! x
Differentiating w.r.t x we get,

dv_ 1

- — =
dx Vv1—x2

du

=>E=

_du dx
T dx Tdv

ol e 2
:x:|«::|>c|::



du _ 2 (—\;ﬁ)

=;.E__*\.-l—}x{z o
du 5

= — =
dv

21. Question

Choose the correct alternative in the following:

If f(x)= Ax2 + 6% + 0 then f(x) is equal to

A l1forx<-3
B.-1forx<-3
C. 1 for all xe R
D. none of these
Answer

flx) =vx2+6x+9
= f(x) = /(x + 3)2

= f(x) = |x+ 3|

=;,11'(},({)_[(7‘H‘3),X+?:-3_3*0«::})r;:_:»—3
T l-(x+3) x+3<0=x<-3

l,x=-3
= f(x) = [—1 X< —3

22. Question

Choose the correct alternative in the following:
If f(x) = |x2 - 9x + 20|, then f'(x) is equal to
A.-2x + 9 for all xe R

B.2x-9if4 <x<5
C.-2x+9if4<x<5

D. none of these

Answer

f(x) = |x2 - 9x + 20|

= |x2 - 4x - 5x + 20|

= |x(x - 4) -5(x-4)|

f(x) =] (x-5) (x - 4) |

(x—5)(x—4),x=5andx =4
= f(x) =[ —(x—5)(x—4),4<x<5

(2x—9),x=5 andx =4

’ _
:f(x)_[ 9x+9,4<x<5

23. Question

Choose the correct alternative in the following:

If f(x)= ,.fx—" —10x + 25. then the derivative of f(x) in the interval [0, 7] is



Al

B.-1

C.0

D. none of these
Answer

f(x) = vx2—10x+ 25

= f(x) = {/x2 — (2)(5)x + 52
= f(x) =/ (x—5)2
= f(x) = |x— 5|

Z)f(x)_[(x—S),x—BEOc:»sz
—(x—-5),x—-5<0=x<5

1,x=5
:’”X)z[—l x<5

Since there is no fixed value of f'(x) in the interval [0,7], so the answer is (D) none of these
24. Question

Choose the correct alternative in the following:

If f(x) = |x - 3] and g(x) = fof(x), then for x > 10, g’(x) is equal to
Al

B. -1

C.0

D. none of these

Answer

a(x) = fof(x) = f(f(x)) = If(x) - 3] ~ f(x) = [x - 3|

=[x - 3] -3

e a | (x=3),x>3

Ix BI_{—(X—B),X<3

Since we have given x > 10 then |x - 3| = (x - 3)
S g(x) = [(x-3)-3] = |x-6|

. _[(x—6),x>6
*Ix -6l _{—(x—é),x< 6

Since we have given x > 10 then |x - 6] = (x - 6)

S g(x) = (x - 6)

d
g0 = (x-6=1=(8)
25. Question

Choose the correct alternative in the following:
1=m \ M+ W=l

x! x™®

x™ x"

Xn

_IJ _ then f’(x) is equal to
X




Al
B.0O

C. Xl+m+n

D. none of these

Answer

l+m

1 Ly IR oy 0l
w-(%) & &

(X1)1+1“. [:xm)m+n. (Xn)nﬂ

f[:X) = [:Xm)1+m_(xn)m+n_ (Xl)n+1

(X) 12+1n_ (X) mz+n_ (X) nZ+41
= l+m?2 m+n? n+l2
(x)+m? (x) =407 (x)

z, 2, 2
(X)l +m-+n* +m+n+l

= f(x) =

[:X) EtmZinZ +mintl
Differentiating w.r.t x
QO=-Y_o

dx

26. Question

Choose the correct alternative in the following:

1 1 1
If, vV = - -
d l_xa—h _Xc—h I—Xb_c Ly l_xh—a Lxt2
Al
ca-h-c-1
B-(a+b-¢)"
C.0
D. none of these
Answer
_ 1 1 1
y= 1+x3 byye-b g4 b-cpa-c g4 bragc-a
1 N 1 1
=yV= a T
X* X xb  x= xb  xc
1+;+; 1—|—§—I—F l-I-E—FE
xP x© x?

=V=% + b + b

xb+xa4xe xo4+xb4+x2 xa+xb4xc

x2+xP 4+ x°
= y =

Txi+xP+xC
Differentiating w.r.t x
dy
= — =
dx

27. Question

0

Choose the correct alternative in the following:

V.
_. then d_ is equal to



\ dv .
If ] —x% +./1—=v? =2 (P =+v° _then = is equal to
v Y-y =’ (' -y T

2 6
A X Jl_f"
}I'_' 1—X6

D. none of these

Answer

\.Il_x5+vfl_y5=aa(xa_y3)
Let x3 = cos p and y3 = cos q

cos'1x3 = p and cosly3 = q --- (1)

= /1 —cos2p + /1 —cos2q = a*(cosp — cosq)

= sinp + sinq = a(cosp — cosq)

= 2sin (p —2I— q) .COS (?) = —2a’sin (pz;q) .sin (p —2I— q)

Comparing L.H.S and R.H.S we get,

= - _
() R
P—q 1
= tan )=—a—3
P—q - 1
=5~ =tan 1(—3—3)

Substituting value of p and q from (1)

1
= cos }(x?*) — cos™i(y?) = 2.tan™? (— a_a)

Differentiating w.r.t x we get,

3x? ( 3y? )dy
= - -[-—=—).==0

V1-—x¢6 NEE dx

( 3y? )dy 3x?
5| —=—

J1—ye/ dx  1—x5

Comparing L.H.S and R.H.S we get



dy x? [1—y®
=>dx_y2 1—x*

28. Question

Choose the correct alternative in the following:

If v — lggm_ then the value of d_‘ at x = Tis given by
’ ) dx 4

A. ©

B.1

C.0

D.1/2

Answer
y = logytanx
1
= vy =log(tanx)z
1
=y= Elog(tanx)
Differentiating w.r.t x we get,
dy 1 1

2
= —=— —— (sec“x
dx 2 tanx ( )

I 2 tan—
dy 11 2
-~ -z 2
(dx)xzz 21 (2)
()
dx/ ™

29. Question

Choose the correct alternative in the following:

I _1 A e
If sin

2 )

dy .
=loga then — is equal to
X +y dx

=]
¥

=]
¥

X

D. none of these

Answer



2z 2z
R b ) _
sin (xzﬂrz loga

x2 — yz
2Ty = sin(loga)
Puty = x tan6

B =tan™?! G) ----(1)

x2—x%tan®0

= T Tanie sin(loga)

x?—x%tan’0 |
= =

x?+x?tan? 68 sinloga)

x*(1—tan’8) |
~ X2(1+tan?0) sin(loga)

. (1 —tan®0)

= c0s 20 = sin(loga) v~ ————— = cos28

" (1+tan29)

= 20 = cos ![sin(loga)]
-1 X _ 1 —1.s
= tan (x) = cos [sin(loga)]

Taking tan on both sides
el 1
1+ _ - 1
= tan [tan (x)] = tan [2 cos [mn(loga)]]

e
= X—tan 5 cos [sin(loga)]

Differentiating w.r.t x we get,

- dx° dx _

1
.. =17z .
= 0 =~ tan [—zcos [mn(loga)]] is a constant

dy
:X.E—y—()

Iy
Tdx x
30. Question

Choose the correct alternative in the following:

If siny = x cos(a + y), then d_‘ is equal to
dx

A C0sT(a+y)

cosa
cosa

" cos’(a+y)

c sin’y

cosa

D. none of these



Answer
siny = x cos(a + y)
siny
X=—7—"—
cos(a+y)
Differentiating w.r.t y we get,

dsiny
E _ T.cos{aﬂ:]—

dy cos?{a+y)

dcos(aﬂ?)( iny) . ;
—ax =¥ (Using quotient rule)

dx cosy.cos(a+y) — [—sin(a+y)].(siny)
dy cos2(a+y)

dx cos(a+y).cosy+sin(a+y).(siny)

dy cos2(a+y)

dx _ cosl(a+y)-yl Using cos(a-b) = cos a.cos b + sin a.sin b
dy cos?(a+y)

dx  cosa

dy cos?(a+y)
~dy cos*(a+y)
" dx  cosa

31. Question

=(4)

Choose the correct alternative in the following:

If v =log

L—X:J dy
= |.then —=
+X° dx

4.3
A 4x
1-x*
5 Ax
1-x*
C. L T
4-x
4.3
D. Ax
1-x*
Answer
1—x=
y = log(17%)
d(1-x2) 2y dla4x®) o
dy _ 12[ m ) '{“‘)] (Using quotient rule)
dx 17X (1+x2)2
1+

dy 1+ x?[-2x(1+x?) - 2x(1—-x?%)
dx  1-—x2 (1+x2)2

dy 1 -2x(1+x%?+1-x%)
dx  1-—x2 (1+x2)

o~ o




_dy_ —4x]
Codx 11 —x¢

32. Question
Choose the correct alternative in the following:

, dv
If y =./sinx +v. then d_ equals.

X

COSX

2y -1

COsX

1-2y

S X

1-2y

sinx

2y —1

Answer

y= JsmxTy

Squaring both sides, we get
y2 =sinx +y

Differentiating w.r.t y we get

2y = dX-I—l
y—cosxdy

dx 2y-—1
dy  cosx

~dy  cosx

Tdx 2y-—1

33. Question

Choose the correct alternative in the following:

SN X +CcosX 7
If y = tan ™ —J then d_" is equal to
COSX —sSINX dx
AL
2
B.0
C.1

D. none of these

Answer

sinx+cosx)

y = tan™! (

COsK—SIinx

Dividing Numerator and denominator by cos x we get,



sinx COSX
1| cosSX  cosX

y=mtn"|sx _ sinx
COSX  COSX
; _1( tanx+1 ) -1( 1+ tanx )
=tan" " |\—————| = —
y 1—-1tanx 1—1.tanx
™
tang +tanx
y=tan | ——F——
1-— tanz.tanx
; ‘1[‘[ (TE+ )] tana + tanb tan(a +b)
=tan " |tan(—-+X)| v ——————-=tan(a
y 4 1 —tana.tanb
4
=—+X
Y=73

Differentiating w.r.t x we get,

d

S =1
Very short answer

1. Question

If f(x) = loge (l0ge X), then write the value of f'(e).
Answer

f(x) = loge(logex)

Using the Chain Rule of Differentiation,

1 1

) = logex;

1 1

So, f(e) =

logee e
— 1 (Ans)
e
2. Question
If f(x) = x + 1, then write the value of
Answer
f(x) =x+1
— (fof)(x) = f(x) + 1
=(x+1)+1
=x+2
S0, = (fof) (x) = £ (x+ 2)
=1 (Ans)

3. Question
: . dy
Iff' (1) =2 andy = f(loge x), find .. atx = e.
dx

Answer

y = f(logex)



Using the Chain Rule of Differentiation,

dy_
dx

So,atx=e

, 1
f'(log.x) <

dy_
dx

f'(log.e) -

- r()-;

2 (Ans)
[=]
4. Question

If f(1) = 4, f'(1) = 2, find the value of the derivative of log (f(&)) with respect to x at the point x = 0.

Answer

1

Using the Chain Rule of Differentiation, derivative of log(f(eX)) w.r.t. x is e

F(e¥)

So, the value of the derivative at x =0 is

(e = (1)

1
f(e®) f(1)

So, the value of the derivative at x = 0 is 0.5 (Ans)

5. Question

If f(x)=+/2x" —1 and y = f(x?), then find at x = 1.
Answer

y = f(x?)

dy .,
--E—f(x )-2x

=2x,/2(x?)2 -1

= vam

Putting x = 1,
SN R L
=2/2-1

=2v1

=2

e, & _ 2 atx =1. (Ans)
dx

6. Question

Let g(x) be the inverse of an invertible function f(x) which is derivable at x = 3. If f(3) = 9 and f'(3) = 9, write



the value of g’(9).

Answer

From the definition of invertible function,
g(f(x)) = x ...(i)

So, g(f(3)) = 3,i.e,9(9) =3

Now, differentiating both sides of equation (i) w.r.t. x using the Chain Rule of Differentiation, we get -
g’'(f(x)). f'(x) = 1 ...(ii)

Plugging in x = 3 in equation (ii) gives us -
g'(f(3)).f(3) =1

or,g'(9).9=1

i.e., g'(9) = 1/9 (Ans)

7. Question

dy
If y = sin™! (sin x), — _ Then write the value of — for x e

|
A
o] A

Answer

For x € (—g,g),
y = sin~*(sinx)
=X

So, g = 1 (Ans)

8. Question

i 3J' . . . 7
if T = x <>" andy = sin"! (sin x), find d_‘

2 2
Answer

m 3m

Forxe (.5)
y=sin"1 (sin x)
= sin’! (sin (m -(m -x))
(to get y in principal range of sin! x)
ie.,
y=T-X

d
e —y = —1

dx

dy dy
From the last problem we see thatd— —=land— +=—1
Ky dxyat

So, y is not differentiable atx = g
Extending this, we can say that y is not differentiable at x = (2n+1)§

So, forx E?'z—“]



%: —lxe€ (2’32_“) (Ans)

doesnotexistatx =

aE
| g

»

9. Question
-1 . dV
Ifm=x=2mandy = cos* (cos x), find ——_

Answer

y = cos! (cos x)

for x g (m, 2m)

y = cos1(cos x)

= cos}(cos (1 + (x - M)

= cos1(-cos (x-m))

=T-(X-T)

= 2T - X

[Since, cos(n+x) = - cos x and cos1(-x) = n-x]

So, & _ _
dx 1

For cos 1(cos x), x = nyr are the ‘sharp corners’ where slope changes from 1 to -1 or vice versa, i.e., the
points where the curves are not differentiable.

So, for x g [m,2m]

E_[ —1,x € (m,2m)

- , (Ans)
dx does notexistforx = m, 2m

10. Question

I _ write the value of d_t for x > 1.

dx

If y =sin~ 5

1+x
Answer

2x

m) = 2tan"'x

y = sin™! (
So,

d 1
dy _

dx 1+x2

2
C14x2

So, answeris ¥ — _2_(Ans)
dx 1+x2

11. Question

If f(0) = f(1) = 0, f(1) = 2 and y = f(&) ), write the value of dy atx = 0.
dx

Answer



y = (e g™
u 4

Using the Chain Rule of Differentiation,

—=u-v+u-v
dx

= f(eX). ef®) f'(x) + f(eX)eX. ef®)

Atx =0,

d
E:i = f(e?) - afl0)fr (0) + ' (e%)e? - af(0)

= f(1). ef® £(0) + f(1). f0)
=0.e%f(0) + 2.e0
=0+21

=2

12. Question
If y = x|x|, find d_‘ for x < 0.

Answer
y = X|x|

or, y — [ x?,whenx = 0
—x%,whenx < 0

So, forx <0

dy d )
& = E(—X )
=-2x (Ans)

13. Question

dy

If y = sin"!l x + cos™! x, find —_.

dx

Answer

We know that sin™'x + cos~1x = g

So, herey = sinl x 4+ cos! x
T . .
=3 which is a constant.

1

Also, sin"! x and cos’! x exist only when -1 < x < 1

So, ? = p when x £ [-1, 1] and does not exist for all other values of x.
X

14. Question

If x =a(® + sinB),y =a (1 + cos 0), findﬁ.

dx



Answer

dx d;
— = d—yz —gj
35 — a(1+ cosB) and -2 a(—sin@)

Using Chain Rule of Differentiation,

dy dy dé
dx de dx

. 1
=al= 51119)-3(1+C05 0)
- sin @
" 1+4+cosH

sin® 1—rcos@
1+cosB 1—cosB

sinB (1 —cosB)
1—cosZB

sinB (1 — cos0)
sin28

1—rcosB

sin®

=cot 6-cosec 8 (Ans)

15. Question

— 2 r
If —E <X <0 andy :tan_l ﬂ find d_"
5 )

2 1+cos2x dx

Answer

tan-1 1—cos2x
= tan —_—
y 1+ cos2x

. _1j1—(1—251112x)
= tan

1+ (2cos2x—1)

ity 2
) 25in*x

=tan~
2c082x

=tan™!/tan?x

When _T <X < (, tan x is negative. So, square root of tan? x in this condition is -tan x.
]

S0, y = tan"*tan?x
=tan! (-tan x)
=-tan’! (tan x)

=-x

Andso ¥ _ 4 (_
dx dx( X)

=—1,forx € (— E 0) (Ans)



16. Question
If y = %%, find d_" atx = e.
dx
Answer
y=x*
Taking logarithm on both sides,
logy = x log x

Differentiating w.r.t. x on both sides,

L&y +1-1
v dx_x 0gxX
=1+log X

d
S _ y(1+ logx)

dx
=x* (1+log x)
So,atx = ¢,

dy .
I e®(1+ loge)

=e® (1+1)
=2e® (Ans)
17. Question

1-x dy
If y = tan " —XJ find &
1+x dx

Answer

1—x
- (1)
y an 1+x

Using the Chain Rule of Differentiation,

dy 1 (1+x)-(1—-x'—-(1+x)-(1—-x%x)
dx 1-x\2 (1+x)?
T+ () ’
B (1+x)? (1+x)(-1)—-(D(1—-x%)
T (1+x2+(1-x)2 (1+x)2
2

T+ (1-x)2

———1 (Ans)
1+x2

18. Question
if y = log, x, find dy
dx

Answer

loge x

= log, X =
y Y% loge a



dy 1 1
dx_logea.x
——> (Ans)
xlogza

19. Question
. dy
If v =log/tan x. write d_
X

Answer

This particular problem is a perfect way to demonstrate how simple but powerful the Chain Rule of
Differentiation is.

It is important to identify and break the problem into the individual functions with respect to which
successive differentiation shall be done.

In this case, this is the way to break down the problem -

dy_ dy d{\,*tanx} d(tanx)
dx  d(ytanx) d(tanx)  dx

ie E_d{logutanx}l d{\,'tanx:l d(tanx)

Y odx d{ ytanx dtanx) dx

1 1
2
= . -Sec X
Vitanx 24/tanx

sec?x

~ 2tanx

1+ tan®x
~ 2tanx

1

= ; (tanx + cotx) (Ans)

20. Question

. - —xX~ ‘ _ — 2 . v
If v =sin 1 — |+ 0% : = |, find d_
1+x° 1+x° dx
Answer
1 < X* _ { holds for all x € R.

1+x2

2

-
S0, y =sin~?t (i:‘ )+ cos‘l(l - ) = E forallx e R

xZ 1+x%

(vsin!m+ cos™im = g,m €[-1,1])

Hence, ? =g, forallx e B
X

21. Question

X—].J .1
— | T 511
x—1

If v = sec]

X—_IJ_then write the value of d_‘
Xx+1 dx

Answer

y = sec™! (X+ 1) +sin™! (X_ 1)
1 x+1




-1(X_ 1) . _l(x—l)
= COS + sin
Xx+1 Xx+1

Which exists for —1 < “;i = 1 and is equal tog
X+

x—1
Now, =< 1
x+1

= —1=0
Xx+1
x—1 x+1

= — =0
x+1 x+1

2 <0

x+ 1
2

= =0
Xx+1

=x+1>0

=x>-1...(i)

Also, 1= _1
x+1

X
=—71+1=0
Xx+1

x—1 x+1
= +
Xx+1 =x+1

2xX
= =0
Xx+1

=0

=x=0 or x<-1 ...(ii)
Comparing equations (i) and (ii), we understand that the condition satisfying both inequalities isx = 0.

So, for x=0,

x—1

N -1 X1y oW ich i
Yy = COS (x+1) + sin (x+1) =3 which is a constant
So, & { 0,x=0 (Ans)

dx  ldoesnotexistforx< 0

22. Question

IfIx| <landy=1+x+ %+ .. to e, then find the value ofﬁ,

dx
Answer
Since [x] < 1,
y=1l+x+xX+..tow

1
T 1-x
dy 1
.-.E=_m.

1
= (Ans)

23. Question

-1




| 2x -1 2x . du
If u=s1n ~ | and v =tan ~ |. Where -1 < x < 1, then write the value of —_
1+x° 1+x° dv
Answer
u=sin~! ( zxz) and v = tan™! ( zxz)
1+x 1+x

We know, du_ 2
dx 1+x2

Using the chain rule of differentiation,

dv 1 _(l+x2)- (2x) — (1+x3)"-(2x)
dx (1 —2|—Xx2)2 (1+x2)?
B (1+x%)? 2(1+x%)— (2x)(2x)
T (1+x2)2+ (2%)2 (1+x2)2
2(1-x7)

T(+x2)2+ (2x)°
Using Chain Rule of Differentiation,

du_du dx
dv  dx dv
2 (1+x?)*+ (2x)?
T1+x2 2(1—-x2)

B (1+x?)*+ (2x)?
(1 +x)(1-x2)

Dividing numerator and denominator by (1+x2)2,

2% 32

d_U_ 1+(1+x2)
dv 1—x2
1+ x2

1+ sin®u
~ cosu

=sec u (1+tan u) (Ans)

24. Question

_ J-u(x)
f(x)=Ilog:
If £(x) )

}_ u(l)=v (1) and u’(1) = v'(1) = 2, then find the value of f'(1).

-

Answer
Using the Chain Rule of Differentiation,

1 v(x)-u'(x)—v(x)- ulx)

f'(x) = e . >
) (v)

B vix)-u' (%) —v'(x) - u(x)

- u(x) - v(x)

Putting x = 1,

v(1)-u'(1)—v'(1) -u(1)

F)= 2D V(D)




B 2v(1) — 2u(1)
u(1)-v(1)
Since, u(1) = v(1),
2v(1l)-2u(1)=0
i.e., f(1) = 0 (Ans)

25. Question

Ify = log [3x], x = 0, find 9%
dx
Answer
y = log |3x|
So, &¥_ 1.
dx 3x 3

1
=—x%0

X

i.e.,; dy _ 1,x¢ 0 (Ans)
dx

N
26. Question
If f(x) is an even function, then write whether f’ (x) is even or odd.
Answer
f(x) is an even function.
This means that f(-x) = f(x).
If we differentiate this equation on both sides w.r.t. x, we get -
f'(-x).(-1) = f'(x)
or, -f'(-x) = f'(x)
i.e., f'(x) is an odd function. (Ans)
27. Question
If f(x) is an odd function, then write whether f’(x) is even or odd.
Answer
f(x) is an odd function.
This means that f(-x) = -f(x).
If we differentiate this equation on both sides w.r.t. x, we get -
f'(-x).(-1) = -f'(x)
or, f'(-x) = f'(x)
i.e., f'(x) is an even function. (Ans)
28. Question
Write the derivative of sin x with respect to cos x.

Answer

d

dicosx)

We have to find

(sinx)

So, we use the Chain Rule of Differentiation to evaluate this.



sinx) =
d(cosx) ( )
1
= C0SX -
—sinx

=-cot x (Ans)
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