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(1) If f(x)=x sin% for x # 0 and f(0) = 0, prove that f is continuous but not
differentiable at 0.

(2) Find derivatives of the following functions using the definition of a derjyati

)’(‘+11 (i) a3X (i) sin x2 (iv) xsinx

[Ans: (i) %, (ii) 3a3xloga, (iii) 2xcos ng X COS X + sinx]
(x +1)

(i)

i
E: )
(3) If f(x) = xzsin%, x#0 and f(0) = O, pr@ (0) = 0.

(4) If f(x)=¢€"-1 x20 and f(xRE |

, X < 0, is f continuous at 0 ? Is it
differentiable at 0 ?

[ Ans: continuous, not differentiable ]

Find derivatives with re of the following functions:
2 2 L
(5) X< sinx @ Ans : X Iogxcosx+2xlogzxsmx X sin X
log x (logx)
*
(6) 3¥Y° [Ans: 3"(1+x|og3)J
X 8 sin x [Ans: 3%(log3.x?sinx + 2xsinx + x°cosx)]
1 X X -
(8) log (x") [Ans: } (9) -© Ans; & (xlogx - 1)
an xloga log x x(Iogx)2

. 1
(10) log[log (logx)] [A"s' ongong(IogX)}
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Find derivatives with respect to x of the following functions:

(11) log(x + x/x2+a2) [Ans:

1-x c
(12) [ : i 5
- x)2(1+ x)2 |

(13) sin[log!cos (e* + x?)1]
[Ans: -(e* + 2x)t x*) cos [log | cos (* + x?)1]

(14) sin[cos{sin(e* + 1)I1] ®

[Ans: -excos[cos ln[sm(e +1)] cos(e +1)]

(15) eloglsinx| [Ans: cosx if sinx > 0, -cosx if sinx < 0]

2
(16) eta" X . sin x®\ - {Ans: elan” X (sinax 4+ 2tanS x)

[ Ans: 2x cot (tan x2 ) sec 22 ]

0 <Xx< —
. T . T T
Ans: -sinx -cosx for 0<X<Z’ cosx + sinx for Z<X<E’
not differentiable at x = %
(19) sin'1§, 0<Ixl<lal
1 -1
Ans: 2— for a > 0, 2— for a<©
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Find derivatives with respect to x of the following functions:

(20) sin?2xv1-x2, Ixl<1

Ans :

e forxe(-1 Lju[L
J1-x2° T2 J2’
2 for Ix| < —_. not differentic

v1-x2’ \/E

(21) cos™' (4x3 - 3x) @ *
1 - (

(22) sec”!

2x2 - 1
2 1
s: - for 0<x<1 and x =z —
1. x2 J2
C for -1<x <0 and x;t-i

) s x® [ 2
(23) tan " (24) tan'1[ 1+))(( -1]
1
.1 Ans:
[Ans. 2} { 2(1+x2)]
_1 1 1_
(25) tan-! 1-cosX 13 for T <x<2m [Ans: -—
| 1+ cosx 2

p— _
(26) oot —“1] {A;

X
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Find derivatives with respect to x of the following functions:

(27) sin-1

2

[Ans: 2 for Ixl <1, - 2 for Ixl > 1, not differe
1+ X 1+ Xx

4

Ans : 2 for xeR+-{1 2 > for xeR+-{-1},
1+ X + X
ot differentiable for x = 0.

(29) cos 'x + cos'1\/1-x2

[Ans: 0 for x >0, for x < 0, not differentiable for x = 0. ]

(30) sin - [Ssmx+4co [ Ans:

+1] [ (31) tan T [asmx+bc?sx} [Ans: 1]
acosXx - bsinx

2
(32) tan- * Ans : 2(1- 87)
2 (1+ 16x2)(1 + 4x2)

2

-1

2, a>0 [Ans: a2-x2}

lve the following problems as directed:

and v = tan’ >
1+t 1-1

(34) Find Y, it u = sin-1 2! 1_2t
dv

for (i) Itl<1 and (ii) t> 1.

[Ans: (i) 1, (ii)-1]
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(35) If i(x“):nx"'1 for n € N,
dx

d =
that — (xNn) =
prove tha (xn)

1 1
1 —-1
—x N (neN,
n

x € RT).

(36) Find :—i if cos(x2 +y2) = log ( xy). {Ans: {
(37) If x=a(6 -sinb), y=a(1-cosb), find
y d?y
(38) If x =cos6 + cos20 and y 0 in20, find — and —
dx
& Y 2c0s20 + cos6 d2y 3(3 + 2cosH)
2sin20 + sin® °  gy2 (2sin20 + sin®)3
2 2V
(39) If ax® + 2hx =0, prove that — = 0.
dx?
*
3 3 T d2y
(40) 1 cos0 - 2cos" 6, y = 3sin6 - 2sin” 0, e¢(2k-1)z, find —
dx
1 3
Ans: - Ecosec 6 sec 20
v
(a1) Find 9, it xy1-y2 + yVi-x2 = a. [Ans -1 yzi
X 1-Xx
d2y
(42) Find — if X =2cost-cos2t, y = 2sint - sin 2t,
dx

t¢2knor(2k-1)§, k € Z

[Ans:

3 3 3t t
—Sec  —cosecC —
8 2 2

]
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Solve the following problems as directed:

2
(43) Find I, if x = 3at2, y = 3at2. [An 21 }
dx 1+t 1+t

ec4 Bsine}

0 d2y
(44) If x=a(cose+logtan—j, y = asing, find —.
2 dx2

2

(45) Find d—;’, if x=a(1-cos6), y=a(6- sinod k@
dx
Ans : lSe(::?’gcose(:E
4a 2 2

(46) Find :—z, if y=sin xX. Ka [Ans: xx(1+logx)cosxxJ

(47) For y = (sinx)X + xSinX

. i sin x
(logsinx + xcotx) + xsmx(_ 4 cosxlong}
X

2 ]
Ans: %(\/?)XU + logx) + %x\/7

N | =

(logx + 2)

1 1

. dy x x
Find —~ f = 1 .
in dx or y=x + (1+ x)
1., 1 4

Ans: x* (1-1logx) + (1+ x)* X - (1+ x)log (1 + x)

2
X

(50) Find :—z, it xMyN = (x + y)M* N, [Ans: %}
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Solve the following problems as directed:

X X
(51) y=x* . Find :—i {Ans: XX xX 11+ xlogx + x)?)

2
(52) If siny = xsin(a + y), prove that :_V _ sin“(a+y)

X sina :
(53) If y= x¥, prove that &Y - v X ¢
’ dx x(1- ylogx)’ 2
(54) Prove that f(x) = Ix - al is not differenjimigle t x = a. Deduce that
Ix =21 + Ix = 3| is not differentiable o =2 and x = 3.

(55) If x=at2, y=2at and t 2 0

(56) prove that (1 + x2)y2 + 2xy, = 2pyy,.
(57) i prove that (1 - x2)y2 - XYy, = m? y, where m # 0.
(58 ) If (cosx + sinx), prove that Yo, -2yy +2y =0.

If y= (x+\/x2 +1)™  prove that (1+x2)y2 + Xy, =m2y.
(60) If y= (cos'1x)2, prove that (1 - xz)y2 - Xy, = 2.
(61) If y=sin(m sin'1x), prove that (1-x2)y2 - XY, +m2y:0.
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Solve the following problems as directed:

(62) If y=sinpt, x = sint, prove that (1-x?)y, - xy, +p?y=0.

-1
(63) If y=eM®@ "X prove that (1+ x2)y, + (2x - m)y, = 0.
2 1

1 1
(64) If 2x = ym + y M prove that (x2 - 1)y2 + Xy, = mo

2
(65) If y=eV* +e VX, prove that 4xy, + 2y 0
2

&

n
(66) If cos'1% = Iog(%j , prove that Y, +n2y=0_

Find derivatives with respect following functions:

(67) x sin] le<® [Ans: 2x2+2tan'1x
1+x2 1+ x

Ans: SO X X
3 1 - X2
=
(1-x9)2
[cosx-smxj [Ans: -1]
COS X + sinX

(x3- 2)v x2 +1

(x2 + 2x + 3)(2x - 5) 2

3-2)x/x2+1 3x2 X o 2(x+1) 3

X
Ans: T
31 x3-2 x2 41 x24+2x+3 2x - 5

(70)

(x2 + 2x + 3)(2x - 5)E
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Find derivatives with respect to x of the following functions:

(71) (sinx)!99% 4 (logx)*

[Ans: (sinx)'°9x[logxcotx +Wj + (Iogx)x(

" a+ bcosx }

&
Solve the following problems as directed:

(73) Let f(x) be a function satisfying t@ f(-x) =f(x) for all x. If f°(0)

exists, find its value.

(74) If x =secO - cos6 a y Q. sec e-cos"e,
then show that (x2 = (y2 + 4)n2.
2 2
(75) If x = cosG,@inse, prove that (:—z] + y[d—;] = 3sin20(5cos20 - 1).
dx

[Ans: 0]

¢
2
(76 2 = (x), then prove that 2i y3d—y = p(x)p"'(x).
dx dx?
If u and v are derivable functions of x,
d v v - 1du v dv
then prove that —(u = vu — + u’ —Ilogu.
P dx( ) dx dx g

(78) If f(2) =4, 9g(2)=9, f’(2)=9g’(2), then find Ilim —“f(x)_z. [Ans: %}

x—>2 Jg(x) -2
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Solve the following problems as directed:

2 2 3
(79) Prove that d—: = dZ —[—] .
dy dx

y 1- dy siny \/1-e

(80) If tan- = tan—, prove that — = =
2 1+ 2 dx sin x 1+ eco

(81) If ky = sin(x + y), prove that Yo = -y(1+y1)3

(82) If logy = logsinx - x2, prove that Yy, +

(83) For y = Iog7(log7 x4), obtain

{Ans: 1 }
x (log7)(logx)

(84) If =

2
(85) Prove that - a(x-y) (a=0) > dy _ [1-y"
dx 1- x2
(86) For ’3’“"—"‘2, obtain 9. {Ans: %}
a(a? - 3x?) dx a2 + x

ove that y = xlog[(ax)'1 +a!

I = x(x+1)y, +xy, =y-1

X 3 2
If I h = - .
8) y =X og(aerx J, prove that x“y, (y xy1)

(89) If y=+Vx+1+ Jx-1, provethat (x?-1)y, + xy, =%_

(90) Differentiate sin'1 x w.rt x, Ixl < 1 using the definition of derivative.
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Solve the following problems as directed:

(91)

(92)

(93)

(94)

(95)

(96)

(97)

9)

2
tan" 1| Y X 2
. dy x2 y
(100) Find dx for x = e . Ans: x| —

fy=A(x+vx2-1)" + B(x-+Vx2-1)",

prove that (x? - 1)y, + xy, - ny =

If g(x1 +x2) =9g(x1)g(x2) and g(x) #0 V x € Dg an ) = 2,
then prove that g’ (x) = 2g(x). 0

If ' =g and f'(x)= —' , then prove t (v =1+ a1
1+x3

If f(a) =2, f’(a)=1, g(a)=-1, ’(chen prove that
g(x)f(a) - f(x)g(a)

lim = 5.
X—a X-a
2 2 2 2 .2 4 3 d2p 2,2
For p° = a“cos" 6 + b" sin ve atp+p—2=ab.
de
% 1
2 2,9
2 dy _ (a® - b“)2
If (a - bcos -b, rove that — = — — -,
( @ P dx a + bcosx
If Sh = +ax +ax + ... upto n terms,
show 1-x)d—Sn_nSn1-(n-1)Sn
. dy siny y sin2y
= Xxsihy > — = = =

dx 1- xcosy x(1-xcosy) siny-ycosy

If y = f(x) is one-one and onto, p.t. f”(x) = - (f 1)’ [’ (x)]°.

Page 11



