Continuity and
Differentiability

Short Answer Type Questions

Q. 1 Examine the continuity of the function f(x) = x> +2x% —1at x = 1.

@ Thinking Process

We know that, function f will be continuous at x=a,if lm f(x) = lim f(x)=f(a).

x—a x—a
Sol. We have, flx)=x + 2x% —tatx =1.

- lim fx)=lim (1+h°+20+h?-1=2

x> h—0
and lim fx)= lim A=h®+201-h2 -1 =2

x —>17 h—0

lim flx)= lim f(x)

x -1 x—>17

and f=1+2-1=2

So, f(x)is continuous at x=1.
Note Every polynomial function is continuous at any real point.

3x +5 ifx>2

Q.2f(x)={ , at x =2.

x°, if x<?2

3x + 5ifx =2
Sol. We have, x)=1 , atx =2.
x°, if x <2
Atx =2, LHL= lim (x)°
x =2
= lim @-h? =lim (4+h> - 4h)=4
h—-0 h—-0
and RHL= lim (3x +5)
x—>2"

= lim [3@2 + h)+ 5]=11

Since, LHL=RHL at x =2
So, f(x)is discontinuous at x = 2.



1—cos2x

-  ,ifx=#0
Q.3 f(x) = o2 at x =0.
5, if x=0
1-cos?2x
Jfx#0
Sol. We have, f(x) = x?2 atx =0
5, fx=0
Atx =0, LHL= lim 1-0982%
x—>0" X
. 1-=cos2(0-h)
= lim ——==———
h—0 (0-h)
o 1-cos2h
Thso R
. 1-1+2sin®h
= |lm —M8M8M —
h—0 h2
2 (sin h)?
= lim ———
h—0  (h)?
=2
RHL = lim 71_00232’“
x—>0" X

1-cos2 (0+ h)

= lim 5
h—0 (0+ hy
2
— im 23|r; h:2
h—0 h
and f(0)=5
Since, LHL = RHL = f(0)
Hence, f(x)is not continuous at x = 0.
2x2 —3x =2 .
—,ifx#2
Q.4 f(x)=1 x-2 at x =2.
[5, ifx=2
2° -8 -2y o
Sol. We have, f(x)= x-2 atx=2.
5 ifx=2
2_ —
Atx =2, LHL = Jim 2% =8% -2
x—>2° x —2
2
~im 22 -h*-3@2-h) -2
h =0 @-h-2
. 8+2h>-8h-6+3h-2
= lim
h—0 —h
. 2h*-5h . h(2h-5)
= |m —=|m ——~
h—0 —h h—0 —h
2_ p—
RHL = | 2x 3x -2

x—>2" x -2

=5

[~ cos (- 0) =cos 0]

[-cos2 6 =1-2sin’ 0]

[ lim

g

h—>0

h—0

sinh

h

sinh
m —— =

h

|



2
iy 22+ hP 3@+ h)-2

h—0 @+h-2
 8+2h* +8h-6-3h-2
= lim
h—0 h
2
— im 2h +5h: im h(2h + 5):5
h—0 h h—0 h
and f2)=5
LHL = RHL =1(2)
So, f(x)is continuous at x = 2.
x -4 .
g, if x#4
Q. 5 f(x)=42(x—4) at x = 4.
0, if x =4
|x -4 fx =4
Sol. We have, flx)=42(x — 4) atx =4
0, ifx=4
Atx =4 LHL = 1im =4
x -4 2(x —4)
. |[4—h-4] . |0-h]
= Iim ——=|lm —
h->02[(4-h)—4] h-0(8-2h-28)
“im 2Tl and A4y = 0 £LHL
h—»0—-2h 2
So, f(x)is discontinuous at x = 4.
|x|cosl, if x#0
Q.6 f(x) = x at x =0.
0, if x=0
|x|cosl if x#0
Sol. We have, f(x) = x atx=0
0, ifx=0
. 1 1
At x =0, LHL = lim |x|cos —= lim |0 - h|cos
x—>0" x h-o0 0-
= lim hcos (jj
h—0 h
= 0 x[an oscillating number between —1and 1] =0
RHL = lim |x|cosi
x—>0" X
= lim |0+ h|cos
h—0 0+ h)
= lim hcos1
h—0 h
= 0 x [an oscillating number between —1and 1]=0
and f0) =0
Since, LHL =RHL = f(0)

So, f(x)is continuous at x = 0.



|x — q| sin ,ifx#0
Q.7 flx) = x—a at x =a.
0, if x=a
|x —a|sin Jifx#0
Sol. We have, flx) = x-—a atx=a
0, ifx=a
Atx =a, LHL = lim |x —a|sin !
x—a X —

= Iim |a—h—a|sin[1J
h—0 a-h-a

h—0

= 0 x [an oscillating number between —1and 1] =

RHL = ||m |x — a|sm[ ! J
x—a

x—at

= Ilim |a+h—a|sin[1j= lim hsin !
h—0 h-—a

h—0 E
]:

= 0 x [an oscillating number between —1and 1
and fl@)=0
LHL = RHL = f(a)
So, f(x)is continuous at x = a.

el/x
— if x#0
Q. 8 f(@)={1+e? at x = 0.
0, if x=0
1/x
e
Cifx#0
Sol. We have, flx)=41+e"* ¥ atx =0
0, if x =
e1/x 1/0-h
Atx = LHL= i =
¥ =0 ang*1+er h>01+g"0-h
e-1/h 1

= |lim = =
h-0e'm 41 e®+1 oo+
1
=5 =0
0
1/ x
e
RHL = lim Ta
x>0t 1+e
e1/0+/7 e']/h

= lim —hsin (17] [ sin(— 0)

=—sin 0]



= lim ! = !
hsoe Myt e 41
1
T 0+1
Hence, LHL#RHL atx = 0.
So, f(x)is discontinuous at x = 0.

=1

2
x ifo<x<1

4

Q.9 7= 2 atx=1.

2x° —3x+%,if1<x$2

. if0<x <1
flx)=1 2 atx =1

Sol. We have, 5
2x° —3x+§, if1<x <2

2 P2
At x =1, HL= lim = jim (207
x o1 2 h—0 2
1+ h*-2h 1
= Im ———— = - —
h—0 2 2
RHL = lim 2x2—3x+§)
x 1" 2
3
I|m 2(14 h)? 1+h)+§

(2+2h2 +4h—-3-3h+ ;) —1+

2
and () = 1— !
2 2

o LHL =RHL =1(1)
Hence, f(x)is continuous at x = 1.

Q. 10 f(x)=|x|+|x—1]at x =1.

Sol. We have, x)=|x|+]x—-1]atx =1
Atx =1, LHL = lim [|x|+|x —1]]
x—>1

= lim [[1=h|+[1-h=1]]=1+ 0=1
h—0

and RHL= Iim [|x|+|x —1]]
x—>1
= lim [[1+h+1+h=1]]=1+0=1
h—0

and fy=[1]+10| =1

o LHL = RHL = (1)
Hence, f(x)is continuous at x = 1.

Note Every modulus function is a continuous function at any real point.

N | w

N —



3x -8, ifx <5
Q. 11 f(x):{ FTOTYE st =s,

2k, ifx>5
Sol. We h ¢ _390—8,if9c£5t s
ot. Yve have, =10k ifxs5dF"

Since, f(x)is continuous at x = 5.

LHL = RHL = f(5)

Now, LHL = lim (3x—8)=h|imo [8(5-h)-8]
—

x—>5"
= lim [15-3h-8]=7
h—0
RHL= lim 2k = lim 2k=2k=7
x5 h—0
and f(6)=3x5-8=7
2k=7 = k:Z
2

2°*I_16 .
Qo 12 f(.')C): 436_16 ’ lf xizatxZZ.
k, if x=2
2* 2% 16 . 5
Sol. We have, flx)=1 4 _16 M X#egtp=2
K, if x=2

Since, f(x)is continuous at x = 2.
: LHL =RHL =1(2)

X 2 _n4 (DX _
At x =2, Iim2 2 22 = |lim 4(5 42
x—=2 4% — 4 2 (2%) - (4)
, 4.(2% - 4)
= lim
x-2 (2% — 4) (2% + 4)
| 41
=224+ 4 8 2
But )=k
k=1
2

Q.13 f(x) = X -
2x + 1 if 0<x<1
x—-1'
VT +ke —T—ke
L wen o . » if=1<x<0 fx-0
Sol. We have, f(x) = 24+ 1 it 0<x<1 007

x—1"

[+ LHL = RHL]

[ a?-b? =(a+b)@-b)]



LHL = 1im J1+ kx — J1—kx
x

x—0"

— iim (\/1+kx—\/1—kx}[\/1+kx+\/1kxj
20" x T+ ke + \[T—ka
—im 14+ kx =1+ kx
x>0 x[\J1+ kx + /1 - kx]

2kx

:x“j(;]* x4 1+ kx + 11— kx
2k

= lim
h—>0\/1+k(0—/’))+\/1—k(0—h)
2k 2k

iR+ yiik 2
_2x0+1_ |
0-1
= k=-1 [ LHL = RHL = £(0)]

and f(0)

1-coskx .
—,ifx#0
x sin x

Q.14 f(x) = at x =0.
1 if x=0

1-coskx .
ITOOSKX v 0
X Sinx

Sol. We have, flx)= ] atx =0
— ifx=0

>
Atx =0, LHL = lim 1=COSK¥ _ yj, 1=cosk(0=h)
x>0~ xSinx h =0 (0 —h)sin (0 - h)
. 1-cos (- kh)
=lm-—
h—0 —hsin(=h)
= lim ﬂ [ cos (- 8) = cos 6, sin(- 8) = —sin 6]
h—-0 hsinh

1-1+ 2sin? kn 0
= lm-—2 [ cos 0 =1-2sin? f}
h—0 hsin h 2

2 sin? kh
- |m— 2
h-0 hsin h

i . kh
sin— sm? 1 Kh/4

=, kh " kh “sinh™ p
2 2 h
72/(2 K2 . _sinh
= =5 o limTY—— =1
4 2 h—>0 h
2
Also, f(o):13L:13k2i1 P
2 2 2



x
Q. 15 Prove that the function f defined by f(x)=1 x|+ 2x?
k,
remains discontinuous at x =0, regardless the choice of k.
L ifxz0
Sol. We have, flx)=4 |x| + 2x
K, ifx=0
Atx =0, LHL= lim ————= Iim ©-h) -~
x>0~ |x| +2x° h-0|0-h|+2(0-h)
= lm ——— = lim —— =-
h>0 h+2h° h-0h(1+2h)
RHL= lim —~— = Iim orh
x>0t |x| +2x° h—-0]|0+ h|+20+ h)
. h . h
= lim = lim =
h>0 h+2h° h-0h(1+2h)
and f(0) =k
Since, LHL = RHL for any value of k.

Hence, f(x)is discontinuous at x = 0 regardless the choice of k.

,ifx#0

if x=0

Q. 16 Find the values of a and b such that the function f defined by

X —4 .
+a,if x< 4
[ -4
f(x)={a+b, if x=4
X —4 .
+b,ifx>4
|x — 4
is a continuous function at x = 4.
x_4+a,ifx<4
|x — 4
Sol. We have, f(x)=4a+ b, if x =4
oA bifx>4
|x — 4
. x -4
At x = 4, LHL = lim +a
x—>4"JC—4‘
4-h-4 . —h
=|m ————+a=1m —+a
h—0|4—h— 4| h -0
=-1+a
RHL= fim =% 4 p
xﬁ4+|x—4|
Cim AR im P b 14
h—0|4+h-— 4] h—0 h
fA)=a+b=>-1+a=1+b=a+b
= -1+a=a+bandl+b=a+b

b=-1and a=1



Q. 17 If the function f(x) = % then find the points of discontinuity of
X+

the composite function y = f{f(x)}.
1

Sol. e have, f(x) =
x+2
y = H{flx)}
:f[ 1 j: 11
X +2 B
x +2
:;.(x+2):(x+2)
1+2x+ 4 @x+5)

So, the function y will not be continuous at those points, where it is not defined as it is a

rational function.

Therefore, y = s is not defined, when2x + 5=0
Px + 5)
-5
x= —
2

Hence, yis discontinuous at x = X

Q. 18 Find all points of discontinuity of the function f(t) = 2;
t°+t -2
p= L
x—1
1 1
Sol. We have, f(t)y= mand t = T

1

fit)= 1 1 2
I I )
{x2+1—2xJ (x —J 1

1
N [1+x—1+ [—2(x—1)2]J

(x% +1-2x%)
B x% +1-2x
Cx-2x? -2+ 4
x% +1-2x

—2x% + 5x =2

(x =17
—(2x% - 5x + 2)

(x — 1
Cx-1N@2-x)

So, f(t)is discontinuous at2x -1=0 = x=1/2
and 2-x=0 => «x=2

, where



Q. 19 Show that the function f(x) =|sin x + cos x| is continuous at x = .

Sol. We have, flx)=|sinx + cos x|at x ==
Let g(x)=sinx + cos x
and h(x)=]x]|
' hog (x) = h[g (x)]

= h(sin x + COS x)

=|sinx + cos x|
Since, g(x)=sinx + cos x is a continuous function as it is forming with addition of two
continuous functions sin x and cos x.
Also, h(x) =]|x| is also a continuous function. Since, we know that composite functions of
two continuous functions is also a continuous function.

Hence, f(x)=|sinx + cos x| is a continuous function everywhere.
So, f(x)is continuous at x = m.

Q. 20 Examine the differentiability of f, where f is defined by
, if0<x<?2
fy=] X if0sx<2
(x—1x, if2<x<3
@ Thinking Process

We know that, a function f is differentiable at a point a in its domain, if both Lf'(a) and

Rf'(a) are finite and  equal, - where Lf’(c)=Aith_f(a) and
-0 -

Rf'(c)=li
1@ tho h
x[x], ifo0<x<2
We h flx)= tx =2
Sol. We have, () {(x—T)x fo<x<3 ™
Atx =2, Lf@2) = lim re-m-re
h =0 —h
“ i @-hp-h-2-1n2
h -0 —h
- [a—h]=[a-1],where a is any positive number}
. @2-h-2
= lim
h -0 —-h
2—-h-2 . -h
= |lim —— = |lm — =1
h =0 -h h -0 —h
RFE) = lim fe + h)—f2)
h =0 h
~im @+h-H@2+h-@2-1)-2
h =0 h
i +h@+h-2
_h—>0 h
_ 2+h+2h+h* -2
= lim
h -0 h
2
_”mh + 3h im h(/7+3):3
h -0 h -0 h
Lf'(2) = Rf'(2)

So, f(x)is not differentiable at x = 2.



, 1.
—, if 0
Q.21f(x):jx Sll'lx 1 X # at £ =0.

Lo, if x=0
¥2sin ifx#0
Sol. We have, f(x) = x’ atx=0
0, ifx=0
For differentiability at x = 0,
x“sin—-0
1F0)= tim =0 g x
x =0~ X — x -0~ x-0
(0—h)? sin ! K2 ml
0-h sin
= lim = lim
h —0 0-h h —0 -
= lim + hsin (1] [sin(—0)=-sin0]
h —0 h
= 0 x[an oscillating number between =1and1] =0
o 1
xsin—=-=0
RO = fim @=10_ g x
x>0t x-0 x —0" x -0
(0 + h)* sin ! )
_ iim 0+ h i h* sin(1/h)
T h50 0+h T ho0 h

= lim hsin(1/h)
h —0
= 0 x [an oscillating number between —1 and 1] =0

Lf'(0) = Rf'(0Q)
So, f(x) is differentiable at x = 0.

1+x, if x<2
Q.22 fx)=4 U T %% x=2
5—x,1f x>2

Sol. Weh ; _1+x,if9c£2t >
ol. e have, f(x) = 5—x,ifx>2a x =2.
For differentiability at x = 2,
LF@)= lim M: lim w
x>2” X =2 x 2~ x -2
= lim M: lim ;h:1
h>0 2—-h-=2 h -0 —h
Rf'@)= lim M: lim M
x —27F x -2 x -2 x -2
_ 5-2+h)-3
h-0 24+ h-=-2
. 5-2-h-3 =
= lim = |lim
h -0 h—0 + h
=-1
Lf'(2) = R'(2)

So, f(x)is not differentiable at x = 2.



Q. 23 Show that f(x) =|x — 5| is continuous but not differentiable at x =5.

Sol. We have, flx)=|x — 5]
¢ —(x—5),ifx<5b
x__x—a ifx>5
For continuity at x = 5,
LHL = lm (- x + 5)

x—>57

= lim [~ (5-h)+ 5= lim h=
6=+ 5= i, =0

RHL= Iim (x-5)
x —5"
= lim (5+ h-5=1lim h=0
h =0 h =0
o f(6)=5-5=0
= LHL = RHL = f(5)
Hence, f(x)is continuous at x = 5.

Now, LF(8) = lim [®)=70O)
x—5" x -5
. —x+5-0
= lim ————=
x—5" x—5
Rf'(5)= lim M
x—>5%  x—5
. x-5-0
= lim =
x—5" x—=5
LF'(5) = Rf'(5)
So, f(x) =|x — 5| is not differentiable at x = 5.

~1

1

Q. 24 A function f :R — R satisfies the equation f(x + y) = f(x)- f(y) for
all x, y € R, f(x)=0. Suppose that the function is differentiable at
x=0and f'(0) =2, then prove that f'(x) =2 f(x).

Sol. Letf:R — R satisfies the equation f(x + y) = f(x)- f(y), V&, y € R, f(x) # Q.
Let f(x)is differentiable at x = 0and ' (0) = 2.

= f(0) = lim f(’;): ;(O)
- 2= lim fx) = 1O)
X — X
N 5 _ i fO+)=1(0)
h—0 0+h
N 2= iim w
N 2= im [0 [f(:’ -1 . 1(0) = ()] .. 0)
Also, )= lim floe + ’2_ fx)
= Jim 1O =16 e e + y) = ) ()
= Im ( )[f;h)_ﬂ:Zf(x) [using Eq. ()]



Q. 25 2cos°=

SOL Let y= 2C082x
log y = log 2°°°* = cos? x-log 2

On differentiating w.r.t. x, we get

d dy d >
—lo — =—1og 2-cos
dy de dx g x
= 1Y =log 2i(cosac)
y dx dx
= 19 =log2-[2cosx]- icosx
dx
=log2-2cosx - (- sinx)
=log2-[ - (sin2x)]
& =—y-log 2 (sin2x)
dx
_ _poos?x, log 2 (sin2x)
X
Q.26 =
X
8x X
Sol. Let y=—5 = logy=log—
X X
d dy d 8
= —lo =—[log 8" - o
dy gydx dx[g gx-]
1 dy d
= - log8 — 8-lo
) dr dx [x - log gx]
On differentiating w.r.t. x, we get
1%:|098‘|_81
y dx x
Yy dx
dy

Q. 27 log (x + 22 +a)
Sol. (et Iogx+m)
% —Iog x+\/m
ix+\/m]

x% +a) dx




Q. 28 log[log (logx®)]

Sol. Let y =log [log (logx°)]
dy_d 5
I dr [log (log logx®)]

1 d .
- % (og-log x
log logx® dx( 9-log x)

— L . ! i|ogx
loglogx® \logx® ) dx

loglogx® logx® dx x -log (logx®) - log (x°)
Q.29 sin+/x + cos? /x
Sol. Let y = sinvx + (cos Vx)?

_cosx”2 - L2 4 260s (x"?) g [cos (x"?)]
dx dx

=cos (x?) 12 4 0. cos (x”g){— sm(x”z).i x”z}
2 dx

L 121 gin 2.
=cos~/x 2\/;[ 2cos (x"2)]-sin x ol
1 ,

e [cos (Vx) = sin@+x)]
Q. 30sin" (ax® +bx +c)
Sol. Let y=sin" (ax® + bx +¢)

c% ™ [sin (ax? + bx + c)]’
=n-[sin (@x? + bx + c)]"™ ~5—xsin (@x® + bx + ¢)

=n-sin" " (ax? + bx + ¢)-cos (ax? + bx +c).di(ax2 + bx +¢)
X
=n-sin” " (ax? + bx + ¢)-cos (ax? + bx + ¢)- (2ax + b)

=n-(@ax + b)-sin” ' (ax® + bx + ¢)-cos (ax® + bx + )

Q. 31 cos(tan /x + 1)

Sol. Let y= cos (tan \/x + 1)

s—y — cos (tan \/x + 1)= —sin (tan \/x + 1)~di(tan1/x +1)
X dx X
=—sin(tan /x + 1)-sec? Jx + 1- di (x + 1)? [ i(tanx)=se02x}
X X
=—sin(tan/x + 1)- (sec Jx + 1)%- = (x + 1) 1/2~i(x+1)
2 dx

=5 ! 1~sin(tan1/x+1)-s,ec2 (Jx+ 1)
x +




Q. 32 sinx? +sin? x +sin® (x?)

Sol. Let y =sinx?® + sin’ x + sin? (x?)
Y _9 gin (x?) + 9 (sinx)® + 9 (sinx?y?
dx dx dx dx

=cos (xz)di(xz) + 2 sinx- oii sinx + 2 sinx? - 2 sinx?

x x dx

=COS x“2x +2-SiNx-CcosS x + 2SiNnx° cos x -d—x
X

=2xcos (x)° + 2-sinx-cos x + 2 sinx®-cosx? - 2x

2

=2xcos (x)° + sin2x +sin2 (x)*-2«x

=2x cos (x%) + 2x -sin2 (x2) + sin2 x

Q. 33 sin™*

X+

]H

Sol. Let y =sin""
Jx+ 1

_ 1 el ! = (sinT'x) =
1 N2 dx (w12 " dx
1—
( x+1
_ 1 i'(x+1)‘1/2

Q. 34 (sin x)*~

Sol. Let y = (sinx)°s ¥
= logy = log(sinx)**** = cosxlog sinx
iIo '%—i(cosx-lo sinx)
ay 09 gx ~ dx g
1 ay d . . d
= —. — =cosx - — log sinx + log sinx-—cosx
y dx dx dx

1 d . .
=Cosx - —— - — sinx + log sinx - (— sinx)
sinx dx

=cot x -cosx —log (sinx) - sinx

ay {cos2 x

: —sinx - log (sinx)
dx sinx

cos?x
_ Sinxcosx == 7

—sinx - log (sinx)}
sinx

2




Q. 35sin™ x-cos" x

Sol. Let y=sin"x-cos" x
(% = j—x [(sinx)” - (cosx)"]
= (sinx)” -i(COSx)” + (cosx)’- g (sinx)”
dx dx

= (sinx)" - n (cosx)"™" NPV (cosx)" m (sinx)"" .2 sing
dx dx

= (sinx)™ - n(cosx)"™" (-sinx) + (cosx)” -m (sinx)"'cosx
= —nsin™x-cos" ' x-(sinx)+ mcos” x-sin” " x-cosx

=-n-sin”x-sinx -cos” x-

s m 1 n
+m-sin” x. — -cos” x-cosx
cosx sinx

=—-n-sin” x-cos” x-tanx + msin” x - cos” x - cotx
=sin”x -cos” x [- n tanx + mcotx]

Q.36 (x +1)%(x +2)3(x +3)*

Sol. Let y=@x+ 1% (x+2°%x+ 3)?*
: log y =log {(x + 1) (x +2)°(x + 3)*}
=log (x + 1)? + log(x + 2)° +log (x + 3)4

and C%/Igyé% j—x[Zlog(x+1)]+j—x[3log(x+2)] — [4log (x + 3)]
1-%: 2 -i(x+1)+3- ! -i(x+2)
y dx  (x+1) dx (x+2) dx
1 d

N 1
4-(x+3)-£(x+3) [ dx(logx)_x}

2 3 4
= + +
x+1 x+2 x+3_

ay 2 3 4

—— =y + +

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

2 3 4
+ +

Lx+1) (x+2) (x+3)

=+ 12 (x+2)° (x+ 37

=+ 1% (x+2)° (x+3*
2@ +2)(x+3)+3x+Nx+J+4x+1)(x+2)
(x+N(x+2)(x+3)

(x+ 0% (x+2)° (x + 3)*
T k+)(x+2)(x+3)
2 (x° + 5x + 6)+ 3(x° + 4x + 3) + 4 (x2 + 3x + 2)]
=(x+N)(x+27@x+23°
[2x2 + 10x + 12 + 3x% + 12x + 9+ 4x® + 12x + 8]
=@+ 1)+ 272 (x + 3)° [9x? + 34x + 29]




Q. 37(_-03_1 w ,_E< x<£
V2 4 4
1 (sinx + cosx
Sol. Let Y =Cos (7@ )

ﬂ _d sinx + cosx

-1
=—2Cos | —————
dx dx ( N2 )
-1 d (sinx+cosx)

\/1 B (sinx + cosxj"2 dae V2

V2

-1 1
= . 7(
\/4 _ (sin”x + cos® x + 2 sinx - COSx) 2
2

-1.42 A .
(cosx — sinx)

:1/1—sin2x f

[+ 1=sin2x = (cosx —sinx)? = cos? x + sin® x —2sinx cosx]

Ccosx — sinx)

_ —1(cosx —-sinx) _ 1

(cosx —sinx)

4 |1—=cosx =& T
Q.38tan? |- % _Toxc™
1+cosx 4 4
Sol. Let y=tan™ 1= cOgN
1+ cosx
ﬂ:itaW 1-cosx
dx dx 1+ cosx
_ 1 d[1—cosx}1/2 ["—(tan’1x)— 1 }
_1 1_cosx )2 dx [1+cosx ' 14 x?
+ [ —
(1+003xJ

__ 1 tf1-cosx]"" d (1-cosx
+1—Cﬂ'2 1+ cosx "dx |1+ cosx

1

1+ cosx
-1/2
_ 1 1| (1—cosx) . (1-cosx)
1+ cosx+1-cosx "2 | (1+ cosx) (1—-cosx)

1+ cosx
'(1+COSx)-Sinx+ (1-cosx)-sinx
(1+ cosx)?
-1/2
B (1+003x).1 (1-cosx)? sinx (1+ cosx + 1—cos x)
2 2| (1-cos®x) (1 + cos x)?

(1+ cosx) 1 {(1—oosx)2 }1/2 {sinx (1+cosx + 1 —cosac)}
)

2 2| (1—cos?x (1+ cosx)?



_(1+cosx) 1 {(1 —cos x)zy/2 2sinx
2 2| sinx (14 cos x)?
_(1+cosx) 1 sinx 2sinx
2 2 (1-cosx) (1+cos x)

- 2sin® x 1 sin®x

" 4(1+cosx)(1-cosx) 2 (1-cos’x)
1 osin®x 1

T2 sinfx 2

Alternate Method
Let y=tan™ (1 f 1—COSx]
1+ cosx

1—14+2sin? %
2

=tan™ { cosx :1—2sin2§=2coszg—1}

1420082 % 1
2

= tan‘(tanfj =z
2 2

On differentiating w.r.t. x, we get
ﬂ 1

dx 2

Q. 39tan™" (sec x +tan x), %< x< X

2
Sol. Let y=tan"' (secx + tanx)
P _ 9 (secx + tanx)
dx dx
= ! > g (secx + tanx) [ i(tarr1 x)= ! 2}
1+ (sec x + tanx)~ dx dx 1+ x

-[secx - tanx + sec? x]

1+ sec?® x + tan® x + 2sec x - tanx
1
= 5 5 -sec x - (secx + tanx)
(sec” x + sec” x + 2sec x - tan x)
1

~ 2sec x (tan x + sec x)

Q. 40 tan™ (

Sol. Let y=tan" [

y
-sec x (secx + tanx) = >

acosx—bsinx) —m s a
. , —<x<—and —tanx>-1
bcosx+asinx) 2 2 b

acosx —bsinx
bcosx + asinx

acosx bsinx a
- — —tan
—tan bcosx bcosx | tan! tan x
- bcosx asinx |
+ 1+ —tanx
bcosx bcosx b

—tan"' & _tantanx tan' x —tan'y = tan”' | XY
b 1+ ay



¢ a

=tan — -«
b
& _d (tan‘1 i) _ g (x)
dx dx b dx

26

=-1

Q. 41 sec™ ~ 1 lo<x< Ll

4y® —3x \/E
Sol. Let y=sec”' {J_&J ()

On putting x = cos 61in Eq. (i), we get

1
-1

Y
y 4cos®0 - 3cos 0

C71

cos 36
=sec”' (sec 30)=30
=3cos ' x [0 =cos 'x]
dy d

dx dx
=3.

(3cos™ ' x)
-1

1-x?

Q 42’[,‘;11’1_1 M _1 x i
3 _3ax? ’ 3 a \/5

3a% x — x°
Sol. Let =tan |22~
/ a® - 3ax?
Put x=atan® = O=tan'Z
a
a8
y=tan 3tan®-tan” 8 tan® 0 tan36=3tane tazm 0
1-3tan’ 0 1-3tan“ 6
—tan”' (tan36) =36
—3tan ' X [':G:tan’1 q
a a
dy_3 d tan X =3 ! - da (f)
dx dx a X dx \a
1+ —
a
2
a 1 3a
=3. .



2 2
Q. 43 tan™ (\/ler +\/1—x 1,—1<x<1,x¢0
LJ1+x2—J1—x2J
~ _1/1+x2+1/1—x2
Sol. Let y=tan1_m_m

Put x?=c0s2 0
J1+cos20+ /1-cos2 e}
J1+cos26-,/1-cos26
J1+2c0s? 01+ /1-1+2sin” 0
\/1+200829—1—\/1—1+2sin26J
—tan! (ﬁcose+ V2 sin e]

y=tan™

=tan™

o V2 (cos 0 + sin )
- V2 (cos 0 —sin )

V2 cos B —+2sinb

_1[CcosO+sind » cos 0
=tan' | —————— |= SN
00 0 sin 0 cos 0= sin
cos 0
4 (1+tan6
=tan”' | ———
1-tan 6
=tan"' tan (E+ e] - tan (a+b)=M
4 1—tana-tanb
:E—{— 6:E+1COS_1 X |:'-'29=COS_1 JC2:>6:1COS_1 x2:|
4 4 2 5
A
dx dx \ 4 dx \2
=O+1~ -1 ~ix2:1 -2x __ X

Find Z—y of each of the functions expressed in parametric form.
x

1 1
Ad x=t+>,y=t—=
Q t Y t

Sol. - x=t+t1and y:z_;

di:i(t+l) and %:i(f_lj
at  dt t a  dt t

= di=1+(—1)t_2 and %:1_(_1)t—2
at at

= d*x:1—i2 and %:1+i2
at t at t

2 2

- dx 17 -1 ang Y01

at z‘2 at 1.2

dy _dy/at t7+1/t7 P4
dx dx/dt t2-1/t2 12 —1




Sol. -

:efe.i(e_lj_;’_ 1879(9_1
de 0 de 0

)

e (1, L M0 9
=e (1+62)+(6 e)e de( 0)

_9{62+1 92—1} _9{92+1—e3+ 0
—e — e R —

6° 0
e-9(92+1_93+ej
dy dy/do 0°
dx dx/db 89(62—1+ 0° + e}

92

oo [—0%+ 0%+ 0+1
= e
0°+0°+6-1

Q. 46 x =3cos0 —2cos> 0, y =3sinb —2sin3 0

Sol. -

and

Now,

62

|

x =3cos0—2cos’0and y = 3sin 6 —2sin® 0

dx =i(3c;os e)—i @ cos® 0)
do  do do

=3.(-sin0)—2-3cos? 0-L . cos o
do

=-3sin0+ 6cos® OsinO

%:3cosA—2~Ssin2 6-i~sin6
do do

=3cos 0 - 65sin® 0-cos 0

dy dy/d®  3cos 6 -6sin® Bcos 0

dx dx/d® —3sin®+ 6cos?0singd

3cos 0 (1—2sin® 0)

© 3sin@(-1+2cos? 0)

cos20
20

cot 6



. t 2t
Q.47 sinx = ~tany = >
1+t 1-t
. 2t .
o sinx =—— .
Sol r=1 (i)
2t
and tany = (i
y=o (ii)
d . dx df 2
—sinx-—=—
dx at  dt (1+12
2, d d 2
N L dr A+t )-E(2t)—(2t)~a(1+t)
2\2
dt (1+t°)
2(1+t?) -2t 24212 - 47
(1 + 2y A+ 2y
dx  2(1-t%) 1
= T I R
dt  (1+t%7? cosx
- dx _2(1-t%) 1 _2(1-1?). 1
a0 st x QRGP [y
1412
_ 42 2
N dx _ 2(1 22).(1+t2)= 22 (i
dt (141272 (1-t?) 1+t
Also, itan % d 2t
dy dtdt | 1-¢2
d d
1-t?)—.@)-2t-— (1-t2
sec2%—( )dt() dt( )
Y= 2.2
dt (1-t2)
dy _2-2t%+ 4% 1
at (1-t2?  sec’y
_20+t?)  1 20+t?) 1
A=t22 (d+tan’y) (1-t2)? 4t2
1+ 5>
(-t7)
2 2,\2
:2(1+£2)'(1—t2)2: .22 W)
-ty (d+t°) 1+t
2
dy _dy/dt _2/1+t" | [from Egs. (ii)) and ()]

dx dx/dt 2/1+t2

Q 48 x 1+logt y:3+2tlogt
t?

Sol. - x=1+'§9f a”dyzw

2 d d .o
dx t.a(1+|ogt)—(1+logt).at
at (t2)?




1
2
(e m(xlogh2t gt .ot

t4 t4

t —-1-2logt .
:F[1—2(1+Iogt):1739 (0

d d
t.— 2logt) - 2logt). —t
%: o’t(3+ ogt)—-(3+ Og)dt

at t?
t~2-;—(3+2logt)‘1

and

f2
2-3-2logt -1-2logt
- 2 T
%_dy/dt_—1—2|ogt/t2_t
dx dx/dt -1-2logt/t®

Q. 49 If x = %52t and y =esin2t, then prove that d_y __ Yy log x.
dx xlogy

SOL x :ec052t and y=e sin 2t
%Z%ecosm ZGCOSQT.C%COSZI
=goos2t ~(—sir12z‘)-g
at

Z—f:-%cos?f -sin2t .0

and dy _d gsimat _gsinat 9 oy

at  dt at
Lesn2t gogor. Do
at

@1)

=2e SN2l cos 2t (i)
dy dy/dt  2e°"?'.cos?2t
dx dx/dt -2e%°2 .sin2t

eSn?t . cos 2t

_&  -cosel )

€% 2 . gin2t
We know that, logx =cos2t -loge =cos2t . (iv)
and logy =sin2t -loge =sin2t (V)
dy -ylogx
dx - xlogy
[using Egs. (iv) and (v) in Eq. (iii) and x =% |y =eSiN2!]
Hence proved.

Q.50 If x =asin2t (1 +cos2t) and y =b cos2 t (1 —cos2 t), then show that

(d_YJ _b
dx )t - n/4 a

Sol. - x =asin2t (1+ cos2t)and y = b cos 2t(1 - cos 2t)
ax =a {sith e (1+cos2t)+ (1+ cos2t)- d sin 21‘}
at at at



=a [sin2t - (=sin2t)- i2t + (1+ cos2t)-cos 2t - g.21‘}
at at
= —2asin® 2t + 2acos 2t (1+ cos 2t)
dx

= a:—2a [sin® 2t —cos 2t (1 + cos 2t)] ()

and %:b[coszt-im—coszth(1—c032t)~g0032t}
at at at

=b [oos 2t - (sin 21)321‘ + (1—-cos 2t) (-sin2t)- g21}
at at

=b [2sin2t-cos2t + 2 (1—cos2t)(—sin2t)]

=2b[sin2t -cos2t —(1-cos2t)sin2t] (i)
dy dy/dt -2b[-sin2t-cos?2t + (1-cos2t)sin2(]
dx dx/dt —2a[sin? 2t —cos 2t (1+ cos 2t)]
—sin Fcos * + (1 —Cos E) sin*
(gj _b 2 2 2 2
e T sinzﬁ—cosﬁ(1+cosﬁj
2 2 2
:9-(O+1) ['.'SinE:mndcosE:O}
a (1-0) 2 2
=g Hence proved.

Q. 51 If x =3sin t —sin 3t, y =3 cost — cos 3t, then find;i—yatt:%.
x

Sol. - x =3sint —sin3t and y = 3cost —cos3t

d—x:S-isim‘ —isinSz‘
at at at

=3COST—COS3I~C%3[=SCOST—3COS3I ()
%:S-gcost —icosst
at at at

= - 3sint +sin3t-13t
at

and

%:3sin3t—313int .. (i)
at

dy dy/dt _ 3(sin3t -sint)

dx dx/dt 3(cost —cos 3t)

sin =% —sin =
%) B 3 '3 0-43/2
B T
0%t = w3 [COSE—COSSEJ —— (-1
3 3

2
_—J3/2 -3 1

3/2 3 43



X

. ifferentiate w.r.t. sin x.
52 Differentiate — t
Sin x
ol. Let U=——andv =sinx
sinx
Sinx-ix —x~isinx
au _ dx dx
dx (sinx)?
Sinx — x COS x )
- sin® x -0
and Z—Vzdisinxzcosx (i)
X X
du _ du/dx _sinx - xcos x/sin’x
av  av/dx cosx
Sinx — x COS x
_sinx —xcosx CcOoS x
sin® x cos x sin® x cos x
coS x
[dividing by cos x in both numerator and denominator]
_tanx —x
sin® x
. _ A1+ -1 »
Q. 53 Differentiate tan > Y~~~ w.r.t. tan"" x, when x # 0.
X
1+ x2 —1
Sol. Let v=tan Y T and v = tan ' x
X
x =tan 6
N_ o A1+ tan® 0 — 1
= = -~
tan 6
—tan! (sec 6 —1)cos 6
sin 0

—1

1-cos 6)
=tan”' | ——

sin 0

_tan{1—1+2sin2 6/2}

: [ cos® =1-2sin’ 0]
2sinB®/2-cos 6/2

=tan™ tang}
2
9 Tians
2 2
di_ii —1 _1 1 (i)
dx 2 dx 2 1442
and VY9 anx = 12 ()
dx dx 1+ x
du _du/dx
av  dv/dx

_ 120+ x®) _ (1+x?)

1
1/(+x2) 2(1+x%) 2



Find Z—y when x and y are connected by the relation given.
X

Q. 54 sin (xy)+§:ac2 -y

Sol. We have, sinGy)+ X =x2-y
Y

On differentiating both sides w.r.t. x, we get
d . d (x d », d
—(sinay)+ — | = |=—x° ——Vy

dx dx \y) dx dx
ydx x d)/
d dx " dx dy
COS xy- — + =Dy — —
= xy- dx(xy) /2 r-
y xdy
d d T dx dy
cos — - . O0x _ oy 2L
= xy{xdwydx x:|+ ¥ x =
= XCOS xy - dy+ycosxy+l2—i% 2x—%
dx y y dx dx
= dy{xcosxy—2+1}:2x—ycosxy—);
dx y y

dy [2xy-y’cosxy -1 %
dx y xy’cosxy—x+ y°

_(xy-y*cosxy-1y
(xy? cosxy - x + y°)

Q. 55 sec (x + y) = xy

Sol. We have, sec (x + y)=xy
On differentiating both sides w.r.t. x, we get

g sec (x + )—i(x)
dx Y dx v

= sec (x + y)-tan(x + )-i(x+ )—x.i + .ix
/ Y =2 g’ T
= sec(x+y)~tan(x+y)-(1+%J_x% y
dx dx
= sec(x+y)tan(x+y)+seo(x+y)~tan(x+y).ﬂ:xﬂ+y
dx dx

g—y[sec (x+ y)-tan(x + y)—x]=y—sec (x + y)-tan (x + y)
X

dy  y-secx+y)-tan(x +y)

dx sec(x+y)-tan(x + y)—




Q.56tan" (x® +y%) =a

Sol. Wehave, tan™' (x° + y°)=a
On differentiating both sides w.r.t. x, we get

d. 1,2, 2
— tan +y)=—1a
o =+ y7) dx()
1 2, .2
= x° + =0
1+ (2% + Y2 dx( y)
= 2x+—y2-%:0
d dx
= 2y-%——2x
dx
dy _2x _—x
dx 2y vy

Q.57 (x* +y?)? =ay

Sol. We have, (x* + y° = ay
On differentiating both sides w.r.t. x, we get

d o o0 _d
- + _
™ (®= +y7) o (xy)
d d d
2 (52 2y @ 2 .. 9 g
= (x +y)dx(x +y)xdxy+ydxx
= 2(x2+y2)-(2x+2y%)=xﬂ+y
dx dx
= 2x2-2x+2x2-2y%+2yz-2x+2y2-2ygzx%+y
dx dx dx
= %[4x2y+ 4y° —x]=y - 4x° - 4ny?
x

% - 453 — 4xy2)
dx  (4x2y+ 4y° —x)
dx

Q. 58 If ax? + 2hxy +by? + 2gx + 2fy +c =0, then show that @ 1.

dx dy

Sol. Wehave, ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 0!
On differentiating both sides w.r.t. x, we get

d o, d d o, d d d

— — (2h — (b — @ — @ —(@)=0

dx(ax )+dx( xy)+dx(y)+dx(gx)+dx(fy)+dx(0)
= 2ax+2h(x-ﬂ+y-1j+b~2y%+2g+2f%+O=0

dx dx dx
= 31[2hx+2by+ 2f]=-2ax —2hy - 2g
x

N dy -2(ax+hy+g)

dx  2(hx+by+ 1§
(hx + by + 1)



Now, differentiating Eq. (i) w.r.t. y, we get
d d d d
*(ax)+*(2hxy)+*(by) (2Qx) (2 )+*() 0

ay ay ay dy
dx dx
= a-2x- X 4 op. x—y+y—x +b-2y+2g-—+2f+0=0
dy ay
= —[Zax + 2hy + 2g ]=—-2hx — 2by - 2f
N di:—2(hx+by+f):—(hx+by+f) i)

dy 2(ax+ hy+Q9) (ax + hy + g)
d dx_-—(ax+hy+g) —(hw+by+1) [using Eqs. (i) and (ii)]
dx dy (hx + by+f) (ax + hy+ Q) '

=1=RHS Hence proved.

Q. 59 If x =e*/¥, then prove that & - 2=

dx xlogx
Sol. We have, x ="V
ix :iex/y
dx dx
= 1=V = (x/y)
= :ex/y{yﬂ—xédy/dx}
Y
- y =y- ex/y .ﬂ.ex/y
X
— x.%‘ex/y:yex/y_yz
dx
&y -y
dx x-e*V
_e”-y) [ x=e* = logx = x}
ex/y f y
y
Xy Hence proved.
x-logx
_ dy (1+logy)?
Q. 60 If y* =e¥ ¥, then prove that v _ &
dx logy
Sol. We have, y*=e¥ "
= logy® =loge’ =~
= xlogy =y —x-log, =(y - x) [ log, =1]
= logy = Y= )
X

Now, differentiating w.r.t. x, we get
d dy d (y-x)

7| ~
o9y dx dx «x




N ay _ dx
y dx x?
dy
1dy x(@‘ j_(y_x)
= _— =
ydx x?
x® d dy
y dx dx
ay [ x B
= dx( y xj— /
a Y B Y
dx  x°—ay x(x-Y)
Y x oy
Cx(y-x) x x2 (Y—2x)
x
2 _
_(i+logy? {,logy:u |ogy:z_131+|ogy:4
logy x x x

Hence proved.

)...OO

2
, then show that dy _ y“tanx

Q. 61 1f y =(cos x)(c"”)(cosx —
dx ylogcosx —1

Sol. e have, y = (cosx)eos

= y= (cosx)y

: logy =log (cosx)

= logy = ylog cosx

On differentiating w.r.t. x, we get
1 ady d ay
—.— =y.-—logcosx + logcosx - —
y dx dx dx

= 1-%:L~icosx+logcosx~%
y dx cosx dx dx

= dyr —log cosx} =TT tan

dx|y Ccosx
dy  —ytanx

dx (1-ylogcosx)
y? tanx

T T— Hence proved.
ylogcosx —

Q. 62 If xsin (a + y) +sina-cos(a + y) = 0, then prove that
dy sin’(a + y)
dx  sina
Sol. We have,
xsin(a+ y)+ sina-cos(@+ y)=0

= xsin(a + y)=—sina-cos(@+ y)
_ —sina-cos(a+ y)

= X = ,
sin(@+y)



= x =—sina-cot(@+ y)
dx . 2
~— = —sina-[-cosec®(a+ y)]-—(@+ y)
ady ay
) 1
= sina: —5——1
sin“(a + y)
_sinf(a+y)

. Hence proved.
sina

Q.631f \/1 —x° 4+ \/1 — y? =a(x - y), then prove that Z_y =
X

Sol. We have,
J1-2% + 1-y? =alx - y)

On putting x = sin o and y = sin B, we get

\/1 —sina + \/1 —sin’p = a(sin a —sin p)

= cosa + cosP = a(sin a —sin )
= 2608 P cos 2P :a(ZCosa;B.sina;B)
= cos E =P _ agin® P
2 2
= cot2=P _4
2
= 2P ora
= a—-PB=2cot'a
= sin'x =sin"'y =2cot 'a [-x =sinaand y =sinp]
On differentiating both sides w.r.t. x, we get
1 _ 1 % B
1—x2  1-y20x
dy 1=y 1=y
— = = 5 Hence proved.
dx 41— 42 1-x
1 . dzy .
Q. 64 If y =tan™ " x, then find —— in terms of y alone.
dx
Sol. We have, y=tan'x [on differentiating w.r.t. x]
& = ! 5 [again differentiating w.r.t. x]
de 1+«
2
Now, d—Z=i(1 + x?)
dx® dx

=—1(1+ x2)-2.di(1 + x2)

—_—_— . x

1+ x2y

—2tany 1

=— -7 cy=tan x=>tany=x
(1+ tan? y)? -y y=xl



— 2tany
(sec?y)?
__ o, siny
cosy
=—sin2y-cos?y [ sin2x = 2sinxcos x]

.cos? y-cos? y

Verify the Rolle’s theorem for each of the functions in following questions.

Q. 65 f(x) = x(x —1)% in [0,1]
@ Thinking Process

We know that, Rolle’s theorem states that, if f be a real valued function, defined in the
closed interval [a, b], such that (i) fis continuous on [a,b]. (ii) fis differentiable on ]a,

b[(ii) f(a) = f(b)

Then, there exists a real number c in the open interval | a,b [, such that f'(c)=0" Here,
we shall verify the Rolle’s theorem for the given function.

Sol. We have, f(x) = x(x — 1)?in [0, 1].
(i) Since, f(x) = x(x — 1)? is a polynomial function.
So, it is continuous in [0, 1].

, iy v Q2 e d
(ii) Now, f(x)_xdx(x )+ (x—1) dxx

=x-2(x = 1)1+ (x - 1)
=2x% —2x + x> +1-2x
= 3x% — 4x + 1 which exists in (0, 1).
So, f(x)is differentiable in (0, 1).
(iii) Now, f(0) = 0and f(1) = 0= f(0) = (1)
f satisfies the above conditions of Rolle’s theorem.
Hence, by Rolle’s theorem 3¢ € (0, 1) such that
f'c)=10
3c? —4c+1=0
3c?-3c-c+1=0
ec-1N-1c-10)=0
Bc-NHc-1H=0

c=timlen
33

L

Thus, we see that there exists a real number c in the open interval (0, 1).
Hence, Rolle’s theorem has been verified.



Q. 66 f(x)=sin* x +cos* xin [o, ﬂ

Sol. e have, f(x) = sin*x + cos* x in [O, g} ()

(i) f(x)is continuous in [o, ﬂ

[since, sin*x and cos* x are continuous functions and we know that, if g and hbe
continuous functions, then (g + h) is a continuous function.]
(ii) f'(x) = 4(sinx)® - cosx + 4(cosx)® - (—sinx)

= 4sin® x -cosx — 4 sinx - cos® x

= 4sinx cosx (sin® x — cos® x) which exists in (O, g] (i)
Hence, f(x) is differentiable in (O, g)

(iii) Also, f(0)= 0+ 1=1and fG) =1+0=1
Y
f0)=f| =
= © (2)
Conditions of Rolle’s theorem are satisfied.

Hence, there exists atleast onec e (O, gj such that f(c) = 0.

4sinc cosc (sin“c —cos?c) =0

= 4sinc cosc (-cos2¢c)=0
= —2sin2c-cos2¢c =0
= —-sindc =0
= sin4c =0
= dc =1
T
= c==
4
and EE(O,EJ
4 2

Hence, Rolle’s theorem has been verified.

Q. 67 f(x)=log (x* +2) —log3in[-1, 1]
Sol. We have, f(x) =log (x? + 2) — log 3,

(i) Logarithmic functions are continuous in their domain.
Hence, f(x) = log (x2 + 2)— log 3is continuous in [~ 1,1]
1
i) f(x) = 2x -0
(ii) 71x) a0

= 22x , which exists in (- 1,1).
x°+2

Hence, f(x)is differentiable in (- 1, 1).



(iii) f(—1)=log [(-1)? + 2] —log 3 =log 3 — log3 = 0 and
f1)=log (12 + 2) —log 3=log 3 —log 3= 0
= f(=1) = f(1)
Conditions of Rolle’s theorem are satisfied.
Hence, there exists a real number ¢ such that

fc) = 0.
. 2c B
c?+2
= c=0e(-11)

Hence, Rolle’s theorem has been verified.

Q. 68 f(x)=x(x+3)e/*in[-3,0]
Sol. We have, flx) = x (x + 3)e 2

(i) f(x)is a continuous function. [since, it is a combination of polynomial functions x(x + 3)
and an exponential function e /2 which are continuous functions]
So, f(x) = x (x + 3)e™*'? is continuous in [~ 3, 0]
(ii) .- flx) = (x® + 3x)-ie*x/2 + e*x/z-i( 2+ 3x)
ax dx

= (x% + 3x)-e7¥/2. (— %) +e 2. 2x + 3)

=e™¥/? [2x+ 3—%-(x2 + Sx)}

_ o2 {495 +6-x° - Sx}
2

:e‘x/g'%[—x2 +x+ 6]
=_?1e—x/2 [x2 - x — 6]

:%ef"/2 [x? - 3x + 2x — 6]

=2 [(x + 2) (x — 3)] which exists in (- 3, 0).

2
Hence, f(x) is differentiable in (- 3, 0).

(iii) .~ f=3)=-3(-3+3e2=0
and f0)=0(0+3)e ™2 =0
= f(— 3)=1(0)

Since, conditions of Rolle’s theorem are satisfied.
Hence, there exists a real number ¢ such that 7(c)

=0
= —%e"°/2(0+2)(c—3)=0
= c=-2,3where -2 (-3 0)
Therefore, Rolle’s theorem has been verified.



Q.69 f(x)=+4—x*in[-2, 2]
Sol. We have, f(x) = /4 — x° = (4 - x°)'?
(i) f(x)=+/4— x2 is a continuous function.

[since every polynomial function is a continuous function]
Hence, f(x)is continuous in [- 2, 2].

(i) ()= (4= %) (- 2x)

1
\ 4-x?

Hence, f(x)is differentiable in (- 2, 2).
(iii) f(-2)=4J(4-4)=0and f2)=/(4-4) =0

= f(-2)=1@)

conditions of Rolle’s theorem are satisfied.

Hence, there exists a real number ¢ such that f"(¢) = 0.

! =0
4-c?
= c=0e(-22)
Hence, Rolle’s theorem has been verified.

=—X. , which exists everywhere except at x = + 2.

= —-C

Q. 70 Discuss the applicability of Rolle’s theorem on the function given by
2 .
x°+1, if0<x<1
flx) = ,
3—x, if1<x<2

2 .
Sol. We have, G :{x +1if0<x <1

3—x, if1<x <2
We know that, polynomial function is everywhere continuous and differentiability.
So, f(x)is continuous and differentiable at all points except possibly at x = 1.
Now, check the differentiability at x =1,

At x =1,
LDH = fim &) =10
x—1" x—1
2 —
— Im (x=+DH=(+1)

x -1 x -1

Cim x2—1: jim @ D=1

x—>1x—1 x -1 x—1

[ flx)=x°+1,V0<x <]

=2
and RDH = fim (=, B0+
x>t x—1 x->1 (x-1)

S him 32 i =
x—-1 x—1 x-1 x—1
LHD # RHD
So, f(x)is not differentiable at x = 1.
Hence, polle’s theorem is not applicable on the interval [0, 2].




Q. 71 Find the points on the curve y =(cosx —1) in [0, 2r], where the
tangent is parallel to X-axis.

@ Thinking Process

We know that, if f be a real valued function defined in the closed interval [a, b] such that
it follows all the three conditions of Rolle’s theorem, then f'(c)=0 shows that the
tangent to the curve at x=c has a slope 0, ie, it is parallel to the X-axis. So, by getting
the value of ¢' we can get the required point.

Sol. The equation of the curve is y = cosx — 1.
Now, we have to find a point on the curve in [0, 27],
where the tangent is parallel to X-axis i.e., the tangent to the curve at x =c¢ has a slope o,
wherec €] 0, 2x[.
Let us apply Rolle’s theorem to get the point.
(i) y =cosx — 1is a continuous function in [0, 27].
[since it is a combination of cosine function and a constant function]
(i) y’=— sinx, which exists in (0, 27).
Hence, y is differentiable in (0, 27).
(iii) y (0)=cos 0-1=0and y 2n)=cos2n — 1=0,
y(Q)=y@m
Since, conditions of Rolle’s theorem are satisfied.
Hence, there exists a real number ¢ such that

fic)=0
= —sinc =0
= ¢ =mor0, where © €(0,2n)
= X =T

i y=cosm—-1=-2
Hence, the required point on the curve, where the tangent drawn is parallel to the X-axis is
(m, = 2).

Q. 72 Using Rolle’s theorem, find the point on the curve
y =x (x —4), x €[0, 4], where the tangent is parallel to X-axis.
Sol. Wehave, y=x (x — 4), x €[04]
(i) yis a continuous function since x(x — 4)is a polynomial function.
Hence, y = x (x — 4)is continuous in [0, 4].
(i) y'=(x —4)-1+ x-1=2x — 4which exists in (0,4).
Hence, y is differentiable in (0,4).
(iii) 0)=0(0-4)=0
and y4)=4(4-4=0
= ¥(0) = y(4)
Sicne, conditions of Rolle’s theorem are satisfied.
Hence, there exists a pointc such that

fc)=0in (0,4) [ x)=y1]
= 2c-4=0
= c=2
= x=2;y=22-4)=-4

Thus, (2, — 4)is the point on the curve at which the tangent drawn is parallel to X-axis.



Verify mean value theorem for each of the functions.

Q.73 f(x) = in [1, 4]

4x —1

@ Thinking Process

We know that, mean value theorem states that, if f be a real function such that
(i) f(x)is continuous on [a,b]

(ii) f () is differentiable on Ja,b[

Then, there exists a real number c € ab[ such that f'(c)=w thus we can
verify it for given function. b-a
Sol. e have, f(x) = in[1, 4]
4 —1
(i) f(x)is continuous in [1, 4].
Also, atx = % f(xc)is discontinuous.
Hence, f(x)is continuous in [1, 4].
4
ii) f(x) = — ———, which exists in (1, 4).
(i) 1) == (1,4)
Since, conditions of mean value theorem are satisfied.
Hence, there exists a real numberc €] 1, 4 [ such that
o) = AZ10)
4 -1
L
- —42:16—1 4-1_15 3
(4c —1) 4-1 3
—4 1-5 -4
= .. WA .
(4c—12 45 45
= (4c —1)? = 45
= 4c —1=+ 3J5
= c = 3€+ ! e(1,4) [neglecting (- ve) value]

Hence, mean value theorem has been verified.

Q.74 f(x)=x> —2x* —x+3in [0, 1]
Sol. We have, f(x)=x° - 2x2 — x + 3in [0, 1]

(i) Since, f(x)is a polynomial function.
Hence, f(x)is continuous in [0, 1].
(ii) f1(x) = 3x® — 4x — 1, which exists in (0,1).
Hence, f(x)is differentiable in (0,1).
Since, conditions of mean value theorem are satisfied.

Therefore, by mean value theorem 3¢ € (01), such that
f,(c) _ f“) - f(O)
1-0



[1-2-1+3]-[0+ 3]

= 3c? —4c —1=
1-0

= 302—40—1:_72

= 3c? -4c+1=0

= 3c? -3 -c+1=0

= 3cc-1-1c-1)=0

= Bc-NHlc-1=0

= c:1/3,1,where%e(0,1)

Hence, the mean value theorem has been verified.

Q. 75 f(x) =sinx —sin2x in [0, 7]

Sol. We have, f(x) = sinx — sin2x in [0,rx]
(i) Since, we know that sine functions are continuous functions hence f(x) = sinx — sin2x is
a continuous function in [0,mx].
(ii) f(x)=cosx —cos2x -2 =cosx — 2 cos2x, which exists in (0, 7).
So, f(x) is differentiable in (0, w). Conditions of mean value theorem are satisfied.

f(m) — f
Hence, 3¢ € (0, n) such that, f(c) = LO(O)
T —
sint —sin2x —sin0+sin2-0
= COSC —2C0S2C =
-0
0
= 2C0S2C —COSC = —
Y
= 2.(2cos’c—1) ~cosc =0
= 4cos’c-2-cosc=0
= 4cos’c—cosc-2=0
1+ /14 32
= coscC = * = 1433
8 8
» [1 + «@J
Cc =cos
8
+
Also, cos™ (1 = J@J (0, m)
Hence, mean value theorem has been verified.
Q. 76 f(x)=+25—x% in [1, 5]
Sol. We have, f(x) = 425 - x% in [1, 5]
(i) Since, f(x)= (25— x%)"?, where25—x° >0
= x> <+5= -5<x<5
Hence, f(x)is continuous in [1, 5].
(il) Fla) =+ @5 — 222 .25 = =% \which exists in (1, 5).
2 25— x°

Hence, f(x)is differentiable in (1, 5).



Since, conditions of mean value theorem are satisfied.
By mean value theorem 3¢ e (1, 5) such that

mﬂzﬂa—ﬂnzj —c _0-+24
c? 24
= = —
25-c? 16
= 16¢2 =600 —24¢c2
= 02 =80 _5
40
- c=1A15
Also, c=~15¢(15)

Hence, the mean value theorem has been verified.

Q. 77 Find a point on the curve y = (x — 3)?, where the tangent is parallel to

the chord joining the points (3, 0) and (4, 1).
@ Thinking Process

We know that, if y= f(x) be a function defined on [a, b] which follows mean value
theorem, then there exists atleast one point c in (a, b) such that the tangent at the point
[c, f(¢)] is parallel to the secant joining the points [a, f(a)] and [b, f (b)]. So, we shall use
this concept.

Sol. Wehave, y=(x - 3)2, which is continuous in x; = 3and x, = 4/.e., [3, 4].
Also, y'=2(x — 3)- 1=2(x — 3)which exists in (3, 4).
Hence, by mean value theorem there exists a point on the curve at which
tangent drawn is parallel to the chord joining the points (3,0) and (4,1).

Thus, ,c,(c):w
4-3

2 2
= 2(c—3):—(4_3) —8-9)

4-3
= ZC—G:E: c:g

2 2
Forxzz, y:[Z—Sj :(lj :1

2 2 2 4

So, (g %) is the point on the curve at which tangent drawn is parallel to the chord joining

the points (3, 0) and (4, 1).

Q. 78 Using mean value theorem, prove that there is a point on the curve
y =2x% —5x +3 between the points A(1, 0) and B(2, 1), where

tangent is parallel to the chord AB. Also, find that point.

Sol. We have, y = 2x° — Bbx + 3, which is continuous in [1, 2] as it is a polynomial function.
Also, y'= 4x — 5, which exists in (1, 2).

By mean value theorem, 3ce (1, 2) at which drawn tangent is parallel to the chord AB,

where A and B are (1, 0) and (2,1), respectively.
o) = @)= 1)
2 -1



(8-10+3)-(2 -5+ 3)

= 4c-5= 3
= 4c-5=1
c—§=§e(1,2)
4 2
2
Forng, y:Q(g) _5(§)+3
2 2 2
:2X9_L5+3:w:0
4 2 2

Hence, (g Oj is the point on the curve y = 2x? — 5x + 3 between the points A (1, 0) and

B (2, 1), where tangent is parallel to the chord AB.

Long Answer Type Questions

2 : <
Q. 79 Find the values of p and g, so that f (x)= X A3xEp, lfx_lis
qx +2, if x>1

differentiable at x = 1.

x2+3x+,o,ifxs1

We have, f (x) :{ is differentiable at x = 1.

gx + 2, if x >1
Lfr ()= lim M
xom x =1

x?+3x+p —(1+3+0p)

x 1" x—1
\ Y [(1=h?2 +31=h)+p]-[1+ 3+ p]
h0 (1—h)—1
) [1+h° —2h+3-3h+ pl-[4+ p]
T hoo0 —h
2
— iim [h“-5h+ p+ 4—4—,0]: im hh-5]
h—0 -h h—0 —h
= lim —[h-5]=5
"0 - 2)—(1+3
Rf()= lim &= _ o Ge+2)=(+ 3+ p)
o1t x—1 x —>1F x -1
_ i @0+ n 21—+ p)
h—0 1+ h-1
_ ym latah+2-4-p]_ . gh+@-2-p)
h—0 h h—0 h
= qg-2-p=0=p-g=-2 ()
= lim M:q [for existing the limit]
h—-0 h
If Lf'(1) = Rf'(1), then 5 =g

= p-5=-2=p=3
: p=3andqg =5



Q.80Ifx™-y" =(x+y)" " ", prove that

2

W d . da
() Y =Y and i) Y=o
dx x dx®
Sol. We have, R A G (1)
(i) Differentiating Eq. (i) w.r.t. x, we get
i m ..n _i m+n
dx(oc y)—dx(x+y)
= xm.d%y” Zi+y C;j—xxr”:(m+/7)(x+y)”””‘“a(x+y)
= xm-n)ﬁ”%+yn-mxm‘1=(m+n)(x+y)m+”‘1(1+%j
dx dx
= %[xm-nyn‘1—(m+ n-+ Y " =mEn@+y)" " =y ma™
y m, -1 m+n—1 m+n—1 y”q_y.mxm
= d—[nx y —=(m+n)(x+y) I=(m+n)-(x+y) -
X X
m+n)@+y "y "y ma”
dy _ (x+) x
- m
Y I R
y @+Y)
xMm+n@E+ YT =+ Y-y yemx”
3 (x+y) x
C weynay —ymen @y
x+y)y
xm+n)-x"-y —m@x+y)y 2"
x +
T xayn i’" ))//)m+n) moy" [+ y)" " =2y
x+y)y
"y mx +nx —mx —myl-(x + y) y
x™ y nx +ny—my—nyl-(x + y)-x
:% ()
Hence proved.
(ii) Further, differentiating Eq. (ii) i.e.,g—y yon both the sides w.r.t. x, we get
X X
dy
R ANV
diy:x dx Y
dx? x?
Y
e =
x? dx «x

=0 Hence proved.



Q. 81 If x =sint and y =sin pt, then prove that
1-x )d Y _ ¥ dy
dx® dx

Sol. We have, x =sint and y =sin pt

dx ay
— =cost and — = cos pt-
at at pEp

+py0

N %:dy/dt _ p-cospt 0
dx dx/dt cost

Again, differentiating both sides w.r.t. x, we get

2 cos t- d (p- Cospt)d—t—pcos,ot icost a
asy _ dt dx at dx

dx? cos? t

[cost- p-(—sinpt)- p— pcospt - (- sint)]g—t
X

cos?t
[~ p? sinpt -cost + psint- cospt]-
B cost
cos? t
d?y - p°sinpt-cost spt -sint )
. 7;/: p~sinp :DCO pt -si ...(i)
dx cos”t
Since, we have to prove
2, d%y < dy
(1—x)d—2—xCT+py 0
LHS = (1 — sint) [~ psinpt - cost 3+ pcos pt - sint]
cos°t
—sim‘~&stpt+ p°sinpt

1 |(1—=sin®t) (- p? sinpt -cost + pcos pt - sint)
cos’t | - pcospt -sint - cos?t + pPsinpt - cos®t

2 o 3 - 2
1 — p~sinpt-cos”t + pcospt -sint-cost )
= [ psinp peosp :|[~.-1—S|n2t =cos’t]

cos®t | - pcospt -sint - cos?t + pPsinpt - cos®t
__ 1
cos’t
=0 Hence proved.
d tan x x2 +1
Q. 82 Find the value of =+ ,if y =« +
dx 2
x% + 1 .
Sol. We have, y =T 4 5 ()
x% +1
Taking u=x%%andv = >
log u = tanx logx (i)
2
and VAL ..

2



On, differentiating Eq. (ii) w.r.t. x, we get

1 du 1 o
—.— =tanx-— + logx-sec”x
X

du tanx 5
= —=U|——+ logx-sec«x
X

= xlan= [taﬂﬂogx-se&x} (V)
X
Also, differentiating Eq. (iii) w.r.t. x, we get
dv 1 dv

2v-—=—(2x)> — i'(2x)
dx 2 dx 4v
dv 1 x-~2
= —= 2x =
dx A x% +1 24x% + 1
2
= d—vz# (V)
dx 2 (x?+1)
Now, y=u+yVv
dy_du  dv
dx dx dx
= xlan= [taﬂ + Iogx-seczx} P
x 2(x? + 1)

Objective Type Questions

2
Q. 83 If f(x)=2x and g(x) = x? + 1, then which of the following can be a

discontinuous function?

@) f) + g () b) f(x) - g(x)
© fx)- g () ) 8¥
f(x)

Sol. (d) We know that, if f and g be continuous functions, then
(a) f+ g is continuous (b) f — g is continuous.

(c) fg is continuous (d) r is continuous at these points, where g(x) = 0.
g
ﬁ + 1
Here 9 _ 2 = x4 2
’ f(x) 2x 4x

which is discontinuous at x = 0.



a2
Q. 84 The function f(x) = —+—*_is

bx — x>

=

a
b
C
d

discontinuous at only one point

=

discontinuous at exactly two points
discontinuous at exactly three points
None of the above

(
(
(
(

= =

4-x" (-

Sol. (c) We have, f(x)—4x_x3—x(4_xz)
o (4-x%) 4 x°
_x(22_x2)_x(2+x)(2—x)

Clearly, f(x)is discontinuous at exactly three points x = 0, x = -2 and x = 2.

Q. 85 The set of points where the function f given by f(x) =|2x — 1| sinx is

differentiable is

1
R b)R-|—
@) (b) (2j

(€) (0, o) (d) None of these
Sol. (b) We have, f(x)=[2x — 1| sinx

Atx = % f(x) is not differentiable.

Hence, f(x) is differentiable in R — (%)

()< i (URE

>

h—0

T hso0 h
2h]- sin (”%j
= lim 2 =2-sin—
h—0
(z-)-1)
and Lf(fj: li 2 2
h—0 —h
-1
2(1—h) —Sin(l—hJ—O
2 2
= lim
h—>0 —h
|O—2h|—sin(1—h) 1
= lim 2 =-2sin (fj
h—>0 —h 2

Rf(lj # Lf’(1
2 2

So, f(x)is not differentiable at x =

N | =



Q. 86 The function f(x) = cot x is discontinuous on the set
@{x=nn:neZ} (b){x=2nm:neZ}

(c){x:(2n+1)g;neZ} (d){x:nzi;neZ}

Sol. (a) We know that, f(x) = cot x is continuous inR —{nr:neZ}
cosx

sinx
Hence, f(x) = cotx is discontinuous on the set{x =nn:neZ}.

[since,sinx =0atnn, neZ]

Since, f(x) = cotx

Q. 87 The function f(x) =e is
(a) continuous everywhere but not differentiable at x =0
(b) continuous and differentiable everywhere
(c) not continuous at x =0
(d) None of the above
Sol. (@) Letu(x)=|« andv (x)=¢€"
f(x) = vou(x) = v[u (x)]
=v|x|=el*
Since, u(x) and v (x) are both continuous functions.

So, f(x) is also continuous function but u (x) =| x| is not differentiable at x = 0, whereas
v(x) =e” is differentiable at everywhere.

Hence, f(x)is continuous everywhere but not differentiable at x = 0.

Q. 88 If f(x)= x? sin 1 where x # 0, then the value of the function f at
X

x =0, so that the function is continuous at x =0, is

(@0 (b) -1
(€)1 (d) None of these
Sol. (a) -+ f(x)=x?sin (1) where x = 0
x

Hence, value of the function f at x = 0, so that it is continuous at x = 0is 0.

|_mx +1, ifxc<®
Q. 891If f (x) :| 2 is continuous at x = T then
sinx +n, if x> % 2

(@m=1,n=0 (b)m:nz—n+1
mt T
(©)n=— dm=n==
2 2
mx + 1, if x SE
Sol. (¢) We have, f(x) = is continuous at x = g

(sinx + n), if x >g



LHL= lim (mx + 1)=h|imo[m(;—h)+1}=m2n+1

x> —
and RHL= lim (sinx + n)= lim {sin (E + hj + n}
- h—0 2
X = —

2
= lim cosh+n=1+n
h—>0

LHL = RHL {to be continuous at x = g}
= m-—+1=n+1
Y
n=m-—
2

Q. 90 If f(x) =|sin x|, then

(a) f is everywhere differentiable
(b) f is everywhere continuous but not differentiable at x =nn,n e Z
(c) fis everywhere continuous but not differentiable at x = (2n + 1) kid ,ne”Z
(d) None of the above 2
Sol. () We have, f(x) =]sin x|
Let f(x) = vou (x) = v [u(x)] [where,u (x) =sinx and v (x) =] x|]
=v (sin x) =|sin x|
where, u(x)and v (x) are both continuous.
Hence, f(x) = vo u(x) is also a continuous function but v(x) is not differentiable at x = 0.
So, f(x)is not differentiable wheresinx =0=>x=nm=n, ne”Z
Hence, f(x)is continuous everywhere but not differentiable at x = nn, n € Z.

)
)

1—«f .
Q. 91 If y =log L\ ,thend—yls equal to
2
1+x dx
4x° —4x 1 —4x°
b) —— d
(a)1_x4 ()1_364 (c)4_x4 ()1_x4
- x?
Sol. () We have, y =log ( ZJ
1+ «x
dy 1 d[1-4°
dx  1-x2 dx |1+ x2
1+ x?
:(1+xz)'(1+x2)-(—2x)—(1—x2)-2x
1-x?) 1+ x?)
_—2x[1+x2+1—x2]_ —4x

A-x2)-(+x%)  1-x*



Q. 92 If y =,/sinx + y, then Z—y is equal to
X

12 _

@ Cos x b) Ccos x © sinx 4 SN
2y —1 1-2y 1-2y 2y —1
Sol. (@) - y=(sinx +y)"?
ay 1, e d
— = — (sinx + - —— (sinx +
™ 2( x+Y) dx( x+Y)
= y_ 1T -(oosx+%j
dx 2 (sinx + y)"? dx
= & = 1 (cosac + %j [ (sinx + y)
dx 2y dx
N ay 1_i _ cosx
dx 2y 2y

dy cosx 2y  cosx

dx 2y 2y-1 2y-1

Q. 93 The derivative of cos™* (2x? — 1) w.r.t. cos > x is
-1

(@) 2 (b)
241— x?
e @ 1- 2
X

Sol. (@) Letu=cos™' @x? —1)andv =cos™'«
av + =1 — 4x

—=—aa .y =
de - (a2 -1 - (ax* +1- 42?)
\ —4x B - 4x
V-t 44?4 (1- 2
2
1-x?
and du__ -1
dx 1-x?

dx du/dx -2/ 1—x° B

v dv/dx A/ 1= x2 =2
d’y
Q. 94 If x =t% and y =t>, then — is equal to
dx
@2 (b) = (€ = ()=
2 4t 2t 2t

Sol. (h)) Wehave x =t>and y=t3
d—x:ZI and%:SI2
at dt

dy dy/dt _3r2_3t

dx dx/dt 2t 2

vl



On further differentiating w.r.t. x, we get

dy _3.
dx? 2
3
=
3
4t

{..dl_l}
“dx 2t

Q. 95 The value of c in Rolle’s theorem for the function f(x) = x* — 3x in the

interval [0, V3 ]is

(@ (b) -1
Sol. (a) - flc)=0
= 3¢2-3=0
= c?= 3 =1
3
= C
: c=1

(©)

N | W

=+ 1, where1€(0,+/3)

1
d _
( )3

[ flx) = 3x2 - 3]

Q. 96 For the function f(x) = x + 1 x €[1, 3], the value of ¢ for mean value
x

(b) 3
(d) None of these

theorem is
(@) 1
(c) 2
f(b) - f(a
Sol. (b) o) =01
b-a
o1 ]
1 3 1
= 1——2—
c 3-1
10
-1 37?2
= ) =
c 2
c? -1 4 2
= 5 = = —
c 3x2 3
= 3(c® - 1)=2¢?
= 3c2-2¢%2=3
= c?=3=c=+.3

c=+3¢(123)

1
cf(x)=1-—
(x) 2
andb=3a=1



Fillers

Q. 97 An example of a function which is continuous everywhere but fails to
be differentiable exactly at two points is ......... .

Sol. | x| +]|x - 1] is continuous everywhere but fails to be differentiable exactly at two points
x=0and x =1.
So, there can be more such examples of functions.

Q. 98 Derivative of x° w.r.t. x% is ......... :

Sol. perivative of x2 wirt. 2% is 33

X
Let u=x?andv=x3
d—U:Zxand d—vz 3x°
dx dx
du 2x 2
= P
dv  3x%2 3x

Q. 99 If f(x) =|cos x|, then f’ (%j is equal to ......... .

T
Sol. If f(x)=|cos x|, then f (4)

Y
0<x<§,003x > 0.

f(x)=+cosx

f (x) = (~sinx)
= f (Ej = —sin™ 7 [ sin” = i}
4 4 2 4 2
Q. 100 If f(x) =|cosx - sin x|, then f’(gj is equal to ......... .
Sol. - f(x) =|cosx — sinx|,
AN V3 +1
f(sj_ 2

We know that, % <x< g sinx >Cosx

..cosx —sinx <0i.e, f(x) = —(cos x — sin x)
"(x) = = [-sinx — cos x]

) (-4 (52




Q. 101 For the curve x + \/; =1, (di_y at [% 1jis ......... .
x

Sol. Forthe curve Vx + [y =1, Y o G%) is—1
X

d
We have, Jx + 4y =1
LI
- odx 2y dx
dy Ay
- dx  Jx
1
(%] 2 _ 4
dx )(1 1 1
[4’4j 2
True/False

Q. 102 Rolle’s theorem is applicable for the function f(x) =|x - 1|in[ 0, 2].

Sol. False
Hence, f(x)=|x — 1| in [0, 2]is not differentiable at x = 1< (0, 2).

Q. 103 If f is continuous on its domain D, then | f |is also continuous on D.

Sol. True

Q. 104 The composition of two continuous function is a continuous
function.

Sol. True

Q. 105 Trigonometric and inverse trigonometric functions are differentiable
in their respective domain.

Sol. True

Q. 106 If f - g is continuous at x =a, then f and g are separately continuous
at x =a.
Sol. False
Let f(x) =sinx and g (x)=cot x

f(x) - g(x) = sinx - 2%

sinx
which is continuous at x = 0 but cot x is not continuous at x = 0.

=COSx





