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Class XII : Maths
Chapter 6 : Application Of Derivatives

Questions and Solutions | Exercise 6.2 - NCERT Books

Show that the function given by f(x) = 3x + 17 is strictly increasing on R.

Answer

Let ¥ and x,

Then, we have:

be any two numbers in R.

X <x, = 3%, <3x, =3 +17<3x, +17= f(x) < f(x,)

Hence, fis strictly increasing on R.

Alternate method:
f(x) = 3 > 0, in every interval of R.

Thus, the function is strictly increasing on R.

Show that the function given by f(x) = e* is strictly increasing on R.

Answer

xX,

Let and x, be any two numbers in R.

Then, we have:

¥

X <x,=2x <2y, = e <™ = f(x) < f(x,)

Hence, fis strictly increasing on R.

Show that the function given by f(x) = sin x is

i i
1

(a) strictly increasing in L ZJ(b) strictly decreasing in L
(c) neither increasing nor decreasing in (0, n)
Answer

The given function is f(x) = sin x.

L (x)=cosx
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(a) Since for each x € [U.g),cos x>0, we have _f"{:c} =),

)

T "
(b) Since for each x & [E,n }cos x =0, we have J {‘c} <0

(n
5,

Hence, fis strictly decreasing inL 2 .

S
-

i
L{J,
Hence, fis strictly increasing in

(c) From the results obtained in (a) and (b), it is clear that f is neither increasing nor

decreasing in (0, n).

Question 4:

Find the intervals in which the function f given by f(x) = 2x*> — 3x is
(a) strictly increasing (b) strictly decreasing

Answer

The given function is f(x) = 2x* — 3x.

f(x)=4x-3
S x)=0 :wr:%
3

- ( 3 3
Now, the point 4 divides the real line into two disjoint intervals i.e., L_GOE; and(;ﬂ’?]-

—a0

it

Y-

( 3

In interval* 4)

?a
I

Hence, the given function (f) is strictly decreasing in interval

.-IJ],I'[,T} =4x-3=>0.

|

i
In intervaIL
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3
Hence, the given function (f) is strictly increasing in interval(zﬂ'?] .

Find the intervals in which the function f given by f(x) = 2x®> — 3x* — 36x + 7 is
(a) strictly increasing (b) strictly decreasing

Answer

The given function is f(x) = 2x> — 3x*> — 36x + 7.

f'(x)=6x"—6x-36=6(x"—x—6)=6(x+2)(x-3)

The points x = —2 and x = 3 divide the real line into three disjoint intervals i.e.,

(—e0,-2),(-2.3), and (3,).

— s
- F } -
= 3

{_;,3,_2} and {3.90},}"'[-"}

In intervals is positive while in interval

(-2, 3), _f"{.r} is negative.

Hence, the given function (f) is strictly increasing in intervals

{—-13,—2} and {:ﬂo} , while function (f) is strictly decreasing in interval

(=2, 3).

Find the intervals in which the following functions are strictly increasing or decreasing:
(a) x> + 2x — 5 (b) 10 — 6x — 2x?

() =2x* —9x* — 12x + 1 (d) 6 — 9x — x*

(e) (x+ 1)° (x - 3)°
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Answer
(a) We have,

fx)=x"+2x-5

o (x)=2x+2

Point x = —1 divides the real line into two disjoint intervals i.e.,

In interval{_m’_l}’f{'r} <

~1).

—i0
~f is strictly decreasing in interval{ ’

Thus, fis strictly decreasing for x < —1.

(L), f'(x)=2x+2>0.

In interval

. . ) L —1,00].
=~ fis strictly increasing in mterval{ J

Thus, fis strictly increasing for x > —1.
(b) We have,

fix) = 10 — 6x — 2x?

L f(x)=—-6—4x

Now,

f’{.r]:ﬂ::r,r:—%

Class X1l MATH www.esaral.com
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3

X
The point 2 divides the real line into two disjoint intervals

i 30 3000
i.el,L—ao.—EJ and [—E,uc-).

3] 3
—0- XL —— il N e
In interval( 2/ ., zlf{v‘]— 6—4x <0,

=~ fis strictly increasing for 2,

3 3 .
In intervalL—;.ﬁOJ i.e., whenx > _E'f {x]=—6—4.xc0.

s

=~ fis strictly decreasing for , - _E.

(c) We have,

fix) = =2x>—9x*> — 12x + 1

L f(x)=—6x" —18x—12=—6(x" +3x+2) =—6(x +1)(x+2)

Now,

f'(x)=0 =x=-landx=-2

Points x = —1 and x = —2 divide the real line into three disjoint intervals

i.e.,{—x,—E},[—E,—]}, and (—1,%).

—w,—2) and (-1,00)

In intervals{

Sf(x)=-6(x+1)(x+2)< 0

i.,e.,, whenx < =2 and x > -1,

Class X1l MATH www.esaral.com
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~ fis strictly decreasing for x < —2 and x > —1.

r — -"?
Now, in interval (-2, —1) i.e., when -2 < x < —1, I'(x) l:’:-{x+|}[,r+-}:= []'.

~ fis strictly increasing for —2<x<-1,

(d) We have,

Sx)=6-9x—x’
f'(x}: -9-2x
Now, [

{ﬂ:ﬂgwﬁx:—g

9
X===
The point 2 divides the real line into two disjoint intervals i.e.,
(s} Qg
(—ac-?——) and [——,u&]
2 2 .
(=3
. X< == ! e O_
In interval 2 i.e., for 2 , f {‘c} I=2x> U.
X< ==
= fis strictly increasing for 2,

9 9
In interval[—E,w] i.e., forx = —E,f'{x] =-9-2x<0.
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=~ fis strictly decreasing forx = _E'

(e) We have,

fix) = (x+ 1) (x - 3)°

F(x)=3(x 1) (x=3) +3(x=3) (x+1)°
=3(x+1) (x=3) [x=3+x+1]
=3(x+1) (x-3)" (2x-2)
=6(x+1) (x=3) (x~1)

Now,

f(x)=0 = x=-1, 3,1

The points x = =1, x = 1, and x = 3 divide the real line into four disjoint intervals

i.e.,{_m’_” (-1, 1), (1, 3), and(3%).

o

2

In intervals{_m’_l}and (-1, 1), _f"{.r):ﬁ{x-i—lj' (x_j} (x— I} {G.

-~ fis strictly decreasing in intervals{_m’_l}and (-1, 1).

1. a4

(30) f'(x)=6(x+1)(x-3) [x—l]:v{].

In intervals (1, 3) and ,

3,
. fis strictly increasing in intervals (1, 3) and{ ao}.
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Question 7:

Show thaty = log{l 1 I] 22:|-x.r ,X¥>=1,is an increasing function of x throughout its
domain.

Answer

We have,

2x

r=log(l+x)-
y=log( }2+x

i | _{2+x){2]-21‘{1}_ 1 4 X

Cde lvx (24x)  l+x (24x)  (2+x)

MNow, d—p =0
i

IE
— - =
{2+x}"
=x'=0 [{2+.x}¢{}asx}—l]

=x=10

Since x > —1, point x = 0 divides the domain (-1, o) in two disjoint intervals i.e., —1 <
x < 0andx > 0.

When -1 < x < 0, we have:
x<0=x" >0

¥>-1=(2+x)>0=(2+x) >0

' X

Sy = — =)
Y ey

Also, when x > 0:

¥>0=x" >0, (24x) >0
sy = 50

{2+I]'

Hence, function fis increasing throughout this domain.
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Question 8:

Find the values of x for which y, = [x{x— 2)]1 is an increasing function.
Answer

We have,
y=[x(x- 2}]: = [:sf - Zx:2
% =y'= 2(:(: - 21‘){2:(—2} =4x(x-2)(x-1)

v _

o 0 = x=0x=2x=1.
dx

The points x = 0, x = 1, and x = 2 divide the real line into four disjoint intervals i.e.,

(—0,0), (0,1) (1,2), and (2,0).
In intervals

(—o,0) and (1,2) %{ﬂ.

~ y is strictly decreasing in intervals {_m’ﬂ] ai {]’2} .

J_:‘
However, in intervals (0, 1) and (2, ), E =0,

=~ y is strictly increasing in intervals (0, 1) and (2, o).

.y is strictly increasing for 0 < x < 1 and x > 2.

Question 9:

b= 45iﬁ l'.r;" T
Prove that . {2+cusﬁ'] is an increasing function of 8 in U.E .
Answer

We have,
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d4sin &
{2 +::Usi‘5‘]

_ﬁz[2+¢056’}{4ms§]—45in§{—sin5"}_1
ax {2+c055“]2
_ Huus;ﬁ'+4m.~;2€+45inz€_1
[2+m$3}2
_ Bcost+4 .
{2+(:{‘.ISH)?

Now, dy =),
¢

Beosd+4
= " =

(2+cosd)
= 8cos+4 =4 +cos’ §+4dcosd
= cos @—4cosf=0
= cost(cosf—-4)=0
=cos?=0o0r cos?=4
Since cos 6 # 4, cos 6 = 0.

L‘m‘.ﬁzﬂ:’}ﬁzg

Now,

dy 8cosd+ 4—(4+cos’ €+4m59) _4cosf—cos’ @ cosO(4-cosl)
dx (2+cos@)’ (2+cos)’ (2+cos@)

Class X1l MATH www.esaral.com 10



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


wSara I JEE | NEET | CLASS 8 - 10 Download eSaral APP [

T
In interval([}s E], we have cos 6 > 0. Also, 4 > cos 86 = 4 — cos 6 > 0.

SLCos 9{4 —C0S 6‘} =0 and also [2 +cos 5'}: =)
cusﬂ{ai—{:u_\af?)
=
(2+cosd )
dy

== —=0)
X

=

i

3| A

)

x=ﬂand.r=£.
2

Therefore, y is strictly increasing in intervaIL '

Also, the given function is continuous at

0,—

Hence, y is increasing in interval 2 .

Question 10:

Prove that the logarithmic function is strictly increasing on (0, o).
Answer

The given function is /(x) =log x.

" 1

xX)=—
1(%)=~

f(x) ="+ >0.

It is clear that for x > 0, X

Hence, f(x) = log x is strictly increasing in interval (0, o).

Question 11:
Prove that the function f given by f(x) = x> — x + 1 is neither strictly increasing nor
strictly decreasing on (-1, 1).

Answer

Class X1l MATH www.esaral.com
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The given function is f(x) = x> — x + 1.
() =2x-1
Now, f(x)=0=x :%.

I

The point 2 divides the interval (=1, 1) into two disjoint intervals

(—L l] and []—, I].
i.e., 2 2

T
|
=
b | —
—

Therefore, fis strictly decreasing in interval
oy,
-, 1J,j'{.r}= 2x—1>0,

However, in intervalL 2

1)
Therefore, fis strictly increasing in interval(2 4.

Hence, fis neither strictly increasing nor decreasing in interval (-1, 1).

Question 12:

A
Which of the following functions are strictly decreasing onL{Js; |?

(A) cos x (B) cos 2x (C) cos 3x (D) tan x )

Answer
()=
S (x)=—sinx

L, ‘
In interval( U,E]-Jﬂ (x)=—sinx<0.

S (x)=cosx

T
is strictly decreasing in intervaI(Us 5]

Class X1l MATH www.esaral.com
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(B) Let /> (x)=cos2x.

S fy(x)=-2sin2x

Now, ﬂ{l‘iE:}ﬂ{ZI{Tﬁ:&SiI‘I 2x=0= -2s5in2x =0

S (x)=-2sin2x <0 mr[ﬂ,%}

n
2. f>(x)=cos2xis strictly decreasing in interval( 0, E]

fi(x)=cos3x.

(C) Let
. fi(x)=—3sin3x
Now, f)(x)=0.

= . (
= sindx=0=3x=mas .rE| G’E]
h

T
= r=—

3

oW
I=E [D! _]

The point 3 divides the interval 2 into two disjoint intervals

( Tom

LU, —J and [—,%}
i.e., 0 32

Sy (x)=-35in3x <0 [m; 0= x<::§:~ﬁ{3x < n}.

0, E]
3 .

. PR
Now, in interval | UE
\

. f3 is strictly decreasing in interval(

Class X1l MATH www.esaral.com
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. f3 is strictly increasing in interval 3 2 .

T
(U‘, _]
Hence, f3 is neither increasing nor decreasing in interval .

(D) Let fi(x)=tanx.

oS (x)=sec x
.-’U )

e
In intervalL =4

Si(x)=sec” x> 0.

T
=~ f4 is strictly increasing in intervaI(U, EJ

T
Therefore, functions cos x and cos 2x are strictly decreasing in[U, E]

Hence, the correct answers are A and B.

Question 13:

(L0 .
X)=] + X—
On which of the following intervals is the function f given by f{r} ‘ st Istrictly

decreasing?

i ]
—, T
w @ 2

[>3)
(©) 2 (D) None of these

Answer

We have,

Class X1l MATH www.esaral.com 14
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Sx)=x""+sinx-1
o (x)=100x +cos x

mn interval{u’ 1), cosx >0 and 100x” > 0.

s (x) =0

Thus, function fis strictly increasing in interval (0, 1).

[E.n: ].cos x <0 and 100 x™ =0. Also, 100 x” >cos x
In interval
» N
S f(x)=0in [E,n J
(n
2"
Thus, function f is strictly increasing in interval 2 .
)
In interval (D, B |,c05x = and 100x™ = 0.
J

2 100x™ +cosx =0

= f'(x)>0o0n [D, g]

T
(U, _]
=~ fis strictly increasing in interval .

Hence, function fis strictly decreasing in none of the intervals.

The correct answer is D.

Question 14:

Find the least value of a such that the function f given f{t] =x +ax+lis strictly
increasing on (1, 2).
Answer

We have,

Class X1l MATH www.esaral.com 15
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S(x)=x"+ar+1

S f(x)=2x+a

Now, function f will be increasing in (1, 2), if /'(x)>0in (1, 2).

7'(x)>0

=>2x+a>0

= 2x > —a
=

x> —
= 2

Therefore, we have to find the least value of a such that

x::-_—;,whenxel{l,Z}.

:;'-.wr:n_?H {(when I < x < 2)
Thus, the least value of a for f to be increasing on (1, 2) is given by,

=l==ag=-2

o4 eld

Hence, the required value of a is —2.

Class X1l MATH www.esaral.com
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Question 15:

Let I be any interval disjoint from (=1, 1). Prove that the function f given by

flx)=xe

X is strictly increasing on I.
Answer

We have,
1
=X —
'”x} ‘ X

g 1
L f(x)=1 =

Now

" ]
f(x)=0=>—==1=x=1I
e
The points x = 1 and x = —1 divide the real line in three disjoint intervals i.e.,
(—e0.=1),(=1, 1), and (1, =)

In interval (-1, 1), it is observed that:
“lzx<=l

2
= x <]

::I{LH x=(
2

:>1—lﬁ-::ﬂ, x=0
o

- f(x)=1-— <0 on (-1, 1)~ {0},

X

— 1
~ fis strictly decreasing on { g Ij lﬂ}_

In intervals(—s,—1) and (I, %), it is observed that:

Class X1l MATH www.esaral.com
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x<=lorl<x

=x >1

== Iﬁ
&
1

= 1l=-—=10
e

s (x)=1 l::r-ﬂ on (~oo,~1) and(l, =).

X

- fis strictly increasing on(—2c, 1)and(1, =),

Hence, function fis strictly increasing in interval I disjoint from (-1, 1).

Hence, the given result is proved.

Question 16:

n
Prove that the function f given by f(x) = log sin x is strictly increasing on (usa]and

n
strictly decreasing on(E’n}

Answer

We have,
f(x)=logsinx
1

f'(x)=——cosx=cotx
5y
T ’
(U, —].f (x)=cotx=0.
In interval 2

3)
=~ fis strictly increasing in 2 .

Class XII MATH
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(E, :"I:J. f'(x)=cotx<0.
In interval 2

n
5)
~f is strictly decreasing in 2

Question 17:

s
Prove that the function f given by f(x) = log cos x is strictly decreasing on (U’ E]and

n
strictly increasing on (E,TI }
Answer

We have,

f(x)=logcosx

S f(x)=——(-sinx)=-tanx

i

T
In intervaILU, EJ tanx =0 = —tanx <0,

= f'(x)<0on [ﬂ. E)
2
~f is strictly decreasing on([}, g]

i

T
In intervalLEs JTJ, tanx <0 = —tanx >0,

= f'(x)=0o0n (g rc)

n
~f is strictly increasing on(E, ﬂ:].

Class XII MATH
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Question 18:

Prove that the function given by

Answer

We have,

Sx)=x"=3x"+3x

S(x)=3x"—6x+3

=100

—3(.r2—2,r+|]

=3(x-1)

For any xeR, (x — 1)?> > 0.

Thus, J {x} is always positive in R.

Hence, the given function (f) is increasing in R.

Question 19:

The interval in whic

hy=xe

-

is increasing is

w ) @) (2,00 P o) (0, 2

Answer
We have,

r

yv=x'e

Class XII MATH

www.esaral.com
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dy

L =0y T —xte T =xe " {2 —_t'}
elx
’.\Juw.,ﬁ =1,
dx

= x=0andx=2
The points x = 0 and x = 2 divide the real line into three disjoint intervals

i.e.,{—!ﬂ, 0), (0, 2), and (2, ).

. A, 4 X
In intervals{ % ﬂ]and{_. ). f {x}{ i - is always positive.

~fis decreasing on{_m’ 0)and (2, o).

f(x)=0.

In interval (0, 2),

= fis strictly increasing on (0, 2).

Hence, fis strictly increasing in interval (0, 2).

The correct answer is D.

Class X1l MATH www.esaral.com
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