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CBSE Class-12 Mathematics
NCERT solution
Chapter - 6
Application of Derivatives - Exercise 6.2

1. Show that the function given by 7| x| =3x+17 is strictly increasing on R.

Ans. Given: f|x|=3x+17

S'(x)=3(1)+0=3=>0 ie, positive forall x=

Therefore, (x| is strictly increasing on R

" is strictly increasing on R.

Show that the function given by (x| =¢

Ans. Given: f(x)=e
~ >0 ie., positive forall x= R

o . d
fllx)l=e” —12x
o ax

Therefore, f'(x) is strictly increasing on R

-
&

T
3. Show that the function given by [ -.;| =sin x is (a) strictly 1ncreasmg EI — . ()
strictly decreasing in =T (c) neither increasing nor decreasing in | ()_ 7|
Ans. Given: f(x|=sin x
f'lx)=cosx
-'- T.\..:
(a) Since, f'(x)=cosx >0, ie., positive in first quadrant, i.e., in | D = |-
1/19
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Therefore, f| x| is strictly increasing in [l? |
(b) Since, f | ] =cos x <0, 1i.e, negative in second quadrant, i.e., in = .
" K . . . . -. ':_'L'- |
Therefore, f| x| is strictly decreasing in - |-
: U eps . . ’ '_-'_'_.':
(c) Since f'|x|=cosx > 0, ie., positive in first quadrant, i.e., in [II:? . and
L L . . . . . . ‘:1'— ml:
f'lx)=cosx < 0, ie, negative in second quadrant, ie. in - T | and
{7
7' = =cos—=0
¥ | 3

" f'[x) does not have the same sign in the interval (0, 7).

Therefore, (x| is neither increasing nor decreasingin (0, 7).

4. Find the intervals in which the function f given by | x)= 2t —3x is (a) strictly

increasing, (b) strictly decreasing.

Ans. Given: f(x|=2x" —3x

= f '['_ _T_'] =4x-3 ... (i)
Now 4x—3=10
3
= X=-—
4
. | o3 (3 )
Therefore, we have two disjoint sub intervals | —:::3=I . and 1 x|

(a) For interval ry i |, taking x = 1, (say), then from eq. (), F'( x| >0.
. . . . . ..-- 3 I’
Therefore, f is strictly increasing in 1 x|

[
L -
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| taking x=0.%, (say), then from eq. (), f'(x) <O.

AR

(b) For interval —iz.

LY =

-

3~“;
‘1)

Therefore, f is strictly decreasing in | —u_

[
LY

5. Find the intervals in which the function f given by 7| x| = 2% —3x —36x+7 is

(a) strictly increasing, (b) strictly decreasing.

Ans. (a) Given: f ['. I.'| =2 — 3 — 36+ T

= f'(x)=6x"—6x-36 = 6{x" —x—6]
= f(x)=6(x+2)(x=3) &)
Now 6(x+2)(x—3]=0

— x+2=0o0r x—3=10

— x=-lo0r x=3

Therefore, we have three disjoint sub-intervals {—,—2).(—2.3) and (3,®].
For interval [ —x, -2}, taking x=—3 (say), from eq. (i),

£ =5 () =(+) >0

Therefore, f is strictly increasing in ['_—I:—E_II_

Forinterval (—2.3), taking x=2 (say), from eq. (i),
Flix)=(+)(+)(-)=(-) <0

Therefore, f is strictly decreasing in ['_—l 3_'I_

For interval (3,2 |, taking x=4 (say), from eq. (i),

£ = () (#)=(+) >0

Therefore, f* is strictly increasingin (3,2 ).

Hence, (a) f is strictly increasing in [ —x¢_—2) and (3,20 .

(b) [ is strictly decreasing in ['_—l 3_'|-

Material downloaded from myCBSEguide.com. 3/19


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

6. Find the intervals in which the following functions are strictly increasing or

decreasing:

@ x* +2x-3

(b) 10—6x—2x°

(© —2x" —9x" —12x+1

() 6—9x—x

(e) (x+ 1_'|': (x—3 _'|3

Ans. (a) Given: f(x|= X +2x—5

= fx)=2x+2=2(x+1) . (@)

Now 2{x+1)=0

= x=-1

Therefore, we have two sub-intervals (-, —1) and (1. ].

For interval ['_—:::‘:—1_'| taking x = —2 (say), from eq. (i), f '['_ J:_'] = ['_—_'] <0
Therefore, [ is strictly decreasing.

For interval | —1.2¢ | taking x =0 (say), fromeq. (), f'(x)=(+)>0
Therefore, | is strictly increasing.

(b) Given: f(x]=10—6x— 2x°

= fllx)=-6—-4x=-2(3+1x) v 6

Now —2(3+2x)=0
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—3

= X=—
2

- - -

[ _3 '.I ¥ _3 '\".I
Therefore, we have two sub-intervals —®,— I and — % I

| £ P,
£y E £ -

- -,
k1

For interval —:::=_T I taking = —2 (say), from eq. (i),

[ - F
. o

f L] I:-. :'I:-.-] — [-._.-] I:.. _..] — [..+..] > O
Therefore, | is strictly increasing.

- =
k!

For interval ?;a: I taking = —]1 (say), from eq. (i),

i - |
" -

fllx)=(-)(+]=(-) <0

Therefore, [ is strictly decreasing.

(0) Given: f(x|=-2 x —9x" —12x+1
= f'(x)=—6x"-18x-12

= f'(x)=—6(x"+3x+2)

= —6(x+1)[x+2) e ()

Now —6({x+1){x+2) =0

— x=-1o0or x=-2

Therefore, we have three disjoint intervals ( —c.—2].(—2.—1] and {—1.2].
For interval  —, -2}, from eq. (i),
Fllxl=(=)=)—)=(—) <0
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Therefore, | is strictly decreasing.
For interval ( —2.—1], from eq. (i),
Flx)=(=)=)(+)=(+) >0
Therefore, [ is strictly increasing.
For interval | —1.¢ |, from eq. (i),
F(x)=(=)(+)(+) = (=) <0
Therefore, f is strictly decreasing.
(d) Given: f{x]=6-9x— X

= f'(x)="9-2x .. ()

Now —0 — 2+ =1]

Therefore, we have two disjoint intervals | —x,— | and

-

For interval —::::=_T ;, taking x=-6 (say)

- |
£ =

fromeq. (@), f '['_ _1;_'] = ['_+_'| >0

Therefore, | is strictly increasing.

For interval —-® |, takingx= 0 (say)

[ -
L -

fromeq. @), f'(x)=(-)<0
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Therefore, | is strictly decreasing.
(e) Given: | x:| =[x+ 1:|3 [ x—3 :|':
= f(x)=(x+1) 3(x=3)" +(x=3) 3(x+1)
= f(x)=3(x+1) (x=3) (x+1+x-3)
= f(x)=3(x+1)" (x=3)"(2x-2)
= f(x)=6(x+1)"(x=3) (x-1)
Here, factors ['. x+ 1.']: and | x—3 :|: are non-negative for all x
Therefore, f(x| is strictly increasing if f'( x| = 0

= x—1=0

= x =1

And f(x) is strictly decreasing if f'( x| =0
= x—1<0

= x =1

Hence, f isstrictly increasingin (1,2 | and f is strictly decreasing in [ —x_1].

Yy
7. Show that v =log(l+x)——— x> —1 is an increasing function of x throughout
) o T 24+x
its domain.
. . 2x
Ans. Given: v=log|l+x|—
' T 2+x
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. d .
. : 2 +x] [F’T]—F"'T [”+1’
a1 d !
- —(1+x)—| g
dv  1+xdv (2+x) :
_ 1 (4+20-2x)
1+z (2+z)
1 4

Tltx (24x)

dv (2 +x) —4{1+ x|
= s
ax [1+x)(2+x)

-
i

x

(1+x)(2+x)
Domain of the given function is given to be x = —]
= x+1=10

Also[ +T =0 and * =)

ﬂl-.L.
". Fromeq. (), = =0 for all x in domain x = —1 and f isan increasing function.
ax

-

8. Find the value of x for which | = [ xlx—=2] } is an increasing function.

-

Ans. Given: f(x)=y=(x(x-2))

dy . dr .
= —=2x|x-2)—| x(x—2]|
s . J LR 1]
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[Applying Product Rule]

= m =2x(x—=2)[x+x-2]
N . .

= 2x(x—2)(2x-2)

= 4x(x=2)(x=1) oo ()

= x=0,x=2.x=1

Therefore, we have four disjoint subintervals (—,0).(0.1).(12).(2.%)

For {—x,0] taking x=—1 (say),

D (=) (=) =() =0

ax

. flx] is decreasing.

For (0.1) taking x=— (say),

[ S

2 (1) (=)= =(+) 20
ax

7. f(x) isincreasing.

For (1.2) taking x =15 (say),

Lo () (+)=() =0

ax

. flx] is decreasing.
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For |'l::::| taking + =3 (say),

—=|+)+][+)=(+) =20

ax

. flx] isincreasing.

thus f'(x) isincreasingin (0.1} and (2, |

f(x) is decreasing in (—,0) and (1,2]

dsiné T
9. Prove that ' =——— — & is an increasing function of & in | (|, —
[2+cosé | | "2
dsin &
Ans. Given: V=————
|2+cosé |

dv _(2+cos8)4cos6—4sind(—sinf)

= - . .2
de |2+ cosé)

) Scos&+4dcos” @+ 4sin” S_

- 1
(2+cos@)

dv Scn5:§'+—1['cu:|5:5‘+5in:|§"]—|'2+|:055"|:
- ——= —— '
dt (2+cos@)

_ 8cosf+4—(2+cos E_']:
(2+cos E-"_']:

g (8cosf+4)—(4+4cosf+cos &)
o = - . - - .
de (2+cos@)
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dcosf—cos &
|2+cos8)
cos&(4—cosf)
(2+cosd)
. . i
Since () < & < — and we have () < cos & < 1, therefore 4 —cgs & = ().
]
av T
X s0for0Eg=
d8 2
o | . 7]
Hence, } is an increasing function of & in | D=7 |

10. Prove that the logarithmic function is strictly increasing on | (), |.
Ans. Given: f (x| =logx

|
= f'(x)=—
v
forall x in (0,2 ). f'(x) =0

Therefore, f (x| is strictly increasing on (0,20 ).
11. Prove that the function f given by f| x| = % —x+1 is neither strictly increasing
nor strictly decreasing on [ —1.1].
Ans. Given: f{x)=x" —x+1
= f'x)=2x-1

() is strictly increasing if #'[ x| = 0
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= 2x—1=10

1
= X >—
-

-

i.e., increasing on the interval

1

[ !
. -

b | =

f ['__1:_'] is strictly decreasing if | _1;:| < (]
= 2x—1=10

1
= X« —
-

-

i.e., decreasing on the interval & —1.

b | =

LY -

hence, f(x] is neither strictly increasing nor decreasing on the interval [ —1,1}.

-

i :1" 1
12. Which of the following functions are strictly decreasing on (), = |?

-
S E

Ans. (A) fx)=cosx

= f'[x)=—sinx
Since J = x =« —
=
-

thus for x in | (. sinx is positive in first quadrent

|

[
S E

= sin x>0

— —sinx <[
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So, f|| _'I;':| <0
Therefore, f [ 1’] is strictly decreasing on

(B) f(x)=coslx
= f'(x)=-2sin2x

. A
Since [J « x « —
3

() « 2x < 7 therefore sin 2x =10
= —2sin 2x <)

So, f|| _'I;':| <0
Therefore, f [ 1’] is strictly decreasing on

(©) f(x]=cos3x
= f'(x)=—3sin3x

. i
Since ) < x <« —
3

3;

0 3x

thustwocases ()« 3v« 7 and T < 3x<

For () « 3y« T

sin 3 > ()
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— —3sin3x <0

fx)=<0

-

Therefore, £ x| is strictly decreasing on [l? |-

"

3T

For T < 3x <

sin 3 < ()

— —3sin3x =0

So, f'lx)=0

‘o
37

HIH

Therefore, f(x) is strictly increasing on

-
o

Hlﬁq

Hence, f [ 1:] is neither strictly increasing not strictly decreasing on El

(D) flx|=tanx

= f'(x) —sec x>0

-
&

!
Therefore, f(x| is strictly increasing on | 0, — |
13. On which of the following intervals is the function [ given by
F(x)=x"" +sin x—1 is strictly decreasing:
(A4) (0, 1)
.'- .::L'_ |:
B) —.71
9 |
14 /19
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-

© 0.

" -

ol

!
(D) None of these

Ans. Given: f| x) = " +sin x—1

= f'(x)= 100" +cosx

(A)On (0,1), x =0 therefore 100+~ =)
And for cosx

— (0, 1radian) = (0.57° nearly | >0

Therefore, (x| is strictly increasing on (0, 1).

-

®) For 100:° x €

ol

-
)

11 227
= —.— =(153.1)>1and hence (" > 100

" -

For cosx T | is in second quadrant and hence cos x is negative and between —] and

b |

LY E

-

Therefore, f[ x| is strictly increasing on

b |

LY E

-

©on 0,

" -

o,

&

; = (0, 1.5) both terms of given function are positive.

k|

T
EN A

[
LY -

Therefore, f| x| is strictly increasing on | 0,

(D) Option (D) is the correct answer.
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14. Find the least value of a such that the function f given by f ['_ J:_'| = _".’: +ax+1

strictly increasing on (1, 2).

Ans. f(x]= X +ax+1

= f'(x)=2x+a

Since f ['_ J:_'] is strictly increasing on (1, 2), therefore f '['_ J:_'| =2x+a >0forall x in (1,2)
5.0n(1,2) 1< x<2

= 2<ldx<4

— l4+a<dxta<d+a

.. Minimum value of /| J::| is 7 + 7 and maximum value is 4+ 4

Since f'( .T:I >0 for all x in (1, 2)

L 2+agz=0and 4+ g =10
—= g =—2and g =—4

Therefore least value of @ is =2

15. Let I be any interval disjoint from [—1=1]_ Prove that the function f given by

. 1
f [ x)=x+— isstrictly increasing on L.
- .

, . 1 _
Ans. Given: f|x|=x+—=x+x !
., v

|

= () =1+(-1)x? =1- S = X
X x
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Here for every x either x « —] or x =1

for v« —1, x=-2 (say),

00 (45

' x)
And for x» =1, x=2 (say),
fllx)= L) _ (+) >0

S f'lx)>0forall z € I,hence f(x) isstrictly increasing on [

16. Prove that the function f given by f(x|=Ilogsin x is strictly increasing on

-

T \ f i i
and strictly decreasingon | — .7 |-

[
£y

-

-

Ans. Given: f| x) =logsin x

e ad . 1
= fllx)=— — 5 X = — cosx=cotx
o SN X ax Sif X
. N 2 T
On the interval = . | i.e., in first quadrant,

i
"

f'lx)=cotx >0

-
&

k|

Therefore, (x| is strictly increasing on | )

LY

-
&

i i.e., in second quadrant,

r,

T

|

On the interval

[
L
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f'lx)=cotx <0

-
)

(Y
£

Therefore, (x| is strictly decreasing on

-

17. Prove that the function f given by f(x|=logcosx is strictly decreasing on

T

-

-

|

and strictly increasing on

{ -:L':.,
0.= |

Ans. Given: f|x)=logcosx
|—sinx)=—tanx
COsx '

i.e., in first quadrant, tan x is positive, thus ' x) =—tanx <0

1 4
—Cos X =

Cos X g

-
&

ol

On the interval | (.

[
L -

-

T

ENA

Therefore, f[x) is strictly decreasing on | [,

"

-
&

i.e, in second quadrant, tan x is negative thus ' x) =—tanx >

{ .:_-L'- 1
On the interval | —. T |
0
Therefore, f| x| is strictly increasing on ?;{ |

18. Prove that the function given by /| x| = " —3x + 3xr—100 is increasing in R.
Ans. Given: f| x) = © —3x +3x—100
= f'(x) =3 —6x+3=3(x" - 2x+1)

= ' x| =3|'_1:—1'|: = () forall x inR.
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Therefore, f( x| isincreasing on R.

19. The interval in which V= _1;:5-‘“' is increasing in:
A) (—x, x|

(B) ['_ -2, El_']

© (2.

D) (0, 2)

Ans.Given: f(x|=|v=x¢" |

=xe (—1)+ g (2x)

-
-

= =—xe¢ "+ 2xe”

= xe  [—x+2]

voox(2—x
N C)
ax &

-

HLL.
In option (D), — = () for all x in the interval (0, 2).
ax

Therefore, option (D) is correct.
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