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Exercise 6.2 Page No: 205

1. Show that the function given by f(x) = 3x + 17 is strictly increasing on R.
Solution: Given function; /() =3¥+17
Derivate w.r.t x:
f)=3()+0=3>0 yis positive for all x € R

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

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

Solution: Given function: f(x) = e*

f'['._'{:] = g:x i 2x Elx [ ,.}-] _ jglr ) -
dx = =277 >0thatis, positive for all x e R

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

3. Show that the function given by f(x) = sin x is
."-' :_.I"‘l
0. % |

. . . \ "2 F
(a) strictly increasing - =~

S|

)

(c) neither increasing nor decreasing in

(b) strictly decreasing in \

|

(0.7).

f(x] =sin x

Solution: Given function:
f'lx)=cosx

(o
> 0, that is, positive in 1st quadrant, that is, in *

s

(a) Since, / (¥)=cosx

(o,
is strictly increasing in -

o] 5
. S

flx) I

Therefore,

IL.JII:;.]n

(b) Since, 7 /=S5 <0 that is, negative in 2nd quadrant, that is, in -
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|~.:|.:;_]‘
=

Fx) i strictly decreasing in *

."-'[:I :_—lr“-:
: '(x)=cosx . L L)
(c) Since 7 ¥1=95% 5 o thatis, positive in 1st quadrant, thatis, in - - and

rldl ;;Il.
=

filx)=cosx 0, that is, negative in 2nd quadrant, that is, in ' < and
fiix) does not have same sign in the interval (0.7).

Therefore,
(0.7).

so, ) is neither increasing nor decreasing in ‘%7
4. Find the intervals in which the function f given by f(x) = 2x? - 3x is

(a) strictly increasing,

(b) strictly decreasing.
Solution: Given function: f(x) = 2x? — 3x

Silx)=4x=3 1)
Now 4x—3=0
3
=
= 4
f 37 3 0
—SC=— | . _=::C
1) ong \ 4

Therefore, we have two intervals "

::I: I: w -.
/ picking x =1, then from equation (1), f(x) > 0.
:‘3 ‘m:

X

e | s

(a) For interval “
Therefore, fis strictly increasing in 4

.2, , .

(b) Forinterval - */ picking *=%3-  then from equation (1), S1x) <o,
I _x-zm:-
‘1)

Therefore, fis strictly decreasing in -
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5. Find the intervals in which the function f given by Sx
(a) strictly increasing,
(b) strictly decreasing.

(=T — 3t — 3BT
Solution: (a) Given function: f(x) =22 =3x" =362+

f'[:x_]=51’:—61’—36 _ 5[-_1’:—1’—5_.]

Fix)=6(x+2)(x-3) (1)

Now 6(x+2)(x—3)=0

.T+2=I:| or .-||.'-_3=|:|

.T=_2 or .T=3

The value of x is either -2 or 3.

 _on = _7
Therefore, we have sub-intervals are e, "M 2.3) and

)

i o =2
ForlntervalL T

(3.%).

* picking x = -3, from equation (1),
£(H=HEE=(4) 5

—n —2
Therefore, fis strictly increasing in (—2.-2).

)

2
For interval (=2.3). picking x = 2, from equation (1),

=) =HHE)=00) ¢

)-

2
Therefore, f is strictly decreasing in (2.3

)

For interval 3.®). picking x = 4, from equation (1),
(=)= =(+) 5 g

)-

Therefore, fis strictly increasing in (3.
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So, (a) fis strictly increasing in (—.-2)

and 3%®)-

(b) 7 is strictly decreasing in | -3

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

() X +2x—5

(b) 10—6x—2x"

(c) —2x —9x" —12x+1
(d) 6—9x—x°

(e)

Solution:

(x+1) (x=3)

AN
(a) Given function: 7 () =% +2x=3

— f(x)=2x+2=2(x+1)

Now 2 [:.T+ 1_] =0

= x=-1

Therefore, we have two sub-intervals ' ="~ and (71-%)-

For interval ™% picking x = -2, from equation (1), 7 /=7 <0

Therefore, fis strictly decreasing.
For interval 1% picking x = 0, from equation (1), =)=+ 50
Therefore, fis strictly increasing.

(b) Given function: f(x)=10-6x—2x"

= f(x)=—6-4x _ -2(3+2x]
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{3+ 2 =
Now 2(3+2x)=0
-3
XxX=—
2
-3 (3
TE R
Therefore, we have two sub-intervals =<and -~
=31
sy
For interval - = < picking x = -2, from equation (1),
F)=()E)=(+) 50
Therefore, f is strictly increasing.
=3 :
2
Forinterval - = - picking x = -1, from equation (1),

Flx=0=02) ¢ g

Therefore, fis strictly decreasing.

‘x)=—2x —9x" —12x
(c) Given function: f(x)=-2x"-9x —12x+1

Derivate w.r.t. x,
f(x)=—6x" —18x—12

£(x)=~6(x" +3x+2]
_ —6(x+1)(x+2)
Now,

—6(x+1)(x+2) _

o 7
= x=-1 gy x=—1

Therefore, we have three disjoint intervals (=0.-2).(=2.71) gpg (L)
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For

Ry
interval (=.-2) , from equation (1),

F()=)=0) 2 () ¢
Therefore, f is strictly decreasing.

)

For interval '™~ 1 , from equation (1),
F)=E0E0 2 ) 5
Therefore, f is strictly increasing.

)

For interval \ % , from equation (1),
F)=EH0E 2 06) ¢
Therefore, f is strictly decreasing.

(d) Given function: f(x)=6-9x—x

fl(x)=—9-2x

Now —9—2x=0

-9
= —
2
f —g ‘~:
| %
Therefore, we have three disjoint intervals - i
-7
| % | X -
For interval - =/ 2

Therefore, fis strictly increasing.
(-9 -9

T E) X
For interval -~ = -, 2

Therefore, fis strictly decreasing.
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(e) Given function: f(x)=(x+1)"(x-3)

Fx)= (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)

£(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 S(x)>0

x—1=0

x=1

And f(x) is strictly decreasing if filx)=<0

x—1=0

x=l

So, fis strictly increasing in 2] andtis strictly decreasing in (—.1).
J.'=1|:ng[:l+x_]— — x=—1
7. Show that 1+x is an increasing function of x throughout its
domain.
: 2
y=log(l+x)—
Solution: Given function: © 2+4x

Derivate y w.r.t. X, we have

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

)
m BYJ U S NCERT Solutions for Class 12 Maths Chapter 6 Application of

The Learni A
S Derivatives
& 1 d (2 +-Y)i[3.1’]—2.ti (2 +_w;jﬂ
—=———(1+x)- ax _Gax
de 1+ xdx [2+_le‘

This implies,

dy _(2+x) —4(1+x)
dc (1+x)(2+x)

-

_ (1+x)(2+ J.’_]:

Domain of the given function is given to be * >~

= x+1=10

- 42
Also (2+x) >0

and * =0

Yo

From equation (1), <x for all x in domain *>~1 and fis an increasing function.

fde AR
8. Find the value of x for which ¥ = 1! 2)}

f(x)=y=(x(x-2))

Solution: Given function:

Derivate y w.r.t. x, we get

is an increasing function.
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ail"l_“_r _ d - =7
- E—-‘[‘ -JE[-‘["‘ 2)]
_ %z'}1[1—2][1&[:{—2]+|:1—2:|%_1:|

ay q _n 1
_ Ez-x[x -][.1+1 ]
_ 21(1—2)(21—2)

S Ax(x=2)(x-1) )

Therefore, we have (=2.0).(0.1).(1.2).(2.)

For (72:0) picking *="1,

1
rx=—
For (0.1) picking z,

- Flx) g increasing.

2

For (12) picking *=1.5 |
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f(x) is decreasing.
For '==*/ picking *=3 |
av oo .
T=(H®=() 4,
f(x) is increasing.
4siné
T rewd) 0.2
9. Provethat =) s an increasing function of € in
4siné
=
i 3
Solution: Given function; (> ¢°5¢)

Derivate y w.r.t. E",

av (2+ COS Ej .4c05€—4sin€(—sin 5‘]

de [:2+|:|:+5|9:|:

Scos@+4cos” &+4sin’ 5‘_

5 1
(2+cosé)

dv Scos €+4[:c05: g +sin” E?] —[_2++:05€_‘_|1

de~ I_r2+|:c+5€_]:

SCDSE-"+4—[:2+ Cos E-"_]:
(2+casr§'_]:

dv  (8cosé+4)- (4+4cosé+cos” 6

= ag I:E+|:|::rs 5‘)2

cos8(4—coséd)
(2+cos S_]:

and we have 0= cos&=1 therefore 4—cosé > 0.
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T
u=_}_
So, y is an increasing function of & in [ :

10. Prove that the logarithmic function is strictly increasing on (0.).

Solution: Given function; 7 () =10g*

£1(x) =2

x for all x in (0.).

Therefore, f(x) is strictly increasing on (0.2)-

11. Prove that the function 7 given by 7 (x) =g~ g is neither strictly increasing nor

strictly decreasing on (=L.1).

Solution: Given function; 7 (¥ =* =**1
flx)=2x-1
F12) s strictly increasing if /(%> ©
2x=1=10
1
x> =
2
1N
_=1 |
27

that is, increasing on the interval *

flx)

is strictly decreasing if f(x)<0

2.‘&’—1 < l:l

b | =
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that is, decreasing
1‘~.
-1- |
. | 3 |
on the interval -~ =~

So, f(x) is neither strictly increasing nor decreasing on the interval (-L.1).
0.Z lﬂ

12. Which of the following functions are strictly decreasing on 2
(Note for users: since intervals are not defined in NCERT class 12 book. So we have used open brackets here)
(A) cos x (B) cos 2x (C) cos 3x (D) tan x
Solution:
Wy Let /(9 =e01

fl(x)=—sinx

; A
<2 1021 |
Since 2in "~ =. therefore sinxx0

= —sinx =<0

.EI:

‘- |
Therefore, S (x) is strictly decreasing on *

)

B) flx)=cos2x

f'(x)=-2sin2x

0o xe

T
Since 2

I o .
0<2x<T therefore sinlx >0
= —2sin2x =0

, o,
Therefore, 7 *) is strictly decreasing on

v 5

©) fx)=cos3x
f'(x)=-3sin3x
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0 =3x= 37T

For De3xam sin3x =0

= —3sin3x =0

' :_.-‘I_v_-l"',
f () O3 )
Therefore, \x, is strictly decreasing on * 3)
T=3x= 37 .

For 2 sin3x<0
—3sin3x =0

T )
Therefore, £ (x) is strictly increasing on 302)

, 0,
So, S (x) is neither strictly increasing not strictly decreasing on

)

(D) Let / (¥) =tanx
F(x) =sec’ x >0

.D:

. . . . | I
IS StI’ICﬂy Increasing on -

e

flx)

Therefore,
. . . . . Flx)= " +sinx—1

13. On which of the following intervals is the function f given by : is

strictly decreasing:

1 i :_1'.
3" 07
(A) (0, 1) |) -~ - (O (D) None of these
(Note for users: since intervals are not defined in NCERT class 12 book. So we have used open brackets here)

ml:;q\

SRR .
Solution: Given function: flx)=x""+sinx—1

flx)= 100x" +cosx
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(A) On (0, 1), >0 therefore 100" >0

And for cosx
0, 1 radian) = (97" neady) o g

Therefore, f1x) is strictly increasing on (0, 1).

(B) For 100~

. | 577 | o0
Forinterval: -’ ' -=(1.5,3.1)>1and So, 100x™ > 100
:_.-:._{

2

For 05X - /"is in 2nd quadrant and So, 95 js negative and between —1 and 0.

I».J|.‘~:.]\

Therefore, fx) is strictly increasing on

."-. :'-L'-‘\I
0. %
(C)On - 2) = (0, 1.5) both terms of given function are positive.

o7

Therefore, F1x) s strictly increasing on - 2)
(D) Option (D) is the correct answer.

flx)= x +ax+1

14. Find the least value of “a” such that the function f given by strictly

increasing on (1, 2).

Solution: f[..x_.]:l’:+a_r+1

Apply derivative:
f(x)=2x+a
B3 fllx)=2x+a

Since flx is strictly increasing on (1, 2), therefore >0 forallxin (1, 2)

On(1,2) l=x=2
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7 7

2 2xad

2+a<lx+a<d+a

.. "
Therefore, Minimum value of filx) is T4 and maximum value is 4+ &

since ) > 0 forall xin (1, 2)
2+a=0 gpgd+a=0
a>—1 gnda>—4

Therefore, least value of a is -2.
15. Let | be any interval disjoint from [-1,1] Prove that the function f given by
flx) =J:+l
+
is strictly increasing on |I.

Solution: Given function:

flx)=x+ ! =x+x7
_T

Apply derivative:
F{x)=1+(-1) X2 =1—i:: ¥ :_1
x x
. @)
For every x either *<~1 or x>1
for x=<-1 x=-1
v =(—,][—,] _
/) (+) ) >0
Again for, x>1 x=21
v =L+.][+.]=
/) (+) ) >0
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S5l s oforan « €11

, So, f(X) is strictly increasing on I.

16. Prove that the function f given by f(x) = log sin x is strictly increasing on - 2

5

LT,
3 |

k|

strictly decreasing on

Solution: Given function:
f(x) = log sin x

Apply derivative:
s d .
fllx)l=——sinx=— cosx=cotx
S sInX ax SIf X
i« E—‘"‘.
0=t

. | 7 -
On the interval ~ 2/ that is, in 1st quadrant,

f'(x)=cotx >0

{ :_j_""‘.
flx) . 4 : . ' D’?i
Therefore, © *7/ is strictly increasingon - =~

|
| -
# that is, in 2nd quadrant,

|

On the interval *

f'(x)=cotx <0

wl;:qt

Therefore, 7 \*) is strictly decreasing on

o]
. S

17. Prove that the function f given by f(x) = log cos x is strictly decreasing on *“

.
T

k2|

strictly decreasing on

Solution: Given function: f(x) = log cos x
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1 4 c
—Cosx= [—s1n .T]=—tﬂ.ﬂ x
= rcosxdx COsX '

."-' .-"T\\:
| D=? |
On the interval ~ = |

In 1st quadrant, tan x js positive,

thus /(¥ ="tanx g

, 0.2
le’] . . . \ 2 J|
Therefore, ‘ Is strictly decreasingon - <~
g T :
27
On the interval ~= 7,
In 2nd quadrant, tan x js negative
thus 7 (%)=t 5 g
'f.-"T |
] . L 77
Therefore, f(x) is strictly increasing on = -
18. Prove that the function given by f(x)=x"—3x"+3x-100 is increasing in R.

Solution: Given function:
fx)=x=3x"+3x-100

Apply derivative:
flx)= 3x" —6x+3=3 [._x: - 2.1:+1:I

=320 ki R,

Therefore, f(x) is increasing on R.
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19. The interval in which ¥=%¢

(A) @) (=0

Solution:
Option (D) is correct.

is increasing in:

€ >

(—x. )

(D) (0, 2)

Explanation:
Given function:

y= _1;: P
Apply derivative:
dv_ . d

1 a -x -x 1
— =X —e te —X
ax [ris C

_ e [:—1_]+ e [21’_]

== x4 2xeF
=> ax
_ xe (—x+2)
dv _ x(2-x)
So, dx g
al'l.
— =0

In option (D), €x for all x in the interval (0, 2).
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