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Ex 17.1

Increasing and Decreasing Functions Ex 17.1 Q1

Letxy, x; =(0,=)

we hawve,
Xy <Xy
= log, x; < log, x4

= f(xl) < f(xzj

Sa, #(x) is increasing in (0],

Increasing and Decreasing Functions Ex 17.1 Q2
Case I

Whena =1
Letxy,xpe (0,w)

We have
Xy <Ky
= log, xy < log, x5

= Flag) < Flxg)

Thus, f(x) is increasing on (D,mj

Case II
WwhenO<a<1
logx
fx)=log, »~ =
(x) = log, EEE
Whena<1=logs <0
Letx < x.
= logiy < logxs
= logxy > logxz [loga < 0]
loga log

= Flag) = £ x)

So, f(x) is decreasing on (0, ).

Increasing and Decreasing Functions Ex 17.1 Q3
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e have,
f(xj=ax+bJ ax0

Letxy,xsef and xy = x5

= axy = ang for some s> 0
= axy +b > axe+b for some b
= Flag) = Flxa)

f{x) isincreasing function of &,

Increasing and Decreasing Functions Ex 17.1 Q4
W have,
flx)=ax+h, a<0
Letxy,xo e andxy > xp
= axy < axy for somea <0
= axy+h < an,+ b for some b
= Flxi) < Fixz)

Hence, xy > xp = F () < Fx3)

f(x) is decreasing function of 2.

Increasing and Decreasing Functions Ex 17.1 Q5
We have,

F(x) = 2

x

Letxy, xs € (Do) and xy > xy
1 1

= — =
¥y Xz

= Flag) < Fixs)

Thus, xy > x5 = f[xl) < f(xz)

So, f(x) is decreasing function.

Increasing and Decreasing Functions Ex 17.1 Q6
We have,
1

fth: 14+ x

z

Case I
when x e[0,2)

Letxy, xpe (0,m] andxy = x,

= P

= T4x,7 5 1457

- 1,1
1+x°  1+x5°

= Flag)<fxz)
Sa, r'(xj is decreasing oh [D,mj

Case II

when x e (-, 0] @
Letx » x5 0 . Q
= xPeax? [+-2>-3=4<0] b ’\\'
= 14,7 <l 4un,” @ C)
1 1

=

1+x12>1+;{22 6 Q
= Flay) = Flxg) \é
So, f(x) is increasing on (-, 0] Q Q
\

Increasing and Decreasing Functions Ex 17.1 Q7 . O (b
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Wwe have,

1
1+x2

fix)=

Case I
when x & [0,)

Letx; > x,
z z
= Mt Ny
= 1+;(12>1+x22
= ! < !
L+x2 1+x7

= Flay) <« Fxs)
fx) is decreasing on [0,),

Case II
When x & [-e,0]
Letxy = x,
= x12 < x22
= 1 +X12 < 1+X22
1 1
-

= z

Z

1+xy 1+ x4

= Flog) > Flxg)
So, f(x] isincreasing on (-, 0]

Thus, f(x) is neither increasing nor decreasing on &,

Increasing and Decreasing Functions Ex 17.1 Q8
We have,

f(X)=|X|={x, x>0

—x, x <0
(a)
Letiry, x,e [0,m) and x> x,
= f(xlj = f(xzj

Sa, f[x) is increasing in (D,m)

(b)

Letxy, ¥p & [—e=,0) and x, = %,
= —X| < =Ny
= Flay) < Fixs)

f(x) is strictly decreasing on [-e,0].

Increasing and Decreasing Functions Ex 17.1 Q9
f [x) =TFw -3

Letxy, »o e & and xy > xp

= THy ¥ THg

= Txy -3 > Txo-13
1 2 N 0
= Flagd e Flxa) 60 (}\t
f(x) is strictly increasing on R, K@ Q
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Ex 17.2

Increasing and Decreasing Functions Ex 17.2 Q1(i)
“We have,
Axy=10— 6x — 22

.'.f'(x)=—6—4x

Now,
. 3
f (x]mlil::»xz—E
: 3. . o ¢ 3 3
The pomt:x:z-—-E divides the real line into two disjoint intervals i.e., —00'—5 and —5,00 .

_J ie.. whenx < ...Ef (x)=_6—4-1‘<0.

In interval(—@s - 3

— . . 3
~ fis strictlv increasing for x < -—E.
2

. 3 . 3
Inmterval( ,00] ie, wheny > —-‘-ff (x]=—6—4.r<ﬂ.

~ fis strictly decreasing for X = ““j"_

Increasing and Decreasing Functions Ex 17.2 Q1 (ii)
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We have,
f{x)=x"+2x-5
(k) =2x42
Now,
Sx)=0=x=-1
Point x = —1 divides the real line into two disjoint intervals i.e . (—nu,— l) and (—l,w).
Ininterval(—oo,~1), f'(x) = 2x+2 <0.
~f1s strictly decreasing in intm'al{—w,—lj,

Thus, fis strictly decreasing for x = —1.
Iuimerval{—i,no),f'{x) =2x+2=0.

= fis strictly increasing in interval(—1,%0).
Thus, fis strictly increasing for x> —1.

Increasing and Decreasing Functions Ex 17.2 Q1(jii)

“We have,
flx)=6-9x-x"
L (x)=-9-2x
Now,

f(x)=0 givesx:—%
‘ . 9 .. . R C . 9 9
The point x =_-£chv1des the real line intotwo disjoint intervals ie | —00,—5 and —5,00 .

9
Ininiervai[—m,—E] ie. forx-:i--%= F(x)=-9-2x>0.

~ f1s strictly increasing forx < -g :
- 9 . 9 r
In interval —5,00 ie. forx>u5=f(x)=—9—2xc:0.

o . 9 O
~ fis strictly decreasing forx » —=.
: S

Increasing and Decreasing Functions Ex 17.2 Q1(iv) K@ Q
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Flo)=2x® - 1257 +18x + 15
F{x) = Bx?-24x+18

=E|[X2—4X+3)
=6(x -3)x-1)
Critical point
f'ix)=0
= B(x-3)x-1)=0
= x¥=3 1

Clearly, fFix)» 0ifx <1 andx >3
and F(x)<0ifl<x<3

Thus, #(x] increases on [-e, 1) (3,], decreases on (1, 3).

Increasing and Decreasing Functions Ex 17.2 Q1(v)
We have,

f(x)=5+36x+3x2—2;{3

fix)= 36 + B — B2

Critical point

flixi=0
= 36 + 6 —6x2 =D
= —E[Xz—x—6}=lj

= [x-3)x+2)=10
N=23 -2

Clearly, f'{x)>0if -2<x <3
slso Flix)<Difxr<-2andx >3

Thus, increases if x € (-2,3), decreases ifx e (-, -2 (3, =)

Increasing and Decreasing Functions Ex 17.2 Q1(vi)
Wwe have,
Fix)=B+30x+ ax? - ext
fix)= 36+ Bx - Bx 2

Critical points

flix)=10
= 5[5+x—x2}=u
= [3—X)(2+x)=0
= x¥=3 -2

Clearly, f'ix)>0if —2<x <3
and ' (x)<0if —m<x<-Zand 3<x <o

Thus, increases in (-2,3), decreasesin [-w=,-2)w (3, @)

Increasing and Decreasing Functions Ex 17.2 Q1(vii)
We have,

Flw)=Ex®-15x% - 1205 + 3
F'ix)=15x7 - 20x - 120

l(l.iritic:al points 60 ‘\()
flix)=0 @

= 15[x2—2x—8)=0

= [*-4)(x¥+2)=10 &6 Q

= =99 -2 %\'® %.

R AR NI

Thus, increases in (-, -2)w (4,0, decreasesin [-2,4) \
Increasing and Decreasing Functions Ex 17.2 Q1(viii) @ \/
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- y Fla)=x®-6w®-36x +2
MILLIONST?R )= ax% - 12 - 36
Critical point
flix)=0

- 3{X2—4X—12)=D

= (x—ﬁ)(x+2)=0

= w =6 -2

Clearly, f'ix) >0 ifx < -2 and x > 6
f'(x){Dif—Ex«:x«:Eu

Thus, increases in (—mJ—Q)u (G,m), decreases in (—2,6).

Increasing and Decreasing Functions Ex 17.2 Q1(ix)
We have,

Fla)=2¢% - 1507 + 365 +1

Frix)= 8x? - 30x +36

Critical paoints

= E\‘X2—5X+E\)=D
= |:X—3)(X—2)=D
= N=23 2

Clearly, f'{x) > 0ifx <2 and x » 3
Flix)<0if2ex<3

Thus, £ (%) increases in [-e,2)w (3,=), decreasesin (2,3).

Increasing and Decreasing Functions Ex 17.2 Q1(x)
We have,
fix)= 2x®rav?ilzn -1
v = Ex? +18x +12
Critical ponts

flix)=10
= 6{x2+3x+2:]=0
= [*+2)[(x+1)=10
= x==-2, -1

Increasing and Decreasing Functions Ex 17.2 Q1(xi)
We have,
fix) = 2x% - ax® 4 12x -5
Flix)=6x"-18x +12
Critical points

flix)=0
= 5[x2—3x+2] =0
= (x—2)(x—1)=ﬂ
= =2, 1
Clearly, f'[x) >0 ifx <1 and x > 2 @
flix)<0iflex <2 0 ‘C)
Thus, £ () increases in (-, 1) (2,=), decreases in (1,2). @6 C)\

Increasing and Decreasing Functions Ex 17.2 Q1(xii) &% Q&(b
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We have,
Flx)=06+12x +3x 2 -2
Fliw)=12+8x - 6x°
Critical points

f'(x): i}
= 5[2+x—x2}=u
= (2—xj(1+xj=0

Clearly, f'[x)»0if -1<x<2
Flix)«<0ifx <-1andx > 2,

Thus, f{x] increasesin [-1,2), decreases in [-e,-1)w (2,0).

Increasing and Decreasing Functions Ex 17.2 Q1(xiii)
e have,

Flo)=2¢® - 24x +107

Flix) =60~ 24

Critical points

flixi=0
= 5(x2—4}=u
= (x-2)(x+2)=10
= Xx=2-2

Clearly, F'ix)=>0ifx < -2 andx » 2
Flix)<0if -2 <x <2

Thus, f(x) increases in (—m,—E)u (E,M)J decreases in [—2,2).

Increasing and Decreasing Functions Ex 17.2 Q1(xiv)
We have
Flx)==2x" -0 —12x+1
F{x)=—fx"—18x-12
Critical points
f(x)=0
—6x* —18x—12=0
x*+3x+2=0
{x+2){x+1)=0
r=-2,-1
Clearly, f"(x)>0ifx < -landx <2
Fx)<0if2<x<-1
Thus, f{ x)is increasing in{—2,—1), decreasing in (=, 2 ) {1, ).

Increasing and Decreasing Functions Ex 17.2 Q1(xv)
We have,

Fix)=(r-1)x-2)°

Flx) = (-2 42 (x-1)(x-2)

fix)=(x-2)(x-2+2x-2)

= l:"'(.xj (x - 2)(3x - 4) 60 ,’\\'CJ

Critical points
:"'J'(Xj=0 6@ O

= (x-2)(3x-4)=10

= X =2, % \é %.Q

. &,

Clearly, f'[x) > 0ifx < 3 and x > 2 OQ KQ

f'(Xj<Dif%<X<2 ‘\\\ ®®

Thus, £ (] increasesin (—m,g] w(2,0], decreases in [3,2]. @ Y

Increasing and Decreasing Functions Ex 17.2 Q1(xvi)
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We have,
fix)= w3 12x? 4365 +17
Flixd=ax% - 24w + 36
Critical points
flix)=0
= I[x7-Bx+12]=0

= (X—E)[X—2)=D

= x=106,2

Clearly, f'{x)»0ifx <2 andx >0
Flix)<0if2ex<B

Thus, £ (%) increases in (-, 2] (6,0, decreases in (2,6).

Increasing and Decreasing Functions Ex 17.2 Q1(xvii)
We have
Fx)=2x 242 +7
Fx)=1tx*-24
Critical points
flx)=0
6 —24=0
6t =24
=4
x=2-2
Clearly, f{x)>0ifx>2andx <2
Fx)<0i#-2<x<2
Thus, f(x)is increasing in{—e,—2)({2,0), decreasing in(-2.2).

Increasing and Decreasing Functions Ex 17.2 Q1(xviii)

We have f(x):%x4—gx3—3x2+%x+ll
26

4
[4x3)— E[sz)—S(zxj+?
- S (x-1)(x+2)(x - 3)

Mow f'(x) =0
il
:E[x—lj(x+2)[><—3)=tl
= u=1-20r 3
The points % =1, -2 and 3 divide the number line into four disjoint intervals
namely, (-e2, -2, (-2,1), (1,3) and (3, =],
Consider the interval [-w,-2), ie-wm<x<-2
In this case, we have x - 1< 0, ®+2 <0 andx-3<0
f (x) <0 when —ew<x<-2
Thus, the function f is strictly decreasing in{-e, -2]
Consider the interval [-2,1), ie-2<x <1
In this case, we have x - 1< 0, ®+2>0 and x-3<0
f'[x)> 0 when -2<x <1
Thus, the function fis strictlyincreasing in(-2,1)
Mow,consider the interval [1,3),ie 1<% <3
In this case, we have ¥ - 1> 0, ¥ +2> 0 and x -3 <0
f'[x)<tl when 1< x < 3
Thus, the function fis strictly decreasing in{1,3)
Finally consider the interval (3,0),ie 3<x<w
In this case, we have ¥ - 10, ¥ +2> 0 and x -3 >0
f'[x)>tl when » > 3

Thus, the function fis strictlyincreasing in (3, «)

Increasing and Decreasing Functions Ex 17.2 Q1(xix)
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We have,
Fix)= x4y
Flix) = 4x¥ - 4
Critical points,

Flix)=0
= 4{x3—1)=u
= x=1

Clearly, f'ix)=0ifx >1
Flix)<0ifx <1

Thus,  {x) increases in (1,=], decreasesin (-, 1),

Increasing and Decreasing Functions Ex 17.2 Q1(xx)
Fix)= X—4+gx3—£x2 -BEx +7
4 3 2
f'(xj=x3+2x2—5x—6
Critical points
f' (xj =0
= x*+2x?_Ex-6=0
[x+1)x+3){x-2)=0
= x=-1, -3, 2

Il

Claarly, f'(x)>tlif —3ex<-landx =2
f'l:x)<D ifx «-3and -1<x <2

Thus, f[x) increases in (—3,—1) W] (sz), decreases in [—m,—Bju (— 1,2).

Increasing and Decreasing Functions Ex 17.2 Q1(xxi)
f(x)=x4—4x3+4xz+15

Frx)= ax® o127 + By
Critical points

f'(x):D
= 4x{x2—3x+2)=0
= 4x (¥ -2)(x-1)=0

= x=0 2 1

Clealry, f'[x)>0if0<x<landx>2
f'(x <Dify <0and 1<x <2

Thus, f[xj increases in [I:I, 1) w [2,&0), decreases in [—uo, D)u (1,2).

Increasing and Decreasing Functions Ex 17.2 Q1 (xxii)

Wwe have,
3 3
flrx)=58x2-3x% x>0
1 3
f'[x):Exi_EXa
2 2

Critical points
f'ix)=10

Clearly, f'[»)>0if0<x <1 %
and F'ix) < 0ifx > 1
*
Thus, fI») increases in [0,1), decreasesin [1,«]. O
(x) (0,1) (1) \\\ @(b
Increasing and Decreasing Functions Ex 17.2 Q1(xxiii) @\ \/
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Wwe have,
f(x) = x% 1657
Flix) = By +12x
Critical points
Flix)=10
= Bx7 +12x =0
= 4x{2x6+3} =0

= x =0

Clearly, f'[x) >0 ifx >0
Flix)<0ifx <0

Thus,  (x) increases in (0,00), decreases in [-w, 0],

Increasing and Decreasing Functions Ex 17.2 Q1(xxiv)
We have,
f[xj=x3—6x2+9x+15
Flix)=3x?-12x +9
Critical points
flix)=0
= 3(x%-ax+3) =0
= (#-3)x-1)=0

= =231

Clearly, f'ix) =0 ifx <1 andx >3
Flix)<0iflax <3

Thus, f(x) increases in (—w, 1) w (E,m)J decreases in (1,3).

Increasing and Decreasing Functions Ex 17.2 Q1(xxv)
Wehave,

x{x- Z}T = {xl —2x}:

I
[

¥

=y =2(x* - 2x)(2x~2) = 4x(x~2)(x=1)

v

+

ENETEN

=0 = x=0x=2 x=].

mm Wondershare
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Remove Watermark g

The points x =0, x = 1, and x = 2 divide thereal line into four disjoint intervals

Le. (—»,0), (0,1) (12),and (2,).
Ini_utervals(—oo 0] and |:l 2}. 4 <.
] ] = d“
~y is strictly decreasing in intervals (—w,0) and (1.2)-
However, in intervals (0, 1) and (2, oo), % =1,

~ v is strictly increasing in intervals (0. 1) and (2. s0).
S vis strictlv increasing forO0<x<landx> 2.

Increasing and Decreasing Functions Ex 17.2 Q1(xxvi)
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Consider the given function

F)=3x* - dxr®- 1257+ 5

= ' {x)=12x" - 12x% - 24x

= F'{x)=12x[x% - x - 2]

= Fi{x)=12x(x + 1){x - 2)

For f(x) to be increasing, we must have,
f'ix)=0

=12v{x+1){x-2)> 0
=x{x+1}){x-2)>0

=-1<x <0 or 2<x<en

= xe(-1,0w {2 o)

So, f{x)i s increasing in [-1,0)uw (2, o)
For f{x) to be decreasing, we must have,
f'{x}<0

=12¢{x+1){x -2} <0
=x{x+1}){x-2)<0

= -y — 1 or O<lx <2

= x e -1)u{02)

So, f{x)is decreasing in (-e,-1)w (0,2}

Increasing and Decreasing Functions Ex 17.2 Q1(xxvii)

Consider the given functon

Fix)= gx“—4x3—45x2+51

:>f'(x] 4x_x3—12x - 90
Frix)= 6)(3—12)( - 90
f'{x) = €x [x* - 2¢ - 15)
Fi{x)=6x{x+3){x -5

Far f{ ) to be increasing, we must have,
fiix)=0

=6x{x+3){x-5)=0
=ux{x+3)x-5)>0

= -3 <x <0or S<x<co

= x e (-3 0} (5, )

So, f{x)/s increasing in {3, 0)w (5, o)
For f{x) to be decreasing, we must have,
F'ix)=0

=6x{x+3){x-5)<0

=ux{x+3)x-5) <0

=y -30or Dax <5

= x e [-w,-3) v (0, 5)

So, F{x)/ s decreasing in {-e, -3} (0,5)

Increasing and Decreasing Functions Ex 17.2 Q1(xxviii)
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Consider the given function

25
f{x)= log {2+x}—2+x,xeR
:>f'{x)= i _{2+X]2—22Xx1
2+ x {2+X}
= F'(x) = 1 d+2x-2x
2+ x {2+X}
1 4
=f'{x)= -
{:I " {2+X}2
=fy=2r2d
(2+X]
¥ -2
=fi{x)=—=
( (2+ xY
For f{x) to be increasing, we must have,
F'ix)»0
=x-2=0
= 2<x<m
:>><e(2,m}

Sa, f{x)i sincreasing in (2,o)

For f{x) to be deareasing, we must have,
Fiix) <0

=x-2<0

= —orix <2

= % g (-o2)

So, f{x) is decreasing in (-, 2)

Increasing and Decreasing Functions Ex 17.2 Q2
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We have,

f(x):x2—6X+9

Flixl=2x-6
Critical points

flix)=10
= 2{x-31=10
= &=13

Clearly, #'[x) >0 ifx > 3
Flix)<0ifx <3

Thus, fix) increases in (3,0), decreasesin [-=,3)

IInd part

The given equation of curves

vo=x?-6x +9 =i

¥ =x+5 “‘(“)
Slope of (i)

my = d_y =Zx -6

dx

Slope of (i)

=1

Given that slope of normal to (i) is parallelt o (i)
-1

=1
2x -0
= 2w -6 =-1
=
= N o=
2
From i)
25
=22 1549
Y
_25 ¢
4
_1
4

Thus, the required point is (g, %J

Increasing and Decreasing Functions Ex 17.2 Q3
We have,
fix)=sinxy-cosxy, O<x<2r
£lix) = cosx +sinx
Critical points
flix)=0
cosx +siny =0

]

tanx =-1

3r Vx @
= =, —

4’ 4 0 .\(,

, - 3T Ir 6
CIearIy,f[x)>D|fD<x<Tand T<x<2;r @

f'(x)<Dif3—ﬂ<X<?—ﬂ 6
4 4 &
Thus, £ (] increases in [DJ%JU(?—XJHJJ decreases in [BTXJ?—XJ %\' %.

4

Il

Increasing and Decreasing Functions Ex 17.2 Q4 . OQ éo
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B nave,

fx)= e

frix) = 2e%

We know that
fx) isincreasing if £'(x) >0
= 2e® >0

= 8™ >0

Since, the value of e lies between 2 and 2
So, any power of e will be greater than zero.

Thus, f(xj is increasing on &,

Increasing and Decreasing Functions Ex 17.2 Q5

we have,
1
Filx)=ex, |
1
- (-1
Flix)=e% x| =
()= (3]
1
ex
flix)=-—=
()=~
T 00w,
¥eh, x=0
1 1
= —2>Dandex>ﬂ
N
1
ox
= —2>EI
X
1
ek’
= -— =<0
2
= flix) <0

Hence, £ (x) is a decreasing function for all » = 0.

Increasing and Decreasing Functions Ex 17.2 Q6

We hawve,
fla)=log,x, D<a<l

= f'[x):;
xloga
Dea«l
= loga <0
T 0wy,
x>0
1
= —>0
X
1
= — <
xlogs
= f'ix)<0

Thus, f(x) is a decreasing function for x > 0,

O O
Increasing and Decreasing Functions Ex 17.2 Q7 b \
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The given function is f{x) = sin x.

o S (x)=cosx

{a) Since for each x € (U.g],cosx =), we havef'(,r) =1{).

i
Hence, fis strictly increasing in[@,E] :

(b) Since for eachx [g,n}cos x <0 we havef’(x}{ 0.

n
Hence, fis strictly decreasing in(E,E ]

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

(0. 7).
Increasing and Decreasing Functions Ex 17.2 Q8
Wehave,
f(x)=logsinx
. 1
s f [r) = e COS X = COL X
s5mnx

Inimewai(ﬂ, %J,f’(x] =gotx =0,

m
- fis strictly increasing in((}, E]

Inimewai(g, ?I:J, f(x)=cotx <0.

~fis strictly decreasing m[g x4 }

Increasing and Decreasing Functions Ex 17.2 Q9
We have,
flw)=x-sinx

flix)=1-rcosx

M o,

X e R
] -lceoosx <1
o -1 »cosx =0
=¥

flix)>0 @
Hence, F(x) is increasing for all » < &, 60 6\\0

Increasing and Decreasing Functions Ex 17.2 Q10 @
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we have,
Flx) = %% - 1557 + 75x - 50

F'{x)=3x"-30x +75
= f'(xj=3[x2—10x+25}
=3(x-57°
T 0,
x el
= [x—5)2>D

= 3(x—5)2>0
= fliix)=10

Hence, f (x) is an increasing function for allx = R,

Increasing and Decreasing Functions Ex 17.2 Q11
W have,

Fix)= costx

flix) = 2cosx (- sinx)
= f'ix) = -2sinx cosx
= £'ix) = -sin2x
0w,

X £ [D,i]

z

= EXEI:D,JT)
= sinZx > 0 when 2x = (D,J}')
= -sinZx <0
= flix) <0

Hence, # () is a decreasing function on [D,%].

Increasing and Decreasing Functions Ex 17.2 Q12
We have
Flx)=sinx
F(x)=cosx

MNow,

= cosx>0
= f(x)>0

- N
Therefors, f{x)=sinxisan increasing function Dﬂ[—% _.% :

Increasing and Decreasing Functions Ex 17.2 Q13
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Wwe have,
Fix)=cosx

Flix)=-sinx
Mo,

Ifx e I:D,)r)
= sinx > 0
= -sinx < 0

Hence, f(x) iz decreasing function on (D,Jr)

Ifx = (—JLEI)
= sinx < 0 [ sin[-8) = - sin 6':|
= -sinx >0

Hence, f(x) is increasing function on [—Jr,Dj

Ier(—JrJJr)

Thus, sinx > 0 for x [0, 7)
and sinx<DfDrXE(—:r,D)
= —sinx«:DfDrxe(D,Jr)

and —5inx>DfDrxe(—ﬂ,D)

Hence, f (x) is neither increasing nor decreasing an (-7, 7).

Increasing and Decreasing Functions Ex 17.2 Q14
We have,
Fx) = tanx

Flix) = sec? x

I Ow,

sec?x > 0
= Flix)=0

I

Hence, £ (x) is increasing function on [;—ﬂ,%J
Increasing and Decreasing Functions Ex 17.2 Q15
We have,

fix)= tan~! (sinx +cosx)

Flix)= %x [cosx - sinx)

1+(sinx +cosx]
COsx — Sinx
T 14sin?x +cosix +2siny oosx
COSX - Siny

T[T+ sin cosx)

Mo,
. s <
Xe(cr 2] N @)
= cosxy —siny < 0 6 C}\'
COSx — Siny

= — 2 " _«0 [-.-2[1+5inXCDSX)>D:| @

21+ sinx cosx)

= flix)<0 66 Q
Hence, f(x) is decreasing function on [%Jg] %\

Increasing and Decreasing Functions Ex 17.2 Q16 \ O @
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We have,
fix)= sin[zx + EJ
4

Flix)= cns(zx +%Jx2

fx) = ECDS[EX +%]

T 0w,
3r GLx
xe|—,—
g8
37 =3
= ex e =
g g
37 Ex
= — 2K ¢ —
4
f 38
= [ =S -G
4 2
= 2x +£ lies in I1Ird quadrant

= cas[zx +%J<D

= 2c05[2x+%]<0

= fHx)<0

. . 3r &
Hence, £ {x) is decreasing on (?ﬂ,?ﬂ]

Increasing and Decreasing Functions Ex 17.2 Q17
we have,
Fla) = tanx - 4x

Flix) = secix - 4

1-4cosx

C052X

(1+2cosx)il-2ecosx)

cos” x
4sec? x 1+c:05x l—me
2 2

T 0,
T T
Ke|l-=—,—
5
= R R g
3
1
= COsSK > —
z2

1
= [——COSXJ{D
2
= 4SBCQX[%+CDSX][%—CDSX]<U

= flix)<0

Hence, £ (x) is decreasing function on (—%,%J

Increasing and Decreasing Functions Ex 17.2 Q18 60 ;\\'CJ
We have, @ ()

Fix)=ix-1)e" +1

flixi=e" +(x -1)e" &6 Q
= Flix)=e"[1+x-1)=xe"
Mo, s Q KQ
= e* >0 ’\O @

xe® » 0 ‘%\ @
£x)>0 @ \/

b

Hence, f (x] is an increasing function for allx > 0, . Q

i
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Increasing and Decreasing Functions Ex 17.2 Q19
We have,

Flx)= xZow+1

Flaow=2x-1
Mo,

x = (0,1)
= 2x-1=0ifx > %
and 2X—1<Dif)(<%

1 H 1

= Flix)=0ifx > 5
and J"[)()<Dil’x<l
2

Thus, £(x) is neither increasing nor decreasing on (0,1).

Increasing and Decreasing Functions Ex 17.2 Q20
Wwe have,
fix)= P AT 411
flix)= ox® y2Ex"
=x" {9)(2 + 28)

Mo,
X el
= #%>0and9x% +28:20
= X6[9X2+28}> ]
= f'l:xj:»D

Thus, # () is an increasing function forx € &,

Increasing and Decreasing Functions Ex 17.2 Q21
We have,
Flw)=x®-6x"+12v-18
Flix) = 3% - 12% +12
= 3{x? - ax + 4

=3 -2y
Mo,
xef
= [X—2)2>D
= 3(;{—2)2}0
= flix) >0

Thus, f{x) is onincreasing function forx < &,

Increasing and Decreasing Functions Ex 17.2 Q22
& function f(xj is said to be increasing on [an] if f(x) >0

Mow, we have,

Flx)=x%-6x+3 0 ‘\Q
&
Again &6 Q

F %\(b 4
e N
2(x-3)>0 ‘\\\ @
Flix) =0 Q\ V

)

Hence, £ (x] is an increasing function forx [4,6] . Q

s
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Increasing and Decreasing Functions Ex 17.2 Q23
We have,

Fix)=sinx - cosx

F'ix) = cosx +sinx

= \E[%cosx +%sinx}

sin g ooss .
) Cosx + sinx
[ & 4 J
T
=2 sin| = +x
4
I o,
I n
xel-2,2
I kg
= -_ex
4
= D<£+X{£
= sing® < sin| Z+x |<sinZ
4 2
- T
= D<5|n[z+x]<1

= u@sin[%+x]>ﬂ
= fix)=0
I

Hence, £ (x) is an increasing function on [—Z,ZJ.

Increasing and Decreasing Functions Ex 17.2 Q24
We have,
f[x) =tantx - x

Fix) = -1
l:) 1+x7
1+x°2
Mo,
xehR
= ¥®>0and1l+x%>10
2
*
= 2>|:I
1+x
z
= X <o
14
= f'(x)<lj

Hence, f (x] is a decreasing function for x < &,

Increasing and Decreasing Functions Ex 17.2 Q25
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We have,

f(xj=—%+sinx

f'(xj=—1+c05x
z
I 0w,
T I
xNe|l-Z=,=
[ 3 3]
T T
= —— X €=
3
i o
= cos|- = |« cosx € cos>—
[ 3] E
i I
= COS = < COSX < £o0s =
3 3
1 1
= — < COsk < —
z 2
1
= —§+CDSX+U

= fix)=0

Hence, f (x] is an increasing function on [—%,%J

Increasing and Decreasing Functions Ex 17.2 Q26

We have,

X
f(x)—log(1+xj—1+x
f'[x)= 1 (1+xj—2x

1+x (1+x)
_ 1 _ 1
1+x (1+Xj2
X
(1+X)2
Critical points
flixj=0
P's
= =0
[1+xj2
= =0 -1

Clearly, f'{x)>0ifx >0

and  Ff'x)<0if -l<x<Oorx<-1

Hence, f(xj increases in (D,m), decreasesin (—m,—l)u(—l,ﬂ).

Increasing and Decreasing Functions Ex 17.2 Q27
We have,

Flal=(x+21e7"

Flix)=e™ -7 [x+2)

e 1-x-2)
=-e7 (¥ +1) @
ritical points 0 N Q
Crit prlm': ) @b c}\'
= - (x+1)=10 % Q
= x=-1 K
Clearly, f'[xj>D ifx < -1 %\'(b %_

Flixl<0ifx»>-1

Hence, f(x) increasesin [-e,-1), decreases in (-1,) ¢ O
| B, P
Increasing and Decreasing Functions Ex 17.2 Q28 @ \/
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we have,
fix)=10"
flix)= 10" xloglo

T 0w,
e R
= 107 = 0
= 107 logld = 0
= flix)» 0

Hence, £ (x) in an increasing function for all x,

Increasing and Decreasing Functions Ex 17.2 Q29
Wwe have,

Fln)=x-[x]

f'ix)=1>0

~ fx) in anincreasing function an (0, 1),

Increasing and Decreasing Functions Ex 17.2 Q30
We have,
fix)= I+ 405 + 240k
£ix) = 15x% + 12057 + 240
= 15 [x“ +ax” 4+ 15}

= 15[x2+4}2
T 0w,
xeR
= [x2+4)2>0
= 15{x2+4)2>0
= flix]=0

Hence, £ {x) is an increasing function for all x.

Increasing and Decreasing Functions Ex 17.2 Q31

We have,
f{x)=logcosx

1
cosx

f'(x}z

{(~sinx)=~tanx
Ininterval[ﬂ, %J. tanx > 0= —tanx < 0.
S (x)<00on [0, g]

~fis strictly decreasing on (0, g]
Ininferval[g, r:], tanx < 0= —tanx >0,

~f'(x)>00n [% n:]

Increasing and Decreasing Functions Ex 17.2 Q32
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Given f(x) = %% - 3 ¢ an

f (xj=3><2—6><+4

=3(x2—2><+1)+1

=3[x—1)2+1 =0, for all v e R
Hence, f is strictly increasing on R.

Increasing and Decreasing Functions Ex 17.2 Q33
Given f(x) =cosx
f (®)=-sinx
(i Since for each %< (0,n), sink>0
= f [x) <0
So fis strictly decreasing in(0, =)
i Since for each xe (x,2a),sinx<0
= f (®) =0
So fis strictly increasing in(=, 2x)
(iifyClearly from (i) & (i) above, f is neither increasing nor
decreasing in{0, 2x)
Increasing and Decreasing Functions Ex 17.2 Q34
We have,
Filx)= x% - xsinx

Flix)=2x - sinxy —x oosx
Mo,

Xe(D,ﬂJ
2

= DE€siny 21, OD=£cosxy =1
= 2x —siny -xcosy =0
= Flix1z2 0

Hence, £ () is an increasing function on (D, g]

Increasing and Decreasing Functions Ex 17.2 Q35
We have,
flw)= %% _ax

f'(xj=3x2—a

Given that £ (x) is on increasing function

f'ix) >0 forallx e®
= ax%-a3»0 forall x =R
= g« 3 forall x R

But the last value of3x% =0 forx =0
a0
Increasing and Decreasing Functions Ex 17.2 Q36

we have,
f(x) = sinx - by +C

f'(x)=c05x—b

Given that f(x] is a decreasing function on &

flix) <0 for all w £ B
= cosxy -b<0 foralxweR
= b > cosx far all x = 8

But ran value of cosx in 1
Calirl

Increasing and Decreasing Functions Ex 17.2 Q37
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Wwe hawve,

MILLIONST /R

Fix)=x+msx-a

2 cos® x

Flix)=1-sinx =

I Ow,
N eR
H
- EOETX L g
2
2oost N
= =0
2
= flix)=0

Hence, £ (x) is an increasing function forx &,

Increasing and Decreasing Functions Ex 17.2 Q38

Asf(0)= f(1) and fis differentiable, hence by Rales theorem:
f(c) = 0 for some ce[0,1]

Let us now apply LMWT [as function is twice differentiable) for point ¢
and x £[0,1] hence

|Fl[x)_ F(C:" - f"(d)
:'F'LX_);q — ()
= |z (_XCN £ (d)

As given that |f'(d) | <1 for x e[0,1]
N
x-C
=|F(x)|sx-c
Mow as both x and clie in [0, 1], hence x-ce(0, 1)
=|f'(x)| = 1 for all x e[0,1]

Increasing and Decreasing Functions Ex 17.2 Q39(i)
Consider the given function,
Flxy=xx|, x eR
-x% x<0
= f[x)= ’
b {xz, %0
- f'(x} _ —2x, x=0
2%, x>0
=f'(x) >0 for vaues of x

Therefore, f{x} is an increasing function for all real values.

Increasing and Decreasing Functions Ex 17.2 Q39(ii)


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ . [

PDFelement

Remove Watermark g

Consider the function
Flx)=sinx+[sinx|, 0< x =2x

= L) {ésmx, O<x < x

= Pl - {QCOSX, 0<% < 7

O, T aH 2T
The function 2cosx will be positive between {O,%J.

T xN 2T

Hence the function f{x) is increasing in the interval [O,g].

The function 2cosx will be negative between (g, rrj.

Hence the function f {x) is decreasing in the interval [%J R’].
The value of F'(x) =0, when r =x <2x.
Therefare, the function £ {x) is neither increasing

nor decreasing in the interval (r, 2x)

Increasing and Decreasing Functions Ex 17.2 Q39(iii)
Consider the function,
flx)=sinx{1+cosx), O<x <%
=f'[{x)=cosx+ sinx[-sinx)+ cosx [oos x)
= f'[x) = cosx - sinx + cos®x

= f'{x) = cosx+ [cos® x — 1)+ cos®x
=f'{x)=cosx+2cosf x -1

= f'{x)=2cos® x+cosx -1
=f'[x)=2cos® x + 2cosx —cosx - 1

= f'[x)=2cosx[coex + 1)~ 1fcosx + 1)
=f'[x)=(2cosx - 1){cosx + 1)

For f{x) to be inareasing, we must have,
flix}=0

=f'{x)={2cosx - 1){oosx+ 1) 2 0

r
:>CJ<:><-:§
by
= K [D., gJ
So, f{x)isincreasing in [O, %}
For f{x) tobe decreasing, we must have,
f'ix} <0
=f'{x)={2cosx -1){cosx + 1) <0
é%{x{%
~xe [g,g]

So, f{x)is d ingin [£,Z
o, f{x)is decreasing in [3,2]
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