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Increasing and Decreasing Functions Ex 17.2 Ql(i)
"We have,
fx) =10 — 6x — 2

S (x)=-6—-4x

MNow,
. 3
f(x)=0=x=—=
2
The point x = -% divides the real line into two disjoint intervals if-:(_m'_i] and [—E,‘I’}

3 ! = - —t
In interva_l(—ﬂtf-,—i] ie. whenx< u%f {I) 6—-dx <0,

~ fis strictly increasing for x < --E .

. 3 0. 3
In 1111:&1:1-‘31[—5,':0] ie,whenx> ~3 f'{x] =—6-4x <0,

3
~ fis strictly decreasing for ¥ = "“é“.

Increasing and Decreasing Functions Ex 17.2 Ql(ii)



We have,
f{x)=x"+2x-5

s f(x)=2x42

Now,

S(¥)=0=x=-1

Point x = —1 divides the real line into two disjoint intervals i.e., (—o0,—1) and (—1,%).
In interval (—o0,—1), f'(x) = 2x+2 < 0.

~fis strictly decreasing in interval(—so,—1).

Thus, fis strictly decreasing forx <—1.
In inten-‘al{—i,w},f'{x} =2x+2>0.

~ fis strictly increasing in inter\:al{—l,a:ﬁ].

Thus, fis strictly increasing forx > —1.

Increasing and Decreasing Functions Ex 17.2 Q1(iii)



We have,

£(x)= 695+

f"{.r} =-9-2y
Now,

. 9
flx)=0 gives x = -3

’ . 9 ... .. C e . |
The point x = — - divides the real line into two disjoint intervals i.e, |
2
{ 90 C
In interval} —'i-‘—E lie forx<—=. f(x}=-9-2x>0.
"- JI 1 . g

s

9
~ f1s strictly increasing forx < —— .
5

=3

ry

.I L} ‘II . ~ {.} .
Ininterval| ——.,® | i.e. forx > = fMx)=-9-2x <.
L Fa ! 2
: : .- 9
~ fis strictly decreasing for y > ——
3

Increasing and Decreasing Functions Ex 17.2 Q1(iv)
flx)=2x" - 12x% +18x + 15
flix)=6x%-24x +18
=f (xz -4+ 3}
=6 (x -3)[x -1

Critical point

flix) =0
= Bx-3)[x-1)=0
= ¥ =31

Clearly, f{x)>0ifx <1 andx >3
and Fix)<0iflex<3

Thus, f[xj increases an (—m, 1ju |[3,mj, decreases on [1, 3).

Increasing and Decreasing Functions Ex 17.2 Q1(v)

g

—), ——

and

9

——, 0



We have,
f(xj=5+36x+3x2—2}(3
Flix) = 36 + Bx — Bx 2

Critical point
flix)=10
= 36 +6x —6x° =0
= —Eu{xz—x—ﬁ)=lil
= (-3 [x+2)=10
¥ =3 -2

Clearly, f'ix)>0if -2<x <3
also ;""[Xj{ Oifx<-2andx >3

Thus, increases if x = [—2,3:1, decreases ifx = [—m,—Eju |:3, m:l
Increasing and Decreasing Functions Ex 17.2 Q1(vi)
We have,
flx)= B+ 36x + 3% - 2x7
Flix) = 36 + 6x — Gy <
Critical points

flix)=10
= E\(E\+X—X2)=|:l
= (3—Xj[2+xj=ﬂ
= x=23 -2

Clearly, f'ix)>0if -2<x <3

and F'ix)«<0if —w<x«-2and3«<x<w

Thus, increases in [—E,SJJ decreasesin (-m,—zju [3, mj
Increasing and Decreasing Functions Ex 17.2 Ql(vii)
We have,

fx)=5x%-15x%-120x + 3

f'ix) =155 - 30x - 120

Critical points

flix)=10
= 15{X2—2x—8)=0
= |IX—4)|IX+2)=|:|
= =94 -2

Clearly, f'ix)>0ifx <« -2 andx > 4
and £'{x)<0if —2<x <4

Thus, increases in [—m,—Eju [4, mj, decreases in [—2, 4j

Increasing and Decreasing Functions Ex 17.2 Ql(viii)



f[xj=x3—6x2—36x+2
Flix) =3x% - 12x - 36
Critical point

flix)=0
= 3(x* -4 -12) =0
= (w-B)(x+2)=0
= ¥ =8, -2

Clearly, f'[x)>0ifx <-2andx > 6
Flx)<0if -2x <x <6

Thus, increases in (—m,—zju (6@]1 decreases in [—2,6].
Increasing and Decreasing Functions Ex 17.2 Q1(ix)
We have,
flx)=2¢"-15x% +36x +1
f'(x) = 6x% - 30x +36
Critical points

= 6(X2—5X+E|)=|:I
= |:X—3:||:X—2:|=EI
= =3 2

Clearly, f'ix)>0ifx <2 and x > 3
Flix)<Dif2<x <3

Thus, £ (x) increasesin [-=,2) v (3,w), decreasesin (2,3].

Increasing and Decreasing Functions Ex 17.2 Q1(x)
We have,
Flx)= Zx7 4+ 0x% 4125 - 1
Flix) = Bx% + 185 + 12
Critical ponts

Flix)=0
= E\(X2+3X+2:]=|:I
= (x+2)(x+1)=0
= ¥=-2, -1

Increasing and Decreasing Functions Ex 17.2 Q1(xi)



We have,
Fix)= 2x% - Ox?4+12% -5
flix) = 6x® - 18x + 12

Critical points

flix)=0
= a(x2-3x+2)=|:|
= (X—EJ(X—1:|=EI
= =21

Clearly, f'[x)>0ifx <1 and x> 2
flix)J«Diflex <2

Thus, f (x) increases in [-w, 1)w (2,w), decreases in [1,2).
Increasing and Decreasing Functions Ex 17.2 Q1(xii)
We have,

flx)=6+12x +3x T 25

flix)=12+6x - Bx?

Critical points

flix)=0
= E\(E+X—X2)=D
= (2—xj(1+x)=ﬂ
= =2 -1

Clearly, f'[x]>0if -1<x <2
Flix)<Difx «-landx>2.

Thus, f [x) increases in [-1,2), decreases in [-w,-1)w [2,0].
Increasing and Decreasing Functions Ex 17.2 Q1(xiii)
We have,
Flx)=2¢% - 24x + 107
Fix) = 6x® - 24
Critical points
flix)=10
=  6fx*-4)=0
= (-2} x+2)=0
= N=2-2

Clearly, f'[x)>0ifx < -2 andx =2
f'(xj{ﬂ if —2cxw <2

Thus, f (x) increasesin (-, -2)w (2,»), decreases in (-2,2).

Increasing and Decreasing Functions Ex 17.2 Q1(xiv)



We have
Flx)=2x"-9" —12x +1
JF(x)=-6x* -18x-12
Critical points
Fx)=0
—6x* —18x-12=0
¥ +3x+2=0
(x+2)(x+1)=0
r==2-1
Clearly, f*(x}>0ifx < —landx <2
frlx)<0if2<x<c
Thus, f{x)is increasing in{—2,—1), decreasing in{—oo,—2 (-1 =}.

Increasing and Decreasing Functions Ex 17.2 Q1(xv)

We have,
Fx) = [e- 1) (- 2)°
Fin) = (w-2) 42 (x - 1 (x-2)
Flix)=[x-2)[x-2+2x - 2]
= Flrix) =[x -2)[3x - 4]
Critical points
flix)=0
= (x-2)(3x-4)=0
= X =2, il
3

Clearly, f'[x) > D ifx <% and x = 2

;""(X)<Dif'%<x<2

. . 4 . 4
Thus, f [x] increases in [—mjg] w(2,w), decreases in [512].

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

flx)=x"-12x% + 36 +17

Flix) = 3% - 245 + 36
Critical points

flix)=10
= 3{x2—ex+12)=u
= (X—Eu)[X—Ej=EI
= X =086,2

Clearly, f'ix)>0ifx <2 andx > 6
flix)<0if2<x <

Thus, ;"'[X:l increases in (—m, 2:1 w (G,mj, decreases in [2,6:1.

Increasing and Decreasing Functions Ex 17.2 Q1(xvii)



We have
Fix)=2x -24x 47

Fr{x)=6x-24
Critical points
flx)=0
6x° —24=0
6x' =24
=4

x=2-1
Cleatly, f(x)>0ifx>2andx <2
Fix)=<0if-2=x=2

Thus, £ (x)is increasing in(—s0.—2)w/(2.%), decreasing in(-2,2).

Increasing and Decreasing Functions Ex 17.2 Ql(xviii)

Wehauef[xj=ix4—ix3—3x2+ﬁx+ll
10 L L
- I SRR 36
F(xj—ﬁ[ﬁtx )—E[Bx )—3[2xj+?
=%[x—1j(x+2j(x—3]
NDWF'[HJ=D

=]

:>§|[><—1:||:><+2:||[H—3:|=D

= ®=1-2a0r 3

The points ® =1, -2 and 3 divide the number line into four disjoint intervals

namely, (-, -2),(-2,1),(1,3) and (3,e].

Consider the interval [-w=,-2), ie-w< < -2

In this case, we have s - 1< 0, s+2 <0 and s -3<0
f'(xj < 0 when —wm<x < -2

Thus, the function f is strictly decreasing in (-, -2)

Consider the interval [-2,1), ie-2<x<1

In this case, we have 2 - 1< 0, ¥+ 2 >0 and -2« 0
f'[x:l> 0 when -2<u<1

Thus, the function fis strictlyincreasing ir'||[—2,1:|

Mow,consider the interval [1,3),ie 1<% <3

In this case, we have x - 1>0, x+2 >0 and x-3<0
f'[xj-: 0 when 1< x< 3

Thus, the function f is strictly decreasing in(1,3)

Finally consider the interwval [3, mj, B 3<H<m

In this case, we have s - 1> 0, #+2 >0 and x -3 >0
f'(xj> 0 when » > 3

Thus, the function f is strictlyincreasing in (3, =)

Increasing and Decreasing Functions Ex 17.2 Q1(xix)



We have,
Flx)= x% - 4y
Flix) = 4 - 4

Critical points,

Fx)=0
= 4fx*-1)=0
= x=1

Clearly, f'(x) >0 ifx >1
Flix)<0ifx <1

Thus, £ {x) increases in [1,«), decreasesin (-, 1),

Increasing and Decreasing Functions Ex 17.2 Q1(xx)

4
2 5
f(x)=x—+—X3——X2—Ew+?
4 3 2

;""|:X:|=x3+2xz—5x—6

Critical points

;""|:X:|=EI
= x¥+ex?-Ex-6=0
= (x+1)[x+3)[x-2)=0
= ¥=-1 -3, 2

Clearly, f'[x) > 0if -3 <x <-landx >2
Flixy<0ifx<-3and -l<x<2

Thus, f[xj increases in [—3,—1] L (E,c:-j, decreases in (—m,—Bju (— 1,2].
Increasing and Decreasing Functions Ex 17.2 Q1(xxi)
fix)= x¥ o4 pax®41s

Flix) = dx ¥ - 12x% + Bx

Critical points

flix)=0
== 4X{X2—3X+E)=|:I
= (¥ -2)(x-1)=1D

= =02 1

Clealry, f'[x)>0if0<x<landx > 2

f'(x <0Difx <0 and 1<y <2

Thus, f(xj increases in |[III, 1:| L (E,an), decreases in (—m, D)u (1,2).

Increasing and Decreasing Functions Ex 17.2 Q1(xxii)



3 3
flx)=5x2-3x?% x>0
1 3
Frix)= 1242 15,72
2 2
Critical points
flix)=10
1 3
1_ E_Ex§=|:|
2 2
15 1
ZxEZ(1-x)=10
52 (1-x)
= x=0,1

Clearly, F'[x)>0if0<x <1
and ' (x) < 0ifx =1

Thus, ;"'[X:l increases in [EI, 1:|, decreases in [1,mj.

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

Fix)= x% 4 ax?

Flx) = fx '+ 12x
Critical points

flix)=0
= 8x' +12x =0
= 4X{EX6+3)=|:I
= x =0

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

Thus, £ {x) increases in [0,e), decreases in [-ew, 0],

Increasing and Decreasing Functions Ex 17.2 Q1(xxiv)
We have,
flx)=x"-6x%+9x +15
Flix) = 3x% - 12x +9
Critical points
flix)=10
= 3‘X2—4X+3)=|:|
= (% -3)[x-1)=10

= =23 1

Clearly, f'[x)>0ifx <1 and x > 3
flix)<Diflex<3

Thus, £ (x) increases in [-e,1)w (3,e), decreases in (1,3).

Increasing and Decreasing Functions Ex 17.2 Q1(xxv)



Wehave,

" E{}-.:l’:E{x —..1)(11‘—2}==‘E.1'{.‘r—3}{x—]}
x

ﬁI!L} = x=0x=2x=]
ey

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

Le. (—e0,0), (0,1) (L2),and (2,0:).

Inintervals(—c,0) and (1,2) a0

~ v 1s strictly decreasing in intervals {—-f;.{j} and {]_2].

ﬂ'_r'l-'

However, in intervals (0, 1) and (2, =), — = (.

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

Jo vis strictly increasing for0<x<1andx > 2.

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

f{x)=3x% - dv®- 124+ 5

= F'{x)=12x% - 1257 - 24x

= f'{x)=12x[x* - x - 2]

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

For fix) tobe increasing, we must have,
f'ix)>0

=12¢{x+1){x-2)=0

= x{x+1){x-2)=0

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

= x e (-1, 0)u (2, o)

Sa, f{x)i s increasing in (-1, 0)w (2, w)
For f{x) tobe decreasing, we must have,
fliix) <0

=12x{x+1){x -2) <0

= x{x+1{x-2) <0

= —wx<-1orO<x <2

= x € [~e, -1} (0, 2)

Sao, f{x})is decreasing in {-w,-1)u (0, 2)



Increasing and Decreasing Functions Ex 17.2 Ql(xxvii)

Consider the given function

flx)= gx“ — 4x* - 45x% + 51

f'{x}=4x—x3—12x - 90
Flix)=6x*-12x* - 90x
f'{x) = 6x{x* - 2¢ - 15)
Fiix)=6x{x+3){x -5

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

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

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

= -3 <x <lor 5<x<e

= x (-3 0}y (5, o)

So, f{x)fs increasing in (-3, 0) v {5, o)
For f{x) to be decreasing, we must have,
fl'ix) <0

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

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

= o< -30r Oy <5

= % € {~e, -3} v (0, 5)

So, f{x)i s ascreasing in (-, -3} {0, 5)

Increasing and Decreasing Functions Ex 17.2 Ql(xxviii)



Consider the given functon

f{x)= log {2+x]—2%¥){,x e R

i (2+X}2—2Xx1

=Tf'fx)= -
{ ] D 4w (2+X}2
= F'(x) = 1 4+ 2x-2x
2+x 2+ xY
1 4
= f'fxy= -
{ ] 2+X {2+X}2
= fl(x)=2t X4
[2+ x)
X =2
=f'fx)=
) (2+ xY
For f{x) tobe increasing, we must have,
fifx)-0
= x-2:=0
= 2w <o
= % € [2, )

So, f(x)i sincreasing in {2, )

For f{x) tobe decreasing, we must have,
fifx) =0

=x-2<0

= —ooel X

= % & [~;, 2]

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

Increasing and Decreasing Functions Ex 17.2 Q2



We have,
f[xj=x2—6x+9

flix]=2x-86
Critical points
flix1=0
= 2(x-3)=10
= X =13

Clearly, f'[x)>0ifx >3
f'[x < 0ifx <3

Thus, £ (x) increases in (3,), decreases in [-e,3)

IInd part

The given equation of curves

y o= X% - 6x +9 -]

¥=x+5 ‘“Ui:'
Slope of i)

Ky = d_y =2% -6

ax

Slope of [ii]

i, =1

Given that slape of normal to (i) is parallelt ta (i)

-1
=1
2% - B
= 2x-fA=-1
g
= w==
2
Fram (|j
25
=22 _15+4
Y
=§—E|
4
_1
4

Thus, the required paint is [; %J

Increasing and Decreasing Functions Ex 17.2 Q3



We have,
flx)=sinxy-cosx, O<x <27
£'x) = cosx +sinx

Critical points
flix)=0

= cosx +sinx =0
= tanx = -1
ir Ir
= = —, —
4’ 4

Clearly, £'[x)> D i1”III<,>{<:3TJT and %{X{Ez

f'lix:I{Difa—K{;c*{?—ﬂ
4 4

Thus, f (x] increases in |0, a7 L ?K_.EJT , decreases in 3”,?’? .
4 3 ' 4

Increasing and Decreasing Functions Ex 17.2 Q4

We have,
fix)= a2
Fx) = 2e%

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

= ¥ =0

Since, the value of & lies between 2 and 3
So, any power of e will be greater than zero.

Thus, £ (x) is increasing on 2.

Increasing and Decreasing Functions Ex 17.2 Q5



f(xj=ex, w20
1
< (-1
Flix)=e% x|—
()= <[]
1
ex
Flig)l = - —=
--5
M 0w,
e &, x=0
1 1
= —2:>Elar'|dex>lil
N
1
e.?('
= — =0
2
1
ex
= —X—2<EI
= flix) <0

Hence, f [x) is a decreasing function for all x = 0.
Increasing and Decreasing Functions Ex 17.2 Q6

We have,
fix)=log,x, Oxa<l

= f'(xj:#
xloga
Dca<«l
= logz <O
M 0,
X =0
1
= —=>0
X
1
= <
xloga

= flix) <0

Thus, f(xj is a decreasing function for » = 0.

Increasing and Decreasing Functions Ex 17.2 Q7



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

S f'(x)=cosx

{(a) Since for each ¥ € [U.g], cosx =), we have f’*(;;) ={).

s
Hence, fis strictly increasing in [G‘,E] :

{(b) Since for each ¥ € [g,:ﬂ:}ms x<0 _we havef'(x] ().

n
Hence_fis strictlv 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

s f(x)= uflmucas x=cotx
sin x

In inten:al[ﬂ', g]f{x] =¢otx > (.

T
-~ fis strictly increasing in({}, E]

In intewal(g, n:],f’(x):cotx <0.
n

~fis strictly decreasing in (E T }

Increasing and Decreasing Functions Ex 17.2 Q9



We have,
;F[Xj =x —sinXx

Flix)=1-cosx

M oo,

x e R
= -l<crcosy <1
= -1 >cosx >0
= flix)=0

Hence, £ (x) is increasing for all x < &,

Increasing and Decreasing Functions Ex 17.2 Q10
We have,

flx)=x%-15x% +75x - 50

fx) = 3x% - 305 +75
= f'(xj=3{x2—ltlx+25)
= 3fx - 5)°
[ 0w,
Noe R
= (x—EjE}D
= 3[X—5j2>lil
= flix)>0

Hence, f (x) is an increasing function for all x € 2.

Increasing and Decreasing Functions Ex 17.2 Q11
YWe have,

fix)= cos? x

flix) = 2cosx [-sinx)
= f'ix) =-2sinx cosx
= Flix) =-sin2x
M o,
XN oe [D,g]
= EXe[D,Jr)
= sin2x > 0 when 2x (0, )
= -s5inZx <0
= flix) <0

Hence, { [x] is a decreasing function an (D,%J.

Increasing and Decreasing Functions Ex 17.2 Q12



We have
Flx)==inzx
Sx)=cosx
Mow,

= cosx >0
= f'{x}>0
Therefore, f{x)=sin xisan increasing function on| ——.— |

s

ko] &

Increasing and Decreasing Functions Ex 17.2 Q13
We have,
fx)=rcosx

Flix)=-sinx

M 0w,

If s € [0, x)
= sinx = 0
= —sinx < 0

Hence, f{xj is decreasing function on (DJrj

Ifx e |:—JrJElj
= sifiy < 0 [ sin [-8) = - sin -5']
= —sinx = 0

Hence, f(xj is increasing function on [—Jr, III)

Ifx e(-m,7)

Thus, sinx > 0 for x < (0, 7)
and Siny < 0 forx = |:—JT,E|)
= —5inx<Elfc|rXe[D,;rj

and —sinx = 0 fDrXE[—JT,D'J

Hence, f [¥) is neither increasing nor decreasing on [-=, 7).

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

f'[xj = sect &

M oy,
-r I
Ne|l—,=
73
= ey > 0
= f'[X:IMII

Hence, f (%) is increasing function on [_g_f’g]

Increasing and Decreasing Functions Ex 17.2 Q15



We have,
fix)= tan! (sinx +cosx)
Fix) = 1 zx(cDSX—Einxj
1+(siny +cosx)

COsSx — Sinx

1+ 5N & +C05%x +2 Sinx cOsx

COSX — Siny
2 (1+ Sin cuzxj

M 0w,
33
e, D
4 2
= cosx —sinx < 0
= CO=X—5INX . [-.-2(1+5inxcu5xj>ﬂ]
201+ sinx cosx)
= f'[x:ml:l

Hence, f(x) is decreasing function on [%,g]

Increasing and Decreasing Functions Ex 17.2 Q16
We have,

Fix)= 5in[2x+%]
Flix) = CDS[EX +%]x2

Flx) = EEDS[EX +%J

Mo,
a7 Lm
Xe|l—,—
g8
3T Cr
= e xw el
a a3
I Lr
= — 2N w—
4 4
T am
= Tolx 4 —<g —
= 2X+§ lies in IIlrd quadrant

= EDS[EX +%]<EI

= 2EDS[2X+%]{D
= f'ix)<0
3r Grx

Hence, f (x) is decreasing on [?J?]

Increasing and Decreasing Functions Ex 17.2 Q17



We have,

f(xj= tan x — 4w

f'(xj secty - 4

1- 4cos?x

cos® ¥
(1+ECDSX)(1—2 D:EX)

CDSZX
4SEC2X [% + CDSX]{%— CEISX]

M 0w,
T T
xe|l-—,—
53]
I I
= -ax
3 3
1
= COSX > —
2
1
= ——rcosx <0
(5-o0sx]
= 4SEC2X[%+CDSX][%—CDSX]<D

= flix)<0

Hence, { [x) is decreasing function on [— gjg]

Increasing and Decreasing Functions Ex 17.2 Q18
We have,
Flx)=(x-1)e" +1

Flix)=e+[x -1)2"
ol

= xy=e"[l+x-1) = xe”
Mo,
x =0
= g% = 0
= xe* =0
= f'(xj:ﬂj

Hence, f(x) is an increasing function far all x » 0.

Increasing and Decreasing Functions Ex 17.2 Q19



YWe have,
flx)= xi-w 41

Flar=2x -1
I iy,
XEIIEI,I:I
= 2X—1>Elifx>%
. 1
and 2X—1<|:|IfX<§
' . 1
= f(xj>lj|fx>§
and f'(xj<[lifx<l
2

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

Increasing and Decreasing Functions Ex 17.2 Q20
We have,
f(xj=x9+4x?+11
Flix) = ox % +28x"
=x® (sz + EEH)

Mow,
X e R
= x®>0and9x®+28>0
= X6{9X2+EB) =0
= flix) >0

Thus, ¥ [¥) is an increasing function for x < &,

Increasing and Decreasing Functions Ex 17.2 Q21
We have,
Flx)=x®-6x®+12¢ - 18
flx) = 3x% - 12¢ + 12
=3 (Xz - dx + 4)

=3 -2)°
Mow,
X el
= (X—Ejzzﬂj
= 3[;{—2]2:-0
= flix)=0

Thus, £ [¥) is aonincreasing function for x < &,

Increasing and Decreasing Functions Ex 17.2 Q22



& function f(x) is said to be increasing on [a,6] if f{x] >0

Mow, we have,
f[xj=x2—6x+3
flix)=2x -6

= 2[x - 3)

ol
e
|
A
W
o

Hence, £ (x) is an increasing function forx < [4,6],
Increasing and Decreasing Functions Ex 17.2 Q23
We have,

fx)=sinx -cosx

f'ix) = cosx +sinx
\E(%cuzx +% Sir'l}(]

sinsg CcOsSx _.
=~,|"§ cos Xk + Sinx
4 4
kg
=2 sin| =+
el
[l i,
Ir r
¥el|l-—,—
lria
I a
=% L R
g
=% D<£+x<£
4 2
. . a . I
= SIin0d® < sin| —+X | < sIn—
(3ox)end
= D{Siﬂ[§+x]{l

= ﬁzin{%+x] =0
= flix)=0

. . . ) Ir T
Hence, ;"'(xj is an increasing function on [— Z’EJ'
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[ 0,

X e g

¥ 0Dandl+x%0

w2

=0

14 x°

14 5% <0

f'(x:mlil

Hence, f(x) is a decreasing function for x &,

Increasing and Decreasing Functions Ex 17.2 Q25

We have,

M 0w,

Hence, £ {x) is an increasing function an [—%,—].

fix) =—%+5inx

f'(xj=—l+c05x

3
h
|
L]y
Lo =
N

o=
e
B
e
0| =

prg I
COs|——| < COsSXx < COs—
3 3
I b
COS = < COSX < C0s=—
3 3
1 1
— £ COSX < —
2
1
—§+ cosx + 0

flix)=0

ki

3
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We have,

Flx)=log(l+x)-

14 x
. 1 (1+x)-x
f mzm'[ (o) ]
1 1

_ X
(1 +)(:|2
Critical points
flix)=10
= a 5 =0
(1+x]
= =0 -1

Clearly, £'{x) >0 ifx >0

and f'(xj<Dif—1{X<DDrx<—1

Hence, f|:x:| increases in (D,mj, decreases in (—mJ—lj L |[—1,EI:|.
Increasing and Decreasing Functions Ex 17.2 Q27
We have,

Flx)=(x+2)e™

f'(xj=e‘x -7 [x+2]

=™ [1-x-2)
= -7 [k +1]
Critical points
flix)=0
= - (¥ +1)=0

= K=-1

Clearly, f'[x) >0 ifx < -1
;""(X)<: Oifxz-1

Hence, f[xj increasesin [—m,—lj, decreases in |[—1,m:|

Increasing and Decreasing Functions Ex 17.2 Q28



We have,
f[xj =107
f'[x)=10" xlog10

M 0w,
el
= 10% =0
= 10% loglo » 0
= flix)=0

Hence, f (x) in an increasing function faor all x.

Increasing and Decreasing Functions Ex 17.2 Q29

We have,
Fx)=x-[x]
flix)=1=10

f(x) in anincreasing function on (0,1).
Increasing and Decreasing Functions Ex 17.2 Q30
We have,

flx)= 3x7 4 4057 + 240
f'ix) = 15x* + 120x% + 240

15 (x4+ax2+ 15)

= 15 (x2+4)2
o,
N el
= (x2+4)2>lil
= 15(x2+4)2>ﬂ
= flix)=0

Hence, f(xj is an increasing function for all x,

Increasing and Decreasing Functions Ex 17.2 Q31



Wehave,

f{x)=logcosx

L .Jr-'r{_'['} = CGIRY { Hin .T} = —tan x

In interval| 0, ,tany=0=—tanx <0,

1
",

3| 3

b

z

s f(x)<0on |0,

——

7
2

rd
I

~f1s strictly decreasing on| O,
!

b | =

A

» 1T
s

,tany=0= —tanx = (.

(]

In interval

ar fm
f(x)=0o0n |§ g
Increasing and Decreasing Functions Ex 17.2 Q32
Given f(xr) = 17 = 3x% + 4y
f (%) =3x% - 6x + 4
=3[><2 —2x+1)+1
=3[x—1]2+1 =0, for all v e R
Hence, fis strictly increasing on R,
Increasing and Decreasing Functions Ex 17.2 Q33
Given f(x) =cosx
f (%) =-sinx
(i) Since for each xe(0,n), sinx>0
= f'[xj <0
So fis strictly decreasing in(0, =)
(i Since for each x< (n,2a),5inx<0
= f'[xj >0
So fis strictly increasing in(s, 2x)
(i) Clearly from (i) & {ii) abowve, fis neither increasing naor
decreasing in{0,2x)
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YWe have,
flx)= x% - xsinx

Fl{x) = 2x - sinx - x cosx

Mo,
X o= [D,EJ
Z
= Dfsinx <1, Ofcosx =1
= 2% —siny —-xcosx >0
= flix)z0

Hence, f(xj is an increasing function an [EI, g]

Increasing and Decreasing Functions Ex 17.2 Q35
e have,
Flx)=n-ax

Fix) = Axt=a

Given that # (x) is on increasing function

f'[xj>D for all » e &
= wi- 30 for all x « &2
= g < IxZ for all x e &

But the last value of 2x% =0 forx =0
350

Increasing and Decreasing Functions Ex 17.2 Q36

We have,
f(xj = siny - by +¢

f'[xj=|::|:|5x—b

Given that f{x) is a decreasing function an &

f'[xj{D for all » = &
= cosx -h <0 foralxer
= b = coswy for all x e &

But man value of cosx in 1
b=l
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We have,

;F[Xj=x+|::|:|5x—a

. 2 cosc x
Flix) =1-sinx =
2
M oy,
Noe R
z
- cos X}D
2
2 ose w
= =0
2
= f'(X:I}EI

Hence, £ {x) is anincreasing function forx = &,
Increasing and Decreasing Functions Ex 17.2 Q38

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

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

|FI(X)_ F(C” f"lldjl
:»'f'f_):j' - (d)
~ |1: _XC| — f"(d)

As given that |P'(d) |21 for x €[0,1]

- [P0l

X =
= {x)[sx-¢
Mow as both x and cliein [0, 1], hence x-ce[0, 1]
= |f'(x)| = 1 for all x [0, 1]
Increasing and Decreasing Functions Ex 17.2 Q39(i)
Consider the given function,
flx)=xl|x], x eR

-x*, x=0

= flx)= !

() {xz, %0

, =2, w<ll
=T {X]={2x, <=0

= f'{x) >0 for values of x

Therefore, f{x) is an increasing function for &l real values,
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Consider the function
f{x)=sinx+lsinx|, 0< x 22x

:>f[x]={
— F (k) - {écosx, O<x

The function 2cosx will be positive between (D,%J.

Zainy, O<x «x
o, X <2

w2

Hence the function f(x) is increasing in the interval {D,%}.

The function Zcosx will be negative between {%, rr].

Hence the function f(x) is decreasing in the interval [g,ﬂ'].
The value of £'{x) =0, when r =x <2x.
Therefore, the function f (x] is neither increasing

nor decreasing in the interval [, 2x)

Increasing and Decreasing Functions Ex 17.2 Q39(iii)



Consider the function,
f(x)=sinx(l+oosx), 0<x <%

= f'(x) = cosx + sinx (-sinx) + cosx (cos x)
= f'(x) = cosx - sin®x + cos®x

= f'(x) = cosx + (cos? x - 1) + cos® x

= f'(x)=ocosx+2cos® x - 1

= f'(x)=2cos? x + cos x - 1

= f'(x)=2cos? x + 2cosx - cos x - 1

= f'(x)=2cosx(coex + 1) - 1{cosx + 1)
= f'(x) = (2cosx - 1){cos x + 1)

For f(x) tobe increasing, we must have,
f'(x)>0

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

= 0< <X
X3

%
= 0=
x [ , 3]
So, f(x)isincreasing in [O, %J
For f(x) tobe decreasing, we must have,

f'(x) <0
= f'(x)=(2cos x - 1)(cosx + 1) <O

¥4 b4
= =—<X< =
3 2

T R
3X€(§,§]

So, f(x)is decreasing i f,fj
o, f(x) gin [3 -





