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Maxima and Minima Ex 18.2 Q1
Fx)=(x-5)"
Fix) = a(x-5)°

Far local maxima and minima

f'(xj=D
= 4(x-5)° =0
= ¥-5=10
= % =5

f'[x) changes from -wve to +wve as passes through &.

S0, x =5 is the point of local minima

Thus, local minimum wvalue is #(5) =0
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sg'(x)=3x"-3

Now,

g'[.r}:{l =3I =3=x=+#I|
g'(x)=6x

g'(1)=6>0

g'(-1)=-6<0

Bv second denvative test,x = 1 is a point of local minima and local minimum value of gatx=1

isg(l)=1"—-3=1-3=-2. However,
x=-1 is a point of local maxima and local maximum wvalue of g at

x==1lisg()=1F-3(-1=—1+3=2
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z

f(xj=x3[x—lj
Frin) = 3 (- 1%+ 2% (x - 1)
=[x - 1) {3X2 (% 1) +2X3}
=[x - 1] {3x3 —ax% 4 2}:’3)
= (x - 1) f5x® - 3 ?)
=X2|:X—l:||:5}(—3:l
For all maxima and minima,
flix)=0
= xz(x—lj[Sx—3)=D
=% X=III,1,E
g

Atx = = f'(x) changes from +ve to - ve

| w

3. g i
X o= E is point of minim a.

Atx =11"(x) changes from -ve to +ve
X% =115 point of maxima
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Fx) =[x - 1) (% +2)°
Flloe) = (x+2)% + 2(x - 1) (x +2)
=[X+2:|[X+2+2X—2]

=[x +2)[3x)
For point af maxima and minima
flix)=0
= (¥ +2)x3x =10
= & =0,-2

Atx =-2 f'(x) changes from +ve to - ve

x =-21s point of local maxima

Atx =07'(x) changes from -ve to +ve

x =015 point of local minima

Thus, local min value = £{0) = -4

local max value = £(-2) = 0.
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Fx) =[x - 17 (x+ 1)
Frix)=a(e-17 x 1) +2 (- 1% (x +1)
= (x-1F (v + 1[I+ 1)+ 2(x - 1))
= (% -1)% (% + 1) (5x + 1)

For the point of local maxima and minim a,

flix)=10
= (x—l)z(x+lj(5x+lj=ﬂ
= x=1,—1,—l
L

Here,
Atx =-17"'(x) changes from +wve to - wve sox =-1is point of maxima,
, F

1. . i
Atw = - '[#) changes fram -wve to +ve sox = < is point of minima

1
g
Hence, local max value =0

3456

local min walue= - ——,
3125
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f[xj=x3—6x2+9x+15

f'(xj=3x2—1zx+9

3{;{2—4;( +3)

3w -3)[x -1)

Far, the point of local maxima and minima,

flix)=10

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

= =31

&t x =-1, f'(x) changes from +ve to - ve
x =115 point of local maxima

At x =3, f'[x) changes from -veto +ve
# =3 ispoint of local manima

Hence, local max value = f(lj =19
local min value= (3] = 15,
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flx)=sinzx, D<x, 7
f'(x)=2cos2x

For, the point of local maxima and minim a,

flix)=0
= 2x = E,B—H
22
F 3x
= i e
4’ 4
At i %1 f'[x) changes from +ve to - ve
I . % :
W= 7 is point of local maxima
3T .
At X o= = f'(x) changes from -wveto +ve
X = 5; is point of local minima,

Hence, local max value = f{%} £

local min value = f{%} =-1.
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fx)=sinx—cosx, 0<x<2n
S'(x)=cosx+sinx
S'(x)=0=cosx=-sinx= tanx——l:;»x-B—n ?—E €(0,2n)

f"(x)=-sinx+cosx

N
Therefore, bv second derivative test, ¥ = ——1s a point of local maxima and the local maximum
i 4 P

3n
value of fat ¥ =“E‘is

3m . 3m In | Im . s e
— |=85In—-Cc0f§—=—+—= \.‘E However, x = -~ is a point of local minima and the
7 [ 4 ] 4 4 B 2 g

Tn . n n 1 |
local minimum value of fat x :?Tﬂis f[—] = SIHT— COS— = ——= — = —JE )
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flx)=cosx, Daex<x

Flix)=-sinx

Far, the point of local maxima and minima,

flix)=0
= -sinx =10
= » =0, and &

But, these two paints lies outside the interval [0, r)

So, no local maxima and minima will exist in the interval (D,Jrj.
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f'[xj = 2cos2y -1

For, the point of local maxima and minima,

flix)=0
= 2cos2x —-1-=
1 T
= CcosZy = Z =cos—
2 3
=% 2X=£,—£
3 3
r I
= X=—,-—
] ]
&t X o= —g, f'{x) changes from -veto + ve
T, . .
Bers g s point of local manima
At X = g, f'[xj changes fram + ve to - ve
o, . 3
X o= - is point of local maxima
3
Hence, local max value=f il £—£
f 2 G
E —nJ3
local min value = f|-Z =£+£.
] 2 G
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T

. i
¥)=25Nx — %, —— £X <
flx) y TS SX =5

For checking the minima and maxima, we have
fll¥)=2cosx =1 =10

==-cosx=i=cosl
2 3
= ¥ = — l l
3’3
At x = — %,ﬂx] changes from —ve to + ve
= X = — % Is point of local minima with value = —ﬁ— %
At x =—, f(x) changes from +ve to + ve

T
3
= ¥ = % is point of local maxima with value = ﬁ— %
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(@) =Tmx e ("Uzm"g T_

2Wl-x J1-x
C2(l-x)-x  2-3x
Co2I-x 2%
f(x)=0= ;E% :ﬂ:}?—h:ﬁ:}x:%
) -1
o Ja-_x{-J}-(z_ax)[iﬂ)
! {x)gg Pex
Jr:}{_3)+(2_3x][éﬁ%f?J
) 2(1-x)
_ —ﬁ(l—x}-i—{{—fu}
4(1-x)?
_ Jx—4 )
4(1-x):

2
3[ ]—4
.f{%]= 3 - E_if: _i§<n
LR OREE]
3 3 3

Therefore, bv second derivative test, x :Eis a point of local maxima and the local maximum

value of fat x:% is
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We have,
Fx)=x3(2x - 1)°
o) = 32 (2x - 1) + 3% 2 - 1) <2

3x? (25 - 1)7 (2x - 14 2x)
= 3w (4 - 1)

For, the point of local maxima and minima,

flix)=10
= 3w (4% -1)=10
1
=% ¥ =0,—
4
At X= %, f'[x) changes from -wve to + ve
1 . . L.
A 5 i= the point of local minim a,
. 1 -1
local min value = = | = ——.
4 g1z
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We have,
f(xj=i+3,x>lj
2 X
1 2
f'[xj= Ly
T
For the point of local maxima and minima,
flix)=10
1 2
= Sispaan)
2 2
= P
= X o= 4,—-.4"&_}
= xK=2,-2
it x =2, f'[x) changes fram -weto + we

¥ =2is point of local minima,

local min walue = f[zj =z,
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|
x'+2

—{Zr}
{x:+2}2

—2x
e = ) 2 x = 0
(:-:3+2)

Lglx)=
~g'(x)=
g'(x)=0=

WNow, for values close toxr =0 and to theleft of 0, g'l:.t:l > (). Also, for values close tox=0and to

theright of 0. g"(x) <0

Therefore, by first derivative test, x =0 is a point of local maxima and the local maximum walue

1
Df ﬂ .1"""""""":""'.-
g(0)isgs =7





