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Maxima and Minima 18.3 Q1(i)

Flx)= x* B2 41205 + 2
F(x) = 4x® - 124 +120 = 4[x% - 31x + 30}
FU(x)=12x2 - 124 = 4[3x2- 31)

For mazima and minim a,

fiix)=10

= 4fx® -31x +30)= 0

=  4[x*-31x+30)=0

= ¥ =51,-6

Mo,
F'(s)=176>0

= x =5 is point of lacal minim a
FU(1)=-112<0

= # =11is point of local mazima
f'(-6)=308>0

= x =-6 is point of local minima

local max value = £ (1) = 68
local min value = F(5) = -316
and = £{-6) = -1647.

Maxima and Minima 18.3 Q1(ii)



We have,
f{xj=x3—6x2+9x+15
Fix)=3?-12x +9

= 3{x2—4x+3)
Flix)=68x-12

=6(x-2)
For maxirna and minima,
f'(xj=lil
= 3{X2—4X+3)=|:|
= 3x-3)(x-1)=0
= x¥=31
Mo,
f{3)=6=>0
x =3 is point of lacal minim a
f"l:lj =-6<0

x =11is point of local maxima

local max value = £(1) = 19
local min value = £(3) = 15,
Maxima and Minima 18.3 Q1(iii)
We have,
Flx)=x - 1) +2)°
Filx) = [0 +2)7 2 [ - 1) e2)
)

[X+2 [X+2+2x 2]

=[x +2)[3x)
and, F'(x)=3(x+2)+ 3
=6x +06
For rmaxima and minim a,
flixy1=0
= B3x(x+2)=10
= x =0,-2
M oy,
FU0)=6=>0

» =0 is point of local minima
f-2)=-6<0
» =-2 15 point of local maxima

local max value = f[—Ej =0

local min value = f|:EI:| = -4,

Maxima and Minima 18.3 Q1(iv)



2 2
f|:x:|=;—x—2,x>lil
-2 4
Flim) = +—
)= 2+
4 12
and, "[x - _le
(x)=23- 22
For maxima and minim a,
flix)=0
-2 4
= +—=10
xZ 53
. —2(}(3—2)=D
x
= X =2
Mo,
f"[gj=i_E=l_E=i<D
a a] 2 4 4

# =2 is point of lacal maxima

lacal may value = ;F|[2:| =

M|~

Maxima and Minima 18.3 Q1(v)
We have,
Flx)=xe®
flix)=e" +xe = (¥ +1)

Flixs)=e [x+1)+&%

=e" [x +2)
For mazima and minima,
fllx1=0
= e [x+1)=0
= x=-1
Mo,

e _ —1=l
fl'li-1)=e E_}III

x =-11is point of local minima

Hence,

local min value = £{-1) = _—1
g

Maxima and Minima 18.3 Q1(vi)



We have,

f(xj=i+3,x>ﬂ
2 X

, 1 2
fl[Xj:E_F
1 4

and, (xj=x—3

For maxima and minima,
flix)=0
1 2
—-—=10

= 2 k<
x% -4

= =0
22

= N =2-2

Mo,
Fi(2) =250

=2 is point ofminima
YWe will not considerx = -2 asx =0

local min value = £(2) =2,

Maxima and Minima 18.3 QI(vii)
We have,
1
f(xj = (x+lj|:x +Ej§, xE -2

Flix) = [X+2)l3+%|:x+lj[x +2:|_?2

(x +2)_?2 [x +2+%[X+1)]

(3 + 2]__32 (4% +7)

1]
(TR

2 =3 1 -2
and, f"(x)=—a|:x+2j3 |:4x+?j+§|:x+2j3 = &

For mazima and minima,

flix)=10
1 ==
= E[x+2:|3|[4x+?:|=lj
7
= No= -
4
Mo,
=2
()5S
4) 3l 4
M= il is paint of minima

. -7 -3

local min value=f| —| = —=.
4 i

43

Maxima and Minima 18.3 QI(viii)



We have,

flx)=wy32-x7,-E5xsE

Flix) =32 -x +2—,ﬁx[—zxj

) z[zz-xz)- 22

2,22 - x2
_ 64- 4y
2432 - K7
—2 (B4 - 4x*
2432 - 57 xII—BX)Qx -2}
weo 232 - 52
and, f"[x)= >
4[32-x )
-4{32-x2}xax + 4y [64—X2)
= 3
B[BE—XEF
For maxima and minima,
f'[x] =0
4[15-x2)
= —_— =1
232 - w2
= X = x4
Mo,
F1(4) - 4% 4(B4-16- Bx3§+8x16:| 3,

8(32-16)2

¥ =4 is point of maxim a

Maxima and Minima 18.3 Q1(ix)

Local Maximum value = f(4)
=44/32 - 4%
-4J32-16
=416
=16

Local minimum at x = — 4,

Local Minimum value = f(—4)
= — 432 (47
- _4J32-16
= -4y/16

=—-16
Maxima and Minima 18.3 Q1(x)



i

% %

I I”

I+

w U,
I
o

Mo,
1 2
f'lal==>0asa=10
E]
X =& is point of minima
f"(—a]=£<[l asa 0
e
w = -3 is point of maxima
Hence,

local max value = f(—aj = -23

local min value = £{3) = 2a.

Maxima and Minima 18.3 Q1(xi)



o2 - 2
_ ooy’
2—x2
[z-zxz)zw
NZ - xF [ ) + ———
Fi _ 2wt
(%)=

=

B —[2—X2)4X+4X—4X3

3
2- 7
For mazima and minima,
flix)=10
o1 -x®
oA
u'z—xz
= N ==1
Mo,
f'1)<0
= x =11is point of local maxima
Fl'-1) =0
= x =-11s point of local minima
Hence,

local max value = f(l) =1
local min value = f[—lj =-1,

Maxima and Minima 18.3 Q1(xii)



f(xj=x+\f"1—_x

1 2fl-x-1

Fix - =
) 241 - x 241 - x
_ 2 fl-x -1
zm[ L JJ )
£ 'u'rl—x '\llll—X
(] =
4(1-x)
For mazima and minima,
flix)=10
2f1-x-1__
2401 -
= 1—,>f=l
2
= x=1—l=3
4 4
Mo,
(Z)<o
4
3 . . .
= X=E is point of local maxima
Hence,

3 g
local max value = ===,
4] 4

Maxima and Minima 18.3 Q2(i)
Flx)=(x -1 (x-2)"°
() = (x - 2 +2x - F=2)

=[x =2])[x -2+ 2x - 2)
=[x - 2][3x - 4
FUx)= (3% - 4)+3[x-2)

For mazima and minim a,

f'( j=E|
= [x-2)(ax-4)=0
= X=Ei
3
M Oy,
Frz)> o

» =2 05 local minim a

() -2<0
3

4 . )

N = 3 is point of local maxima
4% 4
local max value = §f|l—=|=—
3 27

local min value = f|:2) =0,

Maxima and Minima 18.3 Q2(ii)



Eqﬂ—x
_ 2{1-x)-x
2-“"1—)(
_ 2 -3ax
2af1 - &
[E—BX)
2441 - -3
FL'II Xl[ :I+ \ll—)‘:’
(%] =
4{1-x)
For mazimum and minimum,
f'[xj=l:l
- 2—-3ax -0
215
2
= W=
3
Mo,

~h
f'__‘\
0] ma
e

M

=

is point ofmaxima

x
I
L] ma

2
local max value = f[—] = —.
3) 33

Maxima and Minima 18.3 Q2(iii)



Flx) = - (x - 107 (x
Fx) = =30 - 1% e+ 107 - 2(x - 1) (3 +1)

=[x -1)" [x+1)[3x +3 + 2x - 2)

+1:|

= - (% =17 [ + 1) (B +1)

FUxy = =2 (= 1) [+ 1 (8 + 1) - (% - 197 (Bx + 1) - 5(x - 197 [x + 1)
For mazimum and minimum value,

f'[xj= 0
= —[x—ljzix+1j[5x+1j=lj
= X=11—11—l
g
Mo,
i) =0

w =1isinflection point
F'-1)=-4x-4=16 >0

x =-11s point of minima
0 ] N PV it
5 EE 25

-1 . . .
X o= = i= point of masxima

Hence,

1 3456
local max value = fl- = | = ——

g 3125
local min value = f[—l) = 0,
Maxima and Minima 18.3 Q3
We have,

v = alogx + b +x

ol
Y F okl
v X
2
and d—};=_—i+ 2h
lrl's X
Far mazimurm and minimum value,
@ _q
(wi's
E
= —+2hx +1=10
x
Given that extreme value exist atx =1,2
= 3+2h=-1 - i}
E+4,|’_,‘| = -
2
= 3+8h=-2 -—={ii)
Solving (j and (i), we get
-1
3= O s e
) 6

Maxima and Minima 18.3 Q4



log x

The given function is /' {x) =

x
X | ! tll— log x

7(x) = \x/) _ I—Itzg_r

X x°
ND“.‘-;-‘= fﬂ { X } U.
=1-logx=0
= logx=1
= logx =loge
=x=¢

1)
x| - _|—[I—|og.r}[lr]
Now, /" (x)=———,
I
x—2x(1-logx)
= S
_ —3+2logx
e

—3+2oge -3+ -

Now, f*(¢)= 3 _1lugt _ _ﬁ:-._ _ J <0
e e ¢

Therefore, by second derivative test, f is the maximum at x =¢.

Maxima and Minima 18.3 Q5

g
fl:Xj=X+2+X
Flix) = _42+1
(% +2)
Fl'ix)= 8 5
[ +2]
Far mazimurm and minimum valde,
flix)=10
= -4 -+1=0
[x+2:|
= |:X+2j2=4
= 2 +4x =0
= X[x+4)=0
& =0,-4
Moy,
f"[Dj=1>D

x =0 is point of minima
FU-4)=-1<0

x = -4 is point of maxima

local max value = F(-4) = -6

local min value = £{0) = 2,



Maxima and Minima 18.3 Q6
We have,

v = tanx - 2x

2

y'=secx -2

y'' = 2sec? x tanx

For maximum and minimum wvalue,
y'=0

= sec?x =2

= SEeCX = iJQ_

7 37
= X ==,=

4’ 4

y"(%}=4>0

N . .
X = 7 is point of minima
3
"= |=-4<0D
g [4]

37 . . .
X = - is point of maxima

Hence,
may value=f 3—” e _1_3_:7
4 2
min value = f(i] =1- 1.
4 2
Maxima and Minima 18.3 Q7

Consider the function
f{x)=x*+ax®+bx+c

Then f'(x) = 3x* + 2ax + b

It is given that f{x) is maximum at x =- 1.
L (-1)=3(-1)+2a(-1)+b=0

= f'{-1)=3-2a+b=0..(1)

It is given that f{x) is minimum at x = 3,

L F(3)=3(3Y+2a(3)+b=0

= f'(3)=27+6a+b=0..(2)

Solving equations (1) and (2), we have,
a=-3and b=-9

Since f'(x) is independent of constant c, it can be any real number.





