MAXIMA & MINIMA |
MAXIMA & MINIMA

EXERCISE - | HINTS & SOLUTIONS
Sol.l1 C Sol6 C
f(x) =1 + 2x% + 4x* + 6x° +......+ 100x*® f)=2- \J140x+x2 Xel[-2,1]
f(X) = 4x + 16x% + 36X° +........ + (100)? x*°
f(X) = X(4 + 16X2 + 36X* +......+ (100)2 x%) 2+2x
f'(x) = =0 = x=-1
f'(x)=0 = x=0 ) 2V1+ 2% + X2
S ® o _ f1)=2-1+2+1=0
T x = 0 is minima point _
0 f(-1)=2
f(-2)=1
Greatest value =2
Sol.2 D least value =0
f(x) = x® (L —x)™®
f/(x) =25x* (1 —x)*=75x° (1 -x)“=0 Sol.7 B
= x=1/4 f(x) = {x}
X =5 is minima
® o .
1}4 X = 1/4 maxima Sols A
) = 1
X)= —5 X >
Sol.3 C ="z
f(x) = x* f(x) = x> .
f'(xX) =x¥(1 + ¢n x) f')==x*(1+/¢nx) :(X—ZJ x<1 x=1
1+/mx=0 x=1/e
x=1/e 1 2
f’(x):—x—2 + x_3 =0 = x=2
S ® ® S y .
T T x=1and x =2 are two critical points
1/e 1/e
1/e — minima 1/e — maxima Sol9 D
le . n T
e @esnzex  [-52]
min. value = [gj f[gj = gl (X) SIN 2X — X 2’2

f'(x)=2cos2x—1=0
pdeUCt = (e—1/e) (e)lle =1

COS 2X = E
)
Sol.4 D
T T
2X=—,—-=
1 ©0.,2) \\/ﬁx\/ 3 3
max. value at | X =— a
2
=& T
6’ 6
1 3 A (2,0)
= 1 + = = = X=7 x=1 \
2 2 / 2 y=(2-x) ftfj __r f[_fj __ 1 LT
2 2 6 2 6
Sol5 A f[_ij X f[lj 1 X
: 2)" 2 6) "2 6
x = 1 local maxima X X
Loz Diff= 5 - (_Ej =x
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Sol.10 D
By using simllar triangle prop.

r _H-h
R H
H-h
s = 2nrh = 27R H h

ds 2nR

I—

% = _H (H—2h)=0
_H T
=h=5 h
dzs_ 4TER<O ...................
_dhz_ Ho<0 T
H .
SO h= B is greatest
T _H-H/2 R
R~ H 72
Sol.11 C
Area (A) =ab
Point P will lie on the given ellipse
2 2
X_ + y_ =1
16 9 I—b-—!P(E aj
2'2
2 2
b_ + a_ =4 ﬂi?
16 9 \ 0 /
A=ab

2
A2 = a2h? = a2 {4—%]

dA 4_£ (22
ZAE—Za 9 |—2l7g =0

Sol.13

Sol.14

Sol.15

o

= e al4 +a.ea2/4[—§j =0
da

4

a=+2

Area= [ e @)= \/5 e 12

A
Let the point on parabola P (2t, t?)
,o X
4
dy _2x x| i
dx B 4 B 2(2tt2) y =x-4
slope=1 = t=1 soP(2,1)
B
I
fo)=tanx, [x<2 . K2
—7/2
Z-Ixbixl= 2 /s 2
s oIxixizg ] AN
T . 2
x=- - ismaxima
D
f1)=1-1+10-5=5
for greatestvalueatx=1
f(11) <f(1) b2—-2>0

—2+log, (b*-2)<5; b>42 orb<-42
log, (b?—2)<7
b2-2<27

b2<130
—4/130 <b < 130

finalanswer b e [-4130 ,—+/2 ) U (42, 4130 ]

= 2= = 2
a=0, a*=18 = a=3+2 Sol16 C
reject = b:2\/§ fx) =x*=3px>+ 3(p?2—1)x +1
f'(x) =3x2—6px + 3(p?—1)=0
Sol.12 A Xx=p-1 & p+1
2 p+1>p-1
y=e (%bj S0 p-1>-2 & p+l<4
b4 (1) — 4] %\ p>-1 & p<3
—at— _
A=ab S
pe(-1,3)
A=ae /4 -1 3
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Sol.17 A Sol.20 C
Let y=ax2+bx +c AB = 2p 0.4)
A3:4a—2b+C (1) (2,3 A p(h, 4-h)
B:l=a-b+c .(2) P=y1-/2 \
C:7=4a+2b+c ...(3) AB T=0 i1 B
b=1=a=c¢ _ #.0
Y= +x+1 hx+d—h)y—1=0 /
Method (1) Make determinant using area of ABCD
then diff with respect to x; 0+0-1
Method (2) Area will be maximum if tangent at C £= m
will be parallel to BD +(4-h)
dy _ _(7=1
a-ZXo”-[m o
2%, +1=2 PET n?e(a-ny?
X, =1/2
_1+£+1_1+2+4 7 L:Iength:Zp:d—L:O:h:Z
T dh
17
point | 57 Sol.21 B
A & B triangle are similar
Sol.18 B
1-x
2 a3 a COS (x—20) = —— =—cos 20
AG== == == X
3 2 4B
2 = —
= a® | h? B h cos 0
S 72 YA N [ K Ac
Dy v
1-x .. (B).~
— 20 = ——
v(h) =3 @ h(72 - h?) C a A 1-2cos?0 » X, . (A)
x-20 £-X0
E 1-x A X B
vi(h)=0 = h="75 X2 _ ; 1 :
(h) N 1_2[72}_ 1-x -
_ e
V = —
max 2 C
AABC = —X /42 _y2 2.2
Sol.19 C ‘ ‘
6-4
A:( 5 l_xlj (4x) 1(x l—ﬁ AX B
AV ?
y = 4x
6 —9x
A= ( 1) (4x) ™N
(X, 4X,) 1(X 1 1-x 1(X 1
: -2 === _ 22 il
dA 4 (B ax, T2 (fj 2( X j T2 (fj Ry
dx; = 5 (6-18x))
mn A e G S IS Aol /1[1_1—_XJ A
dx, 0=x=3 —2\2 X 2
4 (1 1 4
A:—(_] (G_QX_]:— LA =2/3
3.3 3 5 dx = X
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Page # 4 MAXIMA & MINIMA

Sol.22

Sol.23

A Sol.24 D
y=X-—x?
1/9 5 2
1 f(x) =2 +1+ -2
y':1_2x:>x:5 '/\\ 2X2+1
X=%
f(x) will be minimum
1
y’ =-2<0 x= - Is maxima whenx =0
— 2
(X, +%) = (%° + %,7) min. value=2+ = -2=1
(Xl_X12)+ (X2—X22) 2
1 1 1
272732 Sol.25 D
pP+q
B 5= = pa
(p +0)*=4pq
pP+gr=1

(p+0)*—2pq=1
2pg=(p+q)°—1
4pg=2(p+Qq)°* -2
2(p+q)-2<(p+0)y

(p+gy<2
p+g<+2
Sol.26 D
X 2
= — 4+ =
f(x) > »
1 2
f'X)=—-—-"72 =0 = x=4%2
2 2 X
2A ﬂ—u—x3—0:> x—+i
Ldx 2 - RN
1
similarly A, = =y Jo2 —y? ® © ©)
I 1
-2 2
dA, b X =2 is minima
dy =0 = Y=: Aliter Approach AM > GM

Reqd. Area=ab + 2(A +A)

X 2
2 X EARVl
=ab +X4g2 _x2 +Y4b%-y? 5 > 2><X

a a b b X 2
_ab+\/§x\/§+\/§.\/§ E+;22
) 2 b2 o (a+b)2 min. value =2
=5 + > +ab = Y It is possible only when x = 2
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Sol.27 A Sol.31
3x2 +9x +17
f)=—%—"_
33X +9x+7
; 1 10
X)=1+ — _———
t 3x2 +9x+7

For f(x) to be maximum the quadratic expression

0 3

should get its min. value = — = —
g 4a 12

Sol.32

max. value of f(x) =1 + 41

3/12

Sol.28 B A
InAACD

CD
coso=—
X

AD =X sin a o
B D c

Area (AABC)=2. % (AD) (CD)

Sol.33
= (x sin a) (X cos o)

X2

A= — sin 2a
2

It will max. when sin 2a=1

A x* Sol.34
2
Sol.29 C
f(x) = 2x® — 9ax? + 12a’x + 1
f'(x) = 6x2— 18ax + 12a?
=6(x*—3ax+2a%) =0
X=2a,a
f”(x)=6(2x-3a)| _,,=6a>0
f”(x)=6(2x-3a)| _,=—-6a<0
X = 2ais minima = q

a>0

X =ais maxima =p Sol.35

p*=q

a’=2a

a=0(reject), a=2

Sol.30 B

f(x) = x> = 3x [0, 2]
f'x)=3x2-3=0 = x=%1
f1)=1-3=-2
f(-1)=-1+ 3 =2 (reject)
f(0)=0
f2)=8-6=2

max. value =2

C

1
"~ 3sin0-4c0s0+7

y ; —5<3sin6 -4 cosf <5

1
Yo = (35iN0—4C0S0 + 7)1y

f0)=x=pp+Kx-qp+Kx-rp
F'0)=2(x-p) +2(x—q) + 2(x-r) =0

_ P+qg+r
T3
fox)=2+2+2>0

_p+q+r

is minima
3

A

f(X) = cos X + COS /2 X

f(x) will be maximum when both attains it max.
value

and its only possible when x =0

D

zZ=7x-8y (0.20)
Xx+y—-20<0, \%
y>5,x>0 y=5

(0,0) 0+0-20<0 (20,0)
Now y>5 and

5<y<20; 0<x<15

z will be min. if x contain its min. value and y
contain its max. value
x=0,y=20 (0, 20)

A
maxima value of = cos o, .cos a,.C0S a, ...COS o
Given cot o, cot a, cota, =1

Possible only if o, = o, = a,
1 1 1
max. value = ﬁ ﬁ ...... ﬁ n times
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MAXIMA & MINIMA

Sol.36 B
2 2
. X y {x} =
Given equation — + — =1 LLACRRI
q 22 2 SO + 2
Let point P (a cos ¢, 2 sin ¢) on curve
Distance is d form (0, —2) x _ =
z=d?=a?cos? ¢ + 4 (1 + sin )2 a 4
dz 2 a? i 8(1 + si
—— =-—2a%cos ¢ sin ¢+ + sin ¢) cos
a ¢ in ¢ + 8(1 + sin ¢) cos ¢ 0< ¥ <1
=(4-a?sin 2¢ + 8 cos ¢
dz _
do = 0 Sol.39 B

fx)=x*+ax>-9x+b

4 1 a2 f'(x) =3x>+2ax-9
=>sind¢="3 =75 y>1lasl<—<2
a -4 a 4
. f(1)>0
(reject)
1+3-9+b>0
cosp=0 = ¢:§

f(x) will be max. when sin take its min. value =1

= p3= o

4
= 0<a< —
T

f'1)=0 > 3+2a-9=0 = a=3
f'X)=3x*+6x—9=0 = x=1,x=-3

f(-3)>0
—27+27+27+b>0

d22 X ?ﬁ/

w =(4-2a? 2cos 2p—8sin ¢ if¢=§

=2(a>-8)<0

(&, b)=(3,6)

Means ¢ = g will be maxima so point P(0, 2)

Sol.40 AC

Sol.37 D
x*—3x+[a]=0
Let f(x) =x®—3x + [a]
f'x)=3x*-3=0 = x=%1

(AYa>0,b>0
f(1). f(=1)<0 Let t = [a]
(1-3+1).(-1+3+1)<0
t-2)(t+2)<0 0
2<t<? —b/a b/a
—2< [a] <2 X = 0, maxima
[a]=-1,0, 1
ac[-1,0)U0, 1) U[L 2) (€)a<0,b<0
ael-1,2)
=
Sol.38 A a
{x} {x}

f(x) =sin — +cos —
a a

X

f(x) = /2 sin [%}7}

X =0, maxima

f(x) = al x |*—b| x|
g(x) = ax? — bx = ax(x — b/a)

x =0, x=bl/a
(B)a>0,b<0

X =0, minima

(D)a<0,b>0

b
_<0
a

x =0, minima

MoTioNn:
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Sol.41 A Sol.44 B
|PA — PB| will be max. when P, A, B points are AM > GM
collinear
. 2,4 124
: b [5.2 4 a4
line AB a X ;— Yy > a2b2 X4y4

A(2,0)

C

— > |ab| x?y?
5 |ab] X%y
6

X2y2 < c

X |y ) ~ 2]ab]

— + — = + =

>t 5 l=>x+y=2 .. Q)

ox+3y+1=0 .. @) c3

Point of (1) & (2) will be Point = Dlab

P(7,-5)

Sol.42 C Sol.45 A
f(x) = 2bx* — x* - 3b f(x) =max (sint),0<t<x,0<x<2n

f'(X)=4bx—4x*=0 = x=0 &x*=b

f"(x)=4b—12x¢| ,_ = 4b—12b = -8b <0 i 0<y<X V\
=153

so f(x) willbe max atx?=b f(x) = 5 = s>t
g(b) = 2b(b) - b2 - 3b 1 Texeon NI
g(b) =b2-3b 2
min. g(b) :——R :_2 max. value will be 1

4a 4 min. value (atx =0)=0

3x%—2x* = log,(x* + 1) — log, x

f(x) = 3x2 —2x® , 1 1
f'(x) = 6x — 6X2 Fix) = 3(x +1)2/3 T 3(x-1)*3
x=0,1

_ ff(x)=0 =>x=0
X) =log,(x? + 1) — log, x
g(x) = log,( ) —log, f0)=1+1=2

=log [x+1j f1) = 2%
z X max. value = 2

X + 1/x log, t Sol.47 D
\/ f(x) = x? (1 — x)¢
2fwe f'(x)=pxP~" (1 —x)®—gxP(1 —x)I-"
1.0
xP (1— x)— qx° (1-x)9
= (L=-xp—-gxt 5 ——
X ¥

log, (x + 1/x)

S 10

only one solution possible

—pX — —x=0:>x—L
p-px—-q p+q
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Sol.48 C
y=—x3+3x2+2x - 27
y'=—3x2+6x+2

max. slope = — 2 =_ (36+24) _ 60 _
SOPEE T T 12 T 12 T
Sol.49 A
1
S:Eab A
A (circle) = nr? a
W)
:n(a +b?)
4 b
) B
_r a2+£
AM > GM

452 , 452
a+ 5 22,4a" x—
a a

2
612+—2 >4S
a

Area (max.) = %(48) =nS

Sol.50 D
Let point C (a cos 0, b sin 0)

3 0 1
1 4 1

1
2 lacos® bsine 1

A=6-bsind-2acos9

dA b 1
E—O:tane—g— \/E

=acos0=-,6 andbsino=- g

Point C (-6, -6 )

Sol.51 C

Sol.52 B

x2+h?2=1
volume
-1 height
v =3 X base x heig hi 1
=lxh><6><£x2
3 4
v=£h(1 - h?)
2
dv 1
E_O:h_\/g
f(x) =—2x2+5x + 2
max. value = R—£—56
' T 4a 8 7

. X € N, max. value will be natural number
nearest natural number=5

Sol.53 D

1 1 .
f(x) + f(;j =X (i)
Replace x by 1/x
H )
f » + f(x) =x ... (i)
(i) = (ii)

1
x=;:>x2=1 =>x==x1

at x =1
f(H+f(1)=1=f1)=1/2
at x =-1
1
f(-1) = )
. 1
maximum value f(1) = B

MoTioNn:
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