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Maxima & Minima

MAXIMA & MINIMA
1.  5  ,  f(x) 

x = ±1  ;  3x 0

f(x)
lim 2 4

x
, 

 , ; 

(1) f 

(2) f  ,  x = 1  ,

 x = –1 

(3) f  ,  x = 1  ,

 x = –1 

(4) f(1) – 4f(–1) = 4

2.  ?  3  ,  ƒ(x) 

ƒ(–1) = 10, ƒ(1) = –6, ƒ(x)  ,

x = –1  ƒ'(x)  ,  x = 1  ƒ(x)

 , ;  x = _______.

3.  ,  ƒ : [0, 5]  R , ƒ(1) = 3 

 F, 
x

2

1

F x t g t dt  ,  

t

1

g t f u du ]   F ,,  

x = 1  :

(1) ; 

(2) 

(3)  (inflection) 

(4) ; 

4.  10 cm 
 ,

]  50 cm3/min 

 5 cm ] ; 
 ?  (cm/min ),  :

(1) 
1

36
(2) 

5

6

(3) 
1

18
(4) 

1

54

5.  P(h, k)  y = x2 + 7x + 2  , ]

 y = 3x – 3 ]  P 

 :

(1)  x  +  3y  –  62  =  0 (2)  x  –  3y  –  11  =  0

(3)  x  –  3y  +  22  =  0 (4)  x  +  3y  +  26  =  0

6.  p(x)  ,  , ] ;

 8, x = 1 ;  4,

x = 2 ]  p(0)  :

(1) 12 (2) –24

(3)  6 (4) –12

7.  f(x),  4  ,

–1, 0, 1   T = {x  R| f(x) = f(0)},  T 

 ;  :

(1)  6        (2)  8         (3)  4          (4)  2

8.  x  = 1  f(x) = (3x2 + ax – 2 – a)  ex

 (critical point) ]  %

(1) x = 1, f  , ;  x =

–
2

3
, f  , ; 

(2)  x  =  1,  f   , ; 

x = –
2

3
, f  , ; 

(3) x = 1  x = –
2

3
, f ; 

(4) x = 1  x = –
2

3
 ; 
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Maxima & Minima

9.  AD  BC % A  B

 [  [  ;  AD = 8 ] BC = 11 

 AB = 10 ]  AB  ,  M ]

 A  ( ) , MD2 + MC2

]  _______.

10.  ]  ,   ƒ(x) =

(1 – cos2x).(  + sinx), x ,
2 2

, 

 (maxima)  ,

(minima) ] ;  :

(1) 
1 1

, 0
2 2

(2) 
1 1

,
2 2

(3) 
3 3

,
2 2

(4) 
3 3

, 0
2 2
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Maxima & Minima

SOLUTION
1. NTA Ans. (2)

Sol. 3x 0

f(x)
Lim 2 4

x

 f(x) = 2x3 + ax4 + bx5

   f'(x) = 6x2 + 4ax3 + 5bx4

   f'(1) = 0, f'(–1) = 0

      a = 0, b = 
6

5
   f(x) = 3 56

2x x
5

f'(x) = 6x2 – 6x4

      = 6x2(1 – x) (1 + x)

Sign scheme for f'(x)

–1 0 1
–ve +ve +ve –ve

Minima at x = –1

Maxima at x = 1

2. NTA Ans. (3)
Sol. ƒ"(x) = (x – 1)

ƒ'(x) = 
2x

2
 – x + C  ƒ'(–1) = 0  

3c
2

3 2x x 3ƒ(x) x d
6 2 2

ƒ(1) = –6  –11  + 6d = –36       ...(i)

ƒ(–1) = 10  5  + 6d = 60           ...(ii)

from (i) & (ii)  = 6 & d = 5

ƒ(x) = x3 – 3x2 – 9x + 5

Which has minima at x = 3

Ans. 3.00

3. NTA Ans. (1)

Sol. F'(x) = x2 g(x) = x2
x

1

f u du   F'(1) = 0

F"(x) = x2 f(x) – 2x
x

1

f u du

F"(1) = 1.f(1) – 2 × 0

F"(1) = 3

F'(1) = 0 and F"(1) = 3 > 0 So, Minima

4. NTA Ans. (3)
Sol. Let thickness of ice be 'h'.

Vol. of ice = 3 34
v 10 h 10

3

2dv 4 dh
3 10 h .

dt 3 dt

Given 3dv
50cm / min

dt
 and h = 5cm

 
24 dh

50 3 10 5
3 dt

 2

dh 50 1
cm / min

dt 184 15

5. Official Ans. by NTA (4)

Sol.

L

y=x +7x+22

P

Let L be the common normal to parabola y =

x2 + 7x + 2 and line y = 3x – 3

slope of tangent of y = x2 + 7x + 2 at P =

3

For P

dy
3

dx

2x + 7 = 3 x = –2 y = –8

So P(–2, –8)

Normal at P : x + 3y + C = 0

C = 26 (P satisfies the line)

Normal : x 3y 26 0

6. Official Ans. by NTA (4)
Sol. Since p(x) has realtive extreme at

(1, p(1))
y = P(x)

(2, P(2))

x = 1 & 2

so p'(x) = 0 at x = 1 & 2
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Maxima & Minima

p'(x) = A(x – 1) (x – 2)

p(x) = 2A(x 3x 2)dx

p(x) = 
3 2x 3x

A 2x C
3 2    …(1)

P(1) = 8
From (1)

1 3
8 A 2 C

3 2

5A
8 C 48 5A 6C

6
   …(3)

P(2) = 4

8
4 A 6 4 C

3

2A
4 C 12 2A 3C

3
  …(4)

From 3 & 4, C = –12

So P(0) = C = 12

7. Official Ans. by NTA (3)
Sol. f '(x) = x(x + 1) (x – 1) = x3 – x

3df(x) x x dx

4 2x x
f(x) C

4 2

f(x) = f(0)

4 2x x
0

4 2

x2 (x2 – 2) = 0

x = 0, 0, 2 , – 2

x1
2 + x2

2 + x3
2 = 0 + 2 + 2 = 4

8. Official Ans. by NTA (1)
Sol. f(x) = (3x2 + ax – 2 – a)ex

f'(x) = (3x2 + ax – 2 – a)ex + ex (6x + a)
      = ex(3x2 + x(6 + a) – 2)
f'(x) = 0 at x = 1

 3 + (6 + a) – 2 = 0
a = –7
f'(x) = ex(3x2 – x – 2)

= ex (x – 1) (3x + 2)

–2/3
+ +–

1
x = 1 is point of local minima

x = 
2

3
 is point of local maxima

9. Official Ans. by NTA (5.00)

Sol.

D(0,8)

C(10,11)

11

B(10,0)M(h,0)A(0,0)

8

10

(MD)2 + (MC)2 = h2 + 64 + (h – 10)2 + 121
= 2h2 – 20h + 64 + 100 + 121
= 2(h2 – 10h) + 285
= 2(h – 5)2 + 235
it is minimum if h = 5

10. Official Ans. by NTA (4)

Sol. ƒ(x) = (1 – cos2x)(  + sinx)  x ,
2 2

ƒ(x) = sin2x + sin3x
ƒ'(x) = 2 sinxcosx + 3sin2xcosx
ƒ'(x) = sinxcosx(2  + 3sinx)

sinx = 0, 
2

3
 , (   0)

for exactly one maxima & minima

2

3
  (–1, 1)  

3 3
,

2 2

3 3
, 0

2 2


