
®

 
ALLEN® AOD (Maxima & Minima) 

    
 

1

E 

no
de

06
\B

0B
A

-B
B\

Ko
ta

\J
EE

 M
A

IN
\J

ee
 M

ai
n-

20
21

_S
ub

je
ct

 T
op

ic
 P

D
F 

W
ith

 S
ol

ut
io

n\
M

at
he

m
at

ic
s\

En
g\

 A
O

D
 (M

ax
im

a 
&

 M
in

im
a)

 

AOD (MAXIMA & MINIMA) 

1. Let A = [aij] be a 3 × 3 matrix, where 

  

 Let a function f : R ® R be defined as  

f(x) = det(A). Then the sum of maximum and 

minimum values of f on R is equal to: 

 (1)  (2)  (3)   (4)  

2. Let 'a' be a real number such that the function 

f(x) = ax2 + 6x – 15, x Î R is increasing in 

 and decreasing in .  Then  the  

function g(x) = ax2 – 6x + 15, x Î R has a: 

 (1) local maximum at x =  

 (2) local minimum at  

 (3) local maximum at x =  

 (4) local minimum at x =  

3. The sum of all the local minimum values of the 

twice differentiable function ƒ : R ® R defined 

by   is : 

 (1)  –22 (2) 5 (3) –27 (4) 0  

4. If a rectangle is inscribed in an equilateral 

triangle of side length  as  shown  in  the  

figure, then the square of the largest area of 

such a rectangle is_______. 

 

5. A wire of length 36 m is cut into two pieces, 

one of the pieces is bent to form a square and 

the other is bent to form a circle. If the sum of 

the areas of the two figures is minimum, and the 

circumference of the circle is k (meter), then 

k is equal to _________.  

6. The local maximum value of the function 

,  is  

 (1)   (2)  

 (3)   (4) 1 

7. A wire of length 20 m is to be cut into two 

pieces. One of the pieces is to be made into a 

square and the other into a regular hexagon. 

Then the length of the side (in meters) of the 

hexagon, so that the combined area of the 

square and the hexagon is minimum, is: 

 (1)   (2)  

 (3)   (4)   

8. A box open from top is made from a rectangular 

sheet of dimension a × b by cutting squares 

each of side x from each of the four corners and 

folding up the flaps. If the volume of the box is 

maximum, then x is equal to : 

 (1)   

 (2)   

 (3)   

 (4)  

=ì
ï= - - =í
ï +î

ij

1 , if i j
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2x 1 , otherwise.
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9. Let f(x) be a cubic polynomial with f(1) = –10, 

f(–1) = 6, and has a local minima at x = 1, and  

f'(x) has a local minima at x = –1. Then f(3) is 

equal to _____. 

10. A man starts walking from the point P(–3,4), 

touches the x-axis at R, and then turns to reach 

at the point Q(0, 2). The man is walking at a 

constant speed. If the man reaches the point Q 

in the minimum time, then  

is equal to _____. 
11. The minimum value of a for which the equation 

 has at least one solution 

in  is _______. 

12. Let f(x) be a polynomial of degree 6 in x, in 

which the coefficient of x6 is unity and it has 

extrema  at  x  =  –1  and  x  =  1.  If  , 

then 5.f(2) is equal to _______. 

13. The minimum value of , where 

a, x Î R and a > 0, is equal to : 

 (1) 2a  (2)  

 (3)   (4) a + 1 

14. The triangle of maximum area that can be 

inscribed in a given circle of radius 'r' is :  

 (1) An isosceles triangle with base equal to 2r.  

 (2) An equilateral triangle of height . 

 (3) An equilateral triangle having each of its 

side of length . 

 (4) A right angle triangle having two of its sides 

of length 2r and r. 

15. The range of a Î ¡ for which the function  

2
e

x x
ƒ(x) (4a 3)(x log 5) 2(a 7)cot sin ,

2 2
æ ö æ ö= - + + - ç ÷ ç ÷
è ø è ø

 

 x 2n ,n¹ p Î ¥ , has critical points, is :  

 (1) (–3, 1) (2) 4
, 2

3
é ù-ê úë û

 (3) [1, ¥) (4) (–¥, –1] 
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SOLUTION 

1. Official Ans. by NTA (4) 

Sol.  

 |A| = 4x3 – 4x2 – 4x = f(x) 

 f'(x) = 4(3x2 – 2x – 1) = 0 

 Þ x = 1 ; x =  

 \  

 Sum =  

2. Official Ans. by NTA (1) 
Sol.

 

 

  

 Þ   

 Þ  Þ a = –4 

 \  g(x) = 4x2 – 6x + 15 

 Local max. at  

                           =  

3. Official Ans. by NTA (3) 

Sol. f(x) = x3 – 3x2 – f"(2) x + f"(1) .....(i) 

 f'(x) = 3x2 – 6x –  .....(ii) 

 f"(x) = 6x – 6 .....(iii) 

 Now is 3rd equation 

 f" (2) = 12 – 6 = 6 

 f " (11 = 0) 

 Use (ii) 

 f'(x) = 3x2 – 6x – f"(2) 

 f'(x) = 3x2 – 6x –  

 f'(x) = 3x2 – 6x – 9 

 f'(x) = 0 

 3x2 – 6x – 9 = 0 

 Þ x = – 1 & 3 

 Use (iii) 

 f"(x) = 6x – 6  

 f"(–1) = – 12 < 0 maxima 

 f"(3) = 12 > 0 minima. 

 Use (i) 

 f(x) = x3 – 3x2 – f"(2) x + f"(1) 

 f(x) = x3 – 3x2 – × 6 × x + 0 

 f(x) = x3 – 3x2 – 9x 

 f(3) = 27 – 27 – 9 × 3 = – 27 

1 x 2x 1

A x 1 x

2x 1 x 1

- +é ù
ê ú= - -ê ú
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4. Official Ans. by NTA (3) 

 

Sol.   

 In DDBF  

  Þ   

 A = Area of rectangle = l × b  

 A = l ×   

   

   

 A = l × b =   

 Þ  

5. Official Ans. by NTA (36) 

Sol. Let x + y = 36  

 x is perimeter of square and y is perimeter of 

circle side of square = x/4  

 radius of circle =  

 Sum Areas =  

 =  

 For min Area :  

 x =  

 Þ Radius = y = 36 –  

 Þ k =  

  

6. Official Ans. by NTA (3) 

Sol.  ;  x > 0 

 ln f(x) = x2 (ln2 – lnx) 

 f'(x) = f(x) {–x + (ln 2 – ln x)2x} 

  

 g(x) = 2l n2 – 2l n x–1 

 = 0  Þ  

  

 LM  =   

 Local maximum value = Þ   

2b
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7. Official Ans. by NTA (4) 
Sol. Let the wire is cut into two pieces of length x 

and 20 – x. 

     

 Area of square  Area of regular hexagon 

   

 Total area  

  

 A'(x) = 0 at  

 Length of side of regular Hexagon  

  

  

8. Official Ans. by NTA (3) 

Sol.  

  V = l. b. h    = ( a – 2x) ( b – 2x ) x  

 Þ V(x)  = (2x – a) ( 2x – b) x  

 Þ V(x) = 4x3– 2 ( a + b) x2  + abx  

 Þ v(x)  = 12x2 – 4 (a + b) x + ab  

  ( v(x))  = 0 

 Þ 12x2 – 4 (a + b) x + ab = 0 

 Þ x =    

         =  

 Let  x = a =  

 b =   

 Now,  12 (x – a) ( x – b) = 0    

  

 \  x = b  

    =  

9. Official Ans. by NTA (22) 

Sol. F'(x) = a(x – 1)(x + 3)  

 F"(x) = 6a(x + 1)  

 F'(x) = 3a(x + 1)2 + b  

 F'(1) = 0 Þ b = –12a  

 F(x) = a(x + 1)3 – 12ax + c  

 = (x + 1)3 – 12x – 6  

 F(3) = 64 – 36 – 6 = 22 

2
x
4

æ ö= ç ÷
è ø
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6
4 6
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è ø
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=

+
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( ) 2 2a b a b ab
6

+ + + -
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10. Official Ans. by NTA (1250) 

Sol.  

 50(PR2 + RQ2) 

 50 (20 + 5) 

 50(25) 

 = 1250 

11. Official Ans. by NTA (9) 

Sol. Let ƒ(x) =  

 Þ ƒ'(x) = 0 Þ sin x = 2/3 

 \ ƒ(x)min =  +  

 ƒ(x)max  ® ¥ 

 ƒ(x) is continuous function 

 \ amin = 9 

12. Official Ans. by NTA (144) 

Sol. Let f(x) = x6 + ax5 + bx4 + cx3 + dx2 + ex + f 

 as  non-zero finite 

 So, d = e = f = 0 

 and f(x) = x3(x3 + ax2 + bx + c)    

 Hence,  

 Now, as f(x) = x6 + ax5 + bx4 + x3   

 and  at x = 1  and x = –1 

 i.e.,  

  

 Þ 6 + 5a + 4b + 3 = 0   

 Þ 5a + 4b = –9  

 &  

 Þ –6 + 5a – 4b + 3 = 0  

 Þ 5a – 4b = 3 

 Solving both we get, 

  

 \  

 \ 5f(2) =  

              = 320 – 96 – 120 + 40 

              = 144 

13. Official Ans. by NTA (2) 

Sol. A.M. ³ G.M. 

  

14. Official Ans. by NTA (3) 

Sol. h = rsinq + r  

 base = BC = 2rcosq 

    

 Area of DABC =  

  

 = r2 (cosq).(1 + sinq) 

  

 = r2[1 – sinq – 2sin2q] 
  

    

 Þ D is maximum where  

 Dmax. =  = area of equilateral D with  

BC = . 

1
+

-
4

sin x 1 sin x

4
2 / 3

=
-

1
9

1 2 / 3

®
=

3x 0

f(x)
lim 1

x

®
= =3x 0

f(x)
lim c 1

x

¢ =f (x) 0

¢ = + + +5 4 3 2f (x) 6x 5ax 4bx 3x

¢ =f (1) 0

¢ - =f ( 1) 0

- -
= =

6 3
a ;

10 5
-

=
3

b
2

= - - +6 5 4 33 3
f(x) x x x x

5 2

é ù- - +ê úë û
3 3

5 64 · 32 ·16 8
5 2

x x x

x

a 1 a a

a

a
ƒ(x) a a a 2 a

a
-= + = + ³

0,
2
pé öqÎ ÷êë ø

( )1
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2

( ) ( )1
2r cos . r sin r

2
D = q q +

2 2 2d
r cos sin sin

d
D é ù= q - q - që ûq

[ ] [ ]2
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r 1 sin 1 2sin 0= + q - q =
14243

6
p

Þ q =

6
p

q =

23 3
r

4

3 r

A
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r

q
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15. Official Ans. by NTA (2) 

Sol. ƒ(x) = (4a – 3)(x + loge5) + (a – 7)sinx 

 ƒ(x) = (4a – 3)(1) + (a – 7)cosx = 0 

 Þ 
3 4a

cosx
a 7
-

=
-

 

  
3 4a

1 1
a 7
-

- £ <
-

 

 
3 4a

1 0
a 7
-

+ ³
-

   
3 4a

1
a 7
-

<
-

 

 
3 4a a 7

0
a 7

- + -
³

-
  

3 4a
1 0

a 7
-

- <
-

  

 
3a 4

0
a 7

- -
³

-
   

3 4a a 7
0

a 7
- - +

<
-

 

 
3a 4

0
a 7

+
£

-
   

5a 10
0

a 7
- +

<
-

 

       
5a 10

0
a 7

-
>

-
 

       
( )5 a 2

0
a 7

-
>

-
 

 

 
4

, 2
3

é öa Î - ÷êë ø
 

 Check end point 
4

, 2
3

é ö- ÷êë ø
 

 

 
 

 

2 70


