
MATHS

BOOKS - ARIHANT MATHS

MONOTONICITY MAXIMA AND MINIMA

Examples

1. Find the interval in which 

 is increasing.

Watch Video Solution

f(x) = 2x3 + 3x2 − 12x + 1

2. Find the interval in which 

 is strictly increasing or strictly decreasing.

Watch Video Solution

f(x) = x3 − 3x2 − 9x + 20

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_boNhOvutph71
https://dl.doubtnut.com/l/_SmZzBWOCxONH


3. Show that the function  is a strictly increasing function on 

Watch Video Solution

f(x) = x2

(0, ∞).

4. Find the interval of increase or decrease of the

Watch Video Solution

f(x) = ∫
x

− 1
(t2 + 2t)(t2 − 1)dt

5. The function  increasing if `0

A. 

B. 

C. 

D. 

f(x) = sin4 x + cos4 x

0 < x < π/8

π/4 < x < 3π/8

3π/8 < x < 5π/8

5π/8 < x < 3π/4

https://dl.doubtnut.com/l/_SmZzBWOCxONH
https://dl.doubtnut.com/l/_HSK60ORFRfJK
https://dl.doubtnut.com/l/_4MdIgoC5VfLc
https://dl.doubtnut.com/l/_iNlECyt6wG9n


Watch Video Solution

6. Let  Then, f decreases in the interval

A. 

B. 

C. 

D. 

Watch Video Solution

f(x) = ∫
x

0
et(t − 1)(t − 2)dt.

( − ∞, − 2)

( − 2, − 1)

[1, 2]

(2, ∞)

7. If  then f(x) is

A. increasing on 

B. decreasing on R

f(x) = x. ex ( 1 −x ) ,

[ − , 1]
1
2

https://dl.doubtnut.com/l/_iNlECyt6wG9n
https://dl.doubtnut.com/l/_g4MKXgKqIXRp
https://dl.doubtnut.com/l/_1duSEYi6QQs0


C. increasing on R

D. decreasing on 

Watch Video Solution

[ − , 1]
1

2

8. Find the interval for which  is increasing or

decreasing.

Watch Video Solution

f(x) = x − sinx

9. If =0 for some x= and  for all 

where  then

A. H(x)=0 has root for x>

B. H(x) has not root for x >

C. H(x) is a constant function

D. none of these

H(x0) x0 H(x) > 2cxH(x)
d

dx
x ≥ x0

c > 0

x0

x0

https://dl.doubtnut.com/l/_1duSEYi6QQs0
https://dl.doubtnut.com/l/_hH8xEqCc3X0Z
https://dl.doubtnut.com/l/_eEcIIr0QrJaa


Watch Video Solution

10. If  is a decreasing funcion, then the set of values of 'k', for which

the major axis of the ellipse  is the X-

axis, is

Watch Video Solution

f(x)

+ = 1
x2

f(k2 + 2k + 5)

y2

f(k + 11)

11. Let f(x)=3x-5, then show that f(x) is strictly increasing.

Watch Video Solution

12. Let  then check whether it is increasing or

decreasing in 

Watch Video Solution

f(x) = sin(cos x),

[0, π/2].

https://dl.doubtnut.com/l/_eEcIIr0QrJaa
https://dl.doubtnut.com/l/_1KK9Ih5OJpQF
https://dl.doubtnut.com/l/_LqSpnIi6cIre
https://dl.doubtnut.com/l/_9fgi0WB9nH68
https://dl.doubtnut.com/l/_qxhhg4fdP2UU


13. Solve 

Watch Video Solution

+ − = 7
x

2
x

3
x

4

14. Let  where a is postive constant .

Find the interval in which f'(X) is increasing.

Watch Video Solution

f(x) = {
xeax, x ≤ 0

x + ax2 − x3, x > 0

15. If  and  is monotonically decreasing . Find

the interval to which x belongs.

Watch Video Solution

a < 0 f(x) = eax + e−ax

16. If , then the value of  is

A. less than 

0 < α <
π

6
(α cos ecα)

π

3

https://dl.doubtnut.com/l/_qxhhg4fdP2UU
https://dl.doubtnut.com/l/_oF12HAcis7AI
https://dl.doubtnut.com/l/_oqicillZ1fjc
https://dl.doubtnut.com/l/_3co0Laww0LeX


B. more than 

C. less than 

D. more than 

Watch Video Solution

π

3

π

6

π

6

17. If  where a, b, c, d are real numbers and 

 is an increasing cubic function and 

 then

A.  g(t) dt is a decreasing fuction

B. g(t) dt is an increasing function.

C.  g(t) is increasing nor a decreasing function

D. None of the above

Watch Video Solution

f(x) = ax3 + bx2 + cx + d,

3b2 < c2,

g(x) = af' (x) + bf' ' (x) + c2,

∫
x

a

∫
x

a

∫
x

a

https://dl.doubtnut.com/l/_3co0Laww0LeX
https://dl.doubtnut.com/l/_C6TZrUWFZE7N


18. Find the value of x , 

Watch Video Solution

(2x + 5) = − 7

19. If  are two positive and increasing functions, then which

of the following is not always true? (a)  is always increasing (b) 

 is decreasing, when  (c)  is increasing,

then  (d) If  is increasing.

A.  is always incrasing

B. if  is increasing then 

C. if  is increasing then 

D. if  then  is increasing

Watch Video Solution

f(x)andg(x)

[f(x)]g ( x )

[f(x)]g ( x )
f(x) < 1 [f(x)]g ( x )

f(x) > 1. f(x) > 1, then[f(x)]g ( x )

(f(x))g ( x )

(f(x))g ( x )
f(x) < 1

(f(x))gx) f(x) > 1

f(x) > 1 (f(x))g ( x )

https://dl.doubtnut.com/l/_PGMbVOtQpN4Z
https://dl.doubtnut.com/l/_J2kb9DG1fuk6


20. If the function  is monotonic for all values of x [ where

f(x) is continuous], then the maximum value of the di�erence between

the maximum and the minumum value of f(x) is

A. 

B. 

C. 

D. None of the above

Watch Video Solution

y = sin(f(x))

π

2π

π

2

21. If f"(x) > 0 and f(1) = 0 such that

, then g'(x) decreasing

in (a, b). where …

A. 

B. 

g(x) = f(cot2 x + 2 cot x + 2)where0 < x < π

a + b +
π

4

(0, π)

( , π)
π

2

https://dl.doubtnut.com/l/_ZhtozOcd5lEW
https://dl.doubtnut.com/l/_5zvpoH8AYmpP


C. 

D. 

Watch Video Solution

( , π)
3π

4

(0, )
3π

4

22. Find the critical points(s) and stationary points (s) of the function

Watch Video Solution

f(x) = (x − 2)2 / 3(2x + 1)

23. The set of a for which the function

 does not

process critical points , is

Watch Video Solution

f(x) = (a2 − 3a + 2){cos2 − sin2 } + (a − 1)x + sin 1
x

4
x

4

https://dl.doubtnut.com/l/_5zvpoH8AYmpP
https://dl.doubtnut.com/l/_5FSIukMxIRqX
https://dl.doubtnut.com/l/_yZRm0RtJ0JxN


24. The integral value of 'b' for which the function

does not possesses any stationary point is

A. 

B. 

C. 

D. None of these

Watch Video Solution

f(x) = (b2 − 3b + 2)(cos2 x– sin2 x) + (b − 1)x + sin(b2 + b + 1)

[1, ∞]

(0, 1) ∪ (1, 4)

( , )
3

2

5

2

25. The set of critical points of the function f(x) given by 

+  dt is`

Watch Video Solution

f(x) = x − loge x ∫( − 2 − 2 cos 4t)
1

t

https://dl.doubtnut.com/l/_hpYHOZI41ELt
https://dl.doubtnut.com/l/_GBg0ZcwLCjmz


26. Using calculus, �nd the order relation between x and  x when 

Watch Video Solution

tan− 1

x ∈ [0, ∞).

27. Using calculus, �nd the order relation between x and  x when 

Watch Video Solution

tan− 1

x ∈ [0, ∞).

28. For all  (a)  (b)  (c) 

(d) 

A. 

B. 

C. 

D. 

x ∈ (0, 1) ex < 1 + x (log)e(1 + x) < x sinx > x

(log)ex > x

ex < 1 + x

loge(1 + x) < x

sinx > x

loge x > x

https://dl.doubtnut.com/l/_PI4xxRQUHvFZ
https://dl.doubtnut.com/l/_VeAzGdU2XtDq
https://dl.doubtnut.com/l/_OgpcTNTgAKrL


Watch Video Solution

29. Prove that 

Watch Video Solution

(tan− 1( ))
2

+ < (tan− 1 e)
2

+
1

e

2e

√e2 + 1

2

√e2 + 1

30. If f'(x) changes from positive to negative at  while moving from left

to right, 

i.e.   

 then f(x)has local maximum value at 

Watch Video Solution

x0

f' (x) > 0, x < x0

f' (x) < 0, x > x0, x = x0

31. If f'(x) changes from negative to positive at  while moving from left

to right, 

i.e.   

x0

f' (x) < 0, x < x0

https://dl.doubtnut.com/l/_OgpcTNTgAKrL
https://dl.doubtnut.com/l/_8XaHlnstOcFu
https://dl.doubtnut.com/l/_veVbtJJgy9Ze
https://dl.doubtnut.com/l/_rNM6CS7pN6eq


  

then f(x) has local minimum value at 

Watch Video Solution

f' (x) > 0, x > x0,

x = x0

32. If sign of f'(x) doesn't change at   

while moving from left to right, then f(x) has neither a maximum nor a

minimum at 

Watch Video Solution

x0,

x0.

33. Let  �nd the point at which f(x) assumes local

maximum and local minimum.

Watch Video Solution

f(x) = x3 − 3x2 + 6

34. Let  Discuss the maximum and minimum value

of f(x).

f(x) = x + , x ≠ 0.
1

x

https://dl.doubtnut.com/l/_rNM6CS7pN6eq
https://dl.doubtnut.com/l/_RB0zQbw3pMAb
https://dl.doubtnut.com/l/_NL199dzO66NB
https://dl.doubtnut.com/l/_qXbYfTo4jjBO


Watch Video Solution

35. The function  has a

local minimum at  0 (b) 1 (c) 2 (d) 3

A. 0

B. 1

C. 2

D. 3

Watch Video Solution

f(x) = ∫
x

− 1
t(et − 1)(t − 1)(t − 2)

3
(t − 3)

5
dt

x =

36. Find the local maximum and local minimumof  in

[-2,4].

Watch Video Solution

f(x) = x3 − 3x

https://dl.doubtnut.com/l/_qXbYfTo4jjBO
https://dl.doubtnut.com/l/_AJkfMOzDBNZo
https://dl.doubtnut.com/l/_0UCg6Upx8TdK
https://dl.doubtnut.com/l/_hcoErwiJTUXv


37. If , then

A. f(x) is increasing on [-1,2]

B. f(x) is continuos on [-1,3]

C. f'(x) does not exist at x=2

D. f(x) has the maximum value at x=2

Watch Video Solution

f(x) = {
3x2 + 12x − 1, −1 ≤ x ≤ 2

37 − x, 2 < x ≤ 3

38. Let  �nd local maximum and local

minimum.

Watch Video Solution

f(x) = sinx − x  on[0, π/2]

39. Let  �nd the point at which f(x) assumes maximum

and minimum.

W t h Vid S l ti

f(x) = x(x − 1)2,

https://dl.doubtnut.com/l/_hcoErwiJTUXv
https://dl.doubtnut.com/l/_F4UqRAoNsUDC
https://dl.doubtnut.com/l/_aN8E7xp1WY7r


Watch Video Solution

40. Let  discuss the point at which f(x) assumes

maximum or minimum value.

Watch Video Solution

f(x) = (x − 1)4

41. Discuss the function 

 and plot the graph.

Watch Video Solution

f(x) = x6 − 3x4 + 3x2 − 5,

42. Discuss the function 

 and plot its graph.

Watch Video Solution

f(x) = sin 2x + cos x. ,
1

2

https://dl.doubtnut.com/l/_aN8E7xp1WY7r
https://dl.doubtnut.com/l/_EStq2sQDo06E
https://dl.doubtnut.com/l/_jF613HgacoSl
https://dl.doubtnut.com/l/_P7mXbFirN0S6


43. Discuss the function 

 and plot its graph.

Watch Video Solution

y = x + In(x2 − 1)

44. Let  Discuss the global maxima and

minima of  and, hence, �nd the range of  for

corresponding intervals.

Watch Video Solution

f(x) = 2x3 − 9x2 + 12x + 6.

f(x) ∈ [0, 2]and(1, 3) f(x)

45. Let  Discuss the global maxima and

minima of f(x) in [0,2].

Watch Video Solution

f(x) = 2x3 − 9x2 + 12x + 6.

https://dl.doubtnut.com/l/_2TSAODOFT3K3
https://dl.doubtnut.com/l/_d5a1sJDgmFqs
https://dl.doubtnut.com/l/_KMlRNf919A6p


46. Discuss the minima of   

where  denotes the fractional part of 

Watch Video Solution

f(x) = {x},

{, } x

47. Solve 

Watch Video Solution

− = − 3x + 8
2x

3

1

2

48. Let  'then for f(x) at x=1 discuss maxima and

minima.

Watch Video Solution

f(x) = {
6,x ≤ 1

7 − x,x > 1

49. Find the values of 'a' for which, 

 

 as a local minima at x=3 is

f(x) = {
4x − x3 + log(a2 − 3a + 3), 0 ≤ x < 3

            x − 18, x ≥ 3

f(x)

https://dl.doubtnut.com/l/_az22t2xit9ux
https://dl.doubtnut.com/l/_dyrZ0J2UEFzt
https://dl.doubtnut.com/l/_UZ8HlDwskU56
https://dl.doubtnut.com/l/_nZnBAoqdrI6e


Watch Video Solution

50. Let  . Show that the equation  has a

unique root in the interval [1/2,1] and identify it.

A. 

B. 

C. 

D. None of these

Watch Video Solution

−1 ≤ p ≤ 1 4x3 − 3x − p = 0

cos − 1 p

3

cos( cos − 1 p)
1

3

cos(cos − 1 p)

51. The number of distinct real roots of  

= 0 is __________.

Watch Video Solution

x4 − 4x3 + 12x2 + x − 1

https://dl.doubtnut.com/l/_nZnBAoqdrI6e
https://dl.doubtnut.com/l/_NIkmMoNYR3b7
https://dl.doubtnut.com/l/_OpgZIjbnqMR5
https://dl.doubtnut.com/l/_a2SuzXVnrNjY


52. The values of parameter  for which the point of minimum of the

function  satis�es the inequality

 (a)  (b)  (c)

 (d) 

A. 

B. 

C. 

D. 

Watch Video Solution

a

f(x) = 1 + a2x − x3

< 0are
x2 + x + 2

x2 + 5x + 6
(2√3, 3√3) −3√3, − 2√3)

( − 2√3, 3√3) ( − 2√2, 2√3)

( − 3√3, ∞)

( − 3√3, − 2√3) ∪ (0, ∞)

( − 3√3, − 2√3) ∪ (2√3, 3√3)

(0, ∞)

53. The values of a and b for which all the extrema of the function,

 is positive and the minima is at the

point  are

Watch Video Solution

f(x) = a2x3 − 0.5ax2 − 2x − b,

x0 = ,
1

3

https://dl.doubtnut.com/l/_a2SuzXVnrNjY
https://dl.doubtnut.com/l/_kVZSSSFbD5Xa


54. If  be the di�erentiable equation of a

curve and let p be the point of maxima then number of tangents which

can be drawn from p to  is/are……. .

A. 2

B. 1

C. 0

D. either 1 or 2

Watch Video Solution

f' ' (x) + f' (x) + f 2(x) = x2

x2 − y2 = a2

55. Let  then

A. increases monotonically

B. decreasing montonically

C. has one point of local maximum

f(x) = ∫
x

0
cos( )dt, 0 > x > 2,

t2 + 2t + 1

5

https://dl.doubtnut.com/l/_KIZypNtTMtRL
https://dl.doubtnut.com/l/_xlNsYStnyXfF


D. has one point of local minima

Watch Video Solution

56. As 'x' ranges over the interval  the function  

 ranges over

A. (o,4)

B. (0,8)

C. (0,12)

D. (0,16)

Watch Video Solution

(o, ∞),

f(x) = √9x2 + 173x + 900 − √9x2 + 77x + 900,

57. Let  be a real valued di�erentiable function satisfying

 and  then the maximum value of  cannot

g  : [1, 6] → [0,  )

g ′ (x) =
2

x + g(x)
g(1) = 0, g

https://dl.doubtnut.com/l/_xlNsYStnyXfF
https://dl.doubtnut.com/l/_6ckDpjIhSknv
https://dl.doubtnut.com/l/_8bmjSRc1eCLf


exceed

A. log2

B. log 6

C. 6 log 2

D. 2 log 6

Watch Video Solution

58. The minimum value of the function, 

 For all permissible real values of x

is

A. -10

B. -6

C. -7

D. -8

f(x) = x3 / 2 + x− 3 / 2 − 4(x + ).
1

x

https://dl.doubtnut.com/l/_8bmjSRc1eCLf
https://dl.doubtnut.com/l/_TjJdvafqeB7H


Watch Video Solution

59. If the tangent to the curve  at , where 

meets the axes at P and Q. Also  varies, the minimum value of the area

of the triangle OPQ is k times area bounded by the axes and the part of

the curve for which , then k is equal to

A. 

B. 

C. 

D. 

Watch Video Solution

y = 1– x2 x = α 0 < α < 1,

α

0 < x < 1

2/√3

75/16

25/18

2/3

https://dl.doubtnut.com/l/_TjJdvafqeB7H
https://dl.doubtnut.com/l/_cZJmihyw6FRj


60. The least natural number  for which  is 1

(b) 2 (c) 5 (d) none of these

A. 1

B. 2

C. 5

D. None of these

Watch Video Solution

a x + ax− 2 > 2 ∀x ∈ (0, ∞)

61. If k   

then  is equal to

A. 

B. 

C. 6

sin2 x + cos ec2x = 2, x ∈ (0, ),
1

k

π

2

cos2 x + 5 sinx cos x + 6 sin2 x

k2 + 5k + 6

k2

k2 − 5k + 6

k2

https://dl.doubtnut.com/l/_pAycs9VjtZrU
https://dl.doubtnut.com/l/_SvqEkpybuFjS


D. None of these

Watch Video Solution

62. Find the least value of the expression 

A. 0

B. 1

C. no least value

D. None of the above

Watch Video Solution

x2 + 4y2 + 3z2 − 2x − 12y − 6z + 14

63. Find the value of x , if 

Watch Video Solution

+ =
x − 2

x − 1
x − 4
x − 3

3

10

https://dl.doubtnut.com/l/_SvqEkpybuFjS
https://dl.doubtnut.com/l/_kPM0p7oT2v4C
https://dl.doubtnut.com/l/_kbHW0nUwxZEI


Watch Video Solution

64. For any the real the maximum value of  is

A. 1

B. 

C. 

D. does not exist

Watch Video Solution

θ cos2(cos θ) + sin2(sin θ)

1 + sin2 1

1 + cos2 1

65. If  then the minimum value of 

 is

A. 3

B. 4

C. 6

sin θ + cos θ = 1,

(1 + cos ecθ)(1 + secθ)

https://dl.doubtnut.com/l/_kbHW0nUwxZEI
https://dl.doubtnut.com/l/_uQ2P7oENZoFo
https://dl.doubtnut.com/l/_kkrIR6KSUgL5


D. 9

Watch Video Solution

66. The coordinates of the point on the curve  where the

ordinate is minimum is

A. 

B. 

C. 

D. 

Watch Video Solution

x3 = y(x − a)2

(2a, 8a)

( − 2a, )
−8a

9

(3a, )
27a

4

( − 3a, )
−27a

16

67. If  distinct numbers satisfying 

 then the minimum

a, b ∈ R

|a − 1| + |b − 1| = |a| + |b| = |a + 1| + |b + 1|,

https://dl.doubtnut.com/l/_kkrIR6KSUgL5
https://dl.doubtnut.com/l/_yKa7p7Q31vOX
https://dl.doubtnut.com/l/_6gR7nbDFwZ5N


value of  is

A. 3

B. 0

C. 1

D. 2

Watch Video Solution

|a − b|

68. Solve , 

Watch Video Solution

9 = x − 1
1

4

1

3

69. If  then the maximum value

of  is

A. 

a > b > 0 and f(θ) = ,
(a2 − b2)cos θ

a − b sin θ

f(θ),

2√a2 + b2

https://dl.doubtnut.com/l/_6gR7nbDFwZ5N
https://dl.doubtnut.com/l/_77yWOUgAsLq4
https://dl.doubtnut.com/l/_DWFUsfXLeoxE


B. 

C. 

D. 

Watch Video Solution

√a2 + b2

√a2 − b2

√b2 − a2

70. If composite function  timesis an decreasing

function and if  functions out of total  functions are decreasing

function while rest are increasing, then the maximum value of  is

A.  when n is an even number

B.  when n is an odd number

C.  when n is odd number

D. None of these

Watch Video Solution

f1(f2(f3((fn(x))))n

' r' ' n'

r(n − r)

n2 − 1
4

n2

4

n2 − 1
4

https://dl.doubtnut.com/l/_DWFUsfXLeoxE
https://dl.doubtnut.com/l/_02lToCJIl6HM


71. Let  Then which of the following is/are true?

(a)  has only one real root which is positive if  (b)

 has only one real root which is negative if  (c)

 has only one real root which is negative if  (d)

none of these

A. only one real root which is positive, if 

B. only one real root which is negative, if 

C. only one real root which is negative, if 

D. None of the above

Watch Video Solution

f(x) = sinx + ax + b.

f(x) = 0 a > 1, b < 0.

f(x) = 0 a > 1, b < 0.

f(x) = 0 a > 1, b > 0.

a > 1, b < 0

a > 1, b > 0

a < − 1, b < 0

72. Let   

where  then

A. 

f(x, y) = x2 + 2xy + 3y2 − 6x − 2y,

x, y ∈ R,

f(x, y) ≥ − 11

https://dl.doubtnut.com/l/_FKc2APVx10wZ
https://dl.doubtnut.com/l/_FIpVYcBYOnd2


B. 

C. 

D. 

Watch Video Solution

f(x, y) ≥ − 10

f(x, y) ≥ − 11

f(x, y) ≥ − 12

73. Let  If 

 then

A. g(x) is increasing in 

B. g(x) has local minimum at 

C. g(x) is decreasing in 

D. g(x) has local maximum at 

Watch Video Solution

g(x) = f(tanx) + f(cot x), ∀x ∈ ( , π).
π

2

f' ' (x) < 0, ∀x ∈ ( , π),
π

2

( , )
π

2

3π

4

x =
3π

4

( , π)
3π

4

x =
3π

4

https://dl.doubtnut.com/l/_FIpVYcBYOnd2
https://dl.doubtnut.com/l/_EqAUrD9gN7Eo
https://dl.doubtnut.com/l/_OpiLdYpJlirR


74. The function  is such that:

A. it is de�ned on the interval [-1,1]

B. it is an increasing function

C. it is an odd function

D. the point (0,0) is the point of in�ection

Watch Video Solution

f(x) = ∫
x

0

√1 − t4dt

75. The function  has no maxima or minima if

A. 

B. 

C. 

D. None of these

W h Vid S l i

sin(x + a)

sin(x + b)

b − a = nπ, n ∈ 1

b − a = (2n + 1)π, n ∈ 1

b − a = 2nπ, n ∈ 1

https://dl.doubtnut.com/l/_OpiLdYpJlirR
https://dl.doubtnut.com/l/_pPl70VdZVd03


Watch Video Solution

76. Let  where  is an

increasing di�erentiable function and  has a positive root, then

A. F(x) is an increasing function

B. 

C. 

D. 

Watch Video Solution

F (x) = 1 + f(x) + (f(x))2 + (f(x))3
f(x)

F (x) = 0

F (0) ≤ 0

f(0) ≤ − 1

F (0) > 0

77. The extremum values of the function ,

where 

A. 

B. 

f(x) = −
1

sinx + 4

1

cos x − 4

x ∈ R

4

8 − √2

2√2

8 − √2

https://dl.doubtnut.com/l/_pPl70VdZVd03
https://dl.doubtnut.com/l/_8aGLuwS2uIxf
https://dl.doubtnut.com/l/_Ibs3pHHdYwXe


C. 

D. 

Watch Video Solution

2√2

4√2 + 1

4√2

8 + √2

78. The function 

A. has 2 in�ection points

B. has one point of extremum

C. is non-di�erentiable

D. has range 

Watch Video Solution

f(x) = x (x − 1)
1
3

[ − 3 × 2− , ∞)
8
3

https://dl.doubtnut.com/l/_Ibs3pHHdYwXe
https://dl.doubtnut.com/l/_CyJIGbq2FX68


79. Assume that inverse of the di�erentiable function f is denoted by g,

then which of the 

folllowing statement hold good?

A. If f is increasing, then g is also increasing

B. If f is decreasing, then g is increasing

C. The function f is injective

D. The function g is onto

Watch Video Solution

80. Statement I :Among all the rectangles of the given perimeter, the

square has the largest area. Also among all the rectangles of given area,

the square has the least perimeter. 

Statement II :For = constant, then xy will be

maximum for y=x and if xy=constant, then x+y will be minimum for y=x.

x > 0, y > 0, if x + y

https://dl.doubtnut.com/l/_ho8Xp1RvOp65
https://dl.doubtnut.com/l/_VmqiECqW3HkB


A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of statement I.

B. Statemetn I is true, Statement II is also true, Statement II is not

correct explanation of Statement I

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Watch Video Solution

81. Statement I :The function  has

local extremum at x=1. 

Statement II :f(x) is continuos and di�erentiable and f'(1)=0.

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of statement I.

f(x) = (x3 + 3x − 4)(x2 + 4x − 5)

https://dl.doubtnut.com/l/_VmqiECqW3HkB
https://dl.doubtnut.com/l/_G6OW0ctv905D


B. Statemetn I is true, Statement II is also true, Statement II is not

correct explanation of Statement I

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Watch Video Solution

82. Statement I :If f(x) is increasing function with upward concavity, then

concavity of  is also upwards.  

Statement II : If f(x) is decreasing function with upwards concavity, then

concavity of  is alo upwards.

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of statement I.

B. Statemetn I is true, Statement II is also true, Statement II is not

correct explanation of Statement I

f − 1(x)

f − 1(x)

https://dl.doubtnut.com/l/_G6OW0ctv905D
https://dl.doubtnut.com/l/_J0RaxjlWxWKB


C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Watch Video Solution

83. Let  be di�erentiable and strictly increasing function

throughout its domain. Statement 1: If  is also strictly increasing

function, then  has no real roots. Statement 2: When 

 , but cannot be equal to zero.

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of statement I.

B. Statemetn I is true, Statement II is also true, Statement II is not

correct explanation of Statement I

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

f :R
→
R

|f(x)|

f(x) = 0

x
→
∞ or

−→
− ∞, f(x)

→
0

https://dl.doubtnut.com/l/_J0RaxjlWxWKB
https://dl.doubtnut.com/l/_LNcUsXaJ7cjd


Watch Video Solution

84. Statement I : The largest term in the sequence 

  

Statement II : If  then at  f(x) is

maximum.

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of statement I.

B. Statemetn I is true, Statement II is also true, Statement II is not

correct explanation of Statement I

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Watch Video Solution

an = , n ∈ Nis
n2

n3 + 200

(400)2 / 3

600

fx = , x > 0,
x2

x3 + 200
x = (400)1 / 3,

https://dl.doubtnut.com/l/_LNcUsXaJ7cjd
https://dl.doubtnut.com/l/_YgLOJu6wX0yz


85. Let  be the roots (real or complex) of the equation 

 If  and a,b,c,

then 

If  then how many di�erent values of a, we may have

A. -1

B. 1

C. -2

D. 2

Watch Video Solution

x1, x2, x3, x4

x4 + ax3 + bx2 + cx + d = 0. x1 + x2 = x3 + x4 d ∈ R,

b < 0,

86. If  be the roots of the equation

. If  and 

,then (i) lf a =2, then the value of b-c (ii) , then how many di�erent

values of a, we may have

x1, x2, x3, x4

x4 + ax3 + bx2 + cx + d = 0 x1 + x2 = x3 + x4 a, b, c, d ∈ R

b < 0

https://dl.doubtnut.com/l/_UnecyXFMEYRu
https://dl.doubtnut.com/l/_xBWTQQGPSHYP


A. 3

B. 2

C. 1

D. 0

Watch Video Solution

87. Let  be the roots (real or complex) of the equation 

 If  and a,b,c,

then 

�nd the value of b-c

A. 

B. 

C. 

D. 

x1, x2, x3, x4

x4 + ax3 + bx2 + cx + d = 0. x1 + x2 = x3 + x4 d ∈ R,

( − ∞, )
1

4

( − ∞, 3)

( − ∞, 1)

( − ∞, 4)

https://dl.doubtnut.com/l/_xBWTQQGPSHYP
https://dl.doubtnut.com/l/_1oJQ04HslHYP


Watch Video Solution

88. Let   

It is given   

Now , answer the following question. The Possible value of

 is maximum is given by

A. 1

B. 0

C. 2

D. 3

Watch Video Solution

f(x) = ax2 + c, a, b, c ∈ R

|f(x) ≤ 1, ∀|x ∣ ≤ 1

|a + b|, if a2 + 2b28

3

https://dl.doubtnut.com/l/_1oJQ04HslHYP
https://dl.doubtnut.com/l/_a6ihhHMesaqX


89. The absolute maximum and minimum values of functions can be

found by their monotonic and asymptotic behaviour provided they exist.

We may agree that �nite limits values may be reagarded as absolute

maximum or minimum. For instance the absolute maximum value of

 is unity. It is attained at x=0 while absolute maximum value of the

same functions is zero which is a limiting value of

  

The function  will have.

A. absolute maximum value

B. absolute minimum value

C. both absolute maximum and minimum values

D. None of these

Watch Video Solution

1

1 + x2

(x → ∞ or x → − ∞)

x4 − 4x + 1

https://dl.doubtnut.com/l/_2QNlnfYizenz


90. The absolute maximum and minimum values of functions can be

found by their monotonic and asymptotic behaviour provided they exist.

We may agree that �nite limits values may be reagarded as absolute

maximum or minimum. For instance the absolute maximum value of

 is unity. It is attained at x=0 while absolute maximum value of the

same functions is zero which is a limiting value of

  

The absolute minimum value of the function  is

A. 

B. 

C. 

D. None of these

Watch Video Solution

1

1 + x2

(x → ∞ or x → − ∞)

x − 2

√x2 + 1

−1

1
2

−√5

https://dl.doubtnut.com/l/_26KLKePYYOnK


91. The absolute maximum and minimum values of functions can be found

by their monotonic and asymptotic behaviour provided they exist. We

may agree that �nite limits values may be reagarded as absolute

maximum or minimum. For instance the absolute maximum value of

 is unity. It is attained at x=0 while absolute maximum value of the

same functions is zero which is a limiting value of

  

The absolute minimum and maximum values of the function 

is

A. 1 and 3

B. 

C. 

D. None of these

Watch Video Solution

1

1 + x2

(x → ∞ or x → − ∞)

x2 − x + 1

x2 + x + 1

and 3
1

2

and 3
1

3

https://dl.doubtnut.com/l/_7QMa43VDuqpX


92. We are given the curvers  through the point 

any , where  is di�erentiable ,  R

through  Tangents drawn to both the curves at the points with

equal abscissae intersect on the same point on the X- axists 

The number of solutions  is equal to

A. 0

B. 1

C. 2

D. None of these

Answer: B

Watch Video Solution

y = ∫
x

− ∞

f(t)dt (0, )
1

2

y = f(x) f(x) > 0 and f(x) ∀x ∈

(0, 1)

f(x) = 2ex

93. We are given the curves  dt through the point 

and y=f(X), where  and f(x) is di�erentiable,  through

(0,1). If tangents drawn to both the curves at the point wiht equal

y = ∫
x

− ∞

f(t) (0, )
1

2

f(x) > 0 ∀x ∈ R

https://dl.doubtnut.com/l/_2ml4AC3OYm5R
https://dl.doubtnut.com/l/_XwSEZqTtvhOH


abscissae intersect on the point on the X-axis, then 

 is

A. (a)3

B. (b)6

C. (c)1

D. (d)None of these

Watch Video Solution

∫
x→ ∞

(f(x))f ( −x )

94. We are given the curvers  through the point 

any , where  is di�erentiable ,  R

through  Tangents drawn to both the curves at the points with

equal abscissae intersect on the same point on the X- axists 

The function  is

A. increasing for all x

y = ∫
x

− ∞

f(t)dt (0, )
1

2

y = f(x) f(x) > 0 and f(x) ∀x ∈

(0, 1)

f(x)

https://dl.doubtnut.com/l/_XwSEZqTtvhOH
https://dl.doubtnut.com/l/_dzmosXU2mVwa


B. non-monotonic

C. decreasing for all x

D. None of these

Answer: A

Watch Video Solution

95. Let  and 

  

A. (a) is equal to 

B. (b) is equal to 

C. (c) is equal to 

D. (d) is non-existent

f(x) = (1 + )
x

(x > 0)
1

x

g(x) =
⎧
⎨⎩

x ln(1 + ), if 0 < x ≤ 1

        0, if x = 0

1
x

lim
x→ 0 +

g(x)

0

1

e

https://dl.doubtnut.com/l/_dzmosXU2mVwa
https://dl.doubtnut.com/l/_ttJWXdYoVWwh


Watch Video Solution

96. Let  and 

  

A. has a maxima but non minima

B. has a minima but not maxima

C. has both of maxima and minima

D. is a monotonic

Watch Video Solution

f(x) = (1 + )
x

(x > 0)
1

x

g(x) =
⎧
⎨⎩

x ln(1 + ), if 0 < x ≤ 1

        0, if x = 0

1
x

lim
x→ 0 +

g(x)

https://dl.doubtnut.com/l/_ttJWXdYoVWwh
https://dl.doubtnut.com/l/_mXZUmgmpo1hv


97. Let  and 

  

equals

A. 

B. 

C. 

D. 

Watch Video Solution

f(x) = (1 + )
x

(x > 0)
1

x

g(x)[
xIn(1 + (1/x)), if 0 < x ≤ 1

        0, if x = 0

lim
n→ ∞

{f( ). f( ). f( )...f( )}
1 /n1

n

2

n

3

n

n

n

√2e

√2e

2√e

√e

98. Consider the cubic  where 

For  if  is strictly increasing  then maximum

range of values of  is:

A. (a) 

f(x) = 8x3 + 4ax2 + 2bx + a a, b  ∈ R.

a = 1 y = f(x) ∀ x  ∈ R

b

( − ∞, ]
1

3

https://dl.doubtnut.com/l/_QO7FWxi65IQq
https://dl.doubtnut.com/l/_LyD63jaj08vG


B. (b) 

C. (c) 

D. (d) 

Watch Video Solution

( , ∞)
1

3

[ , ∞)
1

3

( − ∞, ∞)

99. For  if  is non monotonic

then the sum of all the integral values of  is

A. 4950

B. 5049

C. 5050

D. 5047

Watch Video Solution

b = 1, y = f(x) = 8x3 + 4ax2 + 2bx + 1

a  ∈ [1, 100],

https://dl.doubtnut.com/l/_LyD63jaj08vG
https://dl.doubtnut.com/l/_tMfZm8G7O2Gj
https://dl.doubtnut.com/l/_5RTmBmbYv63p


100. If the sum of the base 2 logarithms of the roots of the cubic

 is  then the value of  is

A. a) 

B. b) 

C. c) 

D. d) 

Watch Video Solution

f(x) = 8x3 + 4ax2 + 2x + a = 0 5 ' a'

−64

−8

−128

−256

101. Let  

 Then, g(x) in [0, 2] is  

a. continuous for   

b. continuous for   

c. di�erentiable for all   

d. di�erentiable for all 

f(x) = x3 − x2 + x + 1 and

g(x) = {
max f(t), 0 ≤ t ≤ x for 0 ≤ x ≤ 1

3 − x, 1 < x ≤ 2

x ∈ [0, 2] − {1}

x ∈ [0, 2]

x ∈ [0, 2]

x ∈ [0, 2] − {1}

https://dl.doubtnut.com/l/_5RTmBmbYv63p
https://dl.doubtnut.com/l/_0v7W5VeFwzcZ


A. continuos and dii�erentiable

B. continuos but non di�erentiable

C. discontinuos and not di�erentiable

D. none of the above

Watch Video Solution

102. If , then the greatest value of k is

A. 

B. 

C. can't be determined �nitely

D. zeero

Watch Video Solution

sinx + x ≥ |k|x2, ∀x ∈ [0, ]
π

2

−2(2 + π)

π2

2(2 + π)

π2

https://dl.doubtnut.com/l/_0v7W5VeFwzcZ
https://dl.doubtnut.com/l/_2aGBSeaFR2yh
https://dl.doubtnut.com/l/_tGHVgKLZss0Y


103. Consider a twice di�erentiable function f(x) of degree four

symmetrical to line x = 1 de�ned as  (A) The

Sum of the roots is

A. 0

B. 1

C. 2

D. 5

Watch Video Solution

f :R → R and f' ' (2) = 0.

104. Consider a twice di�erentiable function f(x) of degree four

symmetrical to line x = 1 de�ned as  if f(1)=0,

f(2)=1 then the value of f(3) is

A. 

B. 

f :R → R and f' ' (2) = 0.

6

7

7
5

https://dl.doubtnut.com/l/_tGHVgKLZss0Y
https://dl.doubtnut.com/l/_CoO5AiS2FtCC


C. 

D. 

Watch Video Solution

8

5

13

6

105. The function  has two critical points in the

interval . One of the critical points is a local minimum and the

other is a local maximum . 

The local maximum occurs at  equals _____

Watch Video Solution

S(x) = ∫
x

0
sin( )dt

πt2

2

[1, 2.4]

x

106. The radius of a right circular cylinder increases at a constant rate. Its

altitude is a linear function of the radius and increases three times as fast

as the radius when the radius is  and the altitude is . When the

radius is , the volume is increasing at the rate of  . When the

1cm 6 cm

6cm 1 cm3 /s

https://dl.doubtnut.com/l/_CoO5AiS2FtCC
https://dl.doubtnut.com/l/_6Y8JP9qJi4oV
https://dl.doubtnut.com/l/_9WGDeU7n0ifl


radius is , the volume is increasing at a rate of . What is the

value of ?

Watch Video Solution

36cm n cm3 /s

n

107. The graphs  intersect in

exactly 3 distinct points. Then �nd the slope of the line passing through

two of these points.

Watch Video Solution

y = 2x3 − 4x + 2 and y = x3 + 2x − 1

108. The length of the shortest path that begins at the point (2,5),

touches the x-axis and then ends at a point on the circle

 is (A)  (B)  (C)  (D) 

Watch Video Solution

x2 + y2 + 12x − 20y + 120 = 0 13 4√10 15 6 + √89

https://dl.doubtnut.com/l/_9WGDeU7n0ifl
https://dl.doubtnut.com/l/_V9x6xM7rgLIY
https://dl.doubtnut.com/l/_1jrhyL7Q2qQy


109. The sets of the value of 'a' for which the equation

 + has all its roots real given by

. then  is

Watch Video Solution

x4 + 4x3 + ax2 + 4x + 1 = 0

(a1, a2) ∪ {a3} |a3 + a2|

110. Consider a polynomial  of the least degree that has a maximum

equal to 6 at  and a minimum equal to 2 at . Then the value of

 is

Watch Video Solution

P (x)

x = 1 x = 3

P (2) + P (0) − 7

111. Let  then show  

  

Watch Video Solution

g(x) > 0 and f' (x) < 0, ∀x ∈ R,

g(f(x + 1)) < g(f(x − 1))

f(g(x + 1)) < f(g(x − 1))

https://dl.doubtnut.com/l/_vWTb9mGPkckH
https://dl.doubtnut.com/l/_DFjaf6lKuafG
https://dl.doubtnut.com/l/_WWX1Yu59qCTe
https://dl.doubtnut.com/l/_TIDBbcRY7607


112. Let

then �nd the interval in which g(x) is increasing and decreasing.

Watch Video Solution

f' (sinx) < 0 and f' ' (sinx) > 0, ∀x ∈ (0, ) and g(x) = f(sinx) + f
π

2

113. If  then in this

interval

Watch Video Solution

f(x) =  and g(x) = , where 0 < x ≤ 1,
x

sinx
x

tanx

114. Solve 

Watch Video Solution

+ =
x + 7

6

1

2

x − 2

4

115. Solve , 

Watch Video Solution

− =
1

x

1

x + 1

1

3

https://dl.doubtnut.com/l/_TIDBbcRY7607
https://dl.doubtnut.com/l/_gquypgoO1VNI
https://dl.doubtnut.com/l/_B2X81bo7Qg5m
https://dl.doubtnut.com/l/_aaNJ7J2pwFi4


116. Given that  for all real x, then

�nd the maximum value of 

Watch Video Solution

S = ∣
∣√x2 + 4x + 5 − √x2 + 2x + 5∣

∣

S4

117. Find the maximum value of 

Watch Video Solution

f(x) =
40

3x4 + 8x3 − 18x2 + 60

118. Solve for x , 

Watch Video Solution

+ =
x

x + 1

x + 1

x

34

15

119. Solve 

Watch Video Solution

(x − 2) = (1 − x)
1

5

1

4

https://dl.doubtnut.com/l/_0uqSD2dtrLlc
https://dl.doubtnut.com/l/_4cIhbNPJqG21
https://dl.doubtnut.com/l/_64kwcuTV9U6b
https://dl.doubtnut.com/l/_IT8lYyANzfvC
https://dl.doubtnut.com/l/_5YltH7DGF4d5


120. Using the relation <  ,  or prove that

Watch Video Solution

2(1 − cos x) x2 x = 0

sin(tanx) ≥ x, ∀ϵ[0, ]
π

4

121. Prove that for .

Watch Video Solution

x ∈ [0, ], sinx + 2x ≥
π

2

3x(x + 1)

π

122. Solve , 

Watch Video Solution

+ =
1

x − 2

1

x

8

2x + 5

123. Sohan has  children by his �rst wife. Geeta has  children by

her �rst husband. The marry and have children of their own. The whole

family has 24 children. Assuming that two children of the same parents

x (x + 1)

https://dl.doubtnut.com/l/_5YltH7DGF4d5
https://dl.doubtnut.com/l/_wnbiVeDsbrtA
https://dl.doubtnut.com/l/_HDPHe8qfrewI
https://dl.doubtnut.com/l/_ciOZY6ntkySl


do not �ght, prove that the maximum possible number of �ghts that can

take place is 191.

Watch Video Solution

124. Find the value of x , if  = 4

Watch Video Solution

x +
1

x

125. What normal to the curve  forms the shortest chord?

Watch Video Solution

y = x2

126. Let =  , < <  Find the intervals in which 

should lie in order that  has exactly one minimum and exactly one

maximum.

Watch Video Solution

f(x) sin3 x + λ sin2 x
π

2
x .

π

2
λ

f(x)

https://dl.doubtnut.com/l/_ciOZY6ntkySl
https://dl.doubtnut.com/l/_bXjWOdtGjROz
https://dl.doubtnut.com/l/_goyaY9uD9Zz4
https://dl.doubtnut.com/l/_XBhSeK9nZtzN
https://dl.doubtnut.com/l/_FmKtcoAuCj6k


127. Solve , 

Watch Video Solution

=
3x + 2

4x + 11

4

7

128. Find the value of x , if 

Watch Video Solution

(x − 3) + (x + 4) = 7

129. The function  assumes a

local minimum value at  Then �nd the possible values of 

Watch Video Solution

f(x) = (x2 − 4)
n
(x2 − x + 1), n ∈ N,

x = 2. n

130. Evaluate 7!

Watch Video Solution

https://dl.doubtnut.com/l/_FmKtcoAuCj6k
https://dl.doubtnut.com/l/_TGBRd9FpFx22
https://dl.doubtnut.com/l/_KulBLpVrA1TH
https://dl.doubtnut.com/l/_8NXssT1NdeeD


131. Evaluate (5! - 3!)

Watch Video Solution

132. Let  If 

 increases in  and decreases in  then the value of

 is

Watch Video Solution

g(x) = 2f( ) + f(2 − x) and f' ' (x) < 0 ∀x ∈ (0, 2).
x

2

g(x) (a, b) (c, d),

a + b + c + d −
2

3

133. Prove that 

Watch Video Solution

=
5!

4! × 2!

5

2

134. Let  where   

Then show 

Watch Video Solution

f' (x) > 0 and f' ' (x) > 0 x1 < x2.

f( ) < .
x1 + x2

2

f(x1) + (x2)

2

https://dl.doubtnut.com/l/_9nQsAyfBGg23
https://dl.doubtnut.com/l/_FHEtXhsSJlus
https://dl.doubtnut.com/l/_xvRFCPScrQNL
https://dl.doubtnut.com/l/_6jNDWwxlrhA3


135. If f(x) is monotonically increasing function for all  such that 

 exists, then prove that 

Watch Video Solution

x ∈ R,

f' ' (x) > 0 and f − 1(x)

< ( )
f − 1(x1) + f − 1(x2) + f − 1(x3)

3

f − 1(x1 + x2 + x3)

3

136. A box of maximum volume with top open is to be made by cutting

out four equal squares from four corners of a square tin sheet of side

length a feet and then folding up the �aps. Find the side of the square

cut-o�.

Watch Video Solution

137. �nd the volume of the greatest right circular cone that can be

described by the revolution about a side of a right angled triangle of

hypotenuse 1 ft.

https://dl.doubtnut.com/l/_6jNDWwxlrhA3
https://dl.doubtnut.com/l/_xvu4XlIClyo3
https://dl.doubtnut.com/l/_gPr5eOdlCkLi
https://dl.doubtnut.com/l/_u2jWrNQDUgh9


Watch Video Solution

138. A window of perimeter  (including the base of the arch) is in the

form of a rectangle surrounded by a semi-circle. The semi-circular portion

is �tted with the colored glass while the rectangular part is �tted with

the clear glass that transmits three times as much light per square meter

as the colored glass does. What is the ratio for the sides of the rectangle

so that the window transmits the maximum light?

Watch Video Solution

P

139. Let S be the square of unit area. Consider any quadrilateral which has

one vertex on each side of S. If a, b, c and d denote the lengths of the

sides of the quadrilateral, prove that .

Watch Video Solution

2 ≤ a2 + b2 + c2 + d2 ≤ 4

https://dl.doubtnut.com/l/_u2jWrNQDUgh9
https://dl.doubtnut.com/l/_hH1qE909N8lz
https://dl.doubtnut.com/l/_vAfaMToSWnW9


140. Show that a triangle of maximum area that can be inscribed in a

circle of radius a is an equilateral triangle.

Watch Video Solution

141. Show that the height of the cylinder of maximum volume that can be

inscribed in a sphere of radius 10 cm is  cm. Also �nd the maximum

volume of the cylinder.

Watch Video Solution

20

√3

142. Let  be the vertices of triangle

ABC. A parallelogram AFDE is drawn with D,E, and F on the line segments

BC, CA and AB, respectively. Using calculus, show that the maximum area

of such a parallelogram is .

Watch Video Solution

A(p2, − p), B(q2, q), C(r2, − r)

(p + q)(q + r)(p − r)
1
2

https://dl.doubtnut.com/l/_HESPE0B2zfVv
https://dl.doubtnut.com/l/_pjAmzDpqKrzd
https://dl.doubtnut.com/l/_WmnUmKkqOHVC
https://dl.doubtnut.com/l/_R3xj9cFUapKk


143.  is the latus rectum of the parabola = 4ax and PP' is a double

ordinate drawn between the vertex and the latus rectum. Show that the

area of the trapezium  is maximum when the distance  from

the vertex is 

Watch Video Solution

LL' y2

PP ′LL' PP '

a/9.

144. The circle  cuts the X-axis at P and Q. another circle with

centre at Q and variable radius intersects the �rst circle at R above the X-

axis and the line segment PQ at S. Find the maximum area of the .

Watch Video Solution

x2 + y2 = 1

ΔQSR

145. Find the intervals in which  is increasing or

decreasing.

Watch Video Solution

f(x) = (x − 1)
3
(x − 2)

2

https://dl.doubtnut.com/l/_R3xj9cFUapKk
https://dl.doubtnut.com/l/_O3G87BHXbWzG
https://dl.doubtnut.com/l/_B5TNgi93BPGM


146. From point A located on a highway, one has to get by a car as soon

as possible to point B located in the �eld at a distance l from point D. If

the car moves n times slower in the �eld, at what distance x from D one

must turn o� the highway.

Watch Video Solution

147. The function  is increasing and decreasing in the

intervals

Watch Video Solution

f(x) = x2 − x + 1

148. A boat moves relative to water with a velocity with a velocity v is n

times less than the river �ow u. At what angle to the stream direction

must the boat move to minimize drifting ?

Watch Video Solution

https://dl.doubtnut.com/l/_MXr133QEaGkD
https://dl.doubtnut.com/l/_wUZOyHaqXJzk
https://dl.doubtnut.com/l/_k1UQY4duyDbw
https://dl.doubtnut.com/l/_5YWFmPyOpqVw


EXAMPLE

149. Consider a square with vertices at

 Set  be the region

consisting of all points inside the square which are nearer to the origin

than to any edge. �nd its area.

Watch Video Solution

(1, 1), ( − 1, 1), ( − 1, − 1), and(1, − 1). S

150. The interval on which the function f(x)  is

decreasing is

Watch Video Solution

= 2x3 + 9x2 + 12x − 1

151. In how many parts an integer  should be divide so that the

product of the parts is maximized?

Watch Video Solution

N ≥ 5

https://dl.doubtnut.com/l/_5YWFmPyOpqVw
https://dl.doubtnut.com/l/_LCz0IWAiFIw2
https://dl.doubtnut.com/l/_bp524VRG72oU
https://dl.doubtnut.com/l/_rupYsE47pLfT


1. Solve 

Watch Video Solution

+ 1 =
4x + 1

2

x − 2

4

2. Let  �nd the point at which f(x) assumes local maximum and

local minimum.

Watch Video Solution

f(x) = x3

3. If  then the maximum value of 

 is

A. 

B. 1

C. 2

D. 3

x2 + y2 + z2 = 1for x, y, z ∈ R,

x3 + y3 + z3 − 3xyz

1

2

https://dl.doubtnut.com/l/_rupYsE47pLfT
https://dl.doubtnut.com/l/_9kSQA4QQ3eSd
https://dl.doubtnut.com/l/_e45S3eZZymHP


Watch Video Solution

4. Evaluate 

Watch Video Solution

×
4!

0!4!

9!

7!2!

5. A solid cylinder of height H has a conical portion of same height and

radius  of height removed from it.  

Rain water is accumulating in it, at the rate equal to  times the

instaneous radius of the water surface inside the hole, the time after

which hole will �lled with water is

A. 

B. 

C. 

D. 

Answer: c

1/3rd

π

H 2

3

H 2

H 2

6

H 2

4

https://dl.doubtnut.com/l/_e45S3eZZymHP
https://dl.doubtnut.com/l/_t7WOOpObLdD6
https://dl.doubtnut.com/l/_sLaxn8bmBrzz


Watch Video Solution

6. If  then 

Watch Video Solution

a > 0, b > 0, c > 0 and a + b + c = abc,

tan− 1 a + tan− 1 + tan− 1 c

7. Find the value of x , if 

Watch Video Solution

+ = + 6
x

4

1

2

8x

5

8. Statement 1:  is increasing  Statement 2: If 

 is increasing, then  may vanish at some �nite number of

points.

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of statement I.

f(x) = x + cos x ∀x ∈ R.

f(x) f ′ (x)

https://dl.doubtnut.com/l/_sLaxn8bmBrzz
https://dl.doubtnut.com/l/_OcJcD9FQQtMa
https://dl.doubtnut.com/l/_cq29bFqDTuXP
https://dl.doubtnut.com/l/_a6Dh07scIOA4


B. Statemetn I is true, Statement II is also true, Statement II is not

correct explanation of Statement I

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Watch Video Solution

9. Consider a  formed by the point

 is an arbitrary interior point of

triangle moving in such a way that

 where 

 represent the distance of P from the

sides OA,AB and OB respectively 

If the point P moves in such a way that

 then the area of region

representing all possible position of point P is equal to

ΔOAB

O(0, 0), A(2, 0), B(1, √3). P (x, y)

d(P , OA) + d(P , AB) + d(P , OB) = √3,

d(P , OA), d(P , AB), d(P , OB)

d(P , OA) ≤ min (d(P , OB), d(P , AB)),

https://dl.doubtnut.com/l/_a6Dh07scIOA4
https://dl.doubtnut.com/l/_A0kRkN50je3D


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

2√3

√6

√3

10. Consider a  formed by the point

 is an arbitrary interior point of

triangle moving in such a way that

 where 

 represent the distance of P from the

sides OA,AB and OB respectively 

If the point P moves in such a way that

 then the area of region

representing all possible position of point P is equal to

ΔOAB

O(0, 0), A(2, 0), B(1, √3). P (x, y)

d(P , OA) + d(P , AB) + d(P , OB) = √3,

d(P , OA), d(P , AB), d(P , OB)

d(P , OA) ≤ min (d(P , OB), d(P , AB)),

https://dl.doubtnut.com/l/_A0kRkN50je3D
https://dl.doubtnut.com/l/_jPS3s3nKCTct


A. 

B. 

C. 

D. 

Watch Video Solution

2√3

√6

1

√3

1

√6

11. Consider a  formed by the point

 is an arbitrary interior point of

triangle moving in such a way that

 where 

 represent the distance of P from the

sides OA,AB and OB respectively 

If the point P moves in such a way that

 then the area of region

representing all possible position of point P is equal to

ΔOAB

O(0, 0), A(2, 0), B(1, √3). P (x, y)

d(P , OA) + d(P , AB) + d(P , OB) = √3,

d(P , OA), d(P , AB), d(P , OB)

d(P , OA) ≤ min (d(P , OB), d(P , AB)),

https://dl.doubtnut.com/l/_jPS3s3nKCTct
https://dl.doubtnut.com/l/_ITvTJwcsgxLQ


A. 

B. 

C. 

D. 

Watch Video Solution

√3

√6

1/√3

1

√6

12. Let   

It is given   

Now , answer the following question. The Possible value of  is

maximum is given by

A. 1

B. 0

C. 2

D. 3

f(x) = ax2 + c, a, b, c ∈ R

|f(x) ≤ 1, ∀|x ∣ ≤ 1

a2 + 2b28

3

https://dl.doubtnut.com/l/_ITvTJwcsgxLQ
https://dl.doubtnut.com/l/_36kUVs0hBn42


Watch Video Solution

13. Let   

It is given   

Now , answer the following question. The Possible value of  is

maximum is given by

A. 32

B. 

C. 

D. 

Watch Video Solution

f(x) = ax2 + c, a, b, c ∈ R

|f(x) ≤ 1, ∀|x ∣ ≤ 1

a2 + 2b28

3

32

3

2

3

16

3

https://dl.doubtnut.com/l/_36kUVs0hBn42
https://dl.doubtnut.com/l/_aINAArZDI1Bw


14. The absolute maximum and minimum values of functions can be

found by their monotonic and asymptotic behaviour provided they exist.

We may agree that �nite limits values may be reagarded as absolute

maximum or minimum. For instance the absolute maximum value of

 is unity. It is attained at x=0 while absolute maximum value of the

same functions is zero which is a limiting value of

  

The function  will have.

A. have absolute maximum value 

B. has absolute minimum value 

C. not lie between 

D. always be negative

Watch Video Solution

1

1 + x2

(x → ∞ or x → − ∞)

x4 − 4x + 1

−
1

2

−
25

2

− and −
25

2

1

2

https://dl.doubtnut.com/l/_ZrYYOv4kKm5g


15. The absolute maximum and minimum values of functions can be found

by their monotonic and asymptotic behaviour provided they exist. We

may agree that �nite limits values may be reagarded as absolute

maximum or minimum. For instance the absolute maximum value of

 is unity. It is attained at x=0 while absolute maximum value of the

same functions is zero which is a limiting value of

  

The function  will have.

A. cot(sinx)

B. tan(logx)

C. 

D. 

Watch Video Solution

1

1 + x2

(x → ∞ or x → − ∞)

x4 − 4x + 1

x2005 − x1947 + 1

x2006 + x1947 + 1

https://dl.doubtnut.com/l/_o86VoSB1CZ6R


16. Let and 

  

The function  is

A. 

B. 

C. 

D. None of these

Watch Video Solution

f(x) = {
max {t3 − t2 + t + 1, 0 ≤ t ≤ x}, 0 ≤ x ≤ 1

min {3 − t, 1 < t ≤ x}, 1 < x ≤ 2

g(x) = {
max {3/8t4 + 1/2t3 − 3/2t2 + 1,0 ≤ t ≤ x},0 ≤ x ≤ 1

min {3/8t + 1/32 sin2 πt + 5/8,1 ≤ t ≤ x}1, ≤ x ≤ 2

f(x), ∀x ∈ [0, 2]

lim
x→ 1 −

(fog)(x) > lim
x→ 1 +

(gof)(x)

lim
x→ 1 −

(fog)(x) < lim
x→ 1 +

(gof)(x)

lim
x→ 1 −

(fog)(x) = lim
x→ 1 +

(gof)(x)

17. Let and 

  

The function  is

A. continuous and di�erentiable

f(x) = {
max {t3 − t2 + t + 1, 0 ≤ t ≤ x}, 0 ≤ x ≤ 1

min {3 − t, 1 < t ≤ x}, 1 < x ≤ 2

g(x) = {
max {3/8t4 + 1/2t3 − 3/2t2 + 1,0 ≤ t ≤ x},0 ≤ x ≤ 1

min {3/8t + 1/32 sin2 πt + 5/8,1 ≤ t ≤ x}1, ≤ x ≤ 2

f(x), ∀x ∈ [0, 2]

https://dl.doubtnut.com/l/_SWfUysPNbtfQ
https://dl.doubtnut.com/l/_MwBy6HXEnsqc


B. continuous but not di�erentiable

C. discontinuous

D. None of the above

Watch Video Solution

18. Solve , 

Watch Video Solution

− =
x

3
x

8

5

12

19. Find the value of x , 

Watch Video Solution

+ = 6 −
x − 3

5
x − 4

7

2x − 1

35

20. Solve 

Watch Video Solution

=
2x + 3

3

7x + 45

15

https://dl.doubtnut.com/l/_MwBy6HXEnsqc
https://dl.doubtnut.com/l/_NpkPd4Y4Fcaf
https://dl.doubtnut.com/l/_x49pklXo6Wft
https://dl.doubtnut.com/l/_TQGTdtpDZa15


21. Solve , 

Watch Video Solution

= 6
x2 − (x + 1)(x + 2)

5x + 1

22. Prove that  = 41

Watch Video Solution

7! − 5!

5!

23. If a function (continuos and twice di�erentiable) is always concave

upward in an interval, then its graph lies always below the segment

joining extremities of the graph in that interval and vice-versa. 

Let  is such that . Then value of 

 cannot exceed:

A. 

B. 

f :R+ → R+ f(x) ≥ 0 ∀x ∈ [a, b]

∫
b

a

f(x)dx

(f(a) + f(b))(b − a)

3

(f(b) − f(a))(b − a)

2

https://dl.doubtnut.com/l/_TQGTdtpDZa15
https://dl.doubtnut.com/l/_IMdYwpjeK3HY
https://dl.doubtnut.com/l/_7oi58p9JBthn
https://dl.doubtnut.com/l/_zcu2ZJyTyUnB


C. 

D. None of the above

Watch Video Solution

(f(b) + f(a))(b − a)

2

24. Solve 

Watch Video Solution

3x + 2(x + 2) = 20 − (2x − 5)

25. If  then the number of positive

roots satisfying the equations f(x)=g(x) such that 

A. 1

B. 0

C. 3

D. 2

f(x) = { } and g(x) = {x2},
1

x

2 < x2 < 3

https://dl.doubtnut.com/l/_zcu2ZJyTyUnB
https://dl.doubtnut.com/l/_T3Lh4tScxKqf
https://dl.doubtnut.com/l/_zNQqGyo1c7lu


Watch Video Solution

26. Match the Statements of Column I with values of Column II. 

Watch Video Solution

https://dl.doubtnut.com/l/_zNQqGyo1c7lu
https://dl.doubtnut.com/l/_ZOvSYOMDGT3J


27. Match the Statements of Column I with values of Column II. 

Watch Video Solution

28. The set of all points where  is increasing is . Find 

 (where [.] denotes the greatest integre function) given that 

  

Watch Video Solution

f(x) (a, b) ∪ (c, ∞)

[a + b + c]

f(x) = 2f( ) + f(6 − x2), ∀x ∈ R
x2

2

and f' ' (x) > 0, ∀x ∈ R.

https://dl.doubtnut.com/l/_voNbcTAitdhP
https://dl.doubtnut.com/l/_ahdFltxGd19W


29. If  is monotonic and di�erentiable function and

f(1)=1, then number of solutions of the equation 

is/are……

Watch Video Solution

f : [1, ∞) → R : f(x)

f(f(x)) =
1

x2 − 2x + 2

30. Let  be a cubic polynomial de�ned by 

 Then the sum of all possible

values(s) of  for which  has negative point of local minimum in the

interval [  is

Watch Video Solution

f(x)

f(x) = + (a − 3)x2 + x − 13.
x3

3

a f(x)

1, 5]

31. If |, (where ), then �nd the minimum

value of f(x).

Watch Video Solution

f(x) = max ∣ 2 siny − x y ∈ R

https://dl.doubtnut.com/l/_ahdFltxGd19W
https://dl.doubtnut.com/l/_ohS8OGsFUPpk
https://dl.doubtnut.com/l/_If4e8o7Vdmjo
https://dl.doubtnut.com/l/_mVZZlm3K8RpU


32. Let . Find the interval in which  is

increasing or decreasing.

Watch Video Solution

f(x) = sin− 1( )
2ϕ(x)

1 + ϕ2(x)
f(x)

33. Find the minimum value of 

Watch Video Solution

f(x) = |x + 2| + |x − 2| + |x|.

34. The interval to which b may belong so that the functions. 

  

increases for all x.

Watch Video Solution

f(x) = (1 − )x3 + 5x + √16,
√21 − 4b − b2

b + 1

https://dl.doubtnut.com/l/_kgMsQ0j59Q4l
https://dl.doubtnut.com/l/_Daz5LpzdIqvL
https://dl.doubtnut.com/l/_t2fhZscAbMJN


Exercise For Session 1

35. One corner of a long rectangular sheet of paper of width 1 unit is

folded over so as to reach the opposite edge of the sheet. Find the

minimum length of the crease.

Watch Video Solution

1. Evaluate  , when n = 7 , r = 4

Watch Video Solution

n !

(n − r) !

2. The interval in which  increases , is

A. a) 

B. b) 

C. c) 

f(x) = cot − 1 x + x

R

(0, ∞)

R − {nπ}

https://dl.doubtnut.com/l/_hp5VZPt9YBfZ
https://dl.doubtnut.com/l/_tbc30ViNiUgf
https://dl.doubtnut.com/l/_HGiPul7dN3VM


D. d) None of these

Answer: C

Watch Video Solution

3. The interval in which 

increases or decreases in 

A. decreases on  and increases on 

B. decreases on and increases on 

C. decreases on  and increases on 

D. decreases on  and increases on 

Answer: C

Watch Video Solution

f(x) = 3 cos4 x + 10 cos3 x + 6 cos2 x − 3

(0, π)

( , )
π

2

2π

3
(0, ) ∪ ( , π)

π

2

2π

3

( , π)
π

2
(0, )

π

2

(0, ) ∪ ( , π)
π

2

2π

3
( , )
π

2

2π

3

(0, )
π

2
( , π)
π

2

https://dl.doubtnut.com/l/_HGiPul7dN3VM
https://dl.doubtnut.com/l/_kzKHDbfZsHnO


4. The interval in which  dt

increases and decreases

A. increases on  and decreases on 

B. increases on  and decreases on 

C. increases on  and decreases on 

D. increases on  and decreases on 

Answer: A

Watch Video Solution

f(x) = ∫
x

0
{(t + 1)(et − 1)(t − 2)(t + 4)}

( − ∞, − 4) ∪ ( − 10) ∪ (2, ∞)

( − 4, − 1) ∪ (0, 2)

( − ∞, − 4) ∪ ( − 12)

( − 4, − 1) ∪ (2, ∞)

( − ∞, − 4) ∪ (2, ∞) ( − 4, 2)

( − 4, − 1) ∪ (0, 2)

( − ∞, − 4) ∪ ( − 10) ∪ (2, ∞)

5. The interval of monotonicity of the function  isf(x) = ,
x

loge x

https://dl.doubtnut.com/l/_3dW4ya4uKcky
https://dl.doubtnut.com/l/_YWaDQFd9bX5m


A. a) increases when  and decreases when 

B. b) increases when  and decreases when 

C. c) increases when  and decreases when 

D. d) increases when  and decreases when 

Answer: B

Watch Video Solution

x ∈ (e, ∞) x ∈ (0, e)

x ∈ (e, ∞)

x ∈ (0, e) − {1}

x ∈ (0, e) x ∈ (e, ∞)

x ∈ (0, e) − {1}

x ∈ (e, ∞)

6. Let  be an increasing function on the

set  Then �nd the condition on  and .

A. 

B. 

C. 

f(x) = x3 + ax2 + bx + 5 sin2 x

R. a b

a2 − 3b + 15 > 0

a2 − 3b + 5 < 0

a2 − 3b + 15 < 0

https://dl.doubtnut.com/l/_YWaDQFd9bX5m
https://dl.doubtnut.com/l/_FWKl2uJOTekF


Exercise For Session 2

D. 

Answer: C

Watch Video Solution

a2 − 3b + 5 > 0

7. Let  and , when . Then 

 is

A. a) increasing on  and decreasing on 

B. b) increasing on  and decreasing on 

C. c) increasing on 

D. d) decreasing on 

Answer: B

Watch Video Solution

g(x) = f(x) + f(1 − x) f' ' (x) < 0 x ∈ (0, 1)

f(x)

(0, )
1

2
( , 1)

1

2

( , 1)
1

2
(0, )

1

2

(0, 1)

(0, 1)

https://dl.doubtnut.com/l/_FWKl2uJOTekF
https://dl.doubtnut.com/l/_GAiOuVCyGJje


1. Determine all the critical points for the function

Watch Video Solution

f(x) = 6x5 + 33x4 − 30x3 + 100

2. Find the critical points of 

Watch Video Solution

f(x) = x2 / 3(2x − 1)

3. Determine all the critical points for the function : 

Watch Video Solution

f(x) = xex
2

4. The number of critical points of

 is

A. 5

f(x) = max {sinx, cos x}, ∀x ∈ [ − 2π, 2π],

https://dl.doubtnut.com/l/_MQ9QSEYeTmD7
https://dl.doubtnut.com/l/_PGtfxBrJRwmE
https://dl.doubtnut.com/l/_ZIIqIRORoGTP
https://dl.doubtnut.com/l/_eg7CDq4gVSvp


Exercise For Session 3

B. 6

C. 7

D. 8

Answer: C

Watch Video Solution

1. Show that  for 

Watch Video Solution

sinx < x < tanx 0 < x < π/2.

2. prove that , for all 

Watch Video Solution

< log(1 + x) < x
x

1 + x
x > 0

https://dl.doubtnut.com/l/_eg7CDq4gVSvp
https://dl.doubtnut.com/l/_3UJfVAUW50tY
https://dl.doubtnut.com/l/_T6pZ4INcHZYd
https://dl.doubtnut.com/l/_yax6bl2G4vM1


3. Show that :  for 

Watch Video Solution

x − < sinx
x3

6
0 < x <

π

2

4. If  for all positive  where  and  show that 

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

ax2 + ≥ c
b

x
x a > 0 b > 0,

27ab2 ≥ 4c3.

27ab2 ≥ 4c3

27ab2 < 4c3

4ab2 ≥ 27c3

5. If  for all positive  where  , then  (b) 

 (c)  (d) none of these

ax + ≥ c
b

x
x a,  b,   > 0 ab <

c2

4

≥
c2

4
ab ≥

c

4

https://dl.doubtnut.com/l/_yax6bl2G4vM1
https://dl.doubtnut.com/l/_6VUJsMtBppdk
https://dl.doubtnut.com/l/_VSvWWz593IXN


Exercise For Session 4

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

ab <
c2

4

ab ≥
c2

4

ab ≥
c

4

1. The minimum value of  is attained when x is equal to

A. e

B. 

C. 1

D. 

xx

e− 1

e2

https://dl.doubtnut.com/l/_VSvWWz593IXN
https://dl.doubtnut.com/l/_TCU1uRdQD4tE


Answer: B

Watch Video Solution

2. The function  is de�ned by  for all 

where  are positive integers, has a maximum value, for  equal to : 

 (b) 1 (c) 0 (d) 

A. 

B. 1

C. 0

D. 

Answer: D

Watch Video Solution

' f' f(x) = xp(1 − x)q x  ∈ R,

p,  q x

pq

p + q

p

p + q

pq

p + q

p

p + q

3. The least area of a circle circumscribing any right triangle of area S is:

https://dl.doubtnut.com/l/_TCU1uRdQD4tE
https://dl.doubtnut.com/l/_yeczTF4ZfE8l
https://dl.doubtnut.com/l/_a5L7QKEnTHRm


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

πS

2πS

√2πS

4πS

4. The coordinate of the point on the curve  which is atleast

distance from the line y=x-4 is

A. (a)(2,1)

B. (b)(-2,1)

C. (c)(-2,-1)

D. (d)None of these

Answer: A

x2 = 4y

https://dl.doubtnut.com/l/_a5L7QKEnTHRm
https://dl.doubtnut.com/l/_itMw3WAu4JVS


Watch Video Solution

5. The largest area of a rectangle which has one side on the x-axis and the

two vertices on the curve  is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

y = e−x2

√2e− 1 / 2

2e− 1 / 2

e− 1 / 2

6. If  , �nd x.

Watch Video Solution

+ =
1

3!

1

4!

x

5!

https://dl.doubtnut.com/l/_itMw3WAu4JVS
https://dl.doubtnut.com/l/_ohYw3kPTOpR7
https://dl.doubtnut.com/l/_SGPH19U22tRB
https://dl.doubtnut.com/l/_ukXL9x4HYzIc


7. The sum of the legs of a right triangle is 9 cm. When the triangle

rotates about one of the legs, a cone result which has the maximum

volume. Then

A. (a)slant heigth of such a cone is 

B. (b)maximum value of the cone is 

C. (c)curved surface of the cone is 

D. (d)semi vertical angle of cone is 

Answer: A::C

Watch Video Solution

3√5

32π

18√5π

tan− 1 √2

8. Least value of the function ,  is :

Watch Video Solution

f(x) = 2x
2

− 1 +
2

2x
2

+ 1

https://dl.doubtnut.com/l/_ukXL9x4HYzIc
https://dl.doubtnut.com/l/_HQATYgdJKav0


9. The greatest and the least value of the function,

 are

A. 2,-2

B. 2,-1

C. 2,0

D. none

Answer: A

Watch Video Solution

f(x) = √1 − 2x + x2 − √1 + 2x + x2, x ∈ ( − ∞, ∞)

10. The minimum value of the polynimial  is

A. a) 

B. b) 

C. c) 

D. d) 

x(x + 1)(x + 2)(x + 3)

0

9

16

−1

−
3

2

https://dl.doubtnut.com/l/_ZozAkX3H6Gni
https://dl.doubtnut.com/l/_lBcgBeL5cdyT


Answer: C

Watch Video Solution

11. The di�erence between the greatest and least value of the function

 is

A. 

B. 1

C. 

D. 

Answer: C

Watch Video Solution

f(x) = cos x + cos 2x − cos 3x
1

2

1

3

4
3

9

4

1

6

12. Find the point at which the slope of the tangent of the function

 attains maxima, when f(x) = ex cos x x ∈ [ − π, π].

https://dl.doubtnut.com/l/_lBcgBeL5cdyT
https://dl.doubtnut.com/l/_BJfIWH5KdxhM
https://dl.doubtnut.com/l/_9K39WMirrYOc


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

π

4

π

2

3π

4

π

13. If  are real numbers such that ,  has its

real roots and positive, then the minimum value of  is

A. a) 

B. b) 

C. c) 

D. d) 

Answer: B

λ, μ x3 − λx2 + μx − 6 = 0

μ,

3(6)1 / 3

3(6)2 / 3

(6)1 / 3

(6)2 / 3

https://dl.doubtnut.com/l/_9K39WMirrYOc
https://dl.doubtnut.com/l/_sUZghHUtadso


Watch Video Solution

14. Investigate for the maxima and minima of the function

A. maximum when  and minimum when x=1

B. maximum when x=1 and minimum when x=0

C. maximum when x=1 and minimum when x=2

D. maximum when x=1 and minimum when 

Answer: D

Watch Video Solution

f(x) = ∫
x

1
[2(t − 1)(t − 2)

3
+ 3(t − 1)

2
(t − 2)

2]dt

x =
7

5

x =
7

5

15. The set of value(s) of  for which the function

 possesses a negative point of

in�ection is

a

f(x) = + (a + 2)x2 + (a − 1)x + 2
ax3

3

https://dl.doubtnut.com/l/_sUZghHUtadso
https://dl.doubtnut.com/l/_Q8shhtg2NybU
https://dl.doubtnut.com/l/_uG30uiGZujVo


Exercise For Session 5

A. 

B. 

C. (-2,0)

D. empty set

Answer: A

Watch Video Solution

( − ∞, 2) ∪ (0, ∞)

{ − 4/5}

1. Let

Find the values of  for which  has the greatest value at 

A. 

B. 

C. 

f(x) = {x3 − x2 + 10x − 5, x ≤ 1,   − 2x + (log)2(b
2 − 2), x > 1

b f(x) x = 1.

1 < b ≤ 2

b = {12}

b ∈ ( − ∞, − 1)

https://dl.doubtnut.com/l/_uG30uiGZujVo
https://dl.doubtnut.com/l/_F2SHSrnJUvAP


D. 

Answer: D

Watch Video Solution

[ − √130 − √2] ∪ (√2, (√130)

2. Solution(s) of the equation.  is/are

A. 1

B. 2

C. 3

D. None of these

Answer: A

Watch Video Solution

3x2 − 2x3 = log2(x
2 + 1) − log2 x

3. Find the value of x , if + =
1

2!

1

3!

x

4!

https://dl.doubtnut.com/l/_F2SHSrnJUvAP
https://dl.doubtnut.com/l/_GKynN0rrguD3
https://dl.doubtnut.com/l/_y7xvOWHS7rdf


Watch Video Solution

4. If , then 

A. a) has minima at 

B. b) has maxima at 

C. c) has neither maxima nor minima at 

D. d) none of these

Answer: C

Watch Video Solution

f(x) = |x| + |x − 1| − |x − 2| f(x)

x = 1

x = 0

x = 3

5. 

A. has a minimum value 0

B. has a maximum value 2

C. is continuos in 

f(x) = 1 + [cos x]x, in 0 < x ≤
π

2

[0, ]
π

2

https://dl.doubtnut.com/l/_y7xvOWHS7rdf
https://dl.doubtnut.com/l/_b7sxWxMP94jE
https://dl.doubtnut.com/l/_RdczM9YrTlDk


D. is not di�erentiable at 

Answer: C: D

Watch Video Solution

x =
π

2

6. If  ([.] denotes the greates integer function)

and f(x) is non-constant continuous function, then

A.  is irrational

B.  f(x) is non-integer

C. f(x) has local maxima at x=a

D. f(x) has local minima at x=a

Answer: D

Watch Video Solution

lim
x→ a

f(x) = lim
x→ a

[f(x)]

lim
x→ a

f(x)

lim
x→ a

https://dl.doubtnut.com/l/_RdczM9YrTlDk
https://dl.doubtnut.com/l/_q87seGIdF3VP


Exercise (Single Option Correct Type Questions)

7. Find the value of  if  has three distinct real roots.

Watch Video Solution

a x3 − 3x + a = 0

8. Prove that there exist exactly two non-similar isosceles triangles 

such that 

Watch Video Solution

ABC

tanA + tanB + tanC = 100.

1. If  is a non-decreasing function and 

 is a non-increasing function. Let  with

 then 

A. lies in (1,2)

B. is more than two

f : [1, 10] → [1, 10]

g : [1, 10] → [1, 10] h(x) = f(g(x))

h(1) = 1, h(2)

https://dl.doubtnut.com/l/_ItnyZdh9xXjL
https://dl.doubtnut.com/l/_Gmo2bX7L9YIo
https://dl.doubtnut.com/l/_PRY2d6VUwJhx


C. is equal to one

D. is not de�ned

Answer: C

Watch Video Solution

2. Find the value of n , if 

Watch Video Solution

=
(n − 1) !

n !

1

9

3. Let  Then Check its continuity at x=0

Watch Video Solution

f(x){
1 + sinx, x < 0

x2 − x + 1, x ≥ 0

4. If m and n are positive integers and

, thenf(x) = ∫
x

1
(t − a)

2n
(t − b)

2m+ 1
dt, a ≠ b

https://dl.doubtnut.com/l/_PRY2d6VUwJhx
https://dl.doubtnut.com/l/_BZ8RcAxGTCo5
https://dl.doubtnut.com/l/_n5Y0ZdtfV8NX
https://dl.doubtnut.com/l/_9vy7hbhrmxOB


A. (a)x=b is a point of local minimum

B. (b)x=b is a point of local maximum

C. (c)x=a is a point of local minimum

D. (d)x=a is a point of local maximum.

Answer: A

Watch Video Solution

5. Find the intervals in which the following function is increasing and

decreasing 

Watch Video Solution

f(x) = x2 − 6x + 7

6. If  is twice di�erentiable such that 

  and  

then the equation  represents.

f f' ' (x) = − f(x),

f' (x) = g(x), h' (x) = [f(x)]2 + [g(x)]2
h(0) = 2, h(1) = 4,

y = h(x)

https://dl.doubtnut.com/l/_9vy7hbhrmxOB
https://dl.doubtnut.com/l/_yyOWaNv15ULg
https://dl.doubtnut.com/l/_zbHfX69V6mV2


A. a) a straight line with slope 

B. b) a straight line with y-intercept 

C. c) a straight line with x-intercept 

D. d) None of the above

Answer: D

Watch Video Solution

2

1

2

7. If f(x) = then

A. (a)  are the points of global minima

B. (b) x=1,-1 are the points of local minima

C. (c) x=0 is the point of local minima

D. (d)  is the point of local minimum

Answer: B

Watch Video Solution

{
2x2 + , 0 < |x| ≤ 2

3, x > 2

2
x2

x = 1, − 1

x = 0

https://dl.doubtnut.com/l/_zbHfX69V6mV2
https://dl.doubtnut.com/l/_5kPlEy58E3UC


Watch Video Solution

8. Evaluate  , when n = 4 , r = 3

Watch Video Solution

n !

(n − r) !

9.  has no value of  for any value of  if a

belongs to (a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sinx + cos x = y2 − y + a x y

(0, √3) ( − √3, 0) ( − ∞, − √3) (√3, ∞)

(0, √3)

( − √3, 0)

( − ∞, − √3)

(√3, ∞)

https://dl.doubtnut.com/l/_5kPlEy58E3UC
https://dl.doubtnut.com/l/_smiRMPThqpNA
https://dl.doubtnut.com/l/_1PkuFw2p47aI


10. Evaluate  , when n = 8 , r = 6

Watch Video Solution

n !

(n − r) !

11. Suppose that  is a quadratic expresson positive for all real  If

 then for any real 

 represent 1st and 2nd derivative, respectively).

a.  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) x.

g(x) = f(x) + f' (x) + f' ' (x),

x(wheref' (x)andf' ' (x)

g(x) < 0 g(x) > 0 g(x) = 0 g(x) ≥ 0

g(x) > 0

g(x) ≤ 0

g(x) ≥ 0

g(x) < 0

https://dl.doubtnut.com/l/_NBgBlEsoHp76
https://dl.doubtnut.com/l/_M55vLjFT1IxS
https://dl.doubtnut.com/l/_2RRXSUfZcGmP


12. Let , Then, f(x) is

A. f(x) is di�erentiable at 0

B. f(x) is di�erentiable at 

C. f(x) has local maxima at=0

D. none of the above

Answer: A B

Watch Video Solution

f(x) = min {1, cos x, 1 − sinx}, − π ≤ x ≤ π

π

2

13. Evaluate 

Watch Video Solution

5!

(5 − 2) !

14. Maximum number of real solution for the equation 

 and n is an even positive

number, is

axn + x2 + bx + c = 0, where a, b, c ∈ R

https://dl.doubtnut.com/l/_2RRXSUfZcGmP
https://dl.doubtnut.com/l/_Bd4Dw4BEpMna
https://dl.doubtnut.com/l/_BEtnLkGlo0jr


A. 2

B. 3

C. 4

D. in�nite

Answer: D

Watch Video Solution

15. Maximum number area of rectangle whose two points are are 

 and which is inscribed in a region bounded by y=sin

x and X-axis is obtained when 

A. (a ) 

B. (b) 

C. (c) 

D. (d) None of these

x = x0, x = π − x0

x0 ∈

( , )
π

4

π

3

( , )
π − 1

2

π

2

(o, )
π

6

https://dl.doubtnut.com/l/_BEtnLkGlo0jr
https://dl.doubtnut.com/l/_cp6vPrRDgkLK


Answer: B

Watch Video Solution

16.  neither touches nor intecepts the curve f(x)=

Iog x, then minimum value of k 

A. (a) 

B. (b) 

C. (c) 

D. (d) None of these

Answer: A

Watch Video Solution

f(x) = − 1 + kx + k

∈

( , )
1

e

1

√e

(e, e2)

( , e)
1

√e

17. f(x) is a polynomial of degree 4 with real coe�cients such that

 is satis�ed by  only, then  is equalf(x) = 0 x = 1, 2, 3 f' (1). f' (2). f' (3)

https://dl.doubtnut.com/l/_cp6vPrRDgkLK
https://dl.doubtnut.com/l/_p4wtaNZ3NLzu
https://dl.doubtnut.com/l/_mlVQ9bAmJOn9


to

A. positive

B. negative

C. 0

D. inadequate data

Answer: C

Watch Video Solution

18. A curve whose concavity is directly proportional to the logarithm of its

x-coordinates at any of the curve, is given by

A. 

B. 

C. 

D. none of the above

c1. x2(2 logx − 3) + c2x + c3

c1x
2(2 logx + 3) + c2x + c3

c1x
2(2 logx) + c2

https://dl.doubtnut.com/l/_mlVQ9bAmJOn9
https://dl.doubtnut.com/l/_eLX8puUb2GAz


Answer: A

Watch Video Solution

19. 

A. a)  is increasing for all 

B. b)  is decreasing for all 

C. c)  is increasing in its domain

D. d) none of the above

Answer: C

Watch Video Solution

f(x) = 4 tanx − tan2 x + tan3 x, x ≠ nπ +
π

2

f(x) x ∈ R

f(x) x ∈ R

f(x)

20.  has minimum at  then:

A. 

f(x) =
⎧
⎨⎩

3 + |x − k|, x ≤ k

a2 − 2 + , x > k
sin ( x−k )

( x−k )

x = k,

a ∈ R

https://dl.doubtnut.com/l/_eLX8puUb2GAz
https://dl.doubtnut.com/l/_jHFAg8Iv3rxa
https://dl.doubtnut.com/l/_OCWIQipZ70pY


B. 

C. 

D. 

Answer: C

Watch Video Solution

|a| < 2

|a| > 2

1 < |a| < 2

21. Let f(x) be linear functions with the properties that

 Which one of the following

statements is true?

A. 

B. 

C. 

D. 

Answer: D

f(1) ≤ f(2), f(3) ≥ f(4)  and f(5) = 5.

f(0) < 0

f(0) = 0

f(1) < f(0) < f( − 1)

f(0) = 5

https://dl.doubtnut.com/l/_OCWIQipZ70pY
https://dl.doubtnut.com/l/_jbNujBhyiRPE


Watch Video Solution

22. If P(x) is polynomial satisfying

  

The maximum value of P(x) is

A. (a) 

B. (b) 

C. (c) 

D. (d) none of the above

Answer: B

Watch Video Solution

P(x2) = x2P (x) and P (0) = − 2, P ' (3/2) = 0 and P (1) = 0.

−
1

3

1

4

−
1

2

23. Find the vertex and length of latus rectum of the parabola

.

Watch Video Solution

x2 = − 4(y − a)

https://dl.doubtnut.com/l/_jbNujBhyiRPE
https://dl.doubtnut.com/l/_A0Vt5hl676J3
https://dl.doubtnut.com/l/_zcy1lHJM0lmv


24. Let  then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = x2 − 2x and g(x) = f(f(x) − 1) + f(5 − f(x)),

g(x) < 0, ∀x ∈ R

g(x) < 0, for  some x ∈ R

g(x) ≥ 0, for  some x ∈ R

g(x) ≥ 0, ∀x ∈ R

25. Prove that 

Watch Video Solution

= 504
9!

(9 − 3) !

26. Evaluate  , when n = 10 , r = 5
n !

(n − r) !

https://dl.doubtnut.com/l/_zcy1lHJM0lmv
https://dl.doubtnut.com/l/_Ww7wF1iG0nUv
https://dl.doubtnut.com/l/_jf91XEoGiM4Z
https://dl.doubtnut.com/l/_egOhjmo7Rjvh


Watch Video Solution

27. Let  be sequence of real numbers with 

 and . Prove that 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a1, a2, an

an+ 1 = an + √1 + a2
n a0 = 0 lim

x→ ∞
( ) =

an

2n− 1

2

π

π/4

4/π

π

π/2

28. A function  is de�ned by  The local

maximum value of the function is 

A. 1

f f(x) = |x|
m

|x − 1|
n

∀x ∈ R.

(m, n ∈ N),

https://dl.doubtnut.com/l/_egOhjmo7Rjvh
https://dl.doubtnut.com/l/_jtA8cbY8uOVl
https://dl.doubtnut.com/l/_ca0SPtl2bR8a


MAXIMA AND MINIMA EXERCISE 1

Exercise (More Than One Correct Option Type Questions)

B. 

C. 

D. 

Answer: C

Watch Video Solution

mn. nm

mm. nn

(m + n)m+n

(mn)
mn

(m + n)m+n

1. Evaluate  , when n = 10 , r = 2

Watch Video Solution

n !

r !(n − r) !

1. Evaluate 

W h Vid S l i

8!

(8 − 2) !

https://dl.doubtnut.com/l/_ca0SPtl2bR8a
https://dl.doubtnut.com/l/_vLSOSIU0i25V
https://dl.doubtnut.com/l/_9BO2ZA198Itp


Watch Video Solution

2. If  ([.] denotes the greates integer function)

and f(x) is non-constant continuous function, then

A.  is an integer

B.  is non-integer

C. f(x) has local maximum at x=a

D. f(x) has local minimum at x=a

Answer: A::D

Watch Video Solution

lim
x→ a

f(x) = lim
x→ a

[f(x)]

lim
x→ a

f(x)

lim
x→ a

f(x)

3. Let S be the set of real values of parameter  for which the equation

f(x) =  x has exactly one local maximum and

exactly one local minimum. Then S is a subset of

A. 

λ

2x3 − 3(2 + λ)x2 + 12λ

(5, ∞)

https://dl.doubtnut.com/l/_9BO2ZA198Itp
https://dl.doubtnut.com/l/_EWEixxKIPIys
https://dl.doubtnut.com/l/_dvcCmVBsaPlY


B. 

C. 

D. 

Answer: C::D

Watch Video Solution

( − 3, 3)

(3, 8)

( − ∞, − 1)

4. Fill in the Blanks  is strictly increasing in ......

A. a) increasing in 

B. b) increasing in 

C. c) decreasing in 

D. d) decreasing in 

Answer: A::B::C::D

Watch Video Solution

f(x) = x3 − 3x2 + 3x

( , 4)
3

2

( − , 0)
3

2

( − 3, − )
3

2

(0, )
3

2

https://dl.doubtnut.com/l/_dvcCmVBsaPlY
https://dl.doubtnut.com/l/_rjz9XFEXWzy3
https://dl.doubtnut.com/l/_JGjqugIFiNYR


5. Let  Then which of the following

is/are true?

a. Graph of  is symmetrical about the line  

b. Maximum value of  is   

c. Absolute minimum value of  does not exist.

d. none of these

A. graph of f is symmetrical about the line x=1

B. graph of f is symmetrical about the line x=2

C. maximum value of f is 1

D. minimum value of f does not exist

Answer: A::C::D

Watch Video Solution

f(x) = log(2x − x2) + sin( ).
πx

2

f x = 1

f 1.

f

6. Show that the function f given by 

is always an increasing function in 

f(x) = tan− 1(sinx + cos x), x > 0

f, (0, )
π

4

https://dl.doubtnut.com/l/_JGjqugIFiNYR
https://dl.doubtnut.com/l/_Ee9S153qkh7A


A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

( − , )
π

2

π

4

( − , )
π

4

π

4

( , )
5π

4

3π

2

( − 2π, − )
7π
4

7. If the maximum and minimum values of the determinant 

 are , then

A. 

B. 

C.  is always an even integer for 

D. a triangle can be drawn having it's sides as 

∣
∣
∣
∣
∣

1 + sin2 x cos2 x sin 2x

sin2 x 1 + cos2 x sin 2x

sin2 x cos2 x 1 + sin 2x

∣
∣ 
∣ 
∣
∣

α and β

α + β99 = 4

α3 − β17 = 26

(α2n − β2n) n ∈ N

α, β and α − β

https://dl.doubtnut.com/l/_Ee9S153qkh7A
https://dl.doubtnut.com/l/_mKPsWG45NxwM


Answer: A::B::C

Watch Video Solution

8. Let  then

A. x=-2 is the point of global minima

B. x=  is the point of global maxima

C. f(x) is non-di�erentiable at 

D. f(x) is discontinuos at x=0

Answer: A::B::C

Watch Video Solution

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

x2 + 4x, −3 ≤ x ≤ 0

−sinx, 0 < x ≤

−cos x − 1, < x ≤ π

π

2
π

2

π

x =
π

2

9. Let , where  then 

a. maximum value of f(x) is b, if c = 0

f(x) = ab sinx + b√1 − a2 cos x + c |a| < 1, b > 0

https://dl.doubtnut.com/l/_mKPsWG45NxwM
https://dl.doubtnut.com/l/_c1zcClWjwwkZ
https://dl.doubtnut.com/l/_RJdWmqnA1ISa


b. di�erence of maximum and minimum value of f(x) is 2b

c.  

d. 

A. maximum value of f(x) is b, if c = 0

B. di�erence of maximum and minimum value of f(x) is 2b

C. 

D. 

Answer: A::B::C

Watch Video Solution

f(x) = c, if x = − cos − 1 a

f(x) = c, if x = cos − 1 a

f(x) = c, if x = − cos − 1 a

f(x) = c, if x = cos − 1 a

10. If  then

A. 

B. f(x) is decreasing for 

C. f(x) is increasing in (0,1)

f(x) = ∫
xn

xm

, x > 0 and n > m,
dt

ln t

f' (x) =
xm− 1(x − 1)

lnx

x > 1

https://dl.doubtnut.com/l/_RJdWmqnA1ISa
https://dl.doubtnut.com/l/_tQgH4nsnXkVj


D. f(x) is increasing for 

Answer: C::D

Watch Video Solution

x > 1

11.  and  are two given

functions such that  and ) attain their maximum and minimum

values respectively for same value of , then

A. a)  extreme point at 

B. b)  extreme point at 

C. c) 

D. d) 

Answer: B::D

Watch Video Solution

f(x) = √x − 1 + √2 − x g(x) = x2 + bx + c

f(x) g(x

x

f(x) x =
1

2

f(x) x =
3

2

b = 3

b = − 3

https://dl.doubtnut.com/l/_tQgH4nsnXkVj
https://dl.doubtnut.com/l/_ELrTUX33cOT0
https://dl.doubtnut.com/l/_mLiFSA7QEAfJ


12. Find the intervals in which  increases and

decreases

Watch Video Solution

f(x) = 6x2 − 24x + 1

13. Evaluate 

Watch Video Solution

10!

3!2!2!

14. The function 

A. is continuos for all 

B. is continuos but not di�erentiable, 

C. is such that f'(x) change its sign exactly twice

D. has two local maxima and two local minima

Answer: A::B::D

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

x + 2 if x < − 1

x2 if − 1 ≤ x ≤ 1

(x − 2)2 if x ≥ 1

x ∈ R

∀ax ∈ R

https://dl.doubtnut.com/l/_mLiFSA7QEAfJ
https://dl.doubtnut.com/l/_PfI3EwWhfO3f
https://dl.doubtnut.com/l/_WC8GnG1i0T8l


Watch Video Solution

15. A function  is de�ned by 

then the minimum value of  is

A. f(x) is continuos but not di�erentiable in 

B. Maximum value of f is 

C. There exists atleast one 

D. Minimum value of f is 

Answer: A::B

Watch Video Solution

f f(x) = ∫
π

0

cos t cos(x − t)dt, 0 ≤ x ≤ 2π

f(x)

(0, 2π)

π

c ∈ (0, 2π) if f' (c) = 0

−
π

2

16. Evaluate  , when n = 7 , r = 5

Watch Video Solution

n !

r !(n − r) !

https://dl.doubtnut.com/l/_WC8GnG1i0T8l
https://dl.doubtnut.com/l/_U1eDxuCikeUu
https://dl.doubtnut.com/l/_qCcDVl9di0bh


17. Let f(x) be a di�erentiable function in the interval (0, 2) then the value

of 

A.  has an in�ection point

B. 

C. 

D. Area bounded by  with coordinate axes is 

Answer: B::C::D

Watch Video Solution

∫
2

0
f(x)dx

f(x)

f' (x) = 3, ∀x ∈ R

∫
2

0
f(x)dx = − 10

f(x)
2

3

18. Find the value of n , if 

Watch Video Solution

= 3
2n − 1

n − 2

19. Find the value of n , if  = 11
(2n) !(n − 3) !

(2n − 3) !n !

https://dl.doubtnut.com/l/_Bw52Z19cB4e6
https://dl.doubtnut.com/l/_nQK1uZkyTkPv
https://dl.doubtnut.com/l/_LbWxX6a47dI8


Exercise (Statement I And Ii Type Questions)

Watch Video Solution

1. Evaluate 

Watch Video Solution

21!

2!(21 − 2) !

2. Statement I For the function 

 has neither a maximum nor a minimum

point. 

Statament II f'(x) does not exist at x=2.

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of statement I.

B. Statement I is true, Statement II is also true, Statement II is not the

correct explanation of Statement I.

f(x) = {
15 − x x < 2

2x − 3 x ≥ 2
x = 2

https://dl.doubtnut.com/l/_LbWxX6a47dI8
https://dl.doubtnut.com/l/_xXcwrRxHWCQf
https://dl.doubtnut.com/l/_9otg85WE2Enw


C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Answer: D

Watch Video Solution

3. Statement I   

attains its maximum value at   

Statement II  is  

increasing function in 

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of statement I.

B. Statement I is true, Statement II is also true, Statement II is not the

correct explanation of Statement I.

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

ϕ(x) = ∫
x

0
(3 sin t + 4 cos t)dt, [ , ]ϕ(x) −

π

6

π

3

x = .
π

3

ϕ(x) = ∫
x

0

(3 sin t + 4 cos t)dt, ϕ(x)

[ , ]
π

6

π

3

https://dl.doubtnut.com/l/_9otg85WE2Enw
https://dl.doubtnut.com/l/_AfxztZs4bNFf


Answer: A

Watch Video Solution

4. Evaluate 

Watch Video Solution

(4! × 5!)

5. Evaluate 

Watch Video Solution

×
4!

3!1!

9!

4!5!

6. Let  be a continuos and twice

di�erentiable function. 

Statement I  for atleast one  because  

Statement II According to Rolle's theorem, if y=g(x) is 

continuos and di�erentiable,   

then there exists atleast one such that g'(c)=0.

f(0) = 0, f( ) = 1, f( ) = − 1
π

2

3π

2

|f' ' (x)| ≤ 1 x ∈ (0, )
3π

2

∀x ∈ [a, b] and g(a) = g(b),

https://dl.doubtnut.com/l/_AfxztZs4bNFf
https://dl.doubtnut.com/l/_CMcn8r4pgUO2
https://dl.doubtnut.com/l/_29Z8lyH7QJSZ
https://dl.doubtnut.com/l/_GKxlpmGXDpJ4


A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of statement I.

B. Statement I is true, Statement II is also true, Statement II is not the

correct explanation of Statement I.

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Answer: A

Watch Video Solution

7. Statement I For any   

  

Statement II y= sin x is concave downward for 

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of statement I.

ΔABC.

sin( ) ≥
A + B + C

3

sinA + sinB + sinC

3

x ∈ (0, π]

https://dl.doubtnut.com/l/_GKxlpmGXDpJ4
https://dl.doubtnut.com/l/_T9NbIipQH20u


B. Statement I is true, Statement II is also true, Statement II is not the

correct explanation of Statement I.

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Answer: B

Watch Video Solution

8. If f(x) = 4x – 3, x∈R and f(x) = 15 �nd the value of x?

Watch Video Solution

9.  is a polynomial of degree 3 passing through the origin having

local extrema at  Statement 1 : Ratio of areas in which  cuts

the circle  Statement 2 : Both  and the

circle are symmetric about the origin.

f(x)

x = ± 2 f(x)

x2 + y2 = 36is1: 1. y = f(x)

https://dl.doubtnut.com/l/_T9NbIipQH20u
https://dl.doubtnut.com/l/_FI6NVjhcpbVy
https://dl.doubtnut.com/l/_I4rZ6iEdB6dK


Exercise (Passage Based Questions)

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of statement I.

B. Statement I is true, Statement II is also true, Statement II is not the

correct explanation of Statement I.

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Answer: A

Watch Video Solution

1. Let  let m be the slope, a be the x-intercept and b be

they y-intercept of a tangent to y=f(x). 

Absicca of the point of contact of the tangent for which m is greatest, is

A. 

f(x) = ,
1

1 + x2

1

√3

https://dl.doubtnut.com/l/_I4rZ6iEdB6dK
https://dl.doubtnut.com/l/_Us34ADpcaAKb


B. 1

C. -1

D. 

Answer: D

Watch Video Solution

−
1

√3

2. Let  let m be the slope, a be the x-intercept and b be

they y-intercept of a tangent to y=f(x). 

Value of b for the tangent drawn to the curve y=f(x) whose slope is

greatest, is

A. 

B. 

C. 

D. 

f(x) = ,
1

1 + x2

9

8

3

8

1

8

5

8

https://dl.doubtnut.com/l/_Us34ADpcaAKb
https://dl.doubtnut.com/l/_6h6HhtQIXnxU


Answer: A

Watch Video Solution

3. Let  let m be the slope, a be the x-intercept and b be

they y-intercept of a tangent to y=f(x). 

Value of a for the tangent drawn to the curve y=f(x) whose slope is

greatest, is

A. 

B. 1

C. -1

D. 

Answer: A

Watch Video Solution

f(x) = ,
1

1 + x2

−√3

√3

https://dl.doubtnut.com/l/_6h6HhtQIXnxU
https://dl.doubtnut.com/l/_s7djHMdsA2lS


4. Evaluate 

Watch Video Solution

×
5!

1!3!

7!

6!3!

5. Let f(x) = Max.  where  If Rolle's

theorem is applicable for f(x) on largest possible interval [a, b] then the

value of  when  such that f'(c) = 0, is

Watch Video Solution

{x2, (1 − x)
2
, 2x(1 − x)} x ∈ [0, 1]

2(a + b + c) c ∈ [a, b]

6. Evaluate 

Watch Video Solution

×
3!

2!2!

8!

7!4!

7. Find the value of 

Watch Video Solution

(2! + 3! − 1!)

https://dl.doubtnut.com/l/_fTDCcNOhFVqk
https://dl.doubtnut.com/l/_0IwW7yT9YyKb
https://dl.doubtnut.com/l/_FkNNENg8Ocwd
https://dl.doubtnut.com/l/_tyWa06Xx1O2A
https://dl.doubtnut.com/l/_BVeqEa2YNfRz


8. Find the value of 

Watch Video Solution

10!

6! × 3! × 5!

9. Solve : 

Watch Video Solution

+ =
1

x + 1
4

3x + 6

2

3

10. In the non-decreasing sequence of odd integers

 each positive odd integer k

appears k times. It is a fact that there are integers b,c and d such that for

all positive integer  (where [.] denotes greatest

integer function). The possible vaue of b+c+d is

A. (a)0

B. (b)1

C. (c)2

(a1, a2, a3, .... ) = {1, 3, 3, 3, 5, 5, 5, 5, 5.... }

n, an = b[√n + c] + d

https://dl.doubtnut.com/l/_BVeqEa2YNfRz
https://dl.doubtnut.com/l/_W2Ji6HMAGqHh
https://dl.doubtnut.com/l/_j2PVYomMzgoG


D. (d)4

Answer: C

Watch Video Solution

11. In the non-decreasing sequence of odd integers

 each positive odd integer k

appears k times. It is a fact that there are integers b,c and d such that for

all positive integer  (where [.] denotes greatest

integer function). The possible value of  is

A. (a)0

B. (b)1

C. (c)2

D. (d)4

Answer: A

Watch Video Solution

(a1, a2, a3, .... ) = {1, 3, 3, 3, 5, 5, 5, 5, 5.... }

n, an = b[√n + c] + d

b − 2d

8

https://dl.doubtnut.com/l/_j2PVYomMzgoG
https://dl.doubtnut.com/l/_rVPpEh0XRqFH


12. In the non-decreasing sequence of odd integers

 each positive odd integer k

appears k times. It is a fact that there are integers b,c and d such that for

all positive integer  (where [.] denotes greatest

integer function). The possible value of  is

A. (a)0

B. (b)1

C. (c)2

D. (d)4

Answer: A

Watch Video Solution

(a1, a2, a3, .... ) = {1, 3, 3, 3, 5, 5, 5, 5, 5.... }

n, an = b[√n + c] + d

c + d

2b

13. Let , f(x) has

its non-zero local minimum and maximum values at -3 and 3, respectively.

g(x) = a0 + a1x + a2x
2 + a3x

3  and f(x) = √g(x)

https://dl.doubtnut.com/l/_rVPpEh0XRqFH
https://dl.doubtnut.com/l/_hPddCKQDMXXf
https://dl.doubtnut.com/l/_pJZ4CJfnGkJV


If  the domain of the function  

.  

The value of  is

A. 30

B. -30

C. 27

D. -27

Answer: D

Watch Video Solution

a3 ∈

h(x) = sin− 1( )
1 + x2

2x

a1 + a2

14. Let , f(x) has

its non-zero local minimum and maximum values at -3 and 3, respectively.

If  the domain of the function  

.  

The value of  is

g(x) = a0 + a1x + a2x
2 + a3x

3  and f(x) = √g(x)

a3 ∈

h(x) = sin− 1( )
1 + x2

2x

a1 + a2

https://dl.doubtnut.com/l/_pJZ4CJfnGkJV
https://dl.doubtnut.com/l/_VXKPVIo6iCeE


A. equal to 50

B. greater than 54

C. less than 54

D. less than 50

Answer: B

Watch Video Solution

15. Let , f(x) has

its non-zero local minimum and maximum values at -3 and 3, respectively.

If  the domain of the function  

.  

The value of  is

A. 

B. 

C. 

g(x) = a0 + a1x + a2x
2 + a3x

3  and f(x) = √g(x)

a3 ∈

h(x) = sin− 1( )
1 + x2

2x

a0

a0 > 730

a0 > 830

a0 = 830

https://dl.doubtnut.com/l/_VXKPVIo6iCeE
https://dl.doubtnut.com/l/_0LHWrVl27sXg


D. none of the above

Answer: A

Watch Video Solution

16. f:  where  are the roots of the

equation  and  are the roots of 

. Now answer the following questions for f(x). A combination of graphical

and analytical approach may be helpful in solving these problems. (If

 are real, then f(x) has vertical asymptote at x =   

If , then

A. f(x) is increasing in 

B. f(x) is decreasing in 

C. f(x) is decreasing in 

D. f(x) is decreasing in 

Answer: A

D → R, f(x) =
x2 + bx + c

x2 + b1x + c1
α, β

x2 + bx + c = 0 α1, β1 x2 + b1x + c1 = 0

α1 and β1 (α1, β1)

α1 < α < β1 < β

(α1, β1)

(α, β)

(β1, β)

( − ∞, α)

https://dl.doubtnut.com/l/_0LHWrVl27sXg
https://dl.doubtnut.com/l/_kBXFpz2hqEw0


Watch Video Solution

17. f:  where  are the roots of the

equation  and  are the roots of 

. Now answer the following questions for f(x). A combination of graphical

and analytical approach may be helpful in solving these problems. (If

 are real, then f(x) has vertical asymptote at x =   

If , then

A. f(x) has a maxima in  and a minima is 

B. f(x) has a minima in  and a maxima in 

C.  where ever de�ned

D.  where ever de�ned

Answer: A

Watch Video Solution

D → R, f(x) =
x2 + bx + c

x2 + b1x + c1
α, β

x2 + bx + c = 0 α1, β1 x2 + b1x + c1 = 0

α1 and β1 (α1, β1)

α1 < α < β1 < β

[α1, β1] [α, β]

(α1, β1) (α, β)

f' (x) > 0

f' (x) < 0

https://dl.doubtnut.com/l/_kBXFpz2hqEw0
https://dl.doubtnut.com/l/_EBDX1HBGYDQB


18. f:  where  are the roots of the

equation  and  are the roots of 

. Now answer the following questions for f(x). A combination of graphical

and analytical approach may be helpful in solving these problems. (If

 are real, then f(x) has vertical asymptote at x =   

If , then

A. f'(x)=0 has real and distinct roots

B. f'(x)=0 has real and equal roots

C. f'(x)= 0 has imaginary roots

D. nothing can be said

Answer: A

Watch Video Solution

D → R, f(x) =
x2 + bx + c

x2 + b1x + c1
α, β

x2 + bx + c = 0 α1, β1 x2 + b1x + c1 = 0

α1 and β1 (α1, β1)

α1 < α < β1 < β

19. f:  where  are the roots of the

equation  and  are the roots of 

D → R, f(x) =
x2 + bx + c

x2 + b1x + c1

α, β

x2 + bx + c = 0 α1, β1 x2 + b1x + c1 = 0

https://dl.doubtnut.com/l/_LGkfw5oCvgwF
https://dl.doubtnut.com/l/_IidBbdrLZV2L


. Now answer the following questions for f(x). A combination of graphical

and analytical approach may be helpful in solving these problems. (If

 are real, then f(x) has vertical asymptote at x =   

If , then

A. 1

B. 0

C. -1

D. does not exist

Answer: B

Watch Video Solution

α1 and β1 (α1, β1)

α1 < α < β1 < β

20. f:  where  are the roots of the

equation  and  are the roots of 

. Now answer the following questions for f(x). A combination of graphical

and analytical approach may be helpful in solving these problems. (If

D → R, f(x) =
x2 + bx + c

x2 + b1x + c1
α, β

x2 + bx + c = 0 α1, β1 x2 + b1x + c1 = 0

https://dl.doubtnut.com/l/_IidBbdrLZV2L
https://dl.doubtnut.com/l/_7vXv0jUZ8d2V


 are real, then f(x) has vertical asymptote at x =   

If , then

A. x-coordinate of point of minima is greater than the x-coordinate of

point of maxima

B. x-coordinate of point of minima is less than x-coordinate of point of

maxima

C. it also depends upon 

D. nothing can be said

Answer: B

Watch Video Solution

α1 and β1 (α1, β1)

α1 < α < β1 < β

c and c1

21. consider the function   

The interval in which f is increasing is

A. (-1,1)

f(x) =
x2

x2 − 1

https://dl.doubtnut.com/l/_7vXv0jUZ8d2V
https://dl.doubtnut.com/l/_eq7W0dNDGQq8


B. 

C. 

D. 

Answer: B

Watch Video Solution

( − ∞, − 1) ∪ ( − 1, 0)

( − ∞, − ∞) − { − 1, 1}

(0, 1) ∪ (1, ∞)

22. consider the function   

If f is de�ned from  then f is

A. injective but not surjective

B. surjective but not inective

C. injective as well as surjective

D. neither injective nor surjective

Answer: D

Watch Video Solution

f(x) =
x2

x2 − 1

R − ( − 1, 1) → R

https://dl.doubtnut.com/l/_eq7W0dNDGQq8
https://dl.doubtnut.com/l/_Ur1PuM0DTOfU


23. Find the value of 

Watch Video Solution

2! × 6! × 3!

3! × 5!

24. Let  for real number  then  

The value of  for which f(x) is minimum, is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = e (P + 1 ) x − ex P > 0,

x = Sp

−loge (P + 1 )

P

−loge (P + 1 )

−logeP

loge( )
P + 1

P

https://dl.doubtnut.com/l/_Ur1PuM0DTOfU
https://dl.doubtnut.com/l/_pwk5xW1W9eaQ
https://dl.doubtnut.com/l/_NsMQ16oZWhQa


25. Compute 

2 × 6! - 3 × 5!

Watch Video Solution

26. Compute the following 

3 × 4! + 7 × 4!

Watch Video Solution

27. Consider f, g and h be three real valued function de�ned on R. Let

 and 

 Then,  

The length of a longest interval in which the function h(x) is increasing, is

A. 

B. 

C. 

f(x) = sin 3x + cos x, g(x) = cos 3x + sinx

h(x) = f 2(x) + g2(x).

π/8

π/4

π/6

https://dl.doubtnut.com/l/_k8dVPbrfv4ir
https://dl.doubtnut.com/l/_TtYurYtAfnGP
https://dl.doubtnut.com/l/_TbLY3sBMFCdB


D. 

Answer: B

Watch Video Solution

π/2

28. Consider f, g and h be three real valued function de�ned on R. 

Let  and 

  

Q. General solution of the equation  , is :  

[where  ]

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = sin 3x + cos x, g(x) = cos 3x + sinx

h(x) = f 2(x) + g2(x)

h(x) = 4

n ∈ I

(4n + 1)π/8

(8n + 1)π/8

(2n + 1)π/4

(7n + 1)π/4

https://dl.doubtnut.com/l/_TbLY3sBMFCdB
https://dl.doubtnut.com/l/_qHQd713Mj9SX


29. Compute  , Is  = 21?

Watch Video Solution

8!

4!

8!

4!

30. Consider f,g and h be three real valued functions de�ned on R. Let

 h''(x)=6x-4.

Also, h(x) has local minimum value 5 at x=1 

The equation of tangent at m(2,7) to the curve y=h(x), is

A. 5x+y=17

B. x+5y=37

C. x-5y+33=0

D. 5x-y=3

Answer: D

Watch Video Solution

f(x) =

⎧⎪
⎨
⎪⎩

−1,   x < 0

0,       x = 0,g(x)(1 − x2) and h(x)be such that

1,       x > o

https://dl.doubtnut.com/l/_qHQd713Mj9SX
https://dl.doubtnut.com/l/_3GExHpa4oyXs
https://dl.doubtnut.com/l/_Zr8puGgzJzj8


31. Find the value of 

Watch Video Solution

20!

18!(20 − 18) !

32. Consider f,g and h be three real valued functions de�ned on R. Let

 h''(x)=6x-4.

Also, h(x) has local minimum value 5 at x=1 

The equation of tangent at m(2,7) to the curve y=h(x), is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) =

⎧⎪
⎨
⎪⎩

−1,   x < 0

0,       x = 0,g(x)(1 − x2) and h(x)be such that

1,       x > o

(0, π/2)

{0, π/2}

{ − [π/2, 0, π/2}

{π/2}

https://dl.doubtnut.com/l/_Zr8puGgzJzj8
https://dl.doubtnut.com/l/_HCGoyZ8NrQ3o
https://dl.doubtnut.com/l/_H8r9tKtGSfTs


Watch Video Solution

33. Consider f,g and h be three real valued di�erentiable functions

de�ned on R. Let

 

 and  where  Which

one of the following does not hold good for y=h(x)

A. (a)Exactly one local minima and no local maxima

B. (b)Exactly one local maxima and no local minima

C. (c)Exactly one local maxima and two local minima

D. (d)Exactly two local maxima and no local minima

Answer: C

Watch Video Solution

g(x) = x3 + g' ' (1)x2 + (3g' (1) − g' ' (1) − 1)x + 3g' (1)

f(x) = xg(x) − 12x + 1 f(x) = (h(x))2, g(0) = 1

34. Find the intervals in which  is increasing or

decreasing.

f(x) = (x − 1)2(x − 2)3

https://dl.doubtnut.com/l/_H8r9tKtGSfTs
https://dl.doubtnut.com/l/_lVlT6jYtHYoF
https://dl.doubtnut.com/l/_pabEHliPmyu4


MAXIMA AND MINIMA EXERCISE 4

Watch Video Solution

35. Consider f,g and h be three real valued di�erentiable functions

de�ned on R. Let

 

 and  where  Which

one of the following does not hold good for y=h(x)

A. Exactly one critical point

B. No point of in�exion

C. Exactly one real zero in (0,3)

D. Exactly one tangent parallel to y-axis

Answer: C

Watch Video Solution

g(x) = x3 + g' ' (1)x2 + (3g' (1) − g' ' (1) − 1)x + 3g' (1)

f(x) = xg(x) − 12x + 1 f(x) = (h(x))2, g(0) = 1

https://dl.doubtnut.com/l/_pabEHliPmyu4
https://dl.doubtnut.com/l/_33rJ8DRZOqTj


MAXIMA AND MINIMA EXERCISE 5

1. Evaluate 

Watch Video Solution

(n + 3) !

(n + 1) !

2. Find x , if 

Watch Video Solution

+ =
1

11!

1

12!

x

13!

3. Evaluate 

Watch Video Solution

12!

9! × 3!

1. Evaluate .

Watch Video Solution

∫(sinx + 2 cos x)dx

https://dl.doubtnut.com/l/_juvdeia603G7
https://dl.doubtnut.com/l/_8guqvtGwwPH6
https://dl.doubtnut.com/l/_Ry8sHaSQbrW3
https://dl.doubtnut.com/l/_IOic2tBV4U7i


Exercise (Single Integer Answer Type Questions)

2. Prove that 

Watch Video Solution

n ! + (n + 1) ! = n !(n + 2)

3. Evaluate : 

Watch Video Solution

12! − 10!

9!

4. Find the inverse function of f(x) = x−4/5.

Watch Video Solution

1. A particular substance is being cooled by a stream of cold air

(temperature of the air is constant and is ) where rate of cooling is

directly proportional to square of di�erence of temperature of the

5∘C

https://dl.doubtnut.com/l/_t9IglDkzJ6q5
https://dl.doubtnut.com/l/_nxWXiijZlRvZ
https://dl.doubtnut.com/l/_oSX80mCzGPfm
https://dl.doubtnut.com/l/_GVm22piebtCN


substance and the air. 

If the substance is cooled from  to  in 15 min and temperature

after 1 hour is  then �nd the value of  where [.] represents

the greatest integer function.

Watch Video Solution

40∘C 30∘C

T ∘C, [T ] /2,

2. The minimum value of , is

Watch Video Solution

, x ∈ (0, )
tan(x + )π

6

tanx

π

3

3. Number of positive integral value(s) of  for which the curve 

intersects the line  is:

Watch Video Solution

a y = ax

y = x

4. The least value of 'a' for which the equation 

 has at least one solution in the interval + = a
4

sinx

1

1 − sinx
(0, π/2)

https://dl.doubtnut.com/l/_GVm22piebtCN
https://dl.doubtnut.com/l/_9TrgfxTlLBbK
https://dl.doubtnut.com/l/_O0IAaRWmA9q1
https://dl.doubtnut.com/l/_XyP6eAnIZpRZ


, is

Watch Video Solution

5. L et  Then the number of critical

points on the graph of the function is___

Watch Video Solution

f(x) = {
x if x ≤ 1

−(x − 2)3 if x > 1

3
5

6. Number of critical points of the function. 

 dt which lie in the

interval  is………. .

Watch Video Solution

f(x) = √x3 − + ∫
x

1

( + cos 2t − √t)
2

3
x

2

1

2

1

2

[ − 2π, 2π]

7. Let  be two continuous functions de�ned from  , such

that  >  and  <   >   Then what is the

solution set of  > 

f(x)andg(x) R
→
R

f(x1) f(x2) g(x1) g(x2) f or all x1 x2 .

f(g(α2 − 2α) f(g(3α − 4))

https://dl.doubtnut.com/l/_XyP6eAnIZpRZ
https://dl.doubtnut.com/l/_PDFlevyE90Nd
https://dl.doubtnut.com/l/_GAnQlpv7YvjU
https://dl.doubtnut.com/l/_kWekvj2Q5XFm


Watch Video Solution

8. If  where  is a parameter that has minimum and

maximum, then the range of values of  is (a)  (b)  (c) 

 (d) 

Watch Video Solution

f(x) = ,
t + 3x − x2

x − 4
t

t (0, 4) (0, ∞)

( − ∞, 4) (4, ∞)

9. Prove that the function  is increasing for all x R.

Watch Video Solution

f(x) =
2x − 1

3x + 4

10. If  is the di�erential equation of a

curve and let P be the point of maxima, then number of tangents which

can be drawn from P to 

 is/are

Watch Video Solution

f' ' (x) + f' (x) + f 2(x) = x2

x2 − y2 = a2

https://dl.doubtnut.com/l/_kWekvj2Q5XFm
https://dl.doubtnut.com/l/_7mLhVZvJhKDn
https://dl.doubtnut.com/l/_ieIJJja8CmCm
https://dl.doubtnut.com/l/_nWH2typEZld0


MAXIMA AND MINIMA EXERCISE 6

11. If absolute maximum value of 

 (p,q are coprime) the (p-q)

is……… .

Watch Video Solution

f(x) = + is ,
1

|x − 4| + 1

1

|x + 8| + 1

p

q

1. The �gure shows a right triangle with its hypotenuse  along the -

axis and its vertex  on the parabola .  

  

OB y

A y = x2

https://dl.doubtnut.com/l/_nWH2typEZld0
https://dl.doubtnut.com/l/_AI8zinCZmE4J
https://dl.doubtnut.com/l/_GBB2aNwI002c


Exercise (Questions Asked In Previous 13 Years Exam)

Let  represents the length of the hypotenuse which depends on the -

coordinate of the point . The value of  is equal to

Watch Video Solution

h x

A lim
t→ o ( h )

2. The graph of y=f''(x) for a function f is shown. 

Number of points of in�ection for y=f(x) is….. . 

Watch Video Solution

1. The least value of  for which , for all , is

A. 

B. 

C. 

α ∈ R 4ax2 + ≥ 1
1

x
x > 0

1

64

1

32

1

27

https://dl.doubtnut.com/l/_GBB2aNwI002c
https://dl.doubtnut.com/l/_tKgIUSA7Is6R
https://dl.doubtnut.com/l/_4PHR4GLXX5sW


D. 

Answer: C

Watch Video Solution

1

25

2. The number of points in  for which 

 is

A. 6

B. 4

C. 2

D. 0

Answer: C

Watch Video Solution

( − ∞, ∞),

x2 − x sinx − cos x = 0,

https://dl.doubtnut.com/l/_4PHR4GLXX5sW
https://dl.doubtnut.com/l/_YqldDOGGVlLd


3. Let  and  be twice di�erentiable functions

such that f" and g" are continuous functions on R. suppose

 and , If 

then

A. f has a local minimum at x=2

B. f has a local maximum at x=2

C. 

D.  for atleast one 

Answer: A::D

Watch Video Solution

f :R → (0, ∞) g :R → R

f ′ (2) = g(2) = 0, f (2) ≠ 0 g' (2) ≠ 0 lim
x→ 2

= 1
f(x)g(x)

f' (x)g' (x)

f' ' (2) > f(2)

f(x) − f' ' (x) = 0 x ∈ R

4. Let  be given by  then 

A. (a) f(x) is monotonically increasing on 

f : (0, ∞) →
→
R f(x) = ∫

x

,
1
x

e
− ( t+ )

dt
1
t

t

[1, ∞)

https://dl.doubtnut.com/l/_OO8sUTcWrke5
https://dl.doubtnut.com/l/_XU4YQlIkf3eQ


B. (b) f(x) is monotonically decreasing on 

C. (c) 

D. (d)  is an odd function pf x on R

Answer: C

Watch Video Solution

[0, 1]

f(x) + f( ) = 0, ∀x ∈ (0, ∞)
1

x

f(2x)

5. The fuction  has a local

minimum or a local maximum respectively at x =

A. -2

B. 

C. 2

D. 

Answer: D

Watch Video Solution

f(x) = 2|x| + |x + 2| − ||x + 2| − 2|x ∣ ∣

−2

3

2/3

https://dl.doubtnut.com/l/_XU4YQlIkf3eQ
https://dl.doubtnut.com/l/_P6bAIKKTawwl


6. A rectangular sheet of �xed perimeter with sides having their lengths

in the ratio  is converted into anopen rectangular box by folding

after removing squares of equal area from all four corners. If the total

area of removed squares is 100, the resulting box has maximum volume.

Then the length of the sides of the rectangular sheet are 24 (b) 32 (c) 45

(d) 60

A. 24

B. 32

C. 45

D. 60

Answer: A::C

Watch Video Solution

8: 15

https://dl.doubtnut.com/l/_P6bAIKKTawwl
https://dl.doubtnut.com/l/_6k48jNEDEMu7


7. A vertical line passing through the point (h,0) intersects th ellipse

 at the point P and Q. Let the tangents to the ellipse at P

and Q meet at the point R. If  of the triangle PQR 

 then 

Watch Video Solution

+ = 1
x2

4

y2

9

△ (h) = area

, trianl ≥1 = ≤ max △ (h) and △2 = ≤ min △ (h)
1
2

1
2

△1 − 8 △2 =
8

√5

8. Let  and  be real-valued functions de�ned on the interval  by 

 ,  and . if 

 and  denote respectively, the absolute maximum of  and  on 

 then

A. 

B. 

C. 

D. 

f, g h [0, 1]

f(x) = ex
2

+ e−x2
g(x) = xex

2
+ e−x2

h(x) = x2ex
2

+ e−x2

a, b c f, g h

[0, 1]

a = b and c ≠ b

a = c and a ≠ b

a ≠ bc ≠ b

a = b = c

https://dl.doubtnut.com/l/_KKpb25KtSQuH
https://dl.doubtnut.com/l/_VZZcBzgtRFQT


Answer: D

Watch Video Solution

9. The total number of local maxima and local minima of the function `f(x)

= {(2+x)^3}-3

A. 0

B. 1

C. 2

D. 3

Answer: A

Watch Video Solution

10. If the function  is given by 

 Then,  is

g : ( − ∞, ∞) → ( − , )
π

2

π

2

g(u) = 2 tan− 1(eu) − .
π

2
g

https://dl.doubtnut.com/l/_VZZcBzgtRFQT
https://dl.doubtnut.com/l/_jBPs8uxAWle0
https://dl.doubtnut.com/l/_ER3cOqc5KRpc


A. even and is strictly increasing in 

B. odd and is strictly decreasing in 

C. odd is strictly increasing in 

D. neither even nor odd but is strictly increasing in 

Answer: C

Watch Video Solution

(0, ∞)

( − ∞, ∞)

( − ∞, ∞)

( − ∞, ∞)

11. The second degree polynomial f(x), satisfying f(0)=o, 

 

a.  

b.  

c.  

d. No such polynomial

A. 

B. 

f(1) = 1, f' (x) > 0 ∀x ∈ (0, 1)

f(x) = ϕ

f(x) = ax + (1 − a)x2, ∀a ∈ (0, ∞)

f(x) = ax + (1 − a)x2, a ∈ (0, 2)

f(x) = ϕ

f(x) = ax + (1 − a)x2, ∀a ∈ (0, ∞)

https://dl.doubtnut.com/l/_ER3cOqc5KRpc
https://dl.doubtnut.com/l/_nQKzX3SyN3YT


C. 

D. No such polynomial

Answer: D

Watch Video Solution

f(x) = ax + (1 − a)x2, a ∈ (0, 2)

12. If  and 0< < , then

A. f(x) is strictly increasing function

B. f(x) has a local maxima

C. f(x) is strictly decreasing function

D. f(x) is bounded

Answer: A

Watch Video Solution

f(x) = x3 + bx2 + cx + d b2 c

https://dl.doubtnut.com/l/_nQKzX3SyN3YT
https://dl.doubtnut.com/l/_fvzUHK3P10FG


13. If  are such

that min > max  , then the relation between  is  

a. No real value of b and c

b.  

c.  

d. 

A. No real value of b and c

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = x2 + 2bx + 2c2 and g(x) = − x2 − 2cx + b2

f(x) g(x) b and c

0 < c < b√2

|c| < |b|√2

|c| > |b|√2

0 < c < b√2

|c| < |b|√2

|c| > |b|√2

14. The length of the longest interval in which the function

 is increasing is3 sinx − 4 sin3 x

https://dl.doubtnut.com/l/_y54xgZatKIZ1
https://dl.doubtnut.com/l/_ZFIKlgSA63bT


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π

3

π

2

3π

2

π

15. If then f(x) is

A. increasing in 

B. decreasing in R

C. increasing in R

D. decreasing in 

Answer: A

Watch Video Solution

f(x) = e1 −x

[ − 1/2, 1]

[ − 1/2, 1]

https://dl.doubtnut.com/l/_ZFIKlgSA63bT
https://dl.doubtnut.com/l/_1Nux2AADLdIq


16. The maximum value of   

under the restrictions  and  

 is

A. 

B. 

C. 

D. 1

Answer: A

Watch Video Solution

(cosα1)(cosα2)...(cosαn),

0 ≤ α1, α2..., αn ≤
π

2

(cot α1)(cot α2)......(cot αn) = 1

1

2n/ 2

1

2n

1

2n

17. If   

, then  

a. g(x) has local maxima at  and local minima at x=e 

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

ex ,0 ≤ x < 1

2 − ex− 1 ,1 < x ≤ 2 and g(x) = ∫
x

0 f(t)dt,

x − e ,2 < x ≤ 3

x ∈ [1, 3]

x = 1 + loge 2

https://dl.doubtnut.com/l/_1Nux2AADLdIq
https://dl.doubtnut.com/l/_Cn2ezcM0osAS
https://dl.doubtnut.com/l/_nhhokpLM61s8


b. f(x) has local maxima at x=1 and local minima at x=2

c. g(x) has no local minima 

d. f(x) has no local maxima

A. g(x) has local maxima at  and local minima at x=e

B. f(x) has local maxima at x=1 and local minima at x=2

C. g(x) has no local minima

D. f(x) has no local maxima

Answer: A::B

Watch Video Solution

x = 1 + loge 2

18. If f(x) is a cubic polynomil which has local maximum at x=-1 . If

f(2)=18,f(1)=-1 and f'(x) has minimum at x=0 then

A. the distance between (-1,2) and (a,f(a)), where x=a is the point of

local minima, is 

B. f(x) is increasing for 

2√5

x ∈ [1, 2√5]

https://dl.doubtnut.com/l/_nhhokpLM61s8
https://dl.doubtnut.com/l/_QusxCxw2toLD


C. f(x) has local minima at x=1

D. the value of f(0)=5

Answer: B::C

Watch Video Solution

19. Consider the function  de�ned by

. Which of the following is true ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f : ( − ∞, ∞) → ( − ∞, ∞)

f(x) = ; 0 < a < 2
x2 − ax + 1

x2 + ax + 1

(2 + a)
2
f' ' (1) + (2 − a)

2
f' ' ( − 1) = 0

(2 − a)
2
f' ' (1) − (2 + a)

2
f' ' ( − 1) = 0

f' (1)f' ( − 1) = (2 − a)
2

f' (1)f' ( − 1) = − (2 + a)
2

https://dl.doubtnut.com/l/_QusxCxw2toLD
https://dl.doubtnut.com/l/_2OyPsmL9377x
https://dl.doubtnut.com/l/_Cm7WMUjCBIVH


20. Consider the function  de�ned by

. Which of the following is true?

A. f(x) is decreasing on (-1,1) and has a local minimum at x=1

B. f(x) is increasing on (-1,1) and has a local maximum at x=1

C. f(x) is increasing on (-1,1) but has neither a local maximum nor a

local minimum at x=1

D. f(x) is decreasing on (-1,1) but has neither a local maximum nor a

local minimum at x=1

Answer: A

Watch Video Solution

f : ( − ∞, ∞) → ( − ∞, ∞)

f(x) = ; 0 < a < 2
x2 − ax + 1

x2 + ax + 1

21. Find the value of 

71 - (-25) + 37 - 18 + (-11)

Watch Video Solution

https://dl.doubtnut.com/l/_Cm7WMUjCBIVH
https://dl.doubtnut.com/l/_Tp7UYQ0SpWvc


22. Find the value of 

Watch Video Solution

12 + 22 + 32 + ....... + 102

23. Find a point on the curve , whose distance from the line 

, is minimum.

Watch Video Solution

x2 + 2y2 = 6

x + y = 7

24. Find the value of 

Watch Video Solution

2 + ( − )
11

9

25. Let  be a real polynomial of least degree which has a local

maximum at  and a local minimum at  If 

 then  is_____

p(x)

x = 1 x = 3.

p(1) = 6andp(3) = 2, p ′ (0)

https://dl.doubtnut.com/l/_E6aN9h5EQL53
https://dl.doubtnut.com/l/_twU4mFWg2pr9
https://dl.doubtnut.com/l/_phta7IH4Ddfr
https://dl.doubtnut.com/l/_8LZA7aUzHbHH


Watch Video Solution

26. Evaluate .

Watch Video Solution

∫(x + cos x)dx

27. The maximum value of the expression 

 is __________.

Watch Video Solution

1

sin2 θ + 3 sin θ cos θ + 5 cos2 θ

28. The maximum value of the function 

on the set  is______.

Watch Video Solution

f(x) = 2x3 − 15x2 + 36x − 48

A = {x ∣ x2 + 20 ≤ 9x}

https://dl.doubtnut.com/l/_8LZA7aUzHbHH
https://dl.doubtnut.com/l/_T4R9GUNpnQFR
https://dl.doubtnut.com/l/_r6VfrnntyqVT
https://dl.doubtnut.com/l/_l84sqJ6Yfq19


29. A wire of length 2 units is cut into two parts which are bent

respectively to form a square of side = x units and a cricle of radius = r

units. If the sum of areas of the square and the circle so formed is

minimum, then

A. 

B. 

C. x=2r

D. 2x=r

Answer: C

Watch Video Solution

2x = (π + 4)r

(4 − π)x = πr

30. If x =-1 and x=2 ar extreme points of f(x) =  , then

A. 

B. 

α log|x| + βx2 + x

α = − 6, β =
1

2

α = − 6, β = −
1

2

https://dl.doubtnut.com/l/_XlfKLAGPnyuh
https://dl.doubtnut.com/l/_W2vYnlVGp2LB


C. 

D. 

Answer: C

Watch Video Solution

α = 2, β = −
1

2

α = 2, β =
1

2

31. Let a , b in R be such that the function f given by

 has extreme values at x=-1 and at x=2  

Statement 1: f has local maximum at x =-1 and at x =2 

statement 2: a =  and b = .

A. Statement I is false, Statement II is true

B. Statement I is true, Statement II is true, Statement II is a correct

explanation of Statement I

C. Statement I is true, Statement II is true, Statement II is not a correct

explanation of Statement I

D. Statement I is true, Statement II is false.

f(X) = ln|x| + bx2 + asx, x ≠ 0

1

2

−1

2

https://dl.doubtnut.com/l/_W2vYnlVGp2LB
https://dl.doubtnut.com/l/_WaKcIb8Y6VGH


Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_WaKcIb8Y6VGH

