
MATHS

BOOKS - ARIHANT MATHS (HINGLISH)

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/_mL1r9fSnsTJd
https://dl.doubtnut.com/l/_dhV8hp6sCbtc


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

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/_dhV8hp6sCbtc
https://dl.doubtnut.com/l/_qNtCB5gHEh8E
https://dl.doubtnut.com/l/_V72LZ4UtK92q
https://dl.doubtnut.com/l/_W23sgP1JMw6C


Answer:

Watch Video Solution

6. Let  Then, f decreases in the interval

A. 

B. 

C. 

D. 

Answer:

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 

f(x) = x. ex ( 1 −x ) ,

[ − , 1]
1
2

https://dl.doubtnut.com/l/_W23sgP1JMw6C
https://dl.doubtnut.com/l/_CYWOf7ZGTDbP
https://dl.doubtnut.com/l/_tC7RzYAgyJDZ


B. decreasing on R

C. increasing on R

D. decreasing on 

Answer:

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

Watch Video Solution

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

dx
x ≥ x0

c > 0

https://dl.doubtnut.com/l/_tC7RzYAgyJDZ
https://dl.doubtnut.com/l/_xycirs6UKzyg
https://dl.doubtnut.com/l/_dhIvgwgyNLQT


10. Consider the ellipse  If  is a

positive decr4easing function, then the set of values of  for which the

major axis is the x-axis is  the set of values of  for which the

major axis is the y-axis is  the set of values of  for which the

major axis is the y-axis is  the set of values of  for

which the major axis is the y-axis is 

Watch Video Solution

+ = 1.
x2

f(k2 + 2k + 5)

y2

f(k + 11)
f(x)

k

( − 3, 2). k

( − ∞, 2). k

( − ∞, − 3) ∪ (2, ∞) k

( − 3, − ∞, )

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

ϕ(x) = sin(cos x),

[0, π/2].

https://dl.doubtnut.com/l/_JNkDTlyoQFud
https://dl.doubtnut.com/l/_vSsNNYarLt2x
https://dl.doubtnut.com/l/_fWsxBrv6Pnqe
https://dl.doubtnut.com/l/_p49Ku5kbMl14


13. Let  then check whether it is increasing or

decreasing in 

Watch Video Solution

ϕ(x) = cos(cos x),

[0, π/2].

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/_p49Ku5kbMl14
https://dl.doubtnut.com/l/_ZV7KiqYEU8Rn
https://dl.doubtnut.com/l/_60DKQLtOX3nM
https://dl.doubtnut.com/l/_IYuGPqQ1JJeX


B. more than 

C. less than 

D. more than 

Answer:

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

Answer:

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/_IYuGPqQ1JJeX
https://dl.doubtnut.com/l/_Wr5QQ2b9SHCF


Watch Video Solution

18. If f: R rightarrow R, f(x) is a di�erentiable bijective function , then

which of the following may be true?

A. 

B. 

C. If  then  has no solution

D. If 

Answer:

Watch Video Solution

(f(x) − x)f' ' (x) < 0, ∀x ∈ R

(f(x) − x)f' ' (x) > 0, ∀ × ∈ R

(f(x) − x)f' ' (x) > 0, f(x) = f − 1

(f(x) − x)f' ' (x) > 0,  then f(x) = f − 1(x)

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

of the following is not always true?  is always increasing 

 is decreasing, when   is increasing, then 

 If  is increasing.

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 )

https://dl.doubtnut.com/l/_Wr5QQ2b9SHCF
https://dl.doubtnut.com/l/_Yi3S6Zzzt6iU
https://dl.doubtnut.com/l/_wwNJ0zT5Uq75


A.  is always incrasing

B. if  is increasing then 

C. if  is increasing then 

D. if  then  is increasing

Answer:

Watch Video Solution

(f(x))g ( x )

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

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

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

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

y = sin(f(x))

π

2π

π

2

https://dl.doubtnut.com/l/_wwNJ0zT5Uq75
https://dl.doubtnut.com/l/_6XIfMXPKx6AU


Answer:

Watch Video Solution

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

, then g(x) decreasing in

(a, b). where …

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

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

a + b +
π

4

(0, π)

( , π)
π

2

( , π)
3π

4

(0, )
3π

4

https://dl.doubtnut.com/l/_6XIfMXPKx6AU
https://dl.doubtnut.com/l/_FTZrqBfWJmjM


22. Find the critical points for 

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

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

does not possesses any stationary point is

A. 

B. 

C. 

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

https://dl.doubtnut.com/l/_uckKEnTXeu4D
https://dl.doubtnut.com/l/_qnK4sPUEOx9t
https://dl.doubtnut.com/l/_dZXtLJ2TcftG


D. None of these

Answer:

Watch Video Solution

25. The set of critical pionts of the fuction f(x) given by 

Watch Video Solution

f(x) = x − loge x +

x

− 2 − 2 cos 4t
2

dtis
1

t

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 tan− 1

x ∈ [0, ∞).

https://dl.doubtnut.com/l/_dZXtLJ2TcftG
https://dl.doubtnut.com/l/_IJ6U2vs840iz
https://dl.doubtnut.com/l/_0WxdybCMWhVe
https://dl.doubtnut.com/l/_UpS69erboTO1


Watch Video Solution

28. For all   (b) `(log)_e(1+x) x (log)_e x > x`

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

x ∈ (0, 1) ex < 1 + x (d)

ex < 1 + x

loge(1 + x) < x

sinx > x

loge x > x

29. Prove that 

Watch Video Solution

( )
2

+
tan− 1 1

e

2e

(e2 + 1) < (tan− 1 e)
2

+ 2

√e2 + 1

https://dl.doubtnut.com/l/_UpS69erboTO1
https://dl.doubtnut.com/l/_bC9q0JJjo5uw
https://dl.doubtnut.com/l/_6a4JQkSYvAUr


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.   

  

then f(x) has local minimum value at 

Watch Video Solution

x0

f' (x) < 0, x < x0

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 

x0,

x0.

https://dl.doubtnut.com/l/_4TUm1rpJv7II
https://dl.doubtnut.com/l/_NISJAUQFCr5X
https://dl.doubtnut.com/l/_kddeHFQlqUTu


Watch Video Solution

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).

Watch Video Solution

f(x) = x + , x ≠ 0.
1

x

35. The function  has a

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

A. 0

B. 1

f(x) = ∫
x

− 1
t(et − 1)(t − 1)(t − 2)

3
(t − 3)

5
dt

x =

https://dl.doubtnut.com/l/_kddeHFQlqUTu
https://dl.doubtnut.com/l/_y58XHm53UcXF
https://dl.doubtnut.com/l/_mT4UsTqQDF9J
https://dl.doubtnut.com/l/_kzfR2suyYNMT


C. 2

D. 3

Answer:

Watch Video Solution

36. Find the local maximum and local minimumof  in

[-2,4].

Watch Video Solution

f(x) = x3 − 3x

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

f(x) = {
3x2 + 12x − 1,  − 1 ≤ x ≤ 2

37 − x,                    2 < x ≤ 3

https://dl.doubtnut.com/l/_kzfR2suyYNMT
https://dl.doubtnut.com/l/_9PCLBeCUojX8
https://dl.doubtnut.com/l/_qzk3rFjOxjOI


Answer:

Watch Video Solution

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.

Watch Video Solution

f(x) = x(x − 1)2,

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

maximum or minimum value.

Watch Video Solution

f(x) = (x − 1)4

https://dl.doubtnut.com/l/_qzk3rFjOxjOI
https://dl.doubtnut.com/l/_buHtXiP6mZaj
https://dl.doubtnut.com/l/_3E4yPzo71ePM
https://dl.doubtnut.com/l/_NsS2tVFJ0BjL


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

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 f(x) in [0,2].

f(x) = 2x3 − 9x2 + 12x + 6.

https://dl.doubtnut.com/l/_iqyTXQpGraV7
https://dl.doubtnut.com/l/_sOY85hZBlQi3
https://dl.doubtnut.com/l/_AqHvS0bM5rTq
https://dl.doubtnut.com/l/_ODfP9XETx2I3


Watch Video Solution

45. Let  Discuss the global maxima and

global minima of f(x) in (1,3).

Watch Video Solution

f(x) = 2x3 − 9x2 + 12x + 6.

46. Discuss the minima of   

(where{,} denotes the fractional part of x)for x=6.

Watch Video Solution

f(x) = {x},

47. Let   

Then, �nd the value of 'a' for which f(x) has local minimum at x=2

Watch Video Solution

f(x) = {
|x − 2| + a2 − 9a − 9, if x < 2

2x − 3, if x ≥ 2

https://dl.doubtnut.com/l/_ODfP9XETx2I3
https://dl.doubtnut.com/l/_lKQqmSXfWTaS
https://dl.doubtnut.com/l/_E86SoohJgerW
https://dl.doubtnut.com/l/_7l4ofV7GCHhy


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, 

 , f(x) as a local

minima at x=3 is

Watch Video Solution

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

            x − 18, x ≥ 3

50. If  has  

unique root in  then the root is

A. 

B. 

C. 

4x3 − 3x − p = 0, where − 1 ≤ p ≤ 1

[ , 1],
1
2

cos − 1 p

3

cos( cos − 1 p)
1

3

cos(cos − 1 p)

https://dl.doubtnut.com/l/_4FaNA3OtFDU2
https://dl.doubtnut.com/l/_mQCyVsGXDzGk
https://dl.doubtnut.com/l/_MtW9Nc103HhR


D. None of these

Answer:

Watch Video Solution

51. The number of distinct real roots of 

Watch Video Solution

x4 − 4x3 + 12x2 + x − 1 = 0

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

function  satis�es the inequality

  (b)  

(d) 

A. 

B. 

C. 

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)

https://dl.doubtnut.com/l/_MtW9Nc103HhR
https://dl.doubtnut.com/l/_F1bq5pEvgwWy
https://dl.doubtnut.com/l/_WcW0ySvaJRSW


D. 

Answer:

Watch Video Solution

(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

A. when 

B. when

C. when 

D. None of the above

Answer:

Watch Video Solution

f(x) = a2x3 − 0.5ax2 − 2x − b,

x0 = ,
1

3

a = − 2 ⇒ b < −  and when a = 3 ⇒ b < −
11

27

1

2

a = 3 ⇒ b < − and when a = 2 ⇒ b < −
11

27

1

2

a = − 2 ⇒ b < −  and when a = 3 ⇒ b < −
1

2

11

27

https://dl.doubtnut.com/l/_WcW0ySvaJRSW
https://dl.doubtnut.com/l/_bxG9nO3z2J8d
https://dl.doubtnut.com/l/_W6zUkwUXEnVP


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

Answer:

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, o > x > 2,

t2 + 2t + 1

5

https://dl.doubtnut.com/l/_W6zUkwUXEnVP
https://dl.doubtnut.com/l/_1XyKASJbZ0GW


D. has one point of local minima

Answer:

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)

Answer:

Watch Video Solution

(o, ∞),

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

https://dl.doubtnut.com/l/_1XyKASJbZ0GW
https://dl.doubtnut.com/l/_gVHg8sd4e9WW


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

 and  then the maximum value of  cannot

exceed  (b)   (d) 

A. log2

B. log 6

C. 6 log 2

D. 2 log 6

Answer:

Watch Video Solution

g  : [1, 6] → [0,  )

g ′ (x) =
2

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

ln 2 ln 6 6 ln 2 2 ln 6

58. The minimum value of the function, 

 For all permissible real values of x

is

A. -10

f(x) = x3 / 2 + x− 3 / 2 − 4(x + ).
1

x

https://dl.doubtnut.com/l/_cYH6miGY5RSt
https://dl.doubtnut.com/l/_3Qazid1WHcmo


B. -6

C. -7

D. -8

Answer:

Watch Video Solution

59. If the tangent to the curve , 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. 

y = 1– x2atx = α 0 < α < 1,

α

0 < x < 1

2/√3

75/16

25/18

2/3

https://dl.doubtnut.com/l/_3Qazid1WHcmo
https://dl.doubtnut.com/l/_dV5T510fuvKZ


Answer:

Watch Video Solution

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

Answer:

Watch Video Solution

a x + ax− 2 > 2 ∀x ∈ (0, ∞)

61. If k   

then  is equal to

sin2 x + cos ec2x = 2, x ∈ (0, ),
1

k

π

2

cos2 x + 5 sinx cos x + 6 sin2 x

https://dl.doubtnut.com/l/_dV5T510fuvKZ
https://dl.doubtnut.com/l/_xffEgzrszirZ
https://dl.doubtnut.com/l/_IxPNjXKhE7PE


A. 

B. 

C. 6

D. None of these

Answer:

Watch Video Solution

k2 + 5k + 6

k2

k2 − 5k + 6

k2

62. The least value of the expression

 is  b. no least value c.  d. none

of these

A. 0

B. 1

C. no least value

D. None of the above

x2 + 4y2 + 3z2 − 2x − 12y − 6z + 14 3 0

https://dl.doubtnut.com/l/_IxPNjXKhE7PE
https://dl.doubtnut.com/l/_N7LQFGNc1BTo


Answer:

Watch Video Solution

63. STATEMENT 1 : On the interval  the least value of the

function  STATEMENT 2 : If  is a

decreasing function on the interval  then the least value of  is 

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

[ , ].
5π

4
4π
3

f(x) = ∫
x

(3 sin t + 4 cos t)dtis0
5x
4

f(x)

[a, b], f(x)

f(b).

+ − 2√3
3

2

1

√2

− + 2√3
3

2

1

√2

− − 2√3
3

2

1

√2

https://dl.doubtnut.com/l/_N7LQFGNc1BTo
https://dl.doubtnut.com/l/_rmVv7mOqv8US


64. For any the real the maximum value of  is

A. 1

B. 

C. 

D. does not exist

Answer:

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

D. 9

sin θ + cos θ = 1,

(1 + cos ecθ)(1 + secθ)

https://dl.doubtnut.com/l/_VAIzPmU6Jh9v
https://dl.doubtnut.com/l/_1BSJIbCP9u5w


Answer:

Watch Video Solution

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

ordinate is minimum is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

x3 = y(x − a)2

(2a, 8a)

( − 2a, )
−8a

9

(3a, )
27a

4

( − 3a, )
−27a

16

67. If a,b  R distinct numbers satisfying |a-1| + |b-1| = |a| + |b| = |a+1| +

|b+1|, Then the minimum value of |a-b| is :

∈

https://dl.doubtnut.com/l/_1BSJIbCP9u5w
https://dl.doubtnut.com/l/_FgaJXltprUvz
https://dl.doubtnut.com/l/_aAPpX5qSsV7C


A. 3

B. 0

C. 1

D. 2

Answer:

Watch Video Solution

68. Statement 1: The maximum value of

 Statement

2: The maximum distance between the point  and the point on

the circle  is 6

A. 34

B. 36

C. 32

D. 20

(√−3 + 4x − x2 + 4)
2

+ (x − 5)2(where1 ≤ x ≤ 3)is36.

(5, − 4)

(x − 2)2 + y2 = 1

https://dl.doubtnut.com/l/_aAPpX5qSsV7C
https://dl.doubtnut.com/l/_jczKrmcbvIHL


Answer:

Watch Video Solution

69. If  then the maximum value

of  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

a > b > 0 and f(θ) = ,
(a2 − b2)cos θ

a − b sin θ

f(θ),

2√a2 + b2

√a2 + b2

√a2 − b2

√b2 − a2

70. If composite function  timesis an increasing

function and if  of  are decreasing function while rest are increasing,

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

r fi' s

https://dl.doubtnut.com/l/_jczKrmcbvIHL
https://dl.doubtnut.com/l/_yV1JD7D4IYWo
https://dl.doubtnut.com/l/_MM2oKmv3n1Cd


then the maximum value of  is  , when  is an even

number  when  is an odd number  when  is an odd

number  when  is an even number

A.  when n is an even number

B.  when n is an odd number

C.  when n is odd number

D. None of these

Answer:

Watch Video Solution

r(n − r)
n2 − 1

4
n

,
n2

4
n ,

n2 − 1
4

n

,
n2

4
n

n2 − 1
4

n2

4

n2 − 1
4

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

 has only one real root which is positive if 

 has only one real root which is negative if 

 has only one real root which is negative if 

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.

noneofthese

https://dl.doubtnut.com/l/_MM2oKmv3n1Cd
https://dl.doubtnut.com/l/_bBRE7X51y2Et


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

Answer:

Watch Video Solution

a > 1, b < 0

a > 1, b > 0

a < − 1, b < 0

72. Let   

where  then

A. 

B. 

C. 

D. 

Answer:

f(x, y) = x2 + 2xy + 3y2 − 6x − 2y,

x, y ∈ R,

f(x, y) ≥ − 11

f(x, y) ≥ − 10

f(x, y) ≥ − 11

f(x, y) ≥ − 12

https://dl.doubtnut.com/l/_bBRE7X51y2Et
https://dl.doubtnut.com/l/_POPXQHWB5QYm


Watch Video Solution

73.  If 

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 

Answer:

Watch Video Solution

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

2

f' ' (x) < 0, ∀x ∈ ( , π), then
π

2

( , )
π

2

3π

4

x =
3π

4

( , π)
3π

4

x =
3π

4

74. The function  is such that: (A)  is de�ned in

the interval  (B)  is increasing dunction (C) f is an odd

function (D) the point  is the point of in�exion

f(x) = ∫
x

0

√1 − t4dt t

[ − 1, 1] f(x)

(0, 0)

https://dl.doubtnut.com/l/_POPXQHWB5QYm
https://dl.doubtnut.com/l/_2OvjyeMxKaOb
https://dl.doubtnut.com/l/_YIv0p7Cku2Ou


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

Answer:

Watch Video Solution

75. The function  has no maxima or minima if

   (d)

none of these

A. 

B. 

C. 

D. None of these

sin(x + a)

sin(x + b)

b − a = nπ, n ∈ I b − a = (2n + 1)π, n ∈ I b − a = 2nπ, n ∈ I

b − a = nπ, n ∈ 1

b − a = (2n + 1)π, n ∈ 1

b − a = 2nπ, n ∈ 1

https://dl.doubtnut.com/l/_YIv0p7Cku2Ou
https://dl.doubtnut.com/l/_QvYQu8591PER


Answer:

Watch Video Solution

76. Let  where  is an

increasing di�erentiable function and  hasa positive root, then

A. F(x) is an increasing function

B. 

C. 

D. 

Answer:

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 

f(x) = −
1

sinx + 4

1

cos x − 4

x ∈ R

https://dl.doubtnut.com/l/_QvYQu8591PER
https://dl.doubtnut.com/l/_5SFRYKmR9Gv6
https://dl.doubtnut.com/l/_lWfdw2LVddhQ


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

4

8 − √2

2√2

8 − √2

2√2

4√2 + 1

4√2

8 + √2

78. The function  has two in�ection points has one

point of extremum is non-di�erentiable has range 

A. has 2 in�ection points

B. is strictly increasing for  and strictly decreasing for 

C. is concave down in 

D. area increased by the curve lying in the fourth quadrant is 

Answer:

f(x) = x (x − 1)
1
3

[ − 3x2− , ∞)
8
3

x >
1

4
x <

1

4

( − , 0)
1

2

9

28

https://dl.doubtnut.com/l/_lWfdw2LVddhQ
https://dl.doubtnut.com/l/_a1G1Wma18r3v


Watch Video Solution

79. Assume that inverse of the 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 g is injective

D. The function g is onto

Answer:

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. 

https://dl.doubtnut.com/l/_a1G1Wma18r3v
https://dl.doubtnut.com/l/_azGpn5AyTXcV
https://dl.doubtnut.com/l/_hi3VBfsbYoLi


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.

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

Answer:

Watch Video Solution

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

81. Statement I :The function  has

local extremum at x=1. 

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

f(x) = (x3 + 3x − 4)(x2 + 4x − 5)

https://dl.doubtnut.com/l/_hi3VBfsbYoLi
https://dl.doubtnut.com/l/_f3sYlRveFSWk


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

Answer:

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.

f − 1(x)

f − 1(x)

https://dl.doubtnut.com/l/_f3sYlRveFSWk
https://dl.doubtnut.com/l/_Ye2pMygwQ3uM


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

Answer:

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

f :R
→
R

|f(x)|

f(x) = 0

x
→
∞ or

−→
− ∞, f(x)

→
0

https://dl.doubtnut.com/l/_Ye2pMygwQ3uM
https://dl.doubtnut.com/l/_P3aZWkVHLoUd


C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Answer:

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

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/_P3aZWkVHLoUd
https://dl.doubtnut.com/l/_lsaBC0rYdpG6


D. Statement I is false, Statement II is true

Answer:

Watch Video Solution

85. 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

A. -1

B. 1

C. -2

D. 2

Answer:

Watch Video Solution

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/_lsaBC0rYdpG6
https://dl.doubtnut.com/l/_rMkbQ8Rkv5q3


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

A. 3

B. 2

C. 1

D. 0

Answer:

Watch Video Solution

x1, x2, x3, x4

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

b < 0

87. 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/_kxZLrVMzPgOl
https://dl.doubtnut.com/l/_iFaaM6W4a9kS


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

( − ∞, )
1

4

( − ∞, 3)

( − ∞, 1)

( − ∞, 4)

88. Let .It is given 

The possible value of  ,if  is maximum, is given by

A. 1

B. 0

C. 2

D. 3

Answer:

f(x) = ax2 + bx + C, a, b, c ∈ R |f(x)| ≤ 1, |x| ≤ 1

|a + c| a2 + 2b28

3

https://dl.doubtnut.com/l/_iFaaM6W4a9kS
https://dl.doubtnut.com/l/_WKtCye1Q9VsI


Watch Video Solution

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

Answer:

Watch Video Solution

1

1 + x2

(x → ∞ or x → − ∞)

x4 − 4x + 1

https://dl.doubtnut.com/l/_WKtCye1Q9VsI
https://dl.doubtnut.com/l/_8bSfTd2A4tqW


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. -1

B. 

C. 

D. None of these

Answer:

Watch Video Solution

1

1 + x2

(x → ∞ or x → − ∞)

x − 2

√x2 + 1

1
2

−√5

https://dl.doubtnut.com/l/_8bSfTd2A4tqW
https://dl.doubtnut.com/l/_qOLZwveT3EvH
https://dl.doubtnut.com/l/_n3pzGqJ3tFs3


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

Answer:

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/_n3pzGqJ3tFs3
https://dl.doubtnut.com/l/_zCMYqGq0UlJd


92. 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

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

Number of solutions f(x) = 2ex is equal to

A. 0

B. 1

C. 2

D. None of these

Answer: B

Watch Video Solution

y = ∫
x

− ∞

f(t) (0, )
1

2

f(x) > 0 ∀x ∈ R

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/_zCMYqGq0UlJd
https://dl.doubtnut.com/l/_bNQT3tX5GdYD


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

 is

A. 3

B. 6

C. 1

D. None of these

Answer:

Watch Video Solution

∫
x→ ∞

(f(x))f ( −x )

94. 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

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

The function f(x) is

A. increasing for all x

y = ∫
x

− ∞

f(t) (0, )
1

2

f(x) > 0 ∀x ∈ R

https://dl.doubtnut.com/l/_bNQT3tX5GdYD
https://dl.doubtnut.com/l/_bIkWDtwO4S9v


B. non-monotonic

C. decreasing for all x

D. None of these

Answer: A

Watch Video Solution

95. Let  and 

  

A. is equal to 0

B. is equal to 1

C. is equal to e

D. is non-existent

Answer:

f(x) = (1 + )
x

(x > 0)
1

x

g(x)[
xIn(1 + (1/x)), if 0 < x ≤ 1

        0, if x = 0

lim
x→ 0 +

g(x)

https://dl.doubtnut.com/l/_bIkWDtwO4S9v
https://dl.doubtnut.com/l/_BxtyErfbFSZR


Watch Video Solution

96. Let  and 

  

The function f

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

Answer:

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

97. Let  and 

  

f(x) = (1 + )
x

(x > 0)
1

x

g(x)[
xIn(1 + (1/x)), if 0 < x ≤ 1

        0, if x = 0

https://dl.doubtnut.com/l/_BxtyErfbFSZR
https://dl.doubtnut.com/l/_q866Q3MfhiGs
https://dl.doubtnut.com/l/_ZyVGjlr6vX7X


equals

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

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  (b)   (d) 

A. 

B. 

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

a = 1 y = f(x) ∀ x  ∈ R

b ( − ∞, ]
1

3
( ,  ∞)

1

3
[ ,  ∞)

1

3

( − ∞,  ∞)

( − ∞, ]
1

3

( , ∞)
1

3

https://dl.doubtnut.com/l/_ZyVGjlr6vX7X
https://dl.doubtnut.com/l/_aokVeJb9wacD


C. 

D. 

Answer:

Watch Video Solution

[ , ∞)
1

3

( − ∞, ∞)

99. For  if  is non monotonic then the sum of all the

integral values of  is 4950 (b) 5049 (c) 5050 (d) 5047

A. 4950

B. 5049

C. 5050

D. 5047

Answer:

Watch Video Solution

b = 1, y = f(x)

a  ∈ [1, 100],

https://dl.doubtnut.com/l/_aokVeJb9wacD
https://dl.doubtnut.com/l/_GrBRivLawBgt
https://dl.doubtnut.com/l/_McH82UcRNoEM


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

 is  then the value of  is  (b)  (c)  (d) 

A. -64

B. -8

C. -128

D. -256

Answer:

Watch Video Solution

f(x) = 0 5 ' a' −64 −8 −128 −256

101. Let  The

function  is

A. continuos and dii�erentiable

B. continuos but non di�erentiable

C. discontinuos and not di�erentiable

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

min {3 − t, 1 < t ≤ x}, 1 < x ≤ 2

f(x), ∀x ∈ [0, 2]

https://dl.doubtnut.com/l/_McH82UcRNoEM
https://dl.doubtnut.com/l/_m4iw1JdIOjbA


D. none of the above

Answer:

Watch Video Solution

102. If , then the greatest value of k is

A. 

B. 

C. can't be determined �nitely

D. zeero

Answer:

Watch Video Solution

sinx + x ≥ |k|x2, ∀x ∈ [0, ]
π

2

−2(2 + π)

π2

2(2 + π)

π2

https://dl.doubtnut.com/l/_m4iw1JdIOjbA
https://dl.doubtnut.com/l/_VtYj47Mxm95p


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 of the cubic f''(x) = 0 (i)

A. 0

B. 1

C. 2

D. 

Answer:

Watch Video Solution

f :R → R and f' ' (2) = 0.

9/5

104. 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 of the cubic f''(x) = 0 (i)

A. 

f :R → R and f' ' (2) = 0.

6/7

https://dl.doubtnut.com/l/_7JFLeUbhB3QI
https://dl.doubtnut.com/l/_YYQerBYLVv6J


B. 

C. 

D. 

Answer:

Watch Video Solution

7/5

8/5

9/5

105. The function  dt has two critical points in the

interval [1,2.4]. One of the critical points is a local minimum and the other

is a local maximum . 

The local maximum occurs at x equals…………. .

Watch Video Solution

S(x) = ∫
x

0
sin( )

πt2

2

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 radius . When the radius is 1 cm the altitude is 6 cm. When the radius is

https://dl.doubtnut.com/l/_YYQerBYLVv6J
https://dl.doubtnut.com/l/_YRY7H6qDA6nB
https://dl.doubtnut.com/l/_VLXL5xRrUluo


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

36 cm, the volume is increasing at a rate of n cm/s . The value of 'n' is

equal to

Watch Video Solution

1c
m3

s

107. The graphs  intersect at

exacty 3 distinct points. The slope of the line passing through two of

these point is

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/_VLXL5xRrUluo
https://dl.doubtnut.com/l/_kEBf5kFoPxiR
https://dl.doubtnut.com/l/_8zq0ky7ngc0k


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 P(x) of the least degree that has a maximum

equal to 6 at x=1 and a minimum equal to 2 at x=3. Then the value of

p(2)+P(0)-7 is

Watch Video Solution

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/_BlRSAiJh1tn3
https://dl.doubtnut.com/l/_qI9OoKHm8hQn
https://dl.doubtnut.com/l/_ZOlC2PzPkMJA
https://dl.doubtnut.com/l/_SAo7XvgTbjId


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.  , where  then in the

interval

Watch Video Solution

f(x) = and g(x) =
x

sinx
x

tanx
0 < x ≤ 1

114. Let f:[0,00) [0,00)and g:[0,00) [0,00) be non increasing and

non decreasing functions respectively and h(x) =g(f(x)). 

If h(0)=0 .Then show h(x) is always identically zero.

Watch Video Solution

→ →

https://dl.doubtnut.com/l/_SAo7XvgTbjId
https://dl.doubtnut.com/l/_QnARyyIKxam0
https://dl.doubtnut.com/l/_4h8BrZIAUaEJ


115. A cubic function f(x) tends to zero at x=-2 and has relative maximum/

minimum at x=-1 and  If  Find the cubic

function f(x).

Watch Video Solution

x = .
1

3
∫

1

− 1
f(x)dx = .

14
3

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

https://dl.doubtnut.com/l/_er7zkjEpEvWE
https://dl.doubtnut.com/l/_xITnvCSIoygF
https://dl.doubtnut.com/l/_KUR41P8qRTOY


118. Use the function  to determine the bigger of the

two numbers 

Watch Video Solution

f(x) = x , x > 0,
1
x

eπandπe .

119. For the circle , �nd the value of r for which the area

enclosed by the tangents drawn from the point P(6,8) to the circle and

the chord of contact and the chord of contact is maximum.

Watch Video Solution

x2 + y2 = r2

120. Using the relation `2(1-cosx)

Watch Video Solution

121. If  . Explain the

identity, if any, used in the proof.

P (1) = 0and , sinx + 2x ≥
dP (x)

dx

3x(x + 1)

π

https://dl.doubtnut.com/l/_PzBVmROVBX8C
https://dl.doubtnut.com/l/_C90FWZGwhJNd
https://dl.doubtnut.com/l/_bqMc5DbWovyo
https://dl.doubtnut.com/l/_dMlxIaaJKCQl


Watch Video Solution

122. Find a point  on the curve  such

that the segment of the tangent at  intercepted between  and the Y-

axis is shortest.

Watch Video Solution

M y =   x lnx,  x  ∈ (e− 1 .5,  ∞)
3

√2

M M

123. John has x children by his �rst wife. Mary has  children by her

�rst husnand. They marry and hasve children of their own. The whole

family has 24 children. Assuming tht two children of the same parents do

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

place is 191.

Watch Video Solution

(x + 1)

124. Let  be the point on the curve `4x^2+\ alpha^2y^2=4a^2,0

Watch Video Solution

P

https://dl.doubtnut.com/l/_dMlxIaaJKCQl
https://dl.doubtnut.com/l/_LykcINDCLGdW
https://dl.doubtnut.com/l/_G4ntYw1ZWwMj
https://dl.doubtnut.com/l/_PahXuQgMUp29


Watch Video Solution

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

Watch Video Solution

y = x2

126. Let  where  

 Find the intervals in which  should lie in order that

f(x) has exactly one minimum.

Watch Video Solution

f(x) = sin3
x + λ sin2

x

−π/2 < x < π/2. λ

127. Determine the points of maxima and minima of 

the function,  when  is a constant.

Watch Video Solution

f(x) = logx − bx + x2, x > 0
1

8
b ≥ 0

https://dl.doubtnut.com/l/_PahXuQgMUp29
https://dl.doubtnut.com/l/_gPqqG0DPROMA
https://dl.doubtnut.com/l/_DdVzYggIy2R0
https://dl.doubtnut.com/l/_GtAWVlD9LdmC


128. Find the points on the curve   

 whose distance from the origin is minimum.

Watch Video Solution

ax2 + 2bxy + ay2 = c,

0 < a < b < c,

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. For what values of  the function 

 decreases for all real 

Watch Video Solution

a,

f(x) = {( )x5 − 3x + log(5)
√a + 4
1 − a

x.

131. Let  be a di�erentiable function.

If  for all  prove that 

a + b = 4, wherea < 2, andletg(x)

> 0
dg

dx
x,

https://dl.doubtnut.com/l/_nMd3SBqJo2Oo
https://dl.doubtnut.com/l/_xn4hOMFXO0sh
https://dl.doubtnut.com/l/_xHPvnvyGROiM
https://dl.doubtnut.com/l/_gc2zgT96whSa


Watch Video Solution

∫
a

0
g(x)dx + ∫

b

0
g(x)dx ∈ crerasesas(b − a) ∈ crerases.

132. Let  If g(x)

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

(a, b) (c, d),

a + b + c + d −
2

3

133. Let  where   

Then show 

Watch Video Solution

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

f( ) < .
x1 + x2

2

f(x1) + (x2)

2

134. Let  where   

Then show 

Watch Video Solution

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

f( ) >
x1 + x2

2

f(x1) + f(x2)

2

https://dl.doubtnut.com/l/_gc2zgT96whSa
https://dl.doubtnut.com/l/_5Jg8eOZVRy6I
https://dl.doubtnut.com/l/_bsXt7Q3v2TtJ
https://dl.doubtnut.com/l/_ZCqUbS5TAwS3


Watch Video Solution

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/_ZCqUbS5TAwS3
https://dl.doubtnut.com/l/_ANnBMPRXn3QJ
https://dl.doubtnut.com/l/_xTm5rt1xHfhZ
https://dl.doubtnut.com/l/_LXJhBzOvRiBP


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 a square of unit area. Consider any quadrilateral which has

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

of the quadrilateral, 

Prove that 

Watch Video Solution

2 ≤ a2 + b2 + c2 + d2 ≤ 4.

https://dl.doubtnut.com/l/_LXJhBzOvRiBP
https://dl.doubtnut.com/l/_BK1IszqJW3ad
https://dl.doubtnut.com/l/_rs4Jcrtej4qF


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

given circle 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  is  .

Watch Video Solution

R
2R

√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/_EP86qIwod5Qi
https://dl.doubtnut.com/l/_DAcoRfjrYQDy
https://dl.doubtnut.com/l/_fFtEVl4wnR3o


143.  is the latus sectum of the parabola  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 = 4axandPP '

PP ′LL'

PP ' a/9.

144. The circle  cuts the x-axis at  Another circle with

center at  and variable radius intersects the �rst circle at  above the x-

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

QSR.

Watch Video Solution

x2 + y2 = 1 PandQ.

Q R

145. Find the intervals in which  is increasing

Watch Video Solution

f(x) = (x − 1)3(x − 2)2

https://dl.doubtnut.com/l/_qjnFw3TqKUwQ
https://dl.doubtnut.com/l/_AaEf5KNqA3ZI
https://dl.doubtnut.com/l/_MbDkF6wlhK0A
https://dl.doubtnut.com/l/_QJy4xVGtG1jx


146. From point A located on a highway (�gure) one has to get by car as

soon as possible to point B located in the �eld at a distance  from the

highway. It is known that the car moves in the �eld  times slower than

on the highway. At what distance from point D one must turn o� the

highway? 

Watch Video Solution

l

η

147. the function  is increasing and decreasingf(x) = x2 − x + 1

https://dl.doubtnut.com/l/_QJy4xVGtG1jx
https://dl.doubtnut.com/l/_uoXBrshtLAgA


Watch Video Solution

148. A boat moves relative to water with a velocity  which is  times less

than the river �ow velocity . At what angle to the stream direction must

the boat move to minimize drifting ?

Watch Video Solution

v n

u

149. Consider a square with vertices at

 Let S be the region consisting

of all points inside the square which are nearer to the origin than to any

edge. Sketch the region S and �nd its area.

Watch Video Solution

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

150. 24. Find the intervals in which the following function is (a) increasing

and (b) decreasing 

Watch Video Solution

f(x) = 2x3 + 9x2 + 12x − 1

https://dl.doubtnut.com/l/_uoXBrshtLAgA
https://dl.doubtnut.com/l/_8CGLTv5O8JxJ
https://dl.doubtnut.com/l/_OLUlHNPgP3zk
https://dl.doubtnut.com/l/_ojZbn9vYAXTk


Example

Watch Video Solution

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

product of the parts is maximized?

Watch Video Solution

N ≥ 5

1. Let .It is given 

The possible value of  ,if  is maximum, is given by

A. 1

B. 0

C. 2

D. 3

Answer:

f(x) = ax2 + bx + C, a, b, c ∈ R |f(x)| ≤ 1, |x| ≤ 1

|a + c| a2 + 2b28

3

https://dl.doubtnut.com/l/_ojZbn9vYAXTk
https://dl.doubtnut.com/l/_hVxu3ARv6541
https://dl.doubtnut.com/l/_VK4JkURBhvWq


Watch Video Solution

2. Let .It is given 

The possible value of  ,if  is maximum, is given by

A. 32

B. 

C. 

D. 

Answer:

Watch Video Solution

f(x) = ax2 + bx + C, a, b, c ∈ R |f(x)| ≤ 1, |x| ≤ 1

|a + c| a2 + 2b28

3

32

3

2

3

16

3

3. 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

https://dl.doubtnut.com/l/_VK4JkURBhvWq
https://dl.doubtnut.com/l/_mz9KHAVZZsaJ
https://dl.doubtnut.com/l/_roiXuDHu2r0e


 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

Answer:

Watch Video Solution

1

1 + x2

(x → ∞ or x → − ∞)

x4 − 4x + 1

−
1

2

−
25

2

− and −
25

2

1

2

4. 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
1

1 + x2

https://dl.doubtnut.com/l/_roiXuDHu2r0e
https://dl.doubtnut.com/l/_OuNQmPUxjWjD


same functions is zero which is a limiting value of

  

The function  will have.

A. cot(sinx)

B. tan(logx)

C. 

D. 

Answer:

Watch Video Solution

(x → ∞ or x → − ∞)

x4 − 4x + 1

x2005 − x1947 + 1

x2006 + x1947 + 1

5. Let and 

  

The function  is

A. 

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)

https://dl.doubtnut.com/l/_OuNQmPUxjWjD
https://dl.doubtnut.com/l/_x0kRbwdsYHfG


B. 

C. 

D. None of these

Answer:

Watch Video Solution

lim
x→ 1 −

(fog)(x) < lim
x→ 1 +

(gof)(x)

lim
x→ 1 −

(fog)(x) = lim
x→ 1 +

(gof)(x)

6. Let and 

  

The function  is

A. 

B. x=0

C. x=1

D. No real value of x

Answer:

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]

x = − 1/3

https://dl.doubtnut.com/l/_x0kRbwdsYHfG
https://dl.doubtnut.com/l/_fVsX4e7TmKuH


Exercise For Session 1

Watch Video Solution

1. The curvey y=f(x) which satis�es the condition

m for all real x, is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f' (x) > 0 and f' ' (x) < 0

2. The interval in which  increases , isf(x) = cot − 1 x + x

https://dl.doubtnut.com/l/_fVsX4e7TmKuH
https://dl.doubtnut.com/l/_I5uv5RfSqRyR
https://dl.doubtnut.com/l/_ml6RlOCIqVdW


A. R

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

(0, ∞)

R − {nπ}

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

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/_ml6RlOCIqVdW
https://dl.doubtnut.com/l/_xqO59s1xoUvu


Watch Video Solution

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, ∞)

https://dl.doubtnut.com/l/_xqO59s1xoUvu
https://dl.doubtnut.com/l/_1lkJuntD3bAZ


5. The interval of monotonicity of the function  is

A. increases when  and decreases when 

B. increases when  and decreases when 

C. increases when  and decreases when 

D. increases when  and decreases when 

Answer: B

Watch Video Solution

f(x) = ,
x

loge x

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 R. Then,

A. 

B. 

C. 

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

a2 − 3b + 15 > 0

a2 − 3b + 5 < 0

a2 − 3b + 15 < 0

https://dl.doubtnut.com/l/_WM0LLpsJWXbr
https://dl.doubtnut.com/l/_MJ2FGHDB2W71


Exercise For Session 2

D. 

Answer: C

Watch Video Solution

a2 − 3b + 5 > 0

7. Let  and , . Then

A. increasig on  and decreasing on 

B. increasing on  and decreasing on 

C. increasing on (0,1)

D. decreasing on (0,1)

Answer: B

Watch Video Solution

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

(0, )
1

2
( , 1)

1

2

( , 1)
1

2
(0, )

1

2

https://dl.doubtnut.com/l/_MJ2FGHDB2W71
https://dl.doubtnut.com/l/_HQABNijoNdIL
https://dl.doubtnut.com/l/_TrKo1Hs2GYck


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

B. 6

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

https://dl.doubtnut.com/l/_TrKo1Hs2GYck
https://dl.doubtnut.com/l/_G22HLjVSyoT5
https://dl.doubtnut.com/l/_HWtdT4wu51L2
https://dl.doubtnut.com/l/_kcIM2SCn1k4U


Exercise For Session 3

C. 7

D. 8

Answer: C

Watch Video Solution

1. Show that 

Watch Video Solution

sinx < x < tanx  for0 < x < π/2.

2. Show that 

Watch Video Solution

< log(1 + x) < x  for x > 0.
x

(1 + x)

3. show that :  for x − < sinx
x3

6
0 < x <

π

2

https://dl.doubtnut.com/l/_kcIM2SCn1k4U
https://dl.doubtnut.com/l/_OqgbRRjSXe5h
https://dl.doubtnut.com/l/_UwMofM4lb8Pw
https://dl.doubtnut.com/l/_Rre3IVg5kbwm


Watch Video Solution

4. If  for all positive x, where  then

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

ax2 + ≥ c
b

x
a, b, > 0

27ab2 ≥ 4c3

27ab2 < 4c3

4ab2 ≥ 27c3

5. If  for all positive x, where  then-

A. 

B. 

C. 

ax + ≥ c
b

x
a, b, c > 0,

ab <
c2

4

ab ≥
c2

4

ab ≥
c

4

https://dl.doubtnut.com/l/_Rre3IVg5kbwm
https://dl.doubtnut.com/l/_ynXjHQDQq5JW
https://dl.doubtnut.com/l/_nARW8NLHL1dn


Exercise For Session 4

D. None of these

Answer: B

Watch Video Solution

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

A. e

B. 

C. 1

D. 

Answer: B

Watch Video Solution

xx

e− 1

e2

https://dl.doubtnut.com/l/_nARW8NLHL1dn
https://dl.doubtnut.com/l/_WJJjLMO7Ctns
https://dl.doubtnut.com/l/_VwJJiocqYGFi


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:

A. 

B. 

C. 

πS

2πS

√2πS

https://dl.doubtnut.com/l/_VwJJiocqYGFi
https://dl.doubtnut.com/l/_MazzGeRW3YPH


D. 

Answer: A

Watch Video Solution

4πS

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

distance from the line y=x-4 is

A. (2,1)

B. (-2,1)

C. (-2,-1)

D. None of these

Answer: A

Watch Video Solution

x2 = 4y

https://dl.doubtnut.com/l/_MazzGeRW3YPH
https://dl.doubtnut.com/l/_CIAhgHlqJvT1


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. Let  Then

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

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

C. minimum value of f is 1

D. minimum value of f does not exist

f(x) = In(2x − x2) + sin .
πx

2

https://dl.doubtnut.com/l/_avIQ6wE33UzL
https://dl.doubtnut.com/l/_jRssdFHKIJtC


Answer: D

Watch Video Solution

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. slant heigth of such a cone is 

B. maximum value of the cone is 

C. curved surface of the cone is 

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 :f(x) = 2x
2

− 1 +
2

2x
2

+ 1

https://dl.doubtnut.com/l/_jRssdFHKIJtC
https://dl.doubtnut.com/l/_7iKhJMnOho4V
https://dl.doubtnut.com/l/_CdSRDj9qU0bh


A. 0

B. 

C. 

D. 1

Answer: D

Watch Video Solution

3

2

2

3

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

 are

A. 2,-2

B. 2,-1

C. 2,0

D. none

Answer: A

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

https://dl.doubtnut.com/l/_CdSRDj9qU0bh
https://dl.doubtnut.com/l/_RmSEqcPhZ6Fy


Watch Video Solution

10. The minimum value of the polynimial  is

A. 0

B. 

C. -1

D. 

Answer: C

Watch Video Solution

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

9

16

−
3

2

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

 is

A. 

B. 1

f(x) = cos x + cos 2x − cos 3x
1

2

1

3

4
3

https://dl.doubtnut.com/l/_RmSEqcPhZ6Fy
https://dl.doubtnut.com/l/_T1J9imck7o9Q
https://dl.doubtnut.com/l/_SD9OptD1pWtm


C. 

D. 

Answer: C

Watch Video Solution

9

4

1

6

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

 attains minima, when 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = ex cos x x ∈ [0, 2π].

π

4

π

2

3π

4

π

https://dl.doubtnut.com/l/_SD9OptD1pWtm
https://dl.doubtnut.com/l/_mVGaDF1wZoS2
https://dl.doubtnut.com/l/_MDTjJ1dpV5Ng


13. If  are real numbers such that ,  has its

real roots and positive, then the minimum value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

λ, μ x3 − λx2 + μx − 6 = 0

μ,

3(6)1 / 3

3(6)2 / 3

(6)1 / 3

(6)2 / 3

14. The function  attains its

maximum at x=

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

x

∫

1

{2(t − 1)(t − 2)3 + 3(t − 1)2(t − 2)2}

x =
7
5

https://dl.doubtnut.com/l/_MDTjJ1dpV5Ng
https://dl.doubtnut.com/l/_JejepnHW4fa6


D. maximum when x=1 and minimum when 

Answer: D

Watch Video Solution

x =
7
5

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

 possesses a negative point of

in�ection is  (b)   (d) empty set

A. 

B. 

C. (-2,0)

D. empty set

Answer: A

Watch Video Solution

a

f(x) = + (a + 2)x2 + (a − 1)x + 2
ax3

3

( − ∞, − 2) ∪ (0, ∞) { − }
4
5

( − 2, 0)

( − ∞, 2) ∪ (0, ∞)

{ − 4/5}

https://dl.doubtnut.com/l/_JejepnHW4fa6
https://dl.doubtnut.com/l/_6HjgrItmWi61


Exercise For Session 5

1. Let 

Find the values of  for which  has the greatest value at 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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)

[ − √130 − √2] ∪ (√2, (√130)

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

A. 1

B. 2

3x2 − 2x3 = log2(x
2 + 1) − log2 x

https://dl.doubtnut.com/l/_haHNglOWvnMQ
https://dl.doubtnut.com/l/_fcfWXDlhXuai


C. 3

D. None of these

Answer: A

Watch Video Solution

3. Let  denotes the greatest integer

function). Then number of points in  at which f(x) assumes its local

maximum value, is

A. 0

B. 10

C. 9

D. in�nite

Answer: B

Watch Video Solution

f(x) = cos 2πx + x − [x]([ ⋅ ]

[0, 10]

https://dl.doubtnut.com/l/_fcfWXDlhXuai
https://dl.doubtnut.com/l/_auld0rXQNTTw


4. If , then-(A)  has minima at 

A. f(x) is has minima at x=1

B. f(x) has maxima at x=0

C. has neither maxima nor minima at x=3

D. none of these

Answer: C

Watch Video Solution

f(x) = |x| + |x − 1| − |x − 2| f(x) x = 1

5. 

A. has a minimum value 0

B. has a maximum value 2

C. is continuos in 

D. is not di�erentiable at 

f(x) = 1 + [cos x]x, in 0 < x ≤
π

2

[0, ]
π

2

x =
π

2

https://dl.doubtnut.com/l/_auld0rXQNTTw
https://dl.doubtnut.com/l/_uy2SdOjXYdeB
https://dl.doubtnut.com/l/_TN39i9maPivu


Answer: C: D

Watch Video Solution

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

and  is non-constantcontinuous 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)]

f(x)

lim
x→ a

f(x)

lim
x→ a

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

Watch Video Solution

a x3 − 3x + a = 0

https://dl.doubtnut.com/l/_TN39i9maPivu
https://dl.doubtnut.com/l/_gXbzupoRBYbg
https://dl.doubtnut.com/l/_EFzCenyd5Rs4


Exercise Single Option Correct Type Questions

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-decreasing function. Let 

with  then 

A. lies in (1,2)

B. is more than two

C. is equal to one

D. is not de�ned

Answer: C

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/_EFzCenyd5Rs4
https://dl.doubtnut.com/l/_hXjF4P71YX5P
https://dl.doubtnut.com/l/_XpJoVzQQHRhm


Watch Video Solution

2. P is a variable point on the curve y= f(x) and A is a �xed point in the

plane not lying on the curve. If  is minimum, then the angle between

PA and the tangent at P is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

PA2

π

4

π

3

π

2

3. Let  Then

A. f has a local maximum at x=0

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

x2 − x + 1 ≥ 0

https://dl.doubtnut.com/l/_XpJoVzQQHRhm
https://dl.doubtnut.com/l/_IgN89uw6hTtk
https://dl.doubtnut.com/l/_4ngGiQXnsux2


B. f has a local minimum at x=0

C. f is increasing everywhere

D. f is decreasing everywhere

Answer: A

Watch Video Solution

4. If m and n are positive integers and

, then

A. x=b is a point of local minimum

B. x=b is a point of local maximum

C. x=a is a point of local minimum

D. x=a is a point of local maximum.

Answer: A

Watch Video Solution

f(x) = ∫
x

1
(t − a)

2n
(t − b)

2m+ 1
dt, a ≠ b

https://dl.doubtnut.com/l/_4ngGiQXnsux2
https://dl.doubtnut.com/l/_6m6YLla3J7sg


5. Find the intervals in which the following functions are (a)increasing

(b)decreasing 

Watch Video Solution

f(x) = x2 − 6x + 7

6. If f is twice di�erentiable such that f"(x)=-f(x)

 

then the equation y=h(x) represents.

A. a straight line with slope (-2)

B. a straight line with y-intercept 1

C. a straight line with x-intercept 2

D. None of the above

Answer: D

Watch Video Solution

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

https://dl.doubtnut.com/l/_6m6YLla3J7sg
https://dl.doubtnut.com/l/_caZ8ZqoOaIbW
https://dl.doubtnut.com/l/_ksihLf1r01Hc


7. If f(x) then

A. x=1,-1 are the points of golbal minima

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

C. x=0 is the point of local minima

D. x=0 is the points of local minima

Answer: B

Watch Video Solution

{
2x2 + , 0 < |x| ≤ 2

3, x > 2

2
x2

8. Given a function  The values of x for

which the function attain values exceeding the values of its inverse are

A. 

B. 

C. 

y = xx, x > 0 and 0 < x < 1.

0 < x < 1

1 < x < ∞

0 < x < 2

https://dl.doubtnut.com/l/_DRNeE6Zya7I0
https://dl.doubtnut.com/l/_wGDVQm2Hz6g7


D. None of these

Answer: A

View Text Solution

9.  has no value of x for any y, if a belongs

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sinx + cos x = y2 − y + a

(0, √3)

( − √3, 0)

( − ∞, − √3)

(√3, ∞)

10.  is de�ned by f(x)= , isf :R → R =
ex

2
− e−x2

ex
2 + e−x2

https://dl.doubtnut.com/l/_wGDVQm2Hz6g7
https://dl.doubtnut.com/l/_KmKrEVDTQvNi
https://dl.doubtnut.com/l/_KKiJr9LmjGhP


A. f(x) is an increasing function

B. f(x) is a decreasing function

C. f(x) is a onto

D. None of the above

Answer: D

Watch Video Solution

11. Let f(x) be a quadratic expression possible for all real x. 

If  then for any real x

A. 

B. 

C. 

D. 

Answer: A

g(x) = f(x) − f' (x) + f' ' (x),

g(x) > 0

g(x) ≤ 0

g(x) ≥ 0

g(x) < 0

https://dl.doubtnut.com/l/_KKiJr9LmjGhP
https://dl.doubtnut.com/l/_3G163ZzxrlhA


Watch Video Solution

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: C

Watch Video Solution

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

π

2

13. ,then the range of a, so  

that f(x) has maxima at x=-2 is

A. 

B. 

f(x) = {
2 − ∣∣x2 + 5x + 6∣∣ x ≠ − 2

a2 + 1 x = − 2

|a| ≥ 1

|a| < 1

https://dl.doubtnut.com/l/_3G163ZzxrlhA
https://dl.doubtnut.com/l/_lalnG9iXhkH4
https://dl.doubtnut.com/l/_IhZo1obKwRhy


C. 

D. 

Answer: A

Watch Video Solution

a > 1

a < 1

14. Maximum number of real solution for the equation 

 and n is an even positive

number, is

A. 2

B. 3

C. 4

D. in�nite

Answer: D

Watch Video Solution

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

https://dl.doubtnut.com/l/_IhZo1obKwRhy
https://dl.doubtnut.com/l/_od6EtsdUuxp6


15. Maximum number area of rectangle whose two sides are 

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

x and X-axis is obtained when 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

x = x0, x = π − x0

x0 ∈

( , )
π

4

π

3

( , )
π − 1

2

π

2

(o, )
π

6

16. f(x)=-1+kx+k neither touches nor intecepts the curve f(x)= In x, then

minimum value of k 

A. 

∈

( , )
1

e

1

√e

https://dl.doubtnut.com/l/_od6EtsdUuxp6
https://dl.doubtnut.com/l/_0KfWMdb8MA9O
https://dl.doubtnut.com/l/_VkKCKRnnAcBg


B. 

C. 

D. None of these

Answer: A

View Text Solution

(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 equal

to

A. positive

B. negative

C. 0

D. inadequate data

Answer: C

f(x) = 0 x = 1, 2, 3 f' (1). f' (2). f' (3)

https://dl.doubtnut.com/l/_VkKCKRnnAcBg
https://dl.doubtnut.com/l/_0yTcdsuXu2Yk


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

Answer: A

Watch Video Solution

c1. x2(2 logx − 3) + c2x + c3

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

c1x
2(2 logx) + c2

19. 

A. f(x) is increasing for all x  R

B. f(x) is decreasing for all x  R`

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

2

∈

∈

https://dl.doubtnut.com/l/_0yTcdsuXu2Yk
https://dl.doubtnut.com/l/_Lkg0fWT7zYub
https://dl.doubtnut.com/l/_35pSrbrjz7VG


C. f(x) is increasing in its domain

D. none of the above

Answer: C

Watch Video Solution

20. If  has

minimum at x =k, then show that .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = {3 + |x − k|, x ≤ k; a2 − 2 + , x > k}
sin(x − k)

x − k

|a| > 2

a ∈ R

|a| < 2

|a| > 2

1 < |a| < 2

https://dl.doubtnut.com/l/_35pSrbrjz7VG
https://dl.doubtnut.com/l/_H5FgKwGQ7I6m
https://dl.doubtnut.com/l/_8kdBbXXmGFk8


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

Watch Video Solution

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

22. If P(x) is polynomial satisfying

  

The maximum value of P(x) is

A. 

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

−
1

3

https://dl.doubtnut.com/l/_8kdBbXXmGFk8
https://dl.doubtnut.com/l/_Yx6nM7xkin6e


B. 

C. 

D. none of the above

Answer: B

Watch Video Solution

1

4

−
1

2

23. If the curve  does not intersect the curve 

 (where [,] denotes the greatest integer  

function) in  then

A. 

B. 

C. 

D. None of these

Answer: C

x2 = − 4(y − a)

y = [x2 − x + 1]

[0, ],
1 + √5

2

< a < 1
1

3

−1 < a < 1

< a < 1
1

4

https://dl.doubtnut.com/l/_Yx6nM7xkin6e
https://dl.doubtnut.com/l/_D5pg4uCwXfgC


View Text Solution

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. Let  in such that  for all  then

A. 

B. f(x)=n-1

C. 

f :N → N f(n + 1) > f(f(n)) n ∈ N

f(x) = n2 − n + 1

f(x) = n2 + 1

https://dl.doubtnut.com/l/_D5pg4uCwXfgC
https://dl.doubtnut.com/l/_jTfofpNGpy5C
https://dl.doubtnut.com/l/_3eOaigES3R7l


D. none of the above

Answer: D

Watch Video Solution

26. The equation  possesses

A. in�nite number of real solution for same 

B. �nitely many real solution for some 

C. no real solutions for some 

D. no real solutions for all 

Answer: D

Watch Video Solution

|2ax − 3| + |ax + 1| + |5 − ax| =
1

2

a ∈ R

a ∈ R

a ∈ R

a ∈ R

https://dl.doubtnut.com/l/_3eOaigES3R7l
https://dl.doubtnut.com/l/_MA6Mr88pqotn


27. If  for f(1)=1 and f(x) is

comtinuos function for  and  is a sequence  

such that  for a=0, if f(x) is an  

increasing function, then   

(where  is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

∫
x

0

2xf 2(t)dt = (∫
x

0

2f(x − t)dt)
2

x > o {an}

an+ 1 = an + √1 + a2
n

lim
n→ ∞

=
aK

2n− 1

k = f(n√2 − 1))

π/4

4/π

π

π/2

28. A function  is de�ned by  The local

maximum value of the function is   (b) 

f f(x) = |x|m|x − 1|n ∀x ∈ R.

(m, n ∈ N), 1 m∩ ^ m

https://dl.doubtnut.com/l/_WhTQIH2JbNAW
https://dl.doubtnut.com/l/_THyM9HSqkOZ2


Exercise More Than One Correct Option Type Questions

 (d) 

A. 1

B. 

C. 

D. 

Answer: C

Watch Video Solution

mmnn

(m + n)m+n

(mn)mn

(m + n)m+n

mn. nm

mm. nn

(m + n)m+n

(mn)
mn

(m + n)
m+n

1. Which of the following is/are true? 

(you may use 

A. 

B. 

f(x) = In
(Inx)

Inx

(In2.1)
In2.2

> (In2.2)
In2.1

(In4)
In5

> (In5)
In4

https://dl.doubtnut.com/l/_THyM9HSqkOZ2
https://dl.doubtnut.com/l/_8rttTOEmh3eL


C. 

D. 

Answer: B::C

View Text Solution

(In30)In31 > (In31)In30

(In28)30 < (In30)In28

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

and  is non-constantcontinuous 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)]

f(x)

lim
x→ a

f(x)

lim
x→ a

f(x)

https://dl.doubtnut.com/l/_8rttTOEmh3eL
https://dl.doubtnut.com/l/_mhN1lCP4Y08Z
https://dl.doubtnut.com/l/_kHei0OFqE3S3


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. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

λ

2x3 − 3(2 + λ)x2 + 12λ

( − 4, ∞)

( − 3, 3)

(3, ∞)

( − ∞, 0)

4.  where 

 then h(x ) is

A. increasing in 

B. increasing in 

h(x) = 3f( ) + f(3 − x2) ∀x ∈ ( − 3, 4)
x2

3

f' ' (x) > 0 ∀x ∈ ( − 3, 4),

( , 4)
3

2

( − , 0)
3

2

https://dl.doubtnut.com/l/_kHei0OFqE3S3
https://dl.doubtnut.com/l/_MfLP3IYOswKR


C. decreasing in 

D. decreasing in 

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

Watch Video Solution

( − 3, − )
3

2

(0, )
3

2

5. Let  Then

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

View Text Solution

f(x) = In(2x − x2) + sin .
πx

2

https://dl.doubtnut.com/l/_MfLP3IYOswKR
https://dl.doubtnut.com/l/_sosdDghdqXnN


6.  is increasing in

A. 

B. 

C. 

D. 

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

Watch Video Solution

f(x) = tan− 1(sinx + cos x), then f(x)

( − , )
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 

∣
∣
∣
∣
∣

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

https://dl.doubtnut.com/l/_Ite5VmbPlEkg
https://dl.doubtnut.com/l/_04GVVYbVZ3vI


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

Answer: A::B::C

Watch Video Solution

α, β and α − β

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 dicontinuos 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

https://dl.doubtnut.com/l/_04GVVYbVZ3vI
https://dl.doubtnut.com/l/_BmUcsmTxQ1mx


9. Let , where  then

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

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)

D. f(x) is increasing for 

f(x) = ∫
xn

xm

, x > 0 and n > m,
dt

Int

f' (x) =
xm− 1(x − 1)

Inx

x > 1

x > 1

https://dl.doubtnut.com/l/_0faEamNFY4AS
https://dl.doubtnut.com/l/_asFCGOOdm83o


Answer: C::D

Watch Video Solution

11.  are two given

functions such that f(x) and g(x) attain their maximum and minimum

values respectively for same value of x, then

A. 

B. 

C. b=3

D. b=-3

Answer: B::D

Watch Video Solution

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

(x) max =
1

2

(x) max =
3

2

12. �nd the intervals  increases and decreasesf(x) = 6x2 − 24x + 1

https://dl.doubtnut.com/l/_asFCGOOdm83o
https://dl.doubtnut.com/l/_sywIY9Rbih6A
https://dl.doubtnut.com/l/_7gw5vqZBrO0O


Watch Video Solution

13. For the function  which of the following do not

hold good? increasing in (0,1) and decreasing in  decreasing in (0,1)

and increasing in   is the critical number for  .  has two

asymptotes

A. increasing in (0,1) and decreasing in (1,e)

B. decreasing in (0,1) and increasing in (1,e)

C. x=1 is the critical number for f(x)

D. f has two asymptotes

Answer: A::B::C

Watch Video Solution

f(x)  =  1n (1 − 1n x)

(1, e)

(1, e) x =  1 f (x) f

14. The function f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

x + 2 if x < − 1

x2 if − 1 ≤ x ≤ 1

(x − 2)
2

if x ≥ 1

https://dl.doubtnut.com/l/_7gw5vqZBrO0O
https://dl.doubtnut.com/l/_6O3xGly2r4JL
https://dl.doubtnut.com/l/_M4OKCkop6kYh


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

View Text Solution

x ∈ R

∀ax ∈ R

15. A function f is de�ned by 

then which of the following.hold(s) good?

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

f(x) = ∫
π

0

cos t cos(x − t)dt, 0 ≤ x ≤ 2π

(0, 2π)

π

c ∈ (0, 2π) if f' (c) = 0

−
π

2

https://dl.doubtnut.com/l/_M4OKCkop6kYh
https://dl.doubtnut.com/l/_JAw7uJ4v9KV6


Watch Video Solution

16. Let  then which of the following is incorrect?

A. f(x) has minima but no maxima

B. f(x) increase in the interval (0,2) and decreases in the interval

C. f(x) can come down in 

D. x=2 is the point of in�ection

Answer: B::C::D

Watch Video Solution

f(x) = ,
x − 1

x2

(∞, 0) ∪ (2, ∞)

( − ∞, 0) ∪ (2, 3)

17. Let f(x) be diferentiable function on the interval 

 such that f(1)=5 and  for  

all  Then which of the following alternative(s) is/are correct?

( − ∞, 0) lim
a→x

= 2,
af(x) − xf(a)

a − x

x ∈ R.

https://dl.doubtnut.com/l/_JAw7uJ4v9KV6
https://dl.doubtnut.com/l/_XqAbykokaSC7
https://dl.doubtnut.com/l/_YjQVGtOTZXGV


A. f(x) has an in�ection point

B. 

C. 

D. Area bounded by f(x) with coordinate axes is 

Answer: B::C::D

Watch Video Solution

f' (x) = 3, ∀x ∈ R

∫
2

0
f(x)dx = − 10

(2/3)

18. If  is a di�erentiable bijective function,  

then which of the following may be true.

A. 

B. 

C. If  has no solution

D. If  has atleast a real

solution

f :R → R1f(x)

(f(x) − x)f' ' (x) < 0, ∀x ∈ R

(f(x) − x)f' ' (x) > 0, ∀x ∈ R

f(x) − x)f' ' (x) > 0, thenf(x) = f − 1(x)

f(x) − x)f' ' (x) > 0, thenf(x) = f − 1(x)

https://dl.doubtnut.com/l/_YjQVGtOTZXGV
https://dl.doubtnut.com/l/_bjfqWB3mzwNd


Exercise Statement I And Ii Type Questions

Answer: B::C

View Text Solution

19. Let  be a derivable function and F(x) is the

primitive of f(x) such that  for any real positive x

A. f is strictly increasing

B. 

C. f is strictly decreasing

D. f is non-monotonic

Answer: A::B

Watch Video Solution

f : (0, ∞) → (0, ∞)

2(F (x) − f(x)) = f 2(x)

lim
x→ ∞

= 1
f(x)

x

https://dl.doubtnut.com/l/_bjfqWB3mzwNd
https://dl.doubtnut.com/l/_Vbkyvrisimvi


1. Statement I The equation  has atleast one root in

(o,1), if 3+4a=0. 

Statement II  is continuos and di�erentiable in (0,1)

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: D

Watch Video Solution

3x2 + 4ax + b = 0

f(x) = 3x2 + 4x + b

2. Statement I For the function 

 has neither a maximum nor a minimumf(x) = {
15 − x x < 2

2x − 3 x ≥ 2
x = 2

https://dl.doubtnut.com/l/_iYvuXyw3pVKN
https://dl.doubtnut.com/l/_aaAFg9yYR5EG


point. 

Statament II �'(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.

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 

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/_aaAFg9yYR5EG
https://dl.doubtnut.com/l/_xRNix9YVl09t


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

4. Let f(x) a twice di�erentiable function in [a,b], given that f(x) and f''(x)

has same sign in [a,b]. 

Statement I f'(x)=0 has at the most real root in [a,b]. 

Statement II An increasing function can intersect the X-axis at the most

once.

https://dl.doubtnut.com/l/_xRNix9YVl09t
https://dl.doubtnut.com/l/_GxgbTMFXOMEg


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

5. Let and let

  

Statement I  because  

Statement II f(x) is increasing �unction, hence for 

u = √c + 1 − √c and v = √c − √c − 1, c > 1

f(x) = In(1 + x), ∀x ∈ ( − 1, ∞).

f(u) > f(v), ∀c > 1

u > v, f(u) > f(v).

https://dl.doubtnut.com/l/_GxgbTMFXOMEg
https://dl.doubtnut.com/l/_HTSpwjbEcJ7U


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: D

Watch Video Solution

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/_HTSpwjbEcJ7U
https://dl.doubtnut.com/l/_xINGOf9aLD8d


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/_xINGOf9aLD8d
https://dl.doubtnut.com/l/_Yro6S8gaJquA


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)=[x](sinx+cosx-1) 

(where [.] denotes the greatest integer function). 

then f'(x)=[x](cosx-sinx) for any x in integer. 

Statement II f'(x) does not exist for any 

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.

x ∈ ∫e ≥ r.

https://dl.doubtnut.com/l/_Yro6S8gaJquA
https://dl.doubtnut.com/l/_iFOqD5Km0x6Y


C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Answer: B

View Text 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.

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

f(x)

x = ± 2 f(x)

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

https://dl.doubtnut.com/l/_iFOqD5Km0x6Y
https://dl.doubtnut.com/l/_XOe4hx7x4U02


Exercise Passage Based Questions

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. 

B. 1

C. -1

D. 

Answer: D

Watch Video Solution

f(x) = ,
1

1 + x2

1

√3

−
1

√3

https://dl.doubtnut.com/l/_XOe4hx7x4U02
https://dl.doubtnut.com/l/_dVLiUZA8AEFL
https://dl.doubtnut.com/l/_WTIVM4QeJc5A


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. 

Answer: A

Watch Video Solution

f(x) = ,
1

1 + x2

9

8

3

8

1

8

5

8

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

f(x) = ,
1

1 + x2

https://dl.doubtnut.com/l/_WTIVM4QeJc5A
https://dl.doubtnut.com/l/_ppVafXeBOASQ


A. 

B. 1

C. -1

D. 

Answer: A

Watch Video Solution

−√3

√3

4. Consider the function  

 The interval in which f(x) is

increasing, is

A. 

B. 

C. 

D. 

f(x) = max .

[ x2 (1 − x)2 2x(1 − x) ], x ∈ [0, 1]

( , )
1

3

2

3

( , )
1

3

1

2

( , ) ∪ ( , )
1

3

1

2

1

2

2

3

( , ) ∪ ( , 1)
1

3

1

2

2

3

https://dl.doubtnut.com/l/_ppVafXeBOASQ
https://dl.doubtnut.com/l/_EqncHBs75oOp


Answer: D

Watch Video Solution

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

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

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

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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

2(a + b + c) c ∈ [a, b]

2

3

1

3

,
1

2

3

2

https://dl.doubtnut.com/l/_EqncHBs75oOp
https://dl.doubtnut.com/l/_fFxHHbqItGJY


6. Consider the function  

  

The interval in which f(x) is decreasing is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = max x2,

[ (1 − x)2 2x(1 − x) ], x ∈ [0, 1]

( , )
1

3

2

3

( , )
1

3

1

2

(0, ) ∪ ( , )
1

3

1

2

2

3

( , ) ∪ ( , 1)
1

3

1

2

2

3

7. f(x) ,g(x), h(x) all are continuos and di�erentiable functions in [a,b] also

 and f(a)= g(a)=h(a). Point of intersection of the tangent at x=c

with chord joining x=a and x=b is on the left of c in y= f(x) and on the right

in y=h(x). And tangent at x=c is parallel to the chord in case of y=g(x). Now

a < c < b

https://dl.doubtnut.com/l/_8LQLL1grM5qh
https://dl.doubtnut.com/l/_UXgwX7EYd7ao


answer the following questions. 

If  then

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

f' (x) > g' (x) > h' (x),

f(b) < g(b) < h(b)

f(b) > g(b) > h(b)

f(b) ≤ g(b) ≤ h(b)

f(b) ≥ g(b) ≥ h(b)

8. f(x) ,g(x), h(x) all are continuos and di�erentiable functions in [a,b] also

 and f(a)= g(a)=h(a). Point of intersection of the tangent at x=c

with chord joining x=a and x=b is on the left of c in y= f(x) and on the right

in y=h(x). And tangent at x=c is parallel to the chord in case of y=g(x). Now

answer the following questions. 

If f(b)=g(b)=h(b), then

a < c < b

https://dl.doubtnut.com/l/_UXgwX7EYd7ao
https://dl.doubtnut.com/l/_9hN81SUEf8jY


A. 

B. 

C. 

D. None of these

Answer: C

View Text Solution

f' (c) = g' (c) = h' (c)

f' (c) > g' (c) > h' (c)

f' (c) < g' (c) < h' (c)

9. f(x) ,g(x), h(x) all are continuos and di�erentiable functions in [a,b] also

 and f(a)= g(a)=h(a). Point of intersection of the tangent at x=c

with chord joining x=a and x=b is on the left of c in y= f(x) and on the right

in y=h(x). And tangent at x=c is parallel to the chord in case of y=g(x). Now

answer the following questions. 

If  for each b, then

A. 

B. 

a < c < b

c =
a + b

2

g(x) = Ax2 + Bx + c

g(x) = logx

https://dl.doubtnut.com/l/_9hN81SUEf8jY
https://dl.doubtnut.com/l/_gSmjtfQ6ISvr


C. 

D. 

Answer: A

View Text Solution

g(x) = sinx

g(x) = ex

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. 0

B. 1

C. 2

D. 4

Answer: C

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

n, an = b[√n + c] + d

https://dl.doubtnut.com/l/_gSmjtfQ6ISvr
https://dl.doubtnut.com/l/_kXIaaRZ7VG5l


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. 0

B. 1

C. 2

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/_kXIaaRZ7VG5l
https://dl.doubtnut.com/l/_WojlA1HzK2yl


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. 0

B. 1

C. 2

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  have

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), f(x)

https://dl.doubtnut.com/l/_6Ns25foQ4aeX
https://dl.doubtnut.com/l/_hauzR50sn5Cb


If  the domain of the function   

The value of  is equal to

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  have

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

If  the domain of the function   

The value of  is

A. equal to 50

B. greater than 54

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

3 and f(x) = √g(x), f(x)

a3 ∈ h(x) = sin− 1( )
1 + x2

2x

a0

https://dl.doubtnut.com/l/_hauzR50sn5Cb
https://dl.doubtnut.com/l/_W8xNov7Ece1t


C. less than 54

D. less than 50

Answer: B

Watch Video Solution

15. Let  have

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

If  the domain of the function   

f(-10) is de�ned for

A. 

B. 

C. 

D. none of the above

Answer: A

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

3 and f(x) = √g(x), f(x)

a3 ∈ h(x) = sin− 1( )
1 + x2

2x

a0 > 730

a0 > 830

a0 = 830

https://dl.doubtnut.com/l/_W8xNov7Ece1t
https://dl.doubtnut.com/l/_eWaZEIFC6rk1


Watch Video Solution

16. f: (x^2 +bx+c)/(x^2+b_1 x+c_1) 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 = 

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

Watch Video Solution

D → R, f(x) = α, β

x2 + bx + c = 0 α1, β1

x2 + b1x + c1 = 0

α1 and β1

α1, β1

(α1, β1)

(α, β)

(β1, β)

( − ∞, α)

https://dl.doubtnut.com/l/_eWaZEIFC6rk1
https://dl.doubtnut.com/l/_yEa4z8fsvrzP


17. f: (x^2 +bx+c)/(x^2+b_1 x+c_1) 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 = 

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) = α, β

x2 + bx + c = 0 α1, β1

x2 + b1x + c1 = 0

α1 and β1

α1, β1

[α1, β1] [α, β]

(α1, β1) (α, β)

f' (x) > 0

f' (x) < 0

18. f: (x^2 +bx+c)/(x^2+b_1 x+c_1) where  are the

roots of the equation  and  are the roots of 

D → R, f(x) = α, β

x2 + bx + c = 0 α1, β1

https://dl.doubtnut.com/l/_wdx3PcjJn8Pf
https://dl.doubtnut.com/l/_2UbKIW2eRQft


. 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 = 

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

x2 + b1x + c1 = 0

α1 and β1

α1, β1

19. f: (x^2 +bx+c)/(x^2+b_1 x+c_1) 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

D → R, f(x) = α, β

x2 + bx + c = 0 α1, β1

x2 + b1x + c1 = 0

https://dl.doubtnut.com/l/_2UbKIW2eRQft
https://dl.doubtnut.com/l/_ZqCaCSDjJHGq


solving these problems. (If  are real, then f(x) has vertical

asymptote at x = 

A. 1

B. 0

C. -1

D. does not exist

Answer: B

Watch Video Solution

α1 and β1

α1, β1

20. f: (x^2 +bx+c)/(x^2+b_1 x+c_1) 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 = 

D → R, f(x) = α, β

x2 + bx + c = 0 α1, β1

x2 + b1x + c1 = 0

α1 and β1

α1, β1

https://dl.doubtnut.com/l/_ZqCaCSDjJHGq
https://dl.doubtnut.com/l/_Re7nJaINcMA1


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

c and c1

21. consider the function   

The interval in which f is increasing is

A. (-1,1)

B. 

C. 

f(x) =
x2

x2 − 1

( − ∞, − 1) ∪ ( − 1, 0)

( − ∞, − ∞) − { − 1, 1}

https://dl.doubtnut.com/l/_Re7nJaINcMA1
https://dl.doubtnut.com/l/_XjquuayFYzds


D. 

Answer: B

Watch Video Solution

(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} → R1

https://dl.doubtnut.com/l/_XjquuayFYzds
https://dl.doubtnut.com/l/_r5G1dqeryfgx


23. consider the function   

f has

A. local maxima but not local minima

B. local minima but not local maxima

C. both local maxima and local minima

D. neither local maxima nor local minima

Answer: A

Watch Video Solution

f(x) =
x2

x2 − 1

24. Let  for real number  then  

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

A. 

B. 

C. 

f(x) = e (P + 1 ) x − ex P > 0,

x = Sp

−loge (P + 1 )

P

−loge (P + 1 )

−logeP

https://dl.doubtnut.com/l/_JgkkpXg04WPv
https://dl.doubtnut.com/l/_T9KyDSdF3z7o


D. 

Answer: A

Watch Video Solution

loge( )
P + 1
P

25. Let  for real number  then  

Let  The value of  for which g(t) is

minimum, is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = e (P + 1 ) x − ex P > 0,

g(t) = ∫
t+ 1

t

f(x)et−xdx. t = tP ,

−loge.
(eP − 1)

P

− loge( )
1

P

eP − 1

P

− loge. ( )
1

P

(P + 1)(eP − 1)

P

−loge((P + 1)(eP − 1))

https://dl.doubtnut.com/l/_T9KyDSdF3z7o
https://dl.doubtnut.com/l/_ll3kG2IKqeLq
https://dl.doubtnut.com/l/_IEcDiNJk7bwx


26. Let  for real number  then  

Let  The value of  for which g(t) is

minimum, is

A. 0

B. 

C. 1

D. non-existent

Answer: B

Watch Video Solution

f(x) = e (P + 1 ) x − ex P > 0,

g(t) = ∫
t+ 1

t

f(x)et−xdx. t = tP ,

1

2

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 g=h(x) is increasing,

is

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

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

https://dl.doubtnut.com/l/_IEcDiNJk7bwx
https://dl.doubtnut.com/l/_1UTBBWnxhiIH


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π/8

π/4

π/6

π/2

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

 and 

 Then,  

The general solution of the equation h(x)=4, is

A. 

B. 

C. 

D. 

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

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

(4n + 1)π/8

(8n + 1)π/8

(2n + 1)π/4

(7n + 1)π/4

https://dl.doubtnut.com/l/_1UTBBWnxhiIH
https://dl.doubtnut.com/l/_FZmBIH31Xkfg


Answer: A

Watch Video Solution

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

 and 

 Then,  

Number of point (s) where the graphs of the two function, y=f(x) and

y=g(x) intersects in , is

A. 2

B. 3

C. 4

D. 5

Answer: C

Watch Video Solution

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

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

[0, π]

https://dl.doubtnut.com/l/_FZmBIH31Xkfg
https://dl.doubtnut.com/l/_YDiJJsiV78NF
https://dl.doubtnut.com/l/_UUhBFW5koVqg


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

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

 h''(x)=6x-4.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/_UUhBFW5koVqg
https://dl.doubtnut.com/l/_Yv3izwRPQBKF


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

The area bounded by y=h(x),y=g(f(x))between x=0 and x=2 equals

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

23/2

20/3

32/3

40/3

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 

Range of function  is

A. 

f(x) =

⎧⎪
⎨
⎪⎩

−1,   x < 0

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

1,       x > o

sin− 1 √(fog(x))

(0, π/2)

https://dl.doubtnut.com/l/_Yv3izwRPQBKF
https://dl.doubtnut.com/l/_CuVNZteXj0bH


B. 

C. 

D. 

Answer: B

View Text Solution

{0, π/2}

{ − [π/2, 0, π/2}

{π/2}

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

de�ned on R. Let

  

  

and  where  

The function y=f(x) has

A. Exactly one local minima and no local maxima

B. Exactly one local maxima and no local minima

C. Exactly one local maxima and two local minima

g(x) = x3 + g' ' (1)x3 + (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/_CuVNZteXj0bH
https://dl.doubtnut.com/l/_rw0MAOHM4iIx


D. Exactly two local maxima and no local minima

Answer: C

View Text Solution

34. Find the intervals in which  is decreasing

Watch Video Solution

f(x) = (x − 1)3(x − 2)2

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

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/_rw0MAOHM4iIx
https://dl.doubtnut.com/l/_LuWI28PPlqk3
https://dl.doubtnut.com/l/_pFTqxmztfw1x


Exercise Single Integer Answer Type Questions

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

D. Exactly one tangent parallel to y-axis

Answer: C

View Text 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

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

5∘C

40∘C 30∘C

T ∘C, [T ] /2,

https://dl.doubtnut.com/l/_pFTqxmztfw1x
https://dl.doubtnut.com/l/_UWOfdok1QR3b
https://dl.doubtnut.com/l/_CzEk5v4iU564


2. The minimum value of the function  is:

Watch Video Solution

f(x) =
tan(x + )π

6

tanx

3. Number of positive integral values of a for which the curve 

intersects the line y= x is……….

Watch Video Solution

y = ax

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

 has at least one solution in the interval 

 , is

Watch Video Solution

+ 1. (1 − sinx) = a
4

sinx

(0, π/2)

5. Let   

critical points on the graph of the function are……. .

f(x) = [
x3 / 5,            if x ≤ 1

−(x − 2)
3

if x > 1
, then the number of

https://dl.doubtnut.com/l/_CzEk5v4iU564
https://dl.doubtnut.com/l/_umQC25KGHtNg
https://dl.doubtnut.com/l/_qsDSVNLt0V4O
https://dl.doubtnut.com/l/_VdoixHN3yObU


Watch Video Solution

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 `f(x_1)>f(x_2)a n dg(x_1)f(g(3alpha-4))`

Watch Video Solution

f(x)andg(x) R
→
R

8. If the function  where is a parameter, has a

minimum and a maximum, then the greatest value of t is ….. .

Watch Video Solution

f(x) = ,
t + 3x − x2

x − 4

https://dl.doubtnut.com/l/_VdoixHN3yObU
https://dl.doubtnut.com/l/_4TWaNYA6APAO
https://dl.doubtnut.com/l/_zzMo5aIlpqe2
https://dl.doubtnut.com/l/_dtmOJlzuPRiE
https://dl.doubtnut.com/l/_bT1PiRgUmYiN


Exercise Questions Asked In Previous 13 Years Exam

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

Watch Video Solution

f(x) =
2x − 1

3x + 4

10. 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……. .

Watch Video Solution

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

x2 − y2 = a2

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

https://dl.doubtnut.com/l/_bT1PiRgUmYiN
https://dl.doubtnut.com/l/_yuq4UczZpAgB
https://dl.doubtnut.com/l/_jgl8eMzlCnBi
https://dl.doubtnut.com/l/_obbdxpKejmMT


1. The least value of  for which  for all  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

α ∈ R 4αx2 + ≥ 1,
1

x
x > 0,

1

64

1

32

1

27

1

25

2. The number of points in  for which 

 is

A. 6

B. 4

C. 2

D. 0

( − ∞, ∞)

x2 − x sinx − cos x = 0,

https://dl.doubtnut.com/l/_obbdxpKejmMT
https://dl.doubtnut.com/l/_hsxmSIUfoC9C


Answer: C

Watch Video Solution

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

https://dl.doubtnut.com/l/_hsxmSIUfoC9C
https://dl.doubtnut.com/l/_VjmHxtPb1eUe


4. Let  be given  

, then

A. f(x) is monotonically increasing on 

B. f(x) is monotonically decreasing on 

C. 

D.  is an odd function pf x on R

Answer: C

Watch Video Solution

f : (0, ∞) ∈ R

f(x) =

x

∫

1 /x

e
− ( t+ )

dt
1
t

1

t

[1, ∞)

[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. 

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

−2

3

https://dl.doubtnut.com/l/_H5uCtNlQ0iIU
https://dl.doubtnut.com/l/_c8gZ38Jy5byc


C. 2

D. 

Answer: D

Watch Video Solution

2/3

6. A rectagular sheet of �xed permeter with sides having thir lengths in

the ratio 8 : 15 is converted into an open revtangular bx by foldings after

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

removed squareis 100 , the resulting box has macimum value,the

dimensions of the sides of the rectangular sent are

A. 24

B. 32

C. 45

D. 60

Answer: A::C

https://dl.doubtnut.com/l/_c8gZ38Jy5byc
https://dl.doubtnut.com/l/_VmTPHAce9KOY


Watch Video Solution

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

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

and Q meet at the point R. 

If   

and 

Watch Video Solution

+ = 1
x2

4

y2

3

Δ(h) =  Area of the ΔPQR, Δ1(h) = max
1 / 2 ≤h≤ 1

Δ(h)

Δ2(h) = min
1 / 2 ≤h≤ 1

Δ(h), then Δ1 − 8Δ2 =
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. 

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

https://dl.doubtnut.com/l/_VmTPHAce9KOY
https://dl.doubtnut.com/l/_UzspX91wDgEO
https://dl.doubtnut.com/l/_3Syzm6AgO69t


D. 

Answer: D

Watch Video Solution

a = b = c

9. e 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

https://dl.doubtnut.com/l/_3Syzm6AgO69t
https://dl.doubtnut.com/l/_oFT3mbWaKeVe


10. If the function  is given by 

 Then,  is

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

g : ( − ∞, ∞) → ( − , )
π

2

π

2

g(u) = 2 tan− 1(eu) − .
π

2
g

(0, ∞)

( − ∞, ∞)

( − ∞, ∞)

( − ∞, ∞)

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

A. 

B. 

C. 

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)

https://dl.doubtnut.com/l/_tyNxIJpOxMIW
https://dl.doubtnut.com/l/_0PzurZN9oiSE


D. No such polynomial

Answer: D

Watch Video Solution

12. If  then in 

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 and 0 < b2 < c, ( − ∞, ∞)

https://dl.doubtnut.com/l/_0PzurZN9oiSE
https://dl.doubtnut.com/l/_M3R7HnUS7o8E


13. If  such that 

 then the relation between b and c, is

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,

min f(x) > max g(x),

0 < c < b√2

|c| < |b|√2

|c| > |b|√2

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

 is increasing, is

A. 

B. 

C. 

3 sinx − 4 sin3 x

π

3

π

2

3π

2

https://dl.doubtnut.com/l/_EGYpovvoT7WP
https://dl.doubtnut.com/l/_3L3JwjNsLqGi


D. 

Answer: A

Watch Video Solution

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/_3L3JwjNsLqGi
https://dl.doubtnut.com/l/_XBRHK7VCgn0y


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/_j4UcbyXJ8RwL
https://dl.doubtnut.com/l/_XbT1FLYutYoJ


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

18. If f(x) is a cubic polynomil which as 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 

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

D. the value of f(0)=5

Answer: B::C

2√5

x ∈ [1, 2√5]

https://dl.doubtnut.com/l/_XbT1FLYutYoJ
https://dl.doubtnut.com/l/_XwpS2MnEWc4T


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

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

f : ( − ∞, ∞) → ( − ∞, ∞)

f(x) = ; 0 < a < 2
x2 − ax + 1

x2 + ax + 1

https://dl.doubtnut.com/l/_XwpS2MnEWc4T
https://dl.doubtnut.com/l/_ZEXi2EVdPK9G
https://dl.doubtnut.com/l/_yuBaDBYkxFVU


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

21. Consider the function  de�ned by

. Let  dt. Which of

the following is true?

A. g'(x) is positive on  and negative on 

B. g'(x) is negative on  and positive on 

C. g'(x) change sign on both 

f : ( − ∞, ∞) → ( − ∞, ∞)

f(x) = ; 0 < a < 2
x2 − ax + 1

x2 + ax + 1
g(x) = ∫

ex

0

f' (t)

1 + t2

( − ∞, 0) (0, ∞)

( − ∞, 0) (0, ∞)

( − ∞, 0) and (0, ∞)

https://dl.doubtnut.com/l/_yuBaDBYkxFVU
https://dl.doubtnut.com/l/_RkIphCeY0IUa


D. g'(x) does not change sign 

Answer: B

View Text Solution

( − ∞, ∞)

22. For the circle , �nd the value of r for which the area

enclosed by the tangents drawn from the point P(6,8) to the circle and

the chord of contact and the chord of contact is maximum.

Watch Video Solution

x2 + y2 = r2

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

, is minimum.

Watch Video Solution

x2 + 2y2 = 6

x + y = 7

https://dl.doubtnut.com/l/_RkIphCeY0IUa
https://dl.doubtnut.com/l/_dqnTJHEOU7MT
https://dl.doubtnut.com/l/_JAvyqvUAs7Xj


24. Let  be de�ned as f(x)=|x|+|x^2-1|`  

The total number of points at which of attains either a local maximum or

a local minimum is

Watch Video Solution

f :R ⇒ R

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

maximum at  and a local minimum at  If 

 then  is_____

Watch Video Solution

p(x)

x = 1 x = 3.

p(1) = 6andp(3) = 2, p ′ (0)

26. Let  be a function de�ned on  (the set of all real numbers) such

that  for

all  If  is a function de�ned on  with values in the interval 

 such that  for all  then the number of

point is  at which  has a local maximum is ___

Watch Video Solution

f R

f ′ (x) = 2010(x − 2009)(x − 2010)2(x − 2011)3(x − 2012)4,

x ∈ R. g R

(0, ∞) f(x) = ln(g(x)), x ∈ R,

R g

https://dl.doubtnut.com/l/_SunAzPTKYeLQ
https://dl.doubtnut.com/l/_FMVdodWcs46t
https://dl.doubtnut.com/l/_OKBr1uC8VvHp


Watch Video Solution

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}

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. 2x = (π + 4)r

https://dl.doubtnut.com/l/_OKBr1uC8VvHp
https://dl.doubtnut.com/l/_89uwIJNxKaRZ
https://dl.doubtnut.com/l/_1BjXhNa2a9WI
https://dl.doubtnut.com/l/_jIA4F9kp7Ssi


B. 

C. x=2r

D. 2x=r

Answer: C

Watch Video Solution

(4 − π)x = πr

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

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

α log|x| + βx2 + x

α = − 6, β =
1

2

α = − 6, β = −
1

2

α = 2, β = −
1

2

α = 2, β =
1

2

https://dl.doubtnut.com/l/_jIA4F9kp7Ssi
https://dl.doubtnut.com/l/_1JMS6vd003Ou
https://dl.doubtnut.com/l/_dIj5nKruZo8J


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

 has extreme values at  and 

 . Statement 1: f has local maximum at  and at  .

Statement 2:  (1) Statement 1 is false, statement 2 is

true (2) Statement 1 is true, statement 2 is true; statement 2 is a correct

explanation for statement 1 (3) Statement 1 is true, statement 2 is true;

statement 2 is not a correct explanation for statement 1 (4) Statement 1

is true, statement 2 is false

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.

Answer: C

Watch Video Solution

f(x) = ln |x| + bx2 + ax, x ≠ 0 x = 1

x = 2 x = 1 x = 2

a = andb =
1

2

−1

4

https://dl.doubtnut.com/l/_dIj5nKruZo8J
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