
MATHS

BOOKS - CENGAGE MATHS (HINGLISH)

MONOTONICITY AND MAXIMA MINIMA OF FUNCTIONS

Examples

1. Check the nature of the following di�erentiable functions (i) f(x) =

+sin xc,x in  (ii)f(x)=sinx+tan x-

Watch Video Solution

ex

R+ 2x, x ∈ (0, π/2)

2. Prove that the function  is strictly

increasing 

Watch Video Solution

f(x) = (log)e(x
2 + 1) − e−x + 1

∀x ∈ R.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_w0Y97brAck39
https://dl.doubtnut.com/l/_yVFsiNLtsytr


3. Find the least value of  for which the function  is an

increasing function in the interval `1

Watch Video Solution

k x2 + kx + 1

4. Find the values of  if  is

increasing for all values of 

Watch Video Solution

a f(x) = 2ex − ae−x + (2a + 1)x − 3

x.

5. If f(x) and g(x) are di�erentiable and increasing functions then which of

the following functions alwasys increases?

View Text Solution

https://dl.doubtnut.com/l/_yVFsiNLtsytr
https://dl.doubtnut.com/l/_dgx26SAeJfY4
https://dl.doubtnut.com/l/_9od859HdBPDh
https://dl.doubtnut.com/l/_h702EtjgTXun


6. Let

Then prove that  is increasing whenever is increasing.

Watch Video Solution

g(x) = (f(x))3 − 3(f(x))2 + 4f(x) + 5x + 3 sinx + 4 cos x ∀x ∈ R.

g

7. Find the complete set of values of for which the function 

f(x) =   

, x =1 , is strictly increasing x=1 

Watch Video Solution

α

{(x + 1, x < 1

α

x2 − x + 3, x < 1

8. Prove that function f(x) =

 is decreasing for all x.

Watch Video Solution

{ − 2x3 + 3x2 − 6x + 5, x < 0

−x2 − x + 1, x ≥ 0

https://dl.doubtnut.com/l/_5Y6sMstB66CA
https://dl.doubtnut.com/l/_m4me3LWXWfYH
https://dl.doubtnut.com/l/_L84FzmtQJpe0
https://dl.doubtnut.com/l/_lgN8p3Zt8ZUR


9. If  is an increasing function, then which of the following is not

possible?  are increasing  are

decreasing and  is increasing  are decreasing

Watch Video Solution

fogoh(x)

f(x), g(x), andh(x) f(x)andg(x)

h(x) f(x), g(x), andh(x)

10. 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

11. Let  be non-increasing and non-

decreasing functions, respectively, and  If  are

di�erentiable functions,  If  are di�erentiable for

all points in their respective domains and  then show  is

always, identically zero.

Watch Video Solution

f : [0, ∞)
−−−→
0, ∞andg : [0, ∞)

−−−→
0, ∞

h(x) = g(f(x)). fandg

h(x) = g(f(x)). fandg

h(0) = 0, h(x)

https://dl.doubtnut.com/l/_lgN8p3Zt8ZUR
https://dl.doubtnut.com/l/_9N8Jou0RrqKB
https://dl.doubtnut.com/l/_2sqtRC8irz4Y
https://dl.doubtnut.com/l/_KhNNhiQw1vGa


12. Find the values of  if  is invertible.

Watch Video Solution

p f(x) = cos x − 2px

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

Watch Video Solution

f(x) = (x − 2)2 / 3(2x + 1)

14. Separate the intervals of monotonocity of the following function: 

(i)   

(ii)   

(iii) 

Watch Video Solution

f(x) = 3x4 − 8x3 − 6x2 + 24x + 7

F (x) = − sin3 x + 3 sin2 x + 5, xin( − π/2, π/2)

f(x) = (2x − 1)(2x − 2)2

https://dl.doubtnut.com/l/_KhNNhiQw1vGa
https://dl.doubtnut.com/l/_S2YAEaOiLjpK
https://dl.doubtnut.com/l/_7A5YMwRtBNXb


15. अंतराल �ात क��जए �जन पर 

 

से �दत फलन f(i) �नरंतर वध�मान (ii) �नरंतर �ासमान है |

Watch Video Solution

f(x) =
4 sinx − 2x − x cos x

2 + cos x

16. Find the interval of monotonocity of the function 

Watch Video Solution

f(x) = |x − 1|x2.

17. Find the intervals of decrease and increase for the function

Watch Video Solution

f(x) = cos( )
π

x

18. Let  Find the

intervals of increase and decrease of 

g(x) = f(x) + f(1 − x)andfx > 0 ∀x ∈ (0, 1).

g(x).

https://dl.doubtnut.com/l/_j4Mpc3aikH0f
https://dl.doubtnut.com/l/_ZskvMcO4HuTX
https://dl.doubtnut.com/l/_RQOehtFMgsa2
https://dl.doubtnut.com/l/_CDaHqEw5bJMe


Watch Video Solution

19. Find the range of the function f(x) =x Si x-  x for xin 

Watch Video Solution

sin21

2
(0, )

π

2

20. Find the range of f(x)=

Watch Video Solution

sin− 1 x + tan− 1 +
1

π

x + 1

x2 + 2x + 5

21. Find the number of roots of the equation

Watch Video Solution

loge(1 + x) − = 0
tan− 1 x

1 + x

22. Find the number of roots of the function

f(x) = − 3x + sinx.
1

(x + 1)3

https://dl.doubtnut.com/l/_CDaHqEw5bJMe
https://dl.doubtnut.com/l/_nCrtE7QpboZL
https://dl.doubtnut.com/l/_KW0xV6M5TM20
https://dl.doubtnut.com/l/_UP73ZckuiEFX
https://dl.doubtnut.com/l/_haWDxbBP4bct


Watch Video Solution

23. Prove that 

Watch Video Solution

loge(1 + x) < xf or x > 0

24. Let  be di�erentiable on  and suppose 

 for all  Then show that 

 for all 

Watch Video Solution

fandg R

f(0) = g(0)andf ′ (x) ≤ g ′ (x) x ≥ 0.

f(x) ≤ g(x) x ≥ 0.

25. Show that  for all 

Watch Video Solution

1 + ξn(x + √x2 + 1) ≥ √1 + x2 x ≥ 0.

26. If `a , b >0a n d0

W h Vid S l i

https://dl.doubtnut.com/l/_haWDxbBP4bct
https://dl.doubtnut.com/l/_DMFOupGtStJY
https://dl.doubtnut.com/l/_XOHSChEhsfPq
https://dl.doubtnut.com/l/_Cfg6rRL8Yo3Y
https://dl.doubtnut.com/l/_Tm3PFR3d7so5


Watch Video Solution

27. Prove that 

Watch Video Solution

|cosα − cos β| ≤ |α − β|

28. If  . Explain the

identity, if any, used in the proof.

Watch Video Solution

P (1) = 0and , sinx + 2x ≥
dP (x)

dx

3x(x + 1)

π

29. For ,prove that and hence 

Watch Video Solution

0 < x <
π

2
x > sinx

cos(sinx) > sin(cos x)

30. Prove that  and hence 

 x in R

ex ≥ 1 + x

ex + √1 + e2x ≥ (1 + x) + √2 + 2x + x2 ∀

https://dl.doubtnut.com/l/_Tm3PFR3d7so5
https://dl.doubtnut.com/l/_CyZtTdW1dGMt
https://dl.doubtnut.com/l/_SRbHD9UmqNJM
https://dl.doubtnut.com/l/_RylgTM1xFsqd
https://dl.doubtnut.com/l/_NqLPzj4Do9Ug


Watch Video Solution

31. Separate the intervals of concavity of the following functions 

(i) f(x)= ,(ii) f(x)=x+sinx

Watch Video Solution

sin− 1 x

32. If graph of the function f(x) =  is concave

upward for all real x, then �nd values of a,

Watch Video Solution

3x4 + 2x3 + ax2 − x + 2

33. Prove that for any two numbers   

Watch Video Solution

x1 and x2

> e
2ex + ex

3

2x1 + x2

3

https://dl.doubtnut.com/l/_NqLPzj4Do9Ug
https://dl.doubtnut.com/l/_NPG9t90VQM2M
https://dl.doubtnut.com/l/_FFWqhVP9lKb6
https://dl.doubtnut.com/l/_CrdLmciLpFrU


34. Prove that in triangle ABC, sin 

Watch Video Solution

A + sinB + C ≤
3√3

2

35. Prove that   

If  for all I.

Watch Video Solution

am1 + am2 + …. + amn <
n

a1 + a2 + . . + an

(n)m

0 < m < 1 and ai > 0

36. Find the points of in�ection for  

Watch Video Solution

f(x) = sinx f(x) = 3x4 − 4x3

f(x) = x
1
3

37. Find the coordinates of the point of in�ection of the curve f(x) `=e^(-

x^(2))

Watch Video Solution

https://dl.doubtnut.com/l/_yERuv6SXl1wf
https://dl.doubtnut.com/l/_gxLVLeqBxkRW
https://dl.doubtnut.com/l/_bBINO5BmJsij
https://dl.doubtnut.com/l/_mu9fYxQ68LIM


38. The function y=  has turning point at P(2,-1) Then �nd

the values of a and b.

Watch Video Solution

(x − 4)
ax + b

x − 1

39. How many ciritcal points functionf(x)=(x-1)|x-3|-4x+12 has? How many of

these are points of local extrema?

Watch Video Solution

40. Discuss the extremum of the function f(x)=(x-1)(x-2)(x-3).How many

criticla points f(x) has?

Watch Video Solution

41. Find the points of extrema of the function f(x)=2 sec x+3 cosec x

https://dl.doubtnut.com/l/_mu9fYxQ68LIM
https://dl.doubtnut.com/l/_wdZNRYr8mmMG
https://dl.doubtnut.com/l/_dQ3Xa5kXr0Uc
https://dl.doubtnut.com/l/_HkPRqOoBHAwB
https://dl.doubtnut.com/l/_ePnfLERpYpSN


Watch Video Solution

42. Prove that for all a,b in the function f(X)

 has exactly one extremium.

Watch Video Solution

= 3x4 − 4x3 + 6x2 + ax + b

43. 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

44. Test f(x)={x} for the existence of alocal maximum and minimum at x=1,

where{.} represents the fractional part function.

Watch Video Solution

https://dl.doubtnut.com/l/_ePnfLERpYpSN
https://dl.doubtnut.com/l/_xKPUIMmrDpoN
https://dl.doubtnut.com/l/_HMzv2ZiU7lPR
https://dl.doubtnut.com/l/_srauO3GuNnfw


45. Let f(x)= .Investigate x=0 for local 

  

maxima/minima.

Watch Video Solution

{x3 + x2 + 10x, x < 0

−3 sinx, x ≥ 0

46. Let  If it has a maximum at  then �nd the

value of 

Watch Video Solution

f(x) = + x2.
a

x
x = − 3,

a.

47. Discuss the extremum of 

Watch Video Solution

f(x) = sinx(1 + cos x), x ∈ (0, )
π

2

48. Find the points at which the function  given by

 has local maxima and local minima and points

f

f(x) = (x − 2)4(x + 1)3

https://dl.doubtnut.com/l/_cwt5QeJUPy0E
https://dl.doubtnut.com/l/_g22Epoi421G4
https://dl.doubtnut.com/l/_Drolp7mXUaRi
https://dl.doubtnut.com/l/_sDeBoJqswwFS


of in�exion.

Watch Video Solution

49. Discuss the extremum of 

Watch Video Solution

f(x) = 40(3x48x3 − 18x2 + 60).

50. Discuss extrema of the function 

Watch Video Solution

f(x) = ∫
x

l

2(x − 1)(x − 2)
3

+ 3(x − 1)
2
(x − 2)

2
dx

51. Let `f(x)=sin^3x+lambdasin^2x ,-pi/2

Watch Video Solution

52. Let `f(x)=sin^3x+lambdasin^2x ,-pi/2

https://dl.doubtnut.com/l/_sDeBoJqswwFS
https://dl.doubtnut.com/l/_ymlMOXneaZ48
https://dl.doubtnut.com/l/_0uBStznhtIzy
https://dl.doubtnut.com/l/_VRZPY6zCq7Dw
https://dl.doubtnut.com/l/_OGLFjUmoYBh1


Watch Video Solution

53. Discuss the extrema of 

Watch Video Solution

f(x) = , x ∈ (0, )
x

1 + x tanx

π

2

54. Find the point of extream of the function .Draw the graph

of the function and hence �nd the range of function .Also detrmine which

is bigger, ?

View Text Solution

f(x) =
12

xx

or
1

(π)
1
e

1

(e)
1
π

55. Discuss the extreama of the following functions

Watch Video Solution

(i)f(x) = |x|, (ii)f(x) = e− |x | , (iii)f(x) = x2 / 3

https://dl.doubtnut.com/l/_OGLFjUmoYBh1
https://dl.doubtnut.com/l/_IcMNbPTMbOJY
https://dl.doubtnut.com/l/_lfIu9VpWHZoC
https://dl.doubtnut.com/l/_Zkyu3fiaCvzF


56. If 1 .Investigate the functions at x for

maxima/manima

Watch Video Solution

f(x) = {x2, x ≤ 0

57. Discuss the extremum of 

Watch Video Solution

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

58.  Find the values of  if 

is a point of maxima.

Watch Video Solution

f(x) = { , x > 0x + a, x ≤ 0
cos(πx)

2
a x = 0

59. let  if  is  to  and 

if  if  to .All possible real values of  such that  has the smallest

value at  are

f(x) = − x3 +
b3 − b2 + b − 1

b2 + 3b + 2
x 0 1 f(x) = 2x − 3

x 1 3 b f(x)

x = 1

https://dl.doubtnut.com/l/_9ookapHxk0HI
https://dl.doubtnut.com/l/_RZY9B2bhXWto
https://dl.doubtnut.com/l/_WFuzW53AyZn4
https://dl.doubtnut.com/l/_3LtmfzYNyqDN


Watch Video Solution

60.  where 

 Find the condition if  attains the minimum

value only at one point.

Watch Video Solution

f(x) = |ax − b| + c|x| ∀x ∈ ( − ∞, ∞),

a > 0, b > 0, c > 0. f(x)

61. Let  Discuss the global maxima and

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

corresponding intervals.

Watch Video Solution

f(x) = 2x3 = 9x2 + 12x + 6.

f(x) ∈ [0, 2]and(1, 3) f(x)

62. Find the absolute maximum and absolute minimum values of

 in 

Watch Video Solution

f(x) = 3x4 − 8x3 + 12x2 − 48x + 25 [0,  3]

https://dl.doubtnut.com/l/_3LtmfzYNyqDN
https://dl.doubtnut.com/l/_6T6C5r6Fy9wP
https://dl.doubtnut.com/l/_Vn7Z5XhVSQZj
https://dl.doubtnut.com/l/_VsMiTUR0B7sq


63. Find the range of the function .

Watch Video Solution

f(x) = 4 cos3 x − 8 cos(2)x + 1

64. Find the range of the function 

Watch Video Solution

f(x) = 2√x − 2 + √4 − x

65. A functiony =f(x) is represented parametrically as following 

  

  

where t in [-2,2] 

Find the intervals of monotonicity and also �nd the points of

extreama.Also �nd the range of function.

Watch Video Solution

x = ϕ(t) = t5 − 20t + 7

y = ψ(t) = 4t3 − 3t2 − 18t + 3

https://dl.doubtnut.com/l/_zTSwPlLgB4i7
https://dl.doubtnut.com/l/_RSCa0UuvqNY2
https://dl.doubtnut.com/l/_QHArElhuYaJR


66. Find how many roots of the equations 

Watch Video Solution

x4 + 2x2 − 8x + 3 = 0.

67. Draw the graph of y=

Watch Video Solution

x2

√x + 1

68. Draw the graph of .Also  

(i) Find the range of the functionf 

(ii) Find the point of in�ection. 

(iii)Find the values of k if =k has two distinct real roots

Watch Video Solution

y = xex

1xex

69. Minimum integral value of k for which the equation  has

exactly three real distinct solution,

ex = kx2

https://dl.doubtnut.com/l/_fbLcQq8dLWeY
https://dl.doubtnut.com/l/_r1yzthwcMRst
https://dl.doubtnut.com/l/_eWV5DsspcdXf
https://dl.doubtnut.com/l/_qnucmTLXJFCP


Watch Video Solution

70. Draw the graph of .Find the range of the

function .Also �nd the values of k if (x) has two distinct real roots.

Watch Video Solution

f(x) = loge(√1 − x2)

71. Draw the graph of 

Watch Video Solution

f(x) =
x2 − 5x + 6

x2 − x

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

Watch Video Solution

a x3 − 3x + a = 0

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

such that 

ABC

tanA + tanB + tanC = 100.

https://dl.doubtnut.com/l/_qnucmTLXJFCP
https://dl.doubtnut.com/l/_viM2rhSwlD2z
https://dl.doubtnut.com/l/_NBcfwPXUdUDl
https://dl.doubtnut.com/l/_hHK7IIXK3Dls
https://dl.doubtnut.com/l/_UZnUmuifhXqm


Watch Video Solution

74. If  is a real number satisfying the equation 

then �nd the values of the parameter  for which the equation

 gives six real and distinct values of  .

Watch Video Solution

t 2t3 − 9t2 + 30 − a = 0,

a

x + = t
1

x
x

75. The tangent to the parabola  has been drawn so that the

abscissa  of the point of tangency belongs to the interval [1,2]. Find 

for which the triangle bounded by the tangent, the axis of ordinates, and

the straight line  has the greatest area.

Watch Video Solution

y = x2

x0 x0

y = x02

76. Find the point  on the ellipse  in the �rst

quadrant, so that the area enclosed by the lines  ,

and the x-axis is maximum.

(α, )β 4x2 + 3y2 = 12,

y = x, y = β, x = α

https://dl.doubtnut.com/l/_UZnUmuifhXqm
https://dl.doubtnut.com/l/_kBnFNKN1axhh
https://dl.doubtnut.com/l/_Y5iw7pOX0oI6
https://dl.doubtnut.com/l/_9wzbfJylBWa9


Watch Video Solution

77.  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.

78. Find the points on the curve  whose distance

from the origin is maximum or minimum.

Watch Video Solution

5x2 − 8xy + 5y2 = 4

79. Rectangles are inscribed inside a semi-circle of radius  Find the

rectangle with maximum area.

Watch Video Solution

r.

https://dl.doubtnut.com/l/_9wzbfJylBWa9
https://dl.doubtnut.com/l/_iEPOHukoKBUb
https://dl.doubtnut.com/l/_YHyS9dSWIlZq
https://dl.doubtnut.com/l/_A9dHxw8uOmHc


80. A running track of 440 ft is to be laid out enclosing a football �eld,

the shape of which is a rectangle with a semi-circle at each end. If the

area of the rectangular portion is to be maximum, then �nd the length of

its sides.

Watch Video Solution

81. If the sum of the lengths of the hypotenuse and another side of a

right-angled triangle is given, show that the area of the triangle is

maximum when the angle between these sides is 

Watch Video Solution

.
π

3

82. The tangent to the parabola  has been drawn so that the

abscissa  of the point of tangency belongs to the interval [1,2]. Find 

for which the triangle bounded by the tangent, the axis of ordinates, and

the straight line  has the greatest area.

y = x2

x0 x0

y = x02

https://dl.doubtnut.com/l/_A9dHxw8uOmHc
https://dl.doubtnut.com/l/_8cF7dGAMcZ5j
https://dl.doubtnut.com/l/_x9JhOIdwck6L
https://dl.doubtnut.com/l/_N59nMH2mwdEt


Watch Video Solution

83. Find the point  on the ellipse  in the �rst

quadrant, so that the area enclosed by the lines  ,

and the x-axis is maximum.

Watch Video Solution

(α, )β 4x2 + 3y2 = 12,

y = x, y = β, x = α

84.  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.

85. Find the points on the curve  whose distance

from the origin is maximum or minimum.

Watch Video Solution

5x2 − 8xy + 5y2 = 4

https://dl.doubtnut.com/l/_N59nMH2mwdEt
https://dl.doubtnut.com/l/_G4tYhrhL2A1w
https://dl.doubtnut.com/l/_jNqdjJSf87LX
https://dl.doubtnut.com/l/_ctZvgyJIbhXy


Watch Video Solution

86. A sheet of area  is used to make an open tank with square base.

Find the dimensions of the base such that the volume of this tank is

maximum.

Watch Video Solution

40m2

87. A sheet of area  is used to make an open tank with square base.

Find the dimensions of the base such that the volume of this tank is

maximum.

Watch Video Solution

40m2

88. The latest edge of a regular hexagonal pyramid is  If the volume

is maximum, then �nd its height.

Watch Video Solution

1cm.

https://dl.doubtnut.com/l/_ctZvgyJIbhXy
https://dl.doubtnut.com/l/_iojJPezPXYFz
https://dl.doubtnut.com/l/_bkgLx94iKHMi
https://dl.doubtnut.com/l/_XCrqNFIqLHiY
https://dl.doubtnut.com/l/_MMP4UeK7eoGD


89. 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

90. Show that height of the cylinder of greatest volume which can be

inscribed in a right circular cone of height h and semi vertical angle is

one-third that of the cone and the greatest volume of cylinder is

Watch Video Solution

πh3 tan2 α.
4
27

91. Find the possible values of  such that 

is monotonically increasing for 

Watch Video Solution

a f(x) = e2x − (a + 1)ex + 2x

x ∈ R.

https://dl.doubtnut.com/l/_MMP4UeK7eoGD
https://dl.doubtnut.com/l/_UAFQ1wNOn0Gg
https://dl.doubtnut.com/l/_ZU4MjvKR3FLV


92. Of

is a decreasing function for all  �nd the permissible values of 

Watch Video Solution

f(x) = tan− 1( ) − log(x2 + x + 1)(λ2 − 5λ + 3)x + 10
2

√3

2x + 1

√3

x ∈ R, λ.

93. Let  be an increasing function on

the set  . Then,  and  satisfy (a)  (b) 

 (c)  (d)  and 

Watch Video Solution

f(x) = x3 + ax2 + bx + 5 s ∈2 x

R a b a2 − 3b − 15 > 0

a2 − 3b + 15 > 0 a2 − 3b + 15 < 0 a > 0 b > 0

94. Prove that ,where [.] represents greatest

integer function.

Watch Video Solution

[ lim
x→ 0

] = 1
sinx. tanx

x2

https://dl.doubtnut.com/l/_emOU2tcVK4mF
https://dl.doubtnut.com/l/_CmzSXQqm5rwd
https://dl.doubtnut.com/l/_As8mbpvt32gB


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

Watch Video Solution

96. lf  and ,then

prove that `f(x)f^-1(x)

Watch Video Solution

f' (x) > 0, f(x) > 0 ∀x ∈ (0, 1) f(0) = 0, f(1) = 1

97. Discuss the monotonocity of  where 

 It is given that 

Find also the point of maxima and minima of 

Watch Video Solution

Q(x),

Q(x) = 2f( ) + f(6 − x2) ∀x ∈ R
x2

2
fx > 0 ∀x ∈ R.

Q(x).

98. Prove that 

View Text Solution

( )

2

+
tan− 1(1)

e

2e

√e2 + 1

https://dl.doubtnut.com/l/_7sE550imIQ8d
https://dl.doubtnut.com/l/_2EGVisuASWb3
https://dl.doubtnut.com/l/_UKWnPsuqsfSj
https://dl.doubtnut.com/l/_5nrcqlK9Pmca


View Text Solution

99. Prove that `sin^2theta

Watch Video Solution

100.  and

 and  for 

 Find continuity and di�erentiability of g(x) for 

Watch Video Solution

F (x) = x3 − 3x2 + 6

g(x) = max {F (t) : x + 1 ≤ t ≤ x + 2} − 3 ≤ x < 0 1 − x

x ≥ 0 x ∈ [ − 3, 1]

101. Show that 

View Text Solution

5x ≤ 8 sinx − sin 2x ≤ 6xf or x ≤ x ≤
π

3

102. Let  be a non-negative continuous function. If 

 then �nd 

f(x), x ≥ 0,

f ′ (x)cos x ≤ f(x)sinx ∀x ≥ 0, f( )
5π

3

https://dl.doubtnut.com/l/_5nrcqlK9Pmca
https://dl.doubtnut.com/l/_WDMblv8aNrrf
https://dl.doubtnut.com/l/_ZZtaVhufqqmR
https://dl.doubtnut.com/l/_yEsiWu0nEwQ8
https://dl.doubtnut.com/l/_xnoIqxDuCxxv


Watch Video Solution

103. If  for all positive  where  and  show that 

Watch Video Solution

ax2 + ≥ c
b

x
x a > 0 b > 0,

27ab2 ≥ 4c3.

104. Prove that  (Justify the

inequality, if any used).

Watch Video Solution

sinx + 2x ≥ , ∀x ∈ [0, ]
3x(x + 1)

π

π

2

105. Find the set of values of p for which line 

intersect the curve at three distinct points.

View Text Solution

2px − 4y + 2π − 9 = 0

y = cos − 1

https://dl.doubtnut.com/l/_xnoIqxDuCxxv
https://dl.doubtnut.com/l/_ITSb6xDpXQEM
https://dl.doubtnut.com/l/_QRdvUN6hT5wl
https://dl.doubtnut.com/l/_zz8tRJcJivRF


106. From a �xed point  on the circumference of a circle of radius  the

perpendicular  falls on the tangent at  Find the maximum area of

triangle 

Watch Video Solution

A r,

AY P .

APY .

107.  are two points on a circle of centre  and radius  . The

angle  being  , �nd the value of  when the radius of the circle

inscribed in the triangle  is maximum.

Watch Video Solution

PandQ C α

PCQ 2θ sin θ

CPQ

108. The lower corner of a leaf in a book is folded over so as to reach the

inner edge of the page. Show that the fraction of the width folded over

when the area of the folded part is minimum is 

Watch Video Solution

2/3.

https://dl.doubtnut.com/l/_FCJAXU2eo3vT
https://dl.doubtnut.com/l/_VcOZtYMJn6W8
https://dl.doubtnut.com/l/_XoP2fn7e3xQO
https://dl.doubtnut.com/l/_x0vNVXFwLoA6


Illustration

109. 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

110. 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

https://dl.doubtnut.com/l/_x0vNVXFwLoA6
https://dl.doubtnut.com/l/_nZbSHoOpKkwe


1. For each of the following graph, comment whether f(x) is increasing or

decreasing or neither incresing nor decreasing at x=a. 

View Text Solution

https://dl.doubtnut.com/l/_U2sxGY8OJFto


Exercise 6 1

2. Consider the following graphs of the functions. Check each for the

extrema at x=a 

View Text Solution

1. Prove that the following functions are strictly increasing:

Watch Video Solution

f(x) = log(1 + x) −
2x

2 + x

https://dl.doubtnut.com/l/_lwEbCA27OzZF
https://dl.doubtnut.com/l/_cQRlFhiTeA4i


2. Separate the intervals of monotonocity for the following function: 

(a)   

(b)   

(c )   

(d)   

(e ) 

View Text Solution

f(x) = − 2x3 − 9x2 − 12x + 1

f(x) = x2e−x

f(x) = sinx + cos x, x ∈ (0, 2π)

f(x) = 3 cos4 x + cos x, x ∈ (0, 2π)

f(x) = (loge x)2 + (loge x)

3. Discuss monotonocity of  `g(x)=x/(tanx),w h e r e

Watch Video Solution

f(x) = and
x

sinx

4. A function  is given by  and  for all 

 then  is

Watch Video Solution

y = f(x) x =
1

1 + t2
y =

1

t(1 + t2)

t > 0 f

https://dl.doubtnut.com/l/_cQRlFhiTeA4i
https://dl.doubtnut.com/l/_aocBbOqGp333
https://dl.doubtnut.com/l/_YvZbuh8EJKCa
https://dl.doubtnut.com/l/_cplKtnM3ZPBM


5. Find the value of  for which the function

 decreases montonically for all real 

Watch Video Solution

a

(a + 2)x3 − 3ax2 + 9ax − 1 x.

6. Find the value of  in order that 

decreases for all real values of 

Watch Video Solution

a f(x) = √3 sinx − cos x − 2ax + b

x.

7. Discuss the monotonocity of function

Watch Video Solution

f(x) = 2 log|x − 1| − x2 + 2x + 3.

8. If  for  then

check the monotonicity of f(x)

f(x) = sinx + loge|secx + tanx| − 2x x ∈ ( − , )
π

2

π

2

https://dl.doubtnut.com/l/_UT6kesJnzNqx
https://dl.doubtnut.com/l/_WhOzsH1Q9W6w
https://dl.doubtnut.com/l/_IBitQyEyY7zx
https://dl.doubtnut.com/l/_jqgRVRaWwVYM


Exercise 6 2

Watch Video Solution

9. Find the interval of the monotonicity of the function f(x)=

Watch Video Solution

loge( )
loge x

x

10. Let  Then �nd

the interval in which  increases.

Watch Video Solution

g(x) = f(logx) + f(2 − logx)andfx < 0 ∀x ∈ (0, 3).

g(x)

1. Find the range of f(X) =t 

Watch Video Solution

tan− 1 x − loge x ∈ , (√3)
1

2

1

√3

https://dl.doubtnut.com/l/_jqgRVRaWwVYM
https://dl.doubtnut.com/l/_DF3HUHJmzEBA
https://dl.doubtnut.com/l/_MBtqedUrwccn
https://dl.doubtnut.com/l/_FZHE6lEVpnmr
https://dl.doubtnut.com/l/_u2dlZdJfBJP8


2. Find the range of f(x) =

Watch Video Solution

+ ∈ (0, )
sinx

x

x

tanx

π

2

3. Range of 

Watch Video Solution

f(x) = sin− 1 x + cos − 1 x + cot − 1 x

4. Find the number of solution of the equation 

Watch Video Solution

x3 + 2x + cos x + tanx = 0 ∈ ( − , )
π

2

π

2

5. Show that 

Watch Video Solution

⟨1n(1 + x)f or x⟩0
x

(1 + x)

https://dl.doubtnut.com/l/_u2dlZdJfBJP8
https://dl.doubtnut.com/l/_UuidFwYLIo7N
https://dl.doubtnut.com/l/_Ez3uZH2P0VrU
https://dl.doubtnut.com/l/_YlOLLtGd8P79


6. For `0

Watch Video Solution

7. Show that 

Watch Video Solution

tan− 1 x > if x ∈ (0, ∞).
x

1 + x2

3

8. Show that  where 

Watch Video Solution

2 sinx + tanx ≥ 3x, 0 ≤ x <
π

2

9. Prove that  is monotonically decreasing in  Hence,

prove that `(2x)/pi

Watch Video Solution

f(x) =
sinx

x
[0, ].

π

2

https://dl.doubtnut.com/l/_3QcQU6qvdL53
https://dl.doubtnut.com/l/_6p06NLwSIAI7
https://dl.doubtnut.com/l/_hbbwNUFbpjVK
https://dl.doubtnut.com/l/_mJDH6Vs5qhhj


Exercise 6 3

10. For `0

Watch Video Solution

1. Show that graph of the function (x) =  always concave

downwards.

Watch Video Solution

loge(x − 2) −
1

x

2. Separate the interval of convaity of y =x 

Watch Video Solution

loge x − +
x2

2

1

2

3. consider f(X)=   

If  for  and  then �nd the

cos 2x + 2xλ2 + (2λ + 1)(λ − 1)x2, λ ∈ R

α ≠ β and <
f(α + β)

2

f(α) + f(β)

2
α β

https://dl.doubtnut.com/l/_pCoHTMJQ7Ocu
https://dl.doubtnut.com/l/_d8sgaDVpueve
https://dl.doubtnut.com/l/_NyV1FAQeOslM
https://dl.doubtnut.com/l/_xk4A9Vbf3Kd8


values of 

Watch Video Solution

λ

4. Find the values of x where function  in

 has point of in�ection

Watch Video Solution

f(X)m = (sinx + cos x)(ex)

(0, 2π)

5. Prove that  If 

 for all I.

Watch Video Solution

< ( )
mam1 + am2 + …. + amn

n

a1 + a2 + . . + an

n

0 < m < 1 and ai > 0

6. Find the least value of  in an acute angled

triangle.

Watch Video Solution

secA + secB + secC

https://dl.doubtnut.com/l/_xk4A9Vbf3Kd8
https://dl.doubtnut.com/l/_1srsDtjGmyjL
https://dl.doubtnut.com/l/_qsCVOuzSKhXU
https://dl.doubtnut.com/l/_QAwyg7losNpd


Exercise 6 4

1. Find the critical (stationary ) points of the function f(X)=

+5Name these points .Also �nd the point of in�ection

Watch Video Solution

−
x5

20
x4

12

2. The curve  has a stationary point at  . Find

the values of  . Also, show that  has point of maxima at this

point.

Watch Video Solution

f(x) =
x2 + ax + 6

x − 10
(4, 1)

aandb f(x)

3. If the function f(x) =  has maximum value at x=2 such that f(2) =1 ,

then �nd the values of a and b

Watch Video Solution

axebx
2

https://dl.doubtnut.com/l/_5blMZ2vbsMPV
https://dl.doubtnut.com/l/_Xp1pHOmO7JVy
https://dl.doubtnut.com/l/_budxMDA0Zbec
https://dl.doubtnut.com/l/_Ye4ylSYJK4H3


4. Discuss the extremum of 

Watch Video Solution

f(x) = (x + )
1

3

1

x

5. Discuss the extremum of  

Watch Video Solution

f(x) = 1 + 2 sinx + 3 cos2 x, x ≤ x ≤
2π

3

6. Discuss the extremum of

Watch Video Solution

f(x) = sinx + sin 2x + sin 3x, 0 ≤ x ≤ π.
1
2

1

3

7. Let  . Find the local maximum

and local minimum of 

Watch Video Solution

f(x) = − sin3 x + 3 sin2 x + 5on[0, ]
π

2

f(x).

https://dl.doubtnut.com/l/_Ye4ylSYJK4H3
https://dl.doubtnut.com/l/_nq39CRrynWxR
https://dl.doubtnut.com/l/_tuSent6k0IWV
https://dl.doubtnut.com/l/_1p72D64rY76s


8. discuss the extremum of 

Watch Video Solution

f(θ) = sinp θ cosq θ, p, q > 0, 0 < θ <
π

2

9. Find the maximum and minimum values of the function

 Given that

Watch Video Solution

y = (log)e(3x4 − 2x3 − 6x2 + 6x + 1) ∀x ∈ (0, 2)

(3x4 − 2x3 − 6x2 + 6x2 + 6x + 1) > 0Ax ∈ (0, 2)

10. Discuss the extremum of 

Watch Video Solution

f(x) = x(x2 − 4)
− 1

3

11. Discuss the maxima and minima of the function 

Draw the graph of  and �nd the range of 

Watch Video Solution

f(x) = x − x .
2
3

4
3

y = f(x) f(x).

https://dl.doubtnut.com/l/_HAzQU9fcMaeW
https://dl.doubtnut.com/l/_UyfXl0VvCDRZ
https://dl.doubtnut.com/l/_4wa4q0UAmhuA
https://dl.doubtnut.com/l/_zWeremvKWUBW


12. Discuss the extremum of `f(x)={|x^2-2|,-1lt=x

Watch Video Solution

13. Discuss the extremum of

Watch Video Solution

f(x) = {1 + sinx, x < 0x2 − x + 1, x ≥ 0atx = 0

14. Find the minimum value of 

Watch Video Solution

|x| +
∣
∣
∣
x +

∣
∣
∣

+ |x − 3| +
∣
∣
∣
x −

∣
∣
∣
.

1

2

5

2

15. Let  be de�ned as `f(x)={tan^(-1)alpha-5x^2,0

Watch Video Solution

f(x)

https://dl.doubtnut.com/l/_zWeremvKWUBW
https://dl.doubtnut.com/l/_lBFojdjCgbr9
https://dl.doubtnut.com/l/_7A3NnZ1ld2Rj
https://dl.doubtnut.com/l/_vNz3PMNVfmul
https://dl.doubtnut.com/l/_LaXqOQfVyq8P
https://dl.doubtnut.com/l/_WkgCrmeHgctV


Exercise 6 5

16. Let

 Find

the values of  for which  has the greatest value at 

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. Draw the graph of  .

Watch Video Solution

f(x) =
x2 − x + 1

x2 + x + 1

2. Discuss the number of roots of the equation  for

di�erent value of 

Watch Video Solution

e(k − x logx) = 1

k.

https://dl.doubtnut.com/l/_WkgCrmeHgctV
https://dl.doubtnut.com/l/_TKbRknOuio99
https://dl.doubtnut.com/l/_jYSZQCwh1xXJ


Exercise 6 6

3. Draw the graph of 

Watch Video Solution

y = (x + 1) + (x − 1)
2
3

2
3

4. Draw the graph of . Find the point of

in�ection

Watch Video Solution

f(X) = loge(1 − loge x)

5. Draw and graph of . Also �nd the range.

Watch Video Solution

f(x) =
4 loge x

x2

1. A private telephone company serving a small community makes a pro�t

of Rs. 12.00 per subscriber, if it has 725 subscribers. It decides to reduce

https://dl.doubtnut.com/l/_43qbruJjvuIA
https://dl.doubtnut.com/l/_WBuEBugui5HA
https://dl.doubtnut.com/l/_D0692aHnor78
https://dl.doubtnut.com/l/_YCZ4BlSzrEpp


the rate by a �xed sum for each subscriber over 725, thereby reducing the

pro�t by 1 paise per subscriber. Thus, there will be pro�t of Rs. 11.99 on

each of the 726 subscribers, Rs. 11.98 on each of the 727 subscribers, etc.

What is the number of subscribers which will give the company the

maximum pro�t?

Watch Video Solution

2. एक वृ� और एक वग� के प�रमाप का योग k है, जह� k एक अचर है �स� क��जए िक उनके

�े�फल का योग �न�तम है जब वग� क� भुजा वृ� क� ि��ा क� दगुनी है|

Watch Video Solution

3. A �gure is bounded by the curves

 At what point  should a

tangent be drawn to curve  for it to cut o� a trapezium of

greatest area from the �gure?

Watch Video Solution

y = x2 + 1, y = 0, x = 0, andx = 1. (a, b)

y = x2 + 1

https://dl.doubtnut.com/l/_YCZ4BlSzrEpp
https://dl.doubtnut.com/l/_rnxCy9sFxkcP
https://dl.doubtnut.com/l/_JGLE9HzRQ4nA


4. Find the minimum length of radius vector of the curve 

Watch Video Solution

+ = 1
a2

x2

b2

y2

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

 attains minima, when 

Watch Video Solution

f(x) = ex cos x x ∈ [0, 2π].

6. An electric light is placed directly over the centre of a circular plot of

lawn 100 m in diameter. Assuming that the intensity of light varies

directly as the sine of the angle at which it strikes an illuminated surface

and inversely as the square of its distance from its surface, how should

the light be hung in order that the intensity may be as great as possible

at the circumference of the plot?

Watch Video Solution

https://dl.doubtnut.com/l/_JGLE9HzRQ4nA
https://dl.doubtnut.com/l/_0CWVtLyNjdC9
https://dl.doubtnut.com/l/_v6aMQLhQP3BC
https://dl.doubtnut.com/l/_MVF7U6605UoR


7. A swimmer  is in the sea at a distance  from the closest point 

on a straight shore. The house of the swimmer is on the shore at distance

 /h per hour and walk at a speed of  , `u

Watch Video Solution

S dkm A

Lkm vkm/h

8. Let  be a �xed point, where  A straight line passing

through this point cuts the positive direction of the coordinate axes at

the point  . Find the minimum area of triangle  being the

origin.

Watch Video Solution

(h, k) h > 0, k > 0.

PandQ OPQ, O

9. A point  is given on the circumference of a circle of radius  Chords

QR are parallel to the tangent at  Determine the maximum possible

area of triangle PQR.

Watch Video Solution

P r.

P .

https://dl.doubtnut.com/l/_hWgk75L8fsM6
https://dl.doubtnut.com/l/_bfObWRODmWLV
https://dl.doubtnut.com/l/_b0f07uvc22nP


Exercise 6 7

1. A metal box with a square base and vertical sides is to contain 1024 cm3

of water, the material for the top and bottom costs Rs 5 per cm2 and the

material for the sides costs Rs 2.50 per cm2. Find the least cost of the

box.

Watch Video Solution

2.  आयतन बाले िड�े सभी बंद बेलनकार ( लंब वृतीय ) िड�� म� से �ूनतम पृ�

�े�फल वाले िड�े क� �वमाएँ �ात क��जए

Watch Video Solution

100cm2

3. The lateral edge of a regular rectangular pyramid is  The

lateral edge makes an angle  with the plane of the base. Find the value

of  for which the volume of the pyramid is greatest.

Watch Video Solution

acmlong.

α

α

https://dl.doubtnut.com/l/_zST6mHRHUDZ6
https://dl.doubtnut.com/l/_RvMqCJhFCG30
https://dl.doubtnut.com/l/_iBtoKbHK9Zk5


Exercise Single

4. Show that the cone of the greatest volume which can be inscribed in a

given sphere has an altitude equal to 2/3 of the diameter of the sphere.

Watch Video Solution

5. A regular square based pyramid is inscribed in a sphere of given radius

 so that all vertices of the pyramid belong to the sphere. Find the

greatest value of the volume of the pyramid.

Watch Video Solution

R

1. A function is matched below against an interval where it is supposed to

be increasing. Which of the following parts is incorrectly matched?

Interval, Function [2,  ,   , ∞) 2x3 − 3x2 − 12x + 6 ( − ∞, ∞)

https://dl.doubtnut.com/l/_iBtoKbHK9Zk5
https://dl.doubtnut.com/l/_uXNS1BsljoF8
https://dl.doubtnut.com/l/_WtQ8n6MkLnBN
https://dl.doubtnut.com/l/_RU1zDkbcYkP2


  ,   , 

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

x3 = 3x2 + 3x + 3 ( − ∞ − 4) x3 + 6x2 + 6 ( − ∞, )
1

3

3x2 − 2x + 1

[2, ∞), 2x3 − 3x2 − 12x + 6

[ − ∞, ∞), x3 − 3x2 − 3x + 3

[ − ∞, − 4), x3 − 6x2 + 6

[ − ∞, ], 3x2 − 2x + 1
1

3

2. On which of the following intervals is the function 

decreasing?  (b)   (d) none of these

A. 

B. (0,1)

C. 

x100 + sinx − 1

(, )
π

2
(0, 1) ( , π)

π

2

(0, π/2)

(π/2, π)

https://dl.doubtnut.com/l/_RU1zDkbcYkP2
https://dl.doubtnut.com/l/_UjpgiMXcwg1f


D. None of these

Answer: 4

Watch Video Solution

3. The function  is an increasing function in 

 (b)   (d) 

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

f(x) = tan− 1(sinx + cos x)

( − , )
π

2

π

4
(0, )

π

2
( − , )

π

2

π

2
( , )
π

4

π

2

(0, π/2)

(0, )
π

2

( − , )
π

2

π

2

( , )
π

4

π

2

https://dl.doubtnut.com/l/_UjpgiMXcwg1f
https://dl.doubtnut.com/l/_5r3FxdvMmwoy


4. Consider the following statements in S and R S: Both 

are decrerasing function in the interval  R: If a di�erentiable

function decreases in an interval  then its derivative also decrease

in  Which of the following it true? Both S and R are wrong. Both S

and R are correct, but R is not the correct explanation of S. S is correct

and R is the correct explanation for S. S is correct and R is wrong.

A. Both S and R are wrong

B. Both S and R are correct , but R is not the correct explanation ofS.

C. S is correct and R is the correct explanation for S.

D. S is correct and R is wrong.

Answer: 4

Watch Video Solution

sinxand cos x

( , π)
π

2

(a, b),

a, b).

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

 is increasing is  (b)  (c)  (d) 3 sinx − 4 sin3 x
π

3

π

2

3π

2
π

https://dl.doubtnut.com/l/_b7g5GVHnDfXZ
https://dl.doubtnut.com/l/_o1jeehygxxRR


A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

π

3

π

2

π

2

(π)

6. The function  decreases in the interval  (b)   (d)

none of these

A. (0,e)

B. (0,1)

C. 

D. none of these

Answer: 3

xx (0, e) (0, 1) (0, )
1

e

(0, )
1

e

https://dl.doubtnut.com/l/_o1jeehygxxRR
https://dl.doubtnut.com/l/_pCbsnoAqVGvs


Watch Video Solution

7. Let f(x) =  Then f(x) is

A. increasing in (0,3a) decreasing in (3a,4a)

B. increasing in (a,4a),decreasing in 

C. increasing in 

D. none of these

Answer: 1

Watch Video Solution

x√4ax − x2, (a > 0)

(5a, ∞)

(0, 4a)

8. Function  is monotonically increasing when 

 (b)   (d) `0

A. 

B. 

f(x) = |x| − |x − 1|

x < 0 x > 1 x < 1

x < 0

x > 0

https://dl.doubtnut.com/l/_pCbsnoAqVGvs
https://dl.doubtnut.com/l/_utS8l7g156d9
https://dl.doubtnut.com/l/_q3KhFbzcJOCU


C. 

D. 

Answer: 4

Watch Video Solution

x < 0

0 < x < 1

9. If  where {x} denotes the fractional part of  then

 is decreasing in  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

f ′ (x) = |x| − {x}, x,

f(x) ( − , 0)
1

2
( − , 2)

1

2
( − , 2)

1

2
( , ∞)

1

2

( , 0)
−1

2

( , 2)
−1

2

( , 2)
−1

2

( , ∞)
1

2

https://dl.doubtnut.com/l/_q3KhFbzcJOCU
https://dl.doubtnut.com/l/_iRnEdCtOVoiw
https://dl.doubtnut.com/l/_5OdG3yhZjtHd


10. The length of the largest continuous interval in which the function

 is monotonic is  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: 2

Watch Video Solution

f(x) = 4x − tan 2x
π

2

π

4

π

8

π

16

π/2

π/4

π/8

π/16

11.  is monotonically increasing in

 (b)   (d) 

A. 

B. 

C. 

f(x) = (x − 2)|x − 3|

( − ∞, ) ∪ (3, ∞)
5

2
( , ∞)

5

2
(2, ∞) ( − ∞, 3)

( − ∞, 5/2) ∪ (3, ∞)

5/2, ∞)

(2, ∞)

https://dl.doubtnut.com/l/_5OdG3yhZjtHd
https://dl.doubtnut.com/l/_TEovSP911E1x


D. 

Answer: 1

Watch Video Solution

( − ∞, 3)

12.  monotonically decreases in

A. 

B. 

C. [0,8)

D. 

Answer: 2

Watch Video Solution

f(x) = (x − 8)4(x − 9)5, 0 ≤ x ≤ 10,

( , 10)
76
9

((8), )
76
9

( , 10)
76
9

13. For all   (b) `(log)_e(1+x) x (log)_e x > x`x ∈ (0, 1) ex < 1 + x (d)

https://dl.doubtnut.com/l/_TEovSP911E1x
https://dl.doubtnut.com/l/_LrX8KNkVLtp4
https://dl.doubtnut.com/l/_Qyqf4ye98VtI


A. 

B. 

C. 

D. 

Answer: 2

Watch Video Solution

ex < 1 + x

log e1 +x < x

sinx > x

loge x > x

14. If  , then  is increasing on 

decreasing on  increasing on  (d)  decreasing on 

A. increasing on

B. decreasing on 

C. incresing on R

D. decreasing on 

Answer: 1

f(x) = xex ( x− 1 ) f(x) [ − , 1]
1

2

R R [ − , 1]
1

2

[ − 1/2, 1]

[ − 1/2, ∞]

[ − 1/2, ∞]

https://dl.doubtnut.com/l/_Qyqf4ye98VtI
https://dl.doubtnut.com/l/_4gWr1p9FYfXT


Watch Video Solution

15. If  monotonically increasing in  then 

 (b)   (d) none of these

A. 

B. 

C. 

D. none of these

Answer: 3

Watch Video Solution

f(x) = kx3 − 9x2 + 9x + 3 R,

k < 3 k ≤ 2 k ≥ 3

k < 3

k ≤ 2

k ≥ 3

16. If the function  is strictly increasing for all

values of  then  (b)   (d) 

A. 

f(x) =
K sinx + 2 cos x

sinx + cos x

x, K < 1 K > 1 K < 2 K > 2

k < 1

https://dl.doubtnut.com/l/_4gWr1p9FYfXT
https://dl.doubtnut.com/l/_msSwJIn1ujJw
https://dl.doubtnut.com/l/_z309N7dKfXn6


B. 

C. 

D. none of these

Answer: 4

Watch Video Solution

k ≤ 2

k ≥ 3

17. Let  be a fucntion such that 

Then f(x) is invertible if

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

f :R → R f(x) = ax + 3 sinx + 4 cos x

k < 1

k > 1

k < 2

k > 2

https://dl.doubtnut.com/l/_z309N7dKfXn6
https://dl.doubtnut.com/l/_DaocZarYD35X


18. Which of the following statement is always true? If  is increasing,

the  is decreasing. If  is increasing, then  is also

increasing. If  are positive functions and  is increasing and  is

decreasing, then  is a decreasing function. If  are positive

functions and  is decreasing and  is increasing, the  is a decreasing

function.

A. If f(x) is increasing then (x) is also decreasing

B. If f(x) is increasing then  is also increasing

C. If f and g are positive functions and f is increasing and g is

decreasing then f/g is decreasing function

D. If f and g are positive functions and f is decreasing and g is

increasing then f/g is decreasing function

Answer: 4

Watch Video Solution

f(x)

f − 1(x) f(x)
1

f(x)

fandg f g

f

g
fandg

f g
f

g

f − 1

1/f(x)

https://dl.doubtnut.com/l/_DaocZarYD35X
https://dl.doubtnut.com/l/_QiFbt8dk2hs5


19. Let  be a di�erentiable function for all values of  and has the

property that  has opposite signs for all value of  Then, 

 is an increasing function  is an decreasing function  is an

decreasing function  is an increasing function

A. f(x) is an iincreasing function

B. f(x) is a decreasing function

C.  is a decreasing function

D. |f(x)| is an increasing function

Answer: 3

Watch Video Solution

f :R
→
R x

f(x)andf ′ (x) x.

f(x) f(x) f 2(x)

|f(x)|

f 2(x)

20. Let  be a di�erentiable function  . If the tangent drawn

to the curve at any point  always lies below the curve, then

 

 

f :R→ ∀x ∈ R

x ∈ (a, b)

f ′ (x) < 0, fx < 0 ∀x ∈ (a, b) f ′ (x) > 0, fx > 0 ∀x ∈ (a, b)

f ′ (x) > 0, fx > 0 ∀x ∈ (a, b) noneofthese

https://dl.doubtnut.com/l/_tiH7QWvOb2RD
https://dl.doubtnut.com/l/_pHPe6C05ogpy


A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

f' (x) > 0, f' ' (x) < 0 ∀x ∈ )(a, b)

f' (x) < 0, f' ' (x) < 0 ∀x ∈ (a, b)

f' (x) > 0, f' ' (x) > 0 ∀x ∈ (a, b)

21. Let  be a function such that  If 

 is decreasing for all real values of  then  (b) 

 (d) 

A. 

B. 

C. 

D. 

f(x) f(x) = (log) [(log)3(sinx + a].1
2

f(x) x, a ∈ (1, 4) a ∈ (4, ∞)

a ∈ (2, 3) a ∈ (2, ∞)

a ∈ (1, 4)

a ∈ (4, ∞)

a ∈ (2, 3)

a ∈ (2, ∞)

https://dl.doubtnut.com/l/_pHPe6C05ogpy
https://dl.doubtnut.com/l/_l0kUuWgSUTb8


Answer: 2

Watch Video Solution

22. If  is a monotonically decreasing function

of  in the largest possible interval  Then  (b) 

 (d)  has no real value

A. 

B. 

C. 

D.  has no real value

Answer: 1

Watch Video Solution

f(x) = x3 + 4x2 + λx + 1

x ( − 2, − ).
2

3
λ = 4 λ = 2

λ = − 1 λ

λ = 4

λ = 2

λ = − 1

λ

https://dl.doubtnut.com/l/_l0kUuWgSUTb8
https://dl.doubtnut.com/l/_FfVd9MIp2YV2


23.  monotonically decreases in  (b) 

 (d) 

A. 

B. 

C. 

D. 

Answer: 2

Watch Video Solution

f(x) = |x loge x| (0, )
1

e
( , 1)

1

e

(1, ∞) ( , ∞)
1

e

(0, 1/e)

(1/e, 1)

(1. ∞)

(1/e, ∞)

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

 possesses a negative point of

in�ection is  (b)   (d) empty set

A. 

B. 

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/_MyYtWzwsd24U
https://dl.doubtnut.com/l/_w8JH9XXevdIq


C. 

D. empty set

Answer: 1

Watch Video Solution

( − 2, 0)

25. The maximum value of the function  in the interval

 is

A. 

B. 

C. 1

D. 

Answer: 3

Watch Video Solution

f(x) =
(1 + x)

0 .6

1 + x0 .6

[0, 1]

20.4

2− 0.4

20.6

https://dl.doubtnut.com/l/_w8JH9XXevdIq
https://dl.doubtnut.com/l/_Bic4mj8z4uKs
https://dl.doubtnut.com/l/_skfypvsUNCAa


26. Suppose that  is a polynomial of degree  and that  at any of

the stationary point. Then  has exactly one stationary point  must have

no stationary point  must have exactly two stationary points  has

either zero or two stationary points.

A. f has exactly one stationary point

B. f must have no stationary pint

C. f must have exactly two stationary points

D. f has either zero or two stationary points

Answer: 4

Watch Video Solution

f 3 fx ≠ 0

f f

f f

27. A function  is de�ned as 

 is an increasing function.

Then  is increasing in the interval. 

  (d) none of these

g(x)

g(x) = f(2x2 − 1) + f(1 − x2)andf(x)
1

4

1
2

g(x) ( − 1, 1)

( − √ , 0) ∪ (√ , ∞)
2

3

2

3
( − √ , √ )

2

3

2

3

https://dl.doubtnut.com/l/_skfypvsUNCAa
https://dl.doubtnut.com/l/_9vSEMX4d9qn4


A. 

B. 

C. 

D. none of these

Answer: 2

Watch Video Solution

( − 1, 1)

−( , 0) ∪ ( , ∞)
√2

3

√2

3

− .
√2

3

√2

3

28. If  is a polynomial function and

 then  `varphi(x)

A. 

B. 

C. 

D. none of these

Answer: 1

φ(x)

φ ′ (x) > φ(x) ∀x ≥ 1andφ(1) = 0, φ(x) ≥ 0 ∀x ≥ 1

ϕ(x) ≥ 0 ∀x ≥ 1

ϕ(x) < 0 ∀x ≥ 1

ϕ(x) = 0 ∀x ≥ 1

https://dl.doubtnut.com/l/_9vSEMX4d9qn4
https://dl.doubtnut.com/l/_rS5UvyRExVjE


Watch Video Solution

29. If

,then g(x) is increasing in

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

f' ' (x) > ∀ ∈ R, f(3) = 0 and g(x) = f(tan2 x − 2 tanx + 4y)0 < x <

(0, )
π

4

( , )
π

6

π

3

(0, )
π

3

( , )
π

4

π

2

30. If   

 then `fog(u)gof(v) fog(u)

f(x) = x + sinx, g(x) = e−x, u = √c + 1 − √c v = √c

−√c − 1, (c > 1), (d)

https://dl.doubtnut.com/l/_rS5UvyRExVjE
https://dl.doubtnut.com/l/_msPgtPRoyJ7K
https://dl.doubtnut.com/l/_rGp1ZAl1g7ta


A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

fog(u) < fog(v)

gof(u) < gof(v)

gof(u) > gof(v)

fog(u) < fog(v)

31. The number of solutions of the equation

 in  is

A. one

B. two

C. three

D. zero

Answer: 4

x3 + 2x2 + 5x + 2 cos x = 0 (0, 2π]

https://dl.doubtnut.com/l/_rGp1ZAl1g7ta
https://dl.doubtnut.com/l/_g5x6M4WEcN2d


Watch Video Solution

32. Let  The absolute

minimum value of  is 0 (b)  (c)  none of these

A. 0

B. -15

C. 

D. none of these

Answer: 2

Watch Video Solution

f(x) = cos πx + 10x + 3x2 + x3, − 2 ≤ x ≤ 3.

f(x) −15 3 − 2π

3 − 2π

33. The global maximum value of

 is

A. 

f(x0 = (log)10(4x3 − 12x2 + 11x − 3), x ∈ [2, 3],

− log3
10

3

2

https://dl.doubtnut.com/l/_g5x6M4WEcN2d
https://dl.doubtnut.com/l/_K6ehQX1KjLdP
https://dl.doubtnut.com/l/_JE1qCwtT2dz7


B. 

C. 

D. 

Answer: 2

Watch Video Solution

1 + log 103

log 103

log 1033

2

34.  is di�erentiable such that 

 Then f(x) is

A. increasing

B. decreasing on 

C. either increasing or decreasing

D. non monotonic

Answer: 3

Watch Video Solution

f :R → R, f(x)

f(x) = k(x5 + x). (k ≠ 0)

[ − 1/2, ∞]

https://dl.doubtnut.com/l/_JE1qCwtT2dz7
https://dl.doubtnut.com/l/_D6QSYkvsVEfu


35. The value of  for which the function 

has an extremum at  is 1 (b)  (c) 0 (d) 2

A. 1

B. -1

C. 0

D. 2

Answer: 5

Watch Video Solution

a f(x) = a sinx + ( )sin 3x
1

3

x =
π

3
−1

36. If  has its extremum values at 

 then  

 (d) none of these

A. a=2,b=-1

f(x) = a log|x| + bx2 + x

x = − 1andx = 2, a = 2, b = − 1 a = 2, b = − 1/2

a = − 2, b = 1/2

https://dl.doubtnut.com/l/_D6QSYkvsVEfu
https://dl.doubtnut.com/l/_Ss1a6zKlIALI
https://dl.doubtnut.com/l/_yX2IutzsBrTP


B. a=2,b=

C. a=-2,b=

D. none of these

Answer: 2

Watch Video Solution

−1/2

1/2

37. If a function  has  then  is a

maximum for   is a minimum for  it is di�cult to say 

  is necessarily a constant function.

A. x=a is a maximum for f(x)

B. x=a is a minimum for(x)

C. it is di�cult to say (a) and (b)

D. f(x) is necessarily a constant function

Answer: 3

f(x) f ′ (a) = 0andf a = 0, x = a

f(x) x = a f(x)

(a)and(b) f(x)

https://dl.doubtnut.com/l/_yX2IutzsBrTP
https://dl.doubtnut.com/l/_uQGY6argbSUy


Watch Video Solution

38. The function  if

A. It is monotonic increasing  x in R.

B. f(x) fails to exist for three disticnt real values of x

C. f(x) changes its sign twice as x varifes from 

D. The function attains its extreme values at  such that 

Answer: 3

Watch Video Solution

f(x) = sin4 x + cos4 x ∈ creases

∀

−∞ → ∞

x1 and x2

x1x2 > 0

39. If  increases, if

A. 

B. 

f(x) = sin4 x + cos4 x

0 < x < π/8

π/40 < x < 3π/8

https://dl.doubtnut.com/l/_uQGY6argbSUy
https://dl.doubtnut.com/l/_lVtuWoerGme0
https://dl.doubtnut.com/l/_jwWyJl4Y5BGZ


C. 

D. 

Answer: 2

Watch Video Solution

3π/8 < x < 5π/8

5π/8 < x < 3π/4

40. If  has local maximum and minimum at 

 , respectively, then   (b) (1,3) (c) (1,0) (d)

none of these

A. (0,1)

B. (1,3)

C. (1,0)

D. none of these

Answer: 2

Watch Video Solution

f(x) = x5 − 5x4 + 5x3 − 10

x = pandx = q (p, q) ≡ (0, 1)

https://dl.doubtnut.com/l/_jwWyJl4Y5BGZ
https://dl.doubtnut.com/l/_kLDE9XCjnoeJ


41. Let  be a polynomial in a real

variable  with `0

A. neither a maximum nor a minimum

B. only one maximum

C. only one minimum

D. only one maximum and only one minimum

Answer: 3

Watch Video Solution

P (x) = a0 + a1x
2 + a2x

4 + + anx
2n

x

42. Let `f(x) ={|x|for 0< |x| , 2 for x=0

A. a local maximum

B. no local maximum

C. a local minimum

https://dl.doubtnut.com/l/_kLDE9XCjnoeJ
https://dl.doubtnut.com/l/_pipea8ipzxrz
https://dl.doubtnut.com/l/_aDxxBAoVnPRL


D. no extremum

Answer: 1

Watch Video Solution

43. If  and `0

A. f(x) is strictly increasing function

B. f(x) has local maxima

C. f(x) is a strictly decreasing function

D. f(x) is bounded

Answer: 1

Watch Video Solution

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

https://dl.doubtnut.com/l/_aDxxBAoVnPRL
https://dl.doubtnut.com/l/_f1BeikvFDAt3


44. If   

A. f(x) has a local minima

B. f(x) has a local maxima

C. f(x) has point of in�ection

D. none of these

Answer: 1

View Text Solution

f(x) = {(sin(x2 − 3x), x ≤ 0

.x + 5x2, x > 0

45. The greatest value of

 is (where [.] represents

the greatest integer function).  (b) 1 (c) 0 (d) none of these

A. -1

B. 1

f(x) = cos(xe [x ] + 7x2 − 3x), x ∈ [ − 1, ∞],

−1

https://dl.doubtnut.com/l/_FL8avrazFZ5R
https://dl.doubtnut.com/l/_ENoBdvdJGMSm


C. 0

D. none of these

Answer: 2

Watch Video Solution

46. The function  has a

local minimum at  . Then  is any even number n is an odd

number n is odd prime number  is any natural number

A. n is any even integer

B. n is an odd integer

C. n is odd prime number

D. n is any natural number

Answer: 1

Watch Video Solution

f(x) = (4 sin2 x − 1)
n
(x2 − x + 1), n ∈ N,

x =
π

6
n

n

https://dl.doubtnut.com/l/_ENoBdvdJGMSm
https://dl.doubtnut.com/l/_Q2JqFaLAfi3m


47. The true set of real values of  for which the function

 is positive is

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

x

f(x) = x lnx − x + 1

(1, ∞)

(1/e, ∞)

[e, ∞)

(0, 1) ∪ (1, ∞)

48. All possible value of  on [0,1] is 1 (b) 2 (c)

3 (d) 

A. 1

B. 2

f(x) = (x + 1) − (x − 1)
1
3

1
3

1

3

https://dl.doubtnut.com/l/_Q2JqFaLAfi3m
https://dl.doubtnut.com/l/_cUOnN69gjJDA
https://dl.doubtnut.com/l/_D5LK3dGf3GAM


C. 3

D. 

Answer: 2

Watch Video Solution

1

3

49. The function  is increasing in  decreasing in 

 increasing in  decreasing in  decreasing in 

 increasing in 

A. increasing in 

B. decreasing oin 

C. increasing in 

D. decreasing in  increasing in 

Answer: 2

Watch Video Solution

f(x) =
ln(π + x)

ln(e + x)
(0, ∞)

(0, ∞) (0, ),
π

e
( , ∞)
π

e

(0, ),
π

e
( , ∞)
π

e

(0, ∞)

(0, ∞)

(0, π/e), decrea sin g ∈ (π/e, ∞)

(0, π/e) (π/e, ∞)

https://dl.doubtnut.com/l/_D5LK3dGf3GAM
https://dl.doubtnut.com/l/_3MsuSBaZt8Ir


50. If the function 

attains its maximum and minimum at  , respectively, such that 

 then  equal to 1 (b) 2 (c)  (d) 3

A. 1

B. 2

C. 

D. 3

Answer: 2

Watch Video Solution

f(x) = 2x3 − 9ax2 + 12x2x + 1, wherea > 0,

pandq

p2 = q, a
1
2

1
2

51. Let   

A. a point of minima

f(x) = {x + 2, − 1 ≤ < 0

1, x = 0 , 0 < x ≤ 1
x

2

https://dl.doubtnut.com/l/_3MsuSBaZt8Ir
https://dl.doubtnut.com/l/_OyD01TcPUe3K
https://dl.doubtnut.com/l/_IAC8F9rvNvGz


B. a point of maxima

C. both points of minima and maxima

D. neither a pointof minimanor that of maxima

Answer: 4

Watch Video Solution

52. If   

A. x=0is apoint of maxima

B. x=0 is a point of minima

C. x=0 is a point of intersectionn

D. none of these

Answer: 1

Watch Video Solution

f(x) = {sin− 1(sinx), x > 0

, x = 0, then cos − 1(cos x), x < 0
π

2

https://dl.doubtnut.com/l/_IAC8F9rvNvGz
https://dl.doubtnut.com/l/_x5f6vlc0LENE


53. A function  is de�ned by  The local

maximum value of the function is   (b) 

 (d) 

A. 1

B. 

C. 

D. 

Answer: 3

Watch Video Solution

f f(x) = |x|m|x − 1|n ∀x ∈ R.

(m, n ∈ N), 1 m∩ ^ m

mmnn

(m + n)m+n

(mn)mn

(m + n)m+n

mnnm

mmnn

(m + n)m+n

mnmn

m + nm+n

54. Let the function  be de�ned as follows: f(x)

f(x) =

⎧⎪
⎨
⎪⎩

x3 + x2 − 10x −1 ≤ x ≤ 0

cos x 0 ≤ x ≤ π/2

1 + sinx π/2 ≤ x ≤ π

https://dl.doubtnut.com/l/_x5f6vlc0LENE
https://dl.doubtnut.com/l/_vfCinO7mtRdj
https://dl.doubtnut.com/l/_tY543NXWnQlP


A. a local minimum at x=

B. a global maximum at x=

C. a absolute maximum at x=-1

D. a absolute maximum at x=

Answer: C

Watch Video Solution

π/2

π/2

π

55. Consider the function  de�ned by 

 which of the following is not true?

A. Maximum value of f is not attained even though f is bounded

B. f(x) is increasing on  and has minimum at x=0

C. f(x) is decreasing on  and has minimum at x=0

D. f(x) is increasing on  and has neither a local maximum

nor a local minimum at x=0

f( − ∞, ∞) → ( − ∞, ∞)

f(x) = , a > 0
x2 − a

x2 + a

(0, ∞)

( − ∞, 0)

( − ∞, ∞)

https://dl.doubtnut.com/l/_tY543NXWnQlP
https://dl.doubtnut.com/l/_vu0aRL9qQFF9


Answer: 4

Watch Video Solution

56. 

A. is monotonically increasing

B. is monotonically decreasing

C. has a point of maxima

D. has a point of minima

Answer: 1

Watch Video Solution

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

2

57. Let  for  where +m and n are odd numbers and `0

A. no local extremums

h(x) = x
m
n x ∈ R,

https://dl.doubtnut.com/l/_vu0aRL9qQFF9
https://dl.doubtnut.com/l/_Bt0k7R8o4cmR
https://dl.doubtnut.com/l/_PLnA2Q27spTn


B. one local maximum

C. one local minimum

D. none of these

Answer: 1

Watch Video Solution

58. The greatest value of the function  on the

interval   (b)  (c) 1 (d) 

A. 

B. 

C. 1

D. 

Answer: 3

Watch Video Solution

f(x) =
sin 2x

sin(x + )π
4

(0, )is
π

2

1

√2
√2 −√2

1

√2

√2

−√2

https://dl.doubtnut.com/l/_PLnA2Q27spTn
https://dl.doubtnut.com/l/_87lB7kIXINNm


59. The minimum value of  is  (b)  (c) 1 (d) 0

A. e

B. 

C. 1

D. 0

Answer: 3

Watch Video Solution

e2x2 − 2x+ 1 sin2x e
1

e

1/e

60. The maximum value of  is  (b)  (c)  (d) 

A. 

B. 

C. 

x4e −̂ x2 e2 e− 2 12e− 2 4e− 2

e2

e− 2

12e− 2

https://dl.doubtnut.com/l/_87lB7kIXINNm
https://dl.doubtnut.com/l/_GM1CkhOSM4ON
https://dl.doubtnut.com/l/_gZulMox9SRod


D. 

Answer: 4

Watch Video Solution

4e− 2

61. If  then the maximum value of  is  (b) 

 (d) 

A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

a2x4 + b2y4 = c6, xy
c2

√ab

c3

ab

c3

√2ab

c3

2ab

c2

√ab

c3

√ab

c3

√2ab

c3

√2ab

https://dl.doubtnut.com/l/_gZulMox9SRod
https://dl.doubtnut.com/l/_jGzYF4mL0FMS


62. 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: 2

Watch Video Solution

a x + ax− 2 > 2 ∀x ∈ (0, ∞)

63. 

complete set of values of  such that  as a local minima at  is 

   (d) 

A. 

B. 

f(x) = {4x − x3 + ln(a2 − 3a + 3), 0 ≤ x < 3x − 18, x ≥ 3

a f(x) x = 3

[ − 1, 2] ( − ∞, 1) ∪ (2, ∞) [1, 2] ( − ∞, − 1) ∪ (2, ∞)

[ − 1, 2]

( − ∞, 1) ∪ (2, ∞)

https://dl.doubtnut.com/l/_EUwHUG1VHnyV
https://dl.doubtnut.com/l/_aSXsVPBEilHg


C. 

D. 

Answer: 2

Watch Video Solution

[1, 2]

( − ∞, − 1) ∪ (2, ∞)

64. 

so that  has maxima at  is  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: 4

W t h Vid S l ti

f(x) = {2 − ∣∣x
2 + 5x + 6∣∣, x ≠ 2a2 + 1, x = − 2Thentheran ≥ ofa,

f(x) x = − 2, |a| ≥ 1 |a| < 1 a > 1

a < 1

|a| ≥ 1

|a| ≤ 1

a > 1

a < 1

https://dl.doubtnut.com/l/_aSXsVPBEilHg
https://dl.doubtnut.com/l/_vKy2czeuxLBp


Watch Video Solution

65. A di�erentiable function  has a relative minimum at  Then

the function  has a relative minimum at  for all 

 and all  (b) all  if  all  (d) all 

A. all a and all b

B. all b if a =0

C. all b  0

D. all a  0

Answer: 2

Watch Video Solution

f(x) x = 0.

f = f(x) + ax + b x = 0

a b b a = 0 b > 0 a > 0

>

>

66. if  and 

 then

g(1/4)+g(3/4)+g(5/4) is equal to

f(x) = 4x3 − x2 − 2x + 1

g(x) = { min {f(t) : 0 ≤ t ≤ x; 0 ≤ x ≤ 1, 3 − x : 1}

https://dl.doubtnut.com/l/_vKy2czeuxLBp
https://dl.doubtnut.com/l/_qHUlmmMTQE5c
https://dl.doubtnut.com/l/_kLhd0OdPBiHp


A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

7/4

9/4

13/4

5/2

67. If  are two functions such that 

 Then the function 

 has a maxima at  a minima at  a point of

in�exion at  none of these

A. a maxima at x =0

B. a minima at x =0

C. a point of in�exion at x =0

D. a point of in�exion at x =0

f :R
→
R andg :R

→
R

f(x) + fx = − xg(x)f ′ (x)andg(x) > 0 ∀x ∈ R.

f 2(x) + f(' (x))2
x = 0 x = 0

x = 0

https://dl.doubtnut.com/l/_kLhd0OdPBiHp
https://dl.doubtnut.com/l/_vSsyY51Sfhl9


Answer: 1

Watch Video Solution

68. If A > 0, B > 0, and A + B =  then the maximum value of tan A tan B is

A. 

B. 

C. 3

D. 

Answer: 2

Watch Video Solution

π

3

1

√3

1

3

√3

69. If  where  is a parameter that has minimum

and maximum, then the range of values of  is  (b)  

(d) 

f(x) = ,
t + 3x − x2

x − 4
t

t (0, 4) (0, ∞) ( − ∞, 4)

(4, ∞)

https://dl.doubtnut.com/l/_vSsyY51Sfhl9
https://dl.doubtnut.com/l/_HPQsNVSYM3Yf
https://dl.doubtnut.com/l/_qvhL50zi0oeG


A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

(0, 4)

(0, ∞)

−(∞, 4)

(4, ∞)

70. The least value of  for which the equation 

has at least one solution in the interval  is

A. 9

B. 4

C. 8

D. 1

Answer: A

a + = a
4

sinx

1

1 − sinx

(0, )
π

2

https://dl.doubtnut.com/l/_qvhL50zi0oeG
https://dl.doubtnut.com/l/_g6KS5dGz14jx


Watch Video Solution

71. If f(x)=  then the real values of x satisfying

 will be

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

−x3 − 3x2 − 2x + a, a ∈ R

f(x2 + 1) > f(2x2 + 2x + 3)

( − ∞, ∞)

(0, ∞)

−(∞, 0)

ϕ

72. which of the following is the greatest?

A. 

B. 

log2 3

log3 5

https://dl.doubtnut.com/l/_g6KS5dGz14jx
https://dl.doubtnut.com/l/_QUkTishsjBKb
https://dl.doubtnut.com/l/_wP7wK8FirX33


C. 

D. 

Answer: 1

Watch Video Solution

log4 7

log5 9

73. If the equation  has a negative real root

then

A. k=0

B. 

C. 

D. 

Answer: 3

Watch Video Solution

4x3 + 5x + k = 0(k ∈ R)

−∞ < k < 0

0 < k < ∞

−∞ < k < ∞

https://dl.doubtnut.com/l/_wP7wK8FirX33
https://dl.doubtnut.com/l/_6RPpF0gZH6Xb
https://dl.doubtnut.com/l/_qVJ2tHH7ZE06


74. A tangent is drawn to the ellipse  at 

Then �nd the value of  such that the sum of intercepts on the axes made

by this tangent is minimum.

A. 

B. 

C. 

D. 

Answer: 2

Watch Video Solution

+ y2 = 1
x2

27
(3√3 cos θ(0, ).

π

2

θ

π

3

π

6

π

8

π

4

75. The largest term in the sequence  is given by  (b) 

  (d) none of these

A. 

B. 

an =
n2

n3 + 200

529

49
8

89

49

543

529

49

8

89

https://dl.doubtnut.com/l/_qVJ2tHH7ZE06
https://dl.doubtnut.com/l/_lfQ8peBY4FSS


C. 

D. none of these

Answer: 3

Watch Video Solution

49
543

76. A factory  is to be connected by a road with a straight railway line on

which a town  is situated. The distance  of the factory to the railway

line is  Length  of the railway line is 20km. Freight charges on

the road are twice the charges on the railway. The point `P(A P

A. BP=5 km

B. AP=5 km

C. BP=7.5 km

D. none of these

Answer: 1

W t h Vid S l ti

D

A DB

5√3km. AB

https://dl.doubtnut.com/l/_lfQ8peBY4FSS
https://dl.doubtnut.com/l/_CBARMaAwsxZ7


Watch Video Solution

77. The volume of the greatest cylinder which can be inscribed in a cone

of height 30 cm and semi-vertical angle  is  (b) 

 (d) none of these

A. 

B. 

C. 

D.  none of these

Answer: 1

Watch Video Solution

300 4000
π

√3
400 cm3π

3

4000
π

√3cm3

4000π/3cm3

400π/3cm3

4000π/√3cm3

4000π/3cm3

78. A rectangle of the greatest area is inscribed in a trapezium  ,

one of whose non-parallel sides  is perpendicular to the base, so that

one of the rectangles die lies on the larger base of the trapezium. The

ABCD

AB

https://dl.doubtnut.com/l/_QN70PElI2IkB
https://dl.doubtnut.com/l/_viSC8Hgalz1Y


base of trapezium are 6cm and 10 cm and  is 8 cm long. Then the

maximum area of the rectangle is  (b)   (d) none of

these

A. 

B. 

C. 

D. none of these

Answer: 2

Watch Video Solution

AB

24cm2 48cm2 36cm2

24cm2

48cm2

36cm2

79. A bell tent consists of a conical portion above a cylindrical portion

near the ground. For a given volume and a circular base of a given radius,

the amount of the canvas used is a minimum when the semi-vertical

angle of the cone is  (b)   (d) none of these

A. 

cos − 1 2

3

sin− 1 2

3

cos − 1 1

3

cos − 1 2/3

https://dl.doubtnut.com/l/_viSC8Hgalz1Y
https://dl.doubtnut.com/l/_pNuaA5rBJM4X


B. 

C. 

D. none of these

Answer: 1

Watch Video Solution

sin− 1 2/3

cos − 1 1/3

80. A rectangle is inscribed in an equilateral triangle of side length 

units. The maximum area of this rectangle can be  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: 4

2a

√3a2 √3a2

4
a2

√3a2

2

√3a2

√3a2

4

a2

√3a2

2

https://dl.doubtnut.com/l/_pNuaA5rBJM4X
https://dl.doubtnut.com/l/_7Gnr9SneDedv


Watch Video Solution

81. Tangents are drawn to  from the point  These

tangents meet the  at  . If the area of triangle  is

minimum, then  (b)   (d) 

A. h=

B. h=

C. h=

D. h=

Answer: 4

Watch Video Solution

x2 + y2 = 16 P (0, h).

x − aξs AandB PAB

h = 12√2 h = 6√2 h = 8√2 h = 4√2

12√2

6√2

8√2

4√2

82. The largest area of the trapezium inscribed in a semi-circle or radius

 if the lower base is on the diameter, is  (b)  

(d) 

R, R23√3

4
R2√3

2
R23√3

8

R2

https://dl.doubtnut.com/l/_7Gnr9SneDedv
https://dl.doubtnut.com/l/_gUAWh7KueRiS
https://dl.doubtnut.com/l/_Dd0zStPbPaeF


A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

( R2)
3√3

4

( R2)
√3

2

( R2)
3√3

8

R2

83. In the formula , if  and 

, then _______

A. 

B. 

C. 

D. none of these

Answer: 3

∠A + ∠B + ∠C = 180∘ ∠A = 90∘ ∠B = 55∘

∠C =

π/4

π/6

π/3

https://dl.doubtnut.com/l/_Dd0zStPbPaeF
https://dl.doubtnut.com/l/_yCTpTtiqSpGG


Watch Video Solution

84. Two runner A and B start at the origin and run along positive x axis

,with B running three times as fast as A. An obsever, standeing one unit

above the origin , keeps A and B in view.Then the maximum angle theta of

sight between the observer's view of A and B is

A. 

B. 

C. 

D. 

Answer: 2

View Text Solution

π/8

π/6

π/3

π/4

85. The fuel charges for running a train are proportional to the square of

the speed generated in km/h, and the cost is Rs. 48 at 16 km/h. If the �xed

https://dl.doubtnut.com/l/_yCTpTtiqSpGG
https://dl.doubtnut.com/l/_Yt4oCQFj1PbP
https://dl.doubtnut.com/l/_Xc0trztQ0ygz


charges amount to Rs. 300/h, the most economical speed is 60 km/h (b)

40 km/h 48 km/h (d) 36 km/h

A. 60 

B. 40 

C. 48 

D. 36 

Answer: 2

Watch Video Solution

km/h

km/h

km/h

km/h

86. A cylindrical gas container is closed at the top and open at the

bottom. If the iron plate of the top is 5/4 times as thick as the plate

forming the cylindrical sides, the ratio of the radius to the height of the

cylinder using minimum material for the same capacity is 3:4 (b) 5:6 (c)

4:5 (d) none of these

A. 3: 4

https://dl.doubtnut.com/l/_Xc0trztQ0ygz
https://dl.doubtnut.com/l/_xcLNuJVSSdjW


B. 

C. 

D. none of these

Answer: 3

Watch Video Solution

5: 6

4: 5

87. Prove that the least perimeter of an isosceles triangle in which a circle

of radius r can be inscribed is .

A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

6√3r

4√3r

2√3r

6√3r

8√3r

https://dl.doubtnut.com/l/_xcLNuJVSSdjW
https://dl.doubtnut.com/l/_z3uXJXb3SJa5


88. A given right cone has volume  and the largest right circular

cylinder that can be inscribed in the cone has volume  Then  is 9:4

(b) 8:3 (c) 7:2 (d) none of these

A. 

B. 

C. 

D. none of these

Answer: 1

Watch Video Solution

p,

q. p : q

9: 4

8: 3

7: 2

89. Find the cosine of the angle at the vertex of an isoceles triangle

having the greatest area for the given constant length e of the median

drawn to its lateral side.

https://dl.doubtnut.com/l/_z3uXJXb3SJa5
https://dl.doubtnut.com/l/_6SixYlD4Srfo
https://dl.doubtnut.com/l/_SwHmDpqZA6V5


A. 0.4

B. 0.5

C. 0.6

D. 0.8

Answer: 4

Watch Video Solution

90. A box, constructed from a rectangular metal sheet, is 21 cm by 16cm by

cutting equal squares of sides  from the corners of the sheet and then

turning up the projected portions. The value of  os that volume of the

box is maximum is 1 (b) 2 (c) 3 (d) 4

A. 1

B. 2

C. 

D. 3

x

x

https://dl.doubtnut.com/l/_SwHmDpqZA6V5
https://dl.doubtnut.com/l/_7hFKU9Vkcdmr


Answer: 3

Watch Video Solution

91. The vertices of a triangle are (0,0),  and `(sin^3x ,0),w h e r

e0

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

(x, cos x),

3
√3

32

√3

32

4
32

6
√3

32

92. The maximum area of the rectangle whose sides pass through the

vertices of a given rectangle of sides  is  (b) aandb 2(ab) (a + b)21

2

https://dl.doubtnut.com/l/_7hFKU9Vkcdmr
https://dl.doubtnut.com/l/_M1UbaItJyHnY
https://dl.doubtnut.com/l/_hBeWlYnXKAmg


 (d) 

A. 2(ab)

B. 

C. 

D. none of these

Answer: 2

Watch Video Solution

(a2 + b2)
1

2
noneofthese

(a + b)21

2

(a + b)21

2

93. The base of prism is equilateral triangle. The distance from the centre

of one base to one of the vertices of the other base is  Then altitude of

the prism for which the volume is greatest is  (b)  (c)  (d) 

A. 

B. 

C. 

l.

l

2
l

√3

l

3

l

4

l

2

l

√3

l

3

https://dl.doubtnut.com/l/_hBeWlYnXKAmg
https://dl.doubtnut.com/l/_nvwHl77GDXuJ


Exercise Multiple

D. 

Answer: 2

Watch Video Solution

l

4

1. Let  . Draw the graph of the

function and �nd the following 

(a) Range of the function 

(b) Point of in�ection 

(c) Point of local minima

A. f(x) has global minimum value -2

B. global maximum value occurs at x=0

C. global maximum value occurs at x=

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

x2 + 3x, −1 ≤ x < 0

−sinx, 0 ≤ x < π/2

−1 − cos x, ≤ x ≤ ππ

2

π

https://dl.doubtnut.com/l/_nvwHl77GDXuJ
https://dl.doubtnut.com/l/_Av5nyBPK1FQX


D.  is point of local minima

Answer: 1,2,3,4

Watch Video Solution

x = π/2

2. Leg  Then,  increase on  

decreases on   has a minimum at   has neither maximum

nor minimum

A. f increases on 

B. f decreases on 

C. f has a minimum at x=1

D. f has neither maximum nor minimum

Answer: 1,3

Watch Video Solution

f(x) = x4 − 4x3 + 6x2 − 4x + 1. f [1, ∞] f

[1, ∞] f x = 1 f

[1, ∞]

[1, ∞]

https://dl.doubtnut.com/l/_Av5nyBPK1FQX
https://dl.doubtnut.com/l/_54WP168IB5rH
https://dl.doubtnut.com/l/_3qSsdJEsMtMi


3. Let . Then

A. range of gof is R

B. gof is one-one

C. both f and g are one-one

D. both f and g are onto

Answer: 1,2,3,4

Watch Video Solution

f(x) = 2x − sinx and g(x) = 3√x

4. Show that  is increasing in

A. increases in 

B. idecreases in 

C. neither increases nor decreases in 

D. increases in 

f(x) = 2x + cot − 1 x + log(√1 + x2 − x)

R

[0, ∞)

[0, ∞)

[0, ∞)

( − ∞, ∞)

https://dl.doubtnut.com/l/_3qSsdJEsMtMi
https://dl.doubtnut.com/l/_jkR7Qn2D03g4


Answer: 1,4

Watch Video Solution

5. Let  Then

A. f(x) is monotonically increasing in 

B. f(x) is monotonically decreasing in 

C. the maximum value of f(x) is 

D. the minimum value of f(x) is 0

Answer: 1,2,3,4

Watch Video Solution

f(x) = ∣∣x
2 − 3x − 4∣∣, − 1 ≤ x ≤ 4.

[ − 1, 3/2]

(3/2, 4]

25

4

6. If  then

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

f(x) = ∫
x

0
dt, x > 0,

sin t

t

nπ(n = 2k, k ∈ I + )

https://dl.doubtnut.com/l/_jkR7Qn2D03g4
https://dl.doubtnut.com/l/_MM2hmymBioS7
https://dl.doubtnut.com/l/_NK4W944wluih


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

C. f(x) has neither maxima nor minima at x =

D. f(x) has local maxima at x =

Answer: 2,4

Watch Video Solution

nπ(n = 2k, k ∈ I + )

nπ(n ∈ I + )

nπ(n = 2k − 1, k ∈ I + )

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

function  satis�es the inequality

  (b)  

(d) 

A. 

B. 

C. 

D. 

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)

2√3, 3√3

−3√3, − 2√3

−2√3, 3√3

−3√2, 2√3

https://dl.doubtnut.com/l/_NK4W944wluih
https://dl.doubtnut.com/l/_x5Vb6KmK3cJn


Answer: 1,2

Watch Video Solution

8. Let  , where a and b are constant . Then at x=0 , f(x)

has

A. a maxima whenever 

B. a maxima whenever 

C. minima whenever 

D. neither a maxima nor a minima whenver 

Answer: 1,3

Watch Video Solution

f(x) = ax2 − b|x|

a > 0, b > 0

a > 0, b < 0

a > 0, b < 0

a > 0, b < 0

9. The function y = , (x ≠ 2)
2x − 1

x − 2

https://dl.doubtnut.com/l/_x5Vb6KmK3cJn
https://dl.doubtnut.com/l/_BCj0ocQKfffw
https://dl.doubtnut.com/l/_W410mwgrjOBl


A. is its own inverse

B. decreases at all values of x in the domain

C. has a graph intirely above the x axis

D. is unbounded

Answer: 1,2,4

Watch Video Solution

10. Let

, then

A. 

B. 

C. 

D. 

f(x) = ax2 + bx + c and f( − 1) < 1, f(1) > − 1, f(3) < − 4 and a ≠

g(f(x + 1)) > f(f(x − 1))

f(g(x − 1)) > f(f(x + 1))

g(f(x + 1)) < g(f(x − 1))

g(f(x + 1)) < g(g(x − 1))

https://dl.doubtnut.com/l/_W410mwgrjOBl
https://dl.doubtnut.com/l/_FPBC4QnaVEdZ


Answer: 2,3

Watch Video Solution

11. If  

  

A. 

B. 

C. 

D. 

Answer: 2,3

Watch Video Solution

f(x) = x3 − x2 + 100x + 2002, then f(1000) > f(1001)

f( ) > f( )
1

2000

1

2001
f(x − 1) > f(x − 2) f(2x − 3) > f(2x)

f(1000) < f(1001)

f( ) > f( )
1

2000

1

2001

f(x − 1) > f(x − 2)

f(2x − 3) > f(2x)

12. If , where g(a)  and g is continuous at x = a,

then :

f' (x) = g(x)(x − a)2 ≠ 0

https://dl.doubtnut.com/l/_FPBC4QnaVEdZ
https://dl.doubtnut.com/l/_Zk3rx8JlVGJe
https://dl.doubtnut.com/l/_jobFDtrmbYXk


A. f is increasing in the neighborhood of a if 

B. f is increasing in the neighborhood of a if 

C. f is decreasing in the neighborhood of a if 

D. f is decreasing in the neighborhood of a if 

Answer: 1,4

Watch Video Solution

g(x) > 0

g(x) < 0

g(x) > 0

g(x) < 0

13. The value of  for which the function

 does not possess

critical points is  (b)   (d) 

A. 

B. 

C. 

D. 

a

f(x) = (4a − 3)(x + log 5) + 2(a − 7)
cot x

2

sin2 x

2

( − ∞, − )
4
3

( − ∞, − 1) [1, ∞) (2, ∞)

( − , ∞, − 4/3)

( − ∞, − 1)

[1, ∞)

(2, ∞)

https://dl.doubtnut.com/l/_jobFDtrmbYXk
https://dl.doubtnut.com/l/_5w1ASG3jV7V8


Answer: 1,4

Watch Video Solution

14. Let . Then f(x) has local

extremum at , when n is (A)  (C)  (B)  (D)

A. a maxima at x=1 if n is odd

B. a maxima at x =1 if n is even

C. a minima x=1 if n is even

D. a minima at x =2 if n is even

Answer: 1,3,4

Watch Video Solution

f(x) = (x2 − 1)
n+ 1

+ (x2 + x + 1)

x = 1 n = 2 n = 4 n = 3 n = 5

15. Let f(x)=sinx+ax+b.Then which of the following is/are true?

https://dl.doubtnut.com/l/_5w1ASG3jV7V8
https://dl.doubtnut.com/l/_MuBcu4vW2uvv
https://dl.doubtnut.com/l/_uHraRKPBjUui


A. f(x) =0 has only one real root which is positive if 

B. f(x) =0 has only one real root which is negative if 

C. f(x) =0 has only one real root which is negative if 

D. None of these

Answer: 1,2,3

Watch Video Solution

> 1, b < 0

a > 1, b > 0

a < − 1, b < 0

16. 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 ∈ I

b − a = (2n + 1)π, n ∈ I

b − a = 2nπ, n ∈ I

https://dl.doubtnut.com/l/_uHraRKPBjUui
https://dl.doubtnut.com/l/_cFwKvLu1d9oE


Answer: 1,2,3

Watch Video Solution

17. Consider  has no point o in�ection Then

which of the following is/are possible?

A. 

B. 

C. 

D. 

Answer: 3,4

Watch Video Solution

f(x) = ax4 + cx2 + dx + e

a > 0, c < 0

a < 0, c > 0

a, c < 0

a, c > 0

18.  Then at 

 which of the following is/are not true?  has a local maxima 

Letf(x) = { , if x ≠ 0, if x =
(x − 1)(6x − 1)

2x − 1

1

2

1

7

x = ,
1

2
f f

https://dl.doubtnut.com/l/_cFwKvLu1d9oE
https://dl.doubtnut.com/l/_R4OFnTeYIVfG
https://dl.doubtnut.com/l/_8WOYOOvXJ3XD


has a local minima  has an in�ection point.  has a removable

discontinuity.

A. f has a local maxima

B. f has a local minima

C. f has an in�ection point

D. f has a removable dicontinuity

Answer: 1,2,4

Watch Video Solution

f f

19. In which of the following graphs is x =c point of in�ection?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_8WOYOOvXJ3XD
https://dl.doubtnut.com/l/_luQvni9Hs9OK


Answer: 1,2,4

View Text Solution

20. Let  be an increasing function de�ned on  . If 

 then the possible integers in the

range of  is/are  (b) 2 (c) 3 (d) 4

A. 1

B. 2

C. 3

D. 4

Answer: 2,3,4

Watch Video Solution

f(x) (0, ∞)

f(2a2 + a + 1) > f(3a2 − 4a + 1),

a 1

https://dl.doubtnut.com/l/_luQvni9Hs9OK
https://dl.doubtnut.com/l/_lddbyh1GfRD9


21. If  then  is a point of local maximum, if 

 is odd local minimum, if  is odd local maximum, if  is even local

minimum, if  is even

A. local maximum , if n is odd

B. local minimum, if n is odd

C. local maximum if n is even

D. local minimum if n is even

Answer: 1,4

Watch Video Solution

f(x) = (sin2 x − 1)
n
, x =

π

2

n n n

n

22. For the cubic function  which one of

the following statement/statements hold good?  is non-monotonic.

 increases in  and decreases in 

  is bijective. In�ection point occurs at 

f(x) = 2x3 + 9x2 + 12x + 1,

f(x)

f(x) ( − ∞, − 2) ∪ ( − 1, ∞)

( − 2, − 1) f :R
→
R x = − .

3

2

https://dl.doubtnut.com/l/_UNPO2czvDU7b
https://dl.doubtnut.com/l/_iqdr1ARmUNVp


A. f(x) is non monotonic

B. f(x) increses in  and decreases in (-2,-1)

C. f:R  R is objective

D. O in�ection point occurs at x =-

Answer: 1,2,4

Watch Video Solution

( − ∞, − 2) ∪ ( − 1, ∞)

→

3/2

23. Let  where  are real

and  has a positive root  Then  has a positive root 

 such that `0

A. f(x)=0 has a root  such that 

B. f(x) =0 has at least two real roots

C. f(x) =00 has at least one real root

D. none of these

f(x) = a5x
5 + a4x

4 + a3x
3 + a2x

2 + a1x, ai' s

f(x) = 0 α0. f ′ (x) = 0

α1

α1 0 < α1 < α0

https://dl.doubtnut.com/l/_iqdr1ARmUNVp
https://dl.doubtnut.com/l/_EiOl8A8tPSpT


Answer: 1,2,3

Watch Video Solution

24. 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.

A.  is always increasing

B.  is decreasing when f(x)  1

C.  is increasing then f(x)  1

D. If f(x)  1, then  is increasing

Answer: 1,2,3

Watch Video Solution

f(x)andg(x)

[f(x)]g ( x )

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

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

[f(x)]g ( x )

[f(x)]g ( x ) <

If[f(x)]g ( x ) >

> [f(x)]g ( x )

https://dl.doubtnut.com/l/_EiOl8A8tPSpT
https://dl.doubtnut.com/l/_YD8Kv7mywmnc


25. An extremum of the function

 occurs at 

 (b)   (d) 

A. x=1

B. x=2

C. x=3

D. x=

Answer: 1,3

Watch Video Solution

f(x) = cos π(x + 3) + sinπ(x + 3), 0x < 4,
2 − x

π

1

π2

x = 1 x = 2 x = 3 x = π

π

26. For the function  the point (1,7) is the

point of in�ection.  is the point of minima the graph is concave

downwards in (0,1) the graph is concave upwards in 

A. the point (1,-7) is the point of minima

f(x) = x4(12(log)ex − 7),

x = e
1
3

(1, ∞)

https://dl.doubtnut.com/l/_ZY95gnY1PKiN
https://dl.doubtnut.com/l/_mBuNG6pbzI5d


B. x=  is the point of minima

C. the graph is concave downwards in (0,1)

D. the graph is concave upwards in 

Answer: 1,2,3,4

Watch Video Solution

e1 / 3

(1, ∞)

27. Let  Then which of the following

is/are true? Graph of  is symmetrical about the line  Maximum

value of  Absolute minimum value of  does not exist. none of these

A. Graph of f is symmeterical about the line x=1

B. maximum value of f is 1

C. absolute mimumum value of f does not exist

D. none of these

Answer: 1,2,3

f(x) = log(2x − x2) + .
sin(πx)

2

f x = 1

fis1. f

https://dl.doubtnut.com/l/_mBuNG6pbzI5d
https://dl.doubtnut.com/l/_uyo5GVNVfcNB


Watch Video Solution

28. Which of the following hold(s) good for the function

  has two points of extremum.  is convave

upward   is non-di�erentiable function.  is continuous

function.

A. f(x) has two points of extremum

B. f(x) is convace upward 

C. f(x) is non di�erentiable function

D. f(x) is continuous function

Answer: 1,2,3,4

Watch Video Solution

f(x) = 2x − 3x ?
2
3 f(x) f(x)

∀x ∈ R. f(x) f(x)

∀x ∈ R

29. For the function  which of the following hold good? 

 is monotonic in its entire domain. Maximum of  is not attained even

f(x) = ,
ex

1 + ex

f f

https://dl.doubtnut.com/l/_uyo5GVNVfcNB
https://dl.doubtnut.com/l/_xvxWdOc5HQM1
https://dl.doubtnut.com/l/_k6AXab6dojZJ


though  is bounded  has a point of in�ection.  has one asymptote.

A. f is monotonic in its entire domain

B. maximum of f is not attained even thought

C. f is bounded

D. f ahs a point of in�ection

Answer: 1,2,3

Watch Video Solution

f f f

30. Which of the following is true about point of extremum  of

function  At  function  may be discontinuous.

At  function  may be continuous but non-di�erentiable.

At  may have point of in�ection. none of these

A. At x =a, function y = f(x) may be discontinous

B. At x =a function y = f(x) may be continous but non di�erentiable

C. At x =a function y= f(x) may have point of in�ection

x = a

y = f(x) ? x = a, y = f(x)

x = a, y = f(x)

x = a, functiony = f(x)

https://dl.doubtnut.com/l/_k6AXab6dojZJ
https://dl.doubtnut.com/l/_0hOmU8Gszcmy


D. none of these

Answer: 1,2,3

Watch Video Solution

31. which of the folloiwng function has point of extremum at x =0?

A. f(x) =

B. f(x) = sin |x|

C. f(x)=

D. f(x)=

Answer: 1,2,4

Watch Video Solution

e− |x |

{
x2 + 4x + 3 x < 0

−x x ≥ 0

{
x2 + 4x + 3 x < 0

−x x ≥ 0

https://dl.doubtnut.com/l/_0hOmU8Gszcmy
https://dl.doubtnut.com/l/_JynNZuq4iTLk


32. Which of the following function/functions has/have point of

in�ection?  (b)   (d) 

A. f(x)=

B. 

C. f(x)=cosx+2x

D. f(X)=x|x|

Answer: 3,4

Watch Video Solution

f(x) = x
6
7 f(x) = x6 f(x) = cos x + 2x f(x) = x|x|

x6 / 7

f(x) = x6

33. The funciton f(x)= has a

A. minimum at x =2 if  =16

B. maximum at x =2 if  =16

C. maximum for no real value of 

D. point of in�ectin at x=1 if =-1

x2 +
λ

x

λ

λ

λ

λ

https://dl.doubtnut.com/l/_wR7CoNJyvATf
https://dl.doubtnut.com/l/_QOcS4oiT6ZhU


Answer: 1,3,4

Watch Video Solution

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

point of extremum is non-di�erentiable has range 

A. has two in�ection points

B. has one point of extremum

C. is non di�erentiable

D. has range 

Answer: 1,2,3,4

Watch Video Solution

f(x) = x (x − 1)
1
3

[ − 3x2− , ∞)
8
3

[ − 3 × 2− 8 / 3, ∞)

35. Let f be function .Thenf(x) = cos x − (1 − )
X2

2

https://dl.doubtnut.com/l/_QOcS4oiT6ZhU
https://dl.doubtnut.com/l/_h6KrbkMOjinj
https://dl.doubtnut.com/l/_fDAEtZTILrmJ


A. f(x) is an increasing function in 

B. f(X) is a decresing function in 

C. f(X) is an increasing function in 

D. f(x) is a decreasing function in 

Answer: 1,4

Watch Video Solution

(0, ∞)

( − ∞, ∞)

( − ∞, ∞)

( − ∞, 0)

36. Consider the function f(x)= x cos x - sin x , then identify the statement

which is correct

A. f is odd

B. f is monotonic decreasing at x=0

C. f has point of in�ection at x=0

D. f has a maxima at x= 

Answer: 1,2,3

π

https://dl.doubtnut.com/l/_fDAEtZTILrmJ
https://dl.doubtnut.com/l/_iPc8Ps1AgPK2


Watch Video Solution

37. If  where  then

(A) both 'f' and 'g' are increasing functions

A. f is increasing function

B. g is increasing function

C. f is decreasing function

D. g is decreasing function

Answer: 1,4

Watch Video Solution

f(x) = ; g(x) =
x2

2 − 2 cos x

x2

6x − 6 sinx
0 < x < 1,

38. Find the greatest value of 

depending upon the parameter 

A. f(5) if a =1

f(x) ∈ [ − 3, 5]
1

2ax − x2 − 5a2

a.

https://dl.doubtnut.com/l/_iPc8Ps1AgPK2
https://dl.doubtnut.com/l/_x5pYEfc6grR0
https://dl.doubtnut.com/l/_66zfxpFPMvkb


B. f(-3) if a =1

C. f(5) if a 1

D. f(-3) if a  1

Answer: 1,2,3,4

Watch Video Solution

<

>

39. For any acute angled  can

A. 1

B. 2

C. 3

D. 4

Answer: 1,2

View Text Solution

△ ABC, + +
sinA

A

sinB
B

sinC

C

https://dl.doubtnut.com/l/_66zfxpFPMvkb
https://dl.doubtnut.com/l/_ybX0I3zdf3Ya
https://dl.doubtnut.com/l/_VKtWJvJmb2rR


Exercise Comprehension

40. Let f(x) be a non negative continuous and bounded function for all

 .If , then which of the

following is/are correct?

A. 

B.  has 2 distinct solution

C. f(5)f(7)-f(5)=0

D. 

Answer: 2,3

View Text Solution

x ≥ 0 (cos x)f(x) < (sinx − cos x)f(x) ∀x ≥ 0

f(6) + f(5) > 0

x2 − 3x + 2 + f(7) = 0

lim
x→ 6

= 1
f(x) − sin(πx)

x − 6

1. 

A. f(x) has a point of maxima

f(x) = sin− 1 x + x2 − 3x + , x ∈ [0, 1]
x3

3

https://dl.doubtnut.com/l/_VKtWJvJmb2rR
https://dl.doubtnut.com/l/_aIcZAWwt00w4


B. f(x) has a point of minima

C. f(x) is increasing

D. f(X) is decreasing

Answer: 2

Watch Video Solution

2. which of the following is true for ?

A. 

B. 

C. 

D. 

Answer: 1

View Text Solution

x ∈ [0, 1]

sin− 1 x + x2 − x ≤ 0
9 − x2

3

sin− 1 x + x2 − x ≥ 0
9 − x2

3

sin− 1 x + x2 − x ≤ 0
9 − x2

3

sin− 1 x + x2 − x ≥ 0
9 − x2

3

https://dl.doubtnut.com/l/_aIcZAWwt00w4
https://dl.doubtnut.com/l/_dA7BpmquHg9x
https://dl.doubtnut.com/l/_MjAF8dH5e21O


3. Let  and  and

, then

A. g' is increasing

B. g' is decreasing

C. g' has a point of minima

D. g' has a point of maxima

Answer: 1

Watch Video Solution

f' (sinx) < 0 f' ' (sinx) > 0 ∀x ∈ (0, )
π

2

g(x) = f(sinx) + f(cos x)

4. Let  and g(x)

=f(sinx)+f(cosx) 

which of the following is true?

A. g(x) is decreasing in 

B. g(x) increasing in 

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

2

( , )
π

4

π

2

(0, )
π

4

https://dl.doubtnut.com/l/_MjAF8dH5e21O
https://dl.doubtnut.com/l/_K1OUt3pxwp4n


C. g(x) is nonotonically increasing in 

D. none of these

Answer: 4

View Text Solution

(0, )
π

2

5. Let  and g(x)

=f(sinx)+f(cosx) 

consider function f(x)=   

which of the following is true?

A. f(x) is discounting function for all ordered pairs (a,b)

B. f(x) is contionuous for �nite number of ordered pairs (,ab)

C. f(x) can be di�erentiable

D. f(x) is continous for in�nite ordered pairs (a,b)

Answer: 4

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

2

⎧⎪⎪
⎨
⎪⎪⎩

−x2 + 4x + a x ≤ 3

ax + b 3 < x < 4

− x + 6 x ≥ 4b

4

https://dl.doubtnut.com/l/_K1OUt3pxwp4n
https://dl.doubtnut.com/l/_ZpNgqrCNrsKP


Watch Video Solution

6. Let  and g(x)

=f(sinx)+f(cosx) 

If x = 3 is the only point of minima in its neighborhood and x=4 is neither

a point of maxima nor a point minima, then which of the following can be

true?

A. 

B. 

C. 

D. none of these

Answer: 1

View Text Solution

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

2

a > 0, b < 0

a < , b < 0

a > 0, b ∈ R

https://dl.doubtnut.com/l/_ZpNgqrCNrsKP
https://dl.doubtnut.com/l/_VFuMEkXgQ2fn


7. Let  and g(x)

=f(sinx)+f(cosx) 

If x=4 is the only point of maxima in its neighborhood but x=3 is neither a

point of maxima nor a point of minima then which of the following can be

true?

A. 

B. 

C. 

D. not possible

Answer: 4

View Text Solution

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

2

a < 0, b > 0

ahy0, b < 0

aht0, b < 0

8. Let  and g(x)

=f(sinx)+f(cosx) 

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

2

https://dl.doubtnut.com/l/_k5y216XsWGr2
https://dl.doubtnut.com/l/_VkgU2I8XbUOr


If x=3 is a point of minima and x=4 ios a popint of maximan then which of

the following is true?

A. 

B. 

C. 

D. not possible

Answer: 3

View Text Solution

a < 0, b > 0

a > 0, b < 0

a > 0, b > 0

9. If  (x) is a di�erentiable real valued function satisfying ,

then it can be adjucted as

Here  is called integrating factor which helps in creating single

di�erential coe�ceint as shown above. Answer the following question: 

If p(1)=0 and  for all  then

ϕ ϕ(x) + 2ϕ ≤ 1

e2xϕ(x) + 2e2xϕ(x) ≤ e2x or (e2ϕ(x) − ) ≤ or e2x(ϕ(x) −
d

dx

e2x

2

d

dx

e2x

dP < P (x)
x

dx
x ≥ 1

https://dl.doubtnut.com/l/_VkgU2I8XbUOr
https://dl.doubtnut.com/l/_oK4kuk8i64pP


A. 

B. P(x) is a constant function

C. 

D. none of these

Answer: 1

View Text Solution

P (x) > 0 ∀x > 1

P (x) < 0 ∀x > 1

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

where  then

A. H(x) = 0 has root for 

B. H(x) = 0 has no root for 

C. H(x) is a constant functio

D. none of these

Answer: 2

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

dx
x ≥ x0

c > 0

x > x0

x > x0

https://dl.doubtnut.com/l/_oK4kuk8i64pP
https://dl.doubtnut.com/l/_5kKeNjvABm6t


Watch Video Solution

11. Let  for every real number x  

h(x) increase as f(x) increses for all real values of x if

A. 

B. 

C. 

D. none of these

Answer: 1

View Text Solution

h(x) = f(x) − a(f(x))3

a ∈ (0, 3)

a ∈ ( − 2, 2)

[3, ∞)

12. H(x) increase as f(x) decreases for all real values of x if

A. 

B. 

a ∈ (0, 3)

a ∈ ( − 2, 2)

https://dl.doubtnut.com/l/_5kKeNjvABm6t
https://dl.doubtnut.com/l/_qkA47dJBR0TR
https://dl.doubtnut.com/l/_GbBRS2LCqW9s


C. 

D. none of these

Answer: 4

View Text Solution

[3, ∞)

13. If f(x) is strictly increasing function then h(x) is non monotonic

function given

A. 

B. 

C. 

D. 

Answer: 4

View Text Solution

a ∈ (0, 3)

a ∈ ( − 2, 2)

(3, ∞)

a ∈ ( − ∞, 0) ∪ (3, ∞)

https://dl.doubtnut.com/l/_GbBRS2LCqW9s
https://dl.doubtnut.com/l/_lHq2hQNwOuTh
https://dl.doubtnut.com/l/_XeIlBFeCAD7t


14. If the function  has three real and distinct

roots  and , then the value of `[alpha]+[beta]+[gamma] is

A. (-20 , -16)

B. (-20,-18)

C. (-18,-16)

D. none of these

Answer: 1

Watch Video Solution

f(x) = x3 − 9x2 + 24x + c

α, β γ

15.  has real roots  then �nd the value

of . Where  represents greatest integer function

A. (-20, -16)

B. (-20,-18)

C. (-18,-16)

f(x) = x3 − 9x2 + 24x + c α, β, γ

[α] + [β] + [γ] []

https://dl.doubtnut.com/l/_XeIlBFeCAD7t
https://dl.doubtnut.com/l/_vzbyAMQCdGJP


D. none of these

Answer: 3

Watch Video Solution

16. If =7 then the values of c, where [.] represent the

greates integer function are,

A. (-20,-16)

B. (-20,-18)

C. (-18,-16)

D. none of these

Answer: 2

View Text Solution

[α] + [β] + [γ]

https://dl.doubtnut.com/l/_vzbyAMQCdGJP
https://dl.doubtnut.com/l/_jeq7FbXfnrcU


17. Let f(x) =  and the golbal minimum value of

f(x) for x in [0,2] is equal to 3 

The number of values of a for which the global minimum value equal to 3

for x in [0,2] occurs at the endpoint of interval[0,2] is

A. 1

B. 2

C. 3

D. 0

Answer: 2

View Text Solution

4x2 − 4ax + a2 − 2a + 2

18. Let f(x) =  and the golbal minimum value of

f(x) for x in [0,2] is equal to 3 

The number of values opf a for which the global minimum value equal to

3 for x in [0,2] occurs for the vlue of x lying in (0,2) is

4x2 − 4ax + a2 − 2a + 2

https://dl.doubtnut.com/l/_3DsGXfqYyKJK
https://dl.doubtnut.com/l/_Cn6iE616Iu6o


A. 1

B. 2

C. 3

D. 0

Answer: 4

View Text Solution

19. Let f(x) =  and the global minimum value of

f(x) for x in [0,2] is equal to 3 

The values of a for which f(x) is monotonic for x  [0,2]

A.  0 or a 

B. 

C. 

D. none of these

4x2 − 4ax + a2 − 2a + 2

∈

a ≤ ≥ 4

0 ≤ a ≤ 4

a > 0

https://dl.doubtnut.com/l/_Cn6iE616Iu6o
https://dl.doubtnut.com/l/_wIaXzLEakIyC


Answer: 1

View Text Solution

20. Let f(x) =   

The values of parameter a if f(x) has a negative point of local minimum

are

A. 

B. (-3,3)

C. 

D. none of these

Answer: 1

View Text Solution

x3 − 3(7 − a)X2 − 3(9 − a2)x + 2

π

( − ∞, )
58

14

https://dl.doubtnut.com/l/_wIaXzLEakIyC
https://dl.doubtnut.com/l/_RKtcDUWyWmMl


21. Let f(x) =   

The values of parameter a if f(x) has a positive point of local maxima are

A. 

B. 

C. 

D. none of these

Answer: 2

View Text Solution

x3 − 3(7 − a)X2 − 3(9 − a2)x + 2

π

−∞, − 3 ∪ (3, )
29

7

−∞,
58

14

22. Let f(x) =   

The values of parameter a if f(x) has points of extrema which are opposite

in sign are

A. 

B. (-3,3)

x3 − 3(7 − a)X2 − 3(9 − a2)x + 2

π

https://dl.doubtnut.com/l/_GP1asj6ePodG
https://dl.doubtnut.com/l/_eFQ8EnEJEOQK


C. 

D. none of these

Answer: 2

View Text Solution

( − ∞, )
58

14

23. consider the function f(x) =   

The domain of f(x) is

A. 

B. R-{0}

C. 

D. (0,oo)`

Answer: 3

Watch Video Solution

1(1 + )
x1

x

( − 1, 0) ∪ (0, ∞)

( − ∞, − 1) ∪ (0, ∞) ∪ (0, ∞)

https://dl.doubtnut.com/l/_eFQ8EnEJEOQK
https://dl.doubtnut.com/l/_lZdFkxHE548r
https://dl.doubtnut.com/l/_pXDWk80YrWSd


24. consider the function f(x) =   

The function f(x)

A. has a maximum but no minima

B. has a minima but no maxima

C. has exactly one maxima and one minima

D. is monotnic

Answer: 4

View Text Solution

1(1 + )
x1

x

25. consider the function f(x) =   

The range of the function f(x) is

A. 

B. 

C. 

1 +
1

(x)
x

(0, p∞)

( − ∞, e)

1, ∞)

https://dl.doubtnut.com/l/_pXDWk80YrWSd
https://dl.doubtnut.com/l/_vZL5A8Ei3HF0


D. 

Answer: 4

View Text Solution

(1, e) ∪ (e, ∞)

26. consider the function f(X) =x+cosx -a 

which of the following is not true about y =f(x)?

A. It is an increasing function

B. It is a monotonic function

C. It has in�nite points of in�ection s

D. None of these

Answer: 4

View Text Solution

https://dl.doubtnut.com/l/_vZL5A8Ei3HF0
https://dl.doubtnut.com/l/_J5JV8a4dz9ZC


27. consider the function f(X) =x+cosx -a 

values of a which f(X) =0 has exactly one positive root are

A. (0,1)

B. 

C. (-1,1)

D. 

Answer: 4

View Text Solution

( − ∞, 1)

(1, ∞)

28. consider the function f(X) =x+cosx -a 

values of a for which f(X) =0 has exactly one negative root are

A. (0,1)

B. 

C. (-1,1)

( − ∞, 1)

https://dl.doubtnut.com/l/_8OMmXWD8aeZr
https://dl.doubtnut.com/l/_qtzs3qfMH0E3


D. 

Answer: 2

View Text Solution

(1, ∞)

29. consider the function f(X) =   

Y= f(X) increase in the inerval

A. 

B. 

C. 

D. none of these

Answer: 3

Watch Video Solution

3x4 + 4x3 − 12x2

( − 1, 0) ∪ (2, ∞)

( − ∞, 0) ∪ (1, 2)

( − 2, 0) ∪ (1, ∞)

https://dl.doubtnut.com/l/_qtzs3qfMH0E3
https://dl.doubtnut.com/l/_GXqfJwAz1vKG


30. consider the function f(X) =   

The range of the function y=f(x) is

A. 

B. 

C. 

D. none of these

Answer: 2

Watch Video Solution

3x4 + 4x3 − 12x2

( − ∞, ∞)

[ − 32, ∞)

[0, ∞)

31. consider the function f(X) =   

The range of values of a for which f(x) = a has no real

A. 

B. 

C. 

3x4 + 4x3 − 12x2

(4, ∞)

(10, ∞)

(20, ∞)

https://dl.doubtnut.com/l/_xhkz2OV36uSf
https://dl.doubtnut.com/l/_SKeWQwUOcOpa


D. none of these

Answer: 4

Watch Video Solution

32. consider the function   

f(x) is

A. unbounded function

B. one one function

C. onto function

D. none of these

Answer: 4

Watch Video Solution

f :R → R, f(x) =
x2 − 6x + 4

x2 + 2x + 4

https://dl.doubtnut.com/l/_SKeWQwUOcOpa
https://dl.doubtnut.com/l/_n8KXWFdtWE13


33. consider the function   

which of the following is not true about f(x)?

A. f(x) has two points of extremum

B. f(x) has only one asymptote

C. f(x) is di�erentiable for all x in R

D. none of these

Answer: 4

Watch Video Solution

f :R → R, f(x) =
x2 − 6x + 4

x2 + 2x + 4

34. consider the function   

Range of fX() is

A. 

B. 

C. 

f :R → R, f(x) =
x2 − 6x + 4

x2 + 2x + 4

(−∞ − ] ∪ [2, 0)2
3

[ , 5]
−1

3

( − ∞, 2) ∪ [ , ∞)
7

3

https://dl.doubtnut.com/l/_iPndDzlyjo69
https://dl.doubtnut.com/l/_LD81Dp5xCrgp


D. 

Answer: 2

View Text Solution

(20, ∞)

35. Consider a polynomial y = P(x) of the least degree passing through

A(-1,1) and whose graph has two points of in�ection B(1,2) and C with

abscissa 0 at which the curve is inclined to the positive axis of abscissa at

an angle of   

The value of P(2) ius

A. -1

B. 

C. 

D. 

Answer: 3

View Text Solution

sec− 1 √2

−3

2

5

2

7
2

https://dl.doubtnut.com/l/_LD81Dp5xCrgp
https://dl.doubtnut.com/l/_SwYLRbrX4hVe


36. Consider a polynomial y = P(x) of the least degree passing through

A(-1,1) and whose graph has two points of in�ection B(1,2) and C with

abscissa 0 at which the curve is inclined to the positive axis of abscissa at

an angle of   

The value of P(0) is

A. 1

B. 0

C. 

D. 

Answer: 4

View Text Solution

sec− 1 √2

3

4

1

2

37. Consider a polynomial y = P(x) of the least degree passing through

A(-1,1) and whose graph has two points of in�ection B(1,2) and C with

https://dl.doubtnut.com/l/_SwYLRbrX4hVe
https://dl.doubtnut.com/l/_oo1ZQtxfUDOb
https://dl.doubtnut.com/l/_H5sd6zKrK3Sn


abscissa 0 at which the curve is inclined to the positive axis of abscissa at

an angle of   

The equation P(x) =0 has

A. three distinct real roots

B. one real root

C. three real roots such that one root is repeated

D. none of these

Answer: 3

View Text Solution

sec− 1 √2

38. Let f(X) be real valued continous funcion on R de�ned as f(X) =

The values of k for which the equation =k has four real roots are

A. 

B. 

C. 

x2e− |x |

x2e− |x |

0 < k < e

0 < k <
8

e2

0 < k <
4

e2

https://dl.doubtnut.com/l/_H5sd6zKrK3Sn
https://dl.doubtnut.com/l/_QoKBZh1i1Sy1


D. none of these

Answer: 3

View Text Solution

39. Let f(X) be real valued continous funcion on R de�ned as f(X) =

Number of points of in�ection for y = f(X) is

A. y = f(x) has two points of maxima

B. y=f(X) has only one asymptote

C. f(X) =0 has three real roots

D. none of these

Answer: 4

Watch Video Solution

x2e− |x |

https://dl.doubtnut.com/l/_QoKBZh1i1Sy1
https://dl.doubtnut.com/l/_wFSU3TacUHJl


40. Let f(X) be real valued continous funcion on R de�ned as f(X) =

  

Number of points of in�ection for y = f(X) is

A. 1

B. 2

C. 3

D. 4

Answer: 4

Watch Video Solution

x2e− |x |

41. P(x) be a polynomial of degree 3 satisfying P(-1) =10 , P(1) =-6 and p(x)

has maxima at x = -1 and p(x) has minima at x=1 then The value of P(2) is

A. -15

B. -16

https://dl.doubtnut.com/l/_f0geYpCirYpz
https://dl.doubtnut.com/l/_Xv8IIZKR0OzV


C. -17

D. -22

Answer: 3

Watch Video Solution

42. P(x) be a polynomial of degree 3 satisfying P(-1) =10 , P(1) =-6 and p(x)

has maxima at x = -1 and p(x) has minima at x=1 then The value of P(1) is

A. -12

B. -10

C. 15

D. 21

Answer: 1

Watch Video Solution

https://dl.doubtnut.com/l/_Xv8IIZKR0OzV
https://dl.doubtnut.com/l/_xpTHzEXloxWv


Linked Comprehension Type

1. consider the graph of y=g(x)=f'(x) given that f(c ) =0, where y=f(x) is a

polynomial funtion 

 

The graph of y=f(x) will intersect the x axis

A. twice

B. once

C. never

D. none of these

Answer: 2

View Text Solution

2. consider the graph of y=g(x)=f'(x) given that f(c ) =0, where y=f(x) is a

polynomial funtion 

https://dl.doubtnut.com/l/_JbaP1YS6Zdji
https://dl.doubtnut.com/l/_6dyHVTWtU0X7


 

The equation ,has

A. four real roots

B. no real roots

C. two distinct real roots

D. at least three repeated roots

Answer: 4

View Text Solution

f(x) = 0, a ≤ x ≤ b

3. consider the graph of y=g(x)=f'(x) given that f(c ) =0, where y=f(x) is a

polynomial funtion 

 

The graph of y =  has

A. two points of in�ection

B. one point of in�ection

f(x), a ≤ x ≤ b

https://dl.doubtnut.com/l/_6dyHVTWtU0X7
https://dl.doubtnut.com/l/_cPtYsPtTajHq


C. no point of in�ection

D. none of these

Answer: 2

View Text Solution

4. consider the graph of y=g(x)=f'(x) given that f(c ) =0, where y=f(x) is a

polynomial funtion 

 

The function y = ,has

A. exactly one local maxima

B. one local minima and one maxima

C. exactly one local minima

D. none of these

Answer: 4

Vi T t S l ti

f(x), a ≤ x ≤ b

https://dl.doubtnut.com/l/_cPtYsPtTajHq
https://dl.doubtnut.com/l/_IUtfGwmtl1Sx


View Text Solution

5. consider the graph of y=g(x)=f'(x) given that f(c ) =0, where y=f(x) is a

polynomial funtion 

 

The equation f''(x)=0

A. has no real root

B. has at least one real root

C. has at least two distinct roots

D. none of these

Answer: 2

View Text Solution

6. The graph of y =g(x) =f(X) is as shown in the following �gure analyse

this graph and answer the following question 

https://dl.doubtnut.com/l/_IUtfGwmtl1Sx
https://dl.doubtnut.com/l/_Rlxi9a5znCrh
https://dl.doubtnut.com/l/_G11yH3ownrA8


 

The graph of y=f(x) for has

A. no point of extream

B. one point of extrema

C. two points extrema

D. can't say anything

Answer: 3

View Text Solution

a < x < b

7. The graph of y =g(x) =f(X) is as shown in the following �gure analyse

this graph and answer the following question 

https://dl.doubtnut.com/l/_G11yH3ownrA8
https://dl.doubtnut.com/l/_28uYcWNVa9H8


  

Number of points of in�ectionn the graph of y = f(x) for  has

A. 0

B. 1

C. 2

D. can't say anything

Answer: 3

View Text Solution

a < x < b

https://dl.doubtnut.com/l/_28uYcWNVa9H8


Matrix Match Type

8. The graph of y =g(x) =f(X) is as shown in the following �gure analyse

this graph and answer the following question 

 

Which of the following is not true about the graph of y = f(x) ,

A. always increasing

B. discontinous at one point

C. �rst increases then decreases

D. none of these

Answer: 3

View Text Solution

a < x < b

1. consider function f(x) = . Now match the following

lists: 

x4 − 14x2 + 24x − 3

https://dl.doubtnut.com/l/_w0avCBv8FPUx
https://dl.doubtnut.com/l/_pWoOTHWCAWbX


View Text Solution

2. Match the following lists 

View Text Solution

3. Let . Then match

the following lists: 

View Text Solution

f(x) = (x − 1)m(2 − x)n, mn ∈ N and m, n < 2

4. The function f(x) =  has its nonzero local

minimum and maximum values at x=-2 and x=2 respectively.If a is a root of

√(ax3 + bx3 + cx + d)

https://dl.doubtnut.com/l/_pWoOTHWCAWbX
https://dl.doubtnut.com/l/_r9AIOJsjACNA
https://dl.doubtnut.com/l/_rfiQe3OuEXRb
https://dl.doubtnut.com/l/_FamMczixc92T


 then match the following lists:  

View Text Solution

x2 − x − 6 = 0

5. Match the following lists: 

View Text Solution

6. Match the following lists : 

View Text Solution

7. Match the following lists: 

View Text Solution

https://dl.doubtnut.com/l/_FamMczixc92T
https://dl.doubtnut.com/l/_Msf44VVDkDUL
https://dl.doubtnut.com/l/_8y0sSc633DVT
https://dl.doubtnut.com/l/_2zkc6wozCMaD


8. Match the following lists: 

View Text Solution

9. f(x) is polynomial function of degree 6 which 

and has local maximum at x 1 and local minimum at x=0 and x=2 Now

match the following lists and then choose the correct code. 

View Text Solution

lim
x→ 0

1 + = e2f(x)

(x3)1 /x

10. Match the statement /expressinons in Lis t I with the open intervals is

List II 

View Text Solution

https://dl.doubtnut.com/l/_2zkc6wozCMaD
https://dl.doubtnut.com/l/_Cb9LTyoIEe5p
https://dl.doubtnut.com/l/_Lz3hV6bDuuPj
https://dl.doubtnut.com/l/_vJQzqwSW8xed


11. Let   

List I contains information about zero of f(X) ,f'(x) and f''(x) 

List II contains information about the limiting behaviour of f(x), f(x) and

f''(x) at in�nty 

List III contains information about increasing /decreasing nature of f(x)

and f'(x) 

 

which o fhte following options is the only CORRECT comibination?

A. (iv)(i)(S)

B. (I)(ii)(R )

C. (III)(iv)(P)

D. (II)(ii)(S)

Answer: 4

View Text Solution

f(x) = x + loge x − x loge x, x ∈ (0, ∞)

https://dl.doubtnut.com/l/_vJQzqwSW8xed
https://dl.doubtnut.com/l/_vGnTnvQSETlp


Exercise Numerical

1. If  is an integer satisfying  where  is a real number

for which  is greater than or equal to  then the

number of maximum possible values of  (where [.] represents the

greatest integer function) is_____

Watch Video Solution

α |α| ≤ 4 − |[x]|, x

2x tan− 1 x ln(1 + x2),

a

2. From a given solid cone of height H, another inverted cone is carved

whose height is h such that its volume is maximum. Then the ratio  is

Watch Video Solution

H

h

3. Let f(x)=   

Then the number of points where f(X) attians its minimum value is _______.

View Text Solution

{
∣
∣x

3 + x2 + 3x + sinx(3 + ) x ≠ 0

0 x = 0

sin ( 1 )
x

https://dl.doubtnut.com/l/_3JhaIVRa3weg
https://dl.doubtnut.com/l/_dmfROZMJLRTP
https://dl.doubtnut.com/l/_zpSw7E8zW7Cu


4. Leg  be a cubic polynomial which has local maximum at

 has a local minimum at  If 

 then one fourth of the distance between

its two horizontal tangents is ____________

Watch Video Solution

f(x)

x = − 1andf(x) x = 1.

f( − 1) = 10andf(3) = − 22,

5. consider P(x) to be a polynomial of degree 5 having extremum at x=-1,1

and  Then the value of P(x)_____.

Watch Video Solution

lim
x→ 0

p − 2 = 4
x

x3

6. If  is the minimum value of  when 

 are subjected to the restrictions  then

the value of  is________

Watch Video Solution

m f(x, y) = x2 − 4x + y2 + 6y

xandy 0 ≤ x ≤ 1and0 ≤ y ≤ 1,

|m|

https://dl.doubtnut.com/l/_zpSw7E8zW7Cu
https://dl.doubtnut.com/l/_QbgO3bVmCjrG
https://dl.doubtnut.com/l/_YlsUtSYbpyNR
https://dl.doubtnut.com/l/_oeFy3lNoPhfW
https://dl.doubtnut.com/l/_Ipg3huO5F99n


7. For a cubic function  at each point  on it and

it crosses the  at  at an angle of  with positive

direction of the x-axis. Then the value of  is_______

Watch Video Solution

y = f(x), fx = 4x (x, y)

x − aξs ( − 2, 0) 450

∣
∣
∣

∣
∣
∣

f(1)

5

8. Number of integral values of  for which the equation  has

three distinct solutions is____

Watch Video Solution

b − x = b
x3

3

9.  Then

number of times  changes its sign in  is___

Watch Video Solution

Letf(x) = {x + 2, x < − 1x2, − 1 ≤ x < 1(x − 2)
2
, x ≥ 1

f ′ (x) ( − ∞, ∞)

https://dl.doubtnut.com/l/_Ipg3huO5F99n
https://dl.doubtnut.com/l/_JG3gcu8CZuQn
https://dl.doubtnut.com/l/_QiXRJ0pKszQu


10. The number of nonzero integral values of  for which the function

 is concave upward along the entire real

line is___________

Watch Video Solution

a

f(x) = x4 + ax3 + + 1
3x2

2

11.  Then the

number of critical points on the graph of the function is___

Watch Video Solution

Legf(x) = {x , if x ≤ 1 − (x − 2)
3
, if x > 1

3
5

12. A right triangle is drawn in a semicircle of radius  with one of its

legs along the diameter. If the maximum area of the triangle is  , then

the value of  is______

Watch Video Solution

1

2

M

32√3Mc

https://dl.doubtnut.com/l/_Uo9AKI1hvA37
https://dl.doubtnut.com/l/_oPUTs4YiQvU4
https://dl.doubtnut.com/l/_rbNlCfe18a6P


13. A rectangle with one side lying along the x-axis is to be inscribed in

the closed region of the  plane bounded by the lines 

 If  is the largest area of such a

rectangle, then the value of  is_______

Watch Video Solution

xy

y = 0, y = 3x, andy = 30 − 2x. M

2M

27

14. The least integral value of  where  is

monotonically decreasing is________

Watch Video Solution

x f(x) = (log) (x2 − 2x − 3)1
2

15. The least area of a circle circumscribing any right triangle of area  is

___________

Watch Video Solution

9

π

https://dl.doubtnut.com/l/_HD51YQtlK5YG
https://dl.doubtnut.com/l/_qSeQpGZPWXa3
https://dl.doubtnut.com/l/_VMoDwSaQJSr1


16.  If 

has a local maxima at  , then greatest value of  is _________

Watch Video Solution

Letf(x) = {∣∣x
2 − 3x∣∣ + a, 0 ≤ x < − 2x + 3, x ≥

3

2

3

2
f(x)

x =
3

2
|4a|

17. Let , the number ofthe positive integral values of

x which does satisfy  is

Watch Video Solution

f(x) = 30 − 2x − x3

f(f(f(x)))) > f(f( − x))

18. Let f(x) =   

least value of n for which f(x) has more points of minima than maxima in

[0,2n] is _____.

View Text Solution

{(x(x − 1)(x − 2), (0 ≤ x < n), sin(πx), (n ≤ x ≤ 2n)

19. Number of critical point of the function f(X) =x+  is _______.√|x|

https://dl.doubtnut.com/l/_k63BVNjpytRl
https://dl.doubtnut.com/l/_V5y8yFbywVOK
https://dl.doubtnut.com/l/_kjmhHyQmYJ0e
https://dl.doubtnut.com/l/_TkGNHJptJTov


Jee Main Previous Year

Watch Video Solution

20. consider  Let  and  be point

wher f(x) attains local minmum and global maximum respectively .If

 then 6k-9=________.

Watch Video Solution

f(X) = +
1

1 + |x|

1

1 + |x − 1|
x1 x2

k = f(x1) + f(x2)

1. Given P(x)  such that x=0 is the only real

root of P'(x) =0 . If P(-1) lt P(1), [-1,1]`

A. P(-1) is the minimum and P(1) is the maximum of P

B. P(-1) is not minimum but P(1) is the maximum of P

C. P(-1) is not minimum and P(1) is not the maximum of P

D. neither P(-1) is the minimum nor P(1) is the maximum of P

= x4 + ax3 + bx2 + cx + d

then ∈ the∫erval

https://dl.doubtnut.com/l/_TkGNHJptJTov
https://dl.doubtnut.com/l/_F5ynvDikdPzW
https://dl.doubtnut.com/l/_UiCHAFcg4lnd


Answer: 2

Watch Video Solution

2. Let  be de�ned by 

 . If f has a local

minimum at  , then a possible value of k is (1) 0 (2)  (3)  (4) 1

A. -1

B. 1

C. 0

D. 

Answer: 1

Watch Video Solution

f :R
→
R

f(x) = {k − 2x, if x ≤ − 12x + 3, fx ≻ 1}

x = 1 −
1

2
−1

1

2

https://dl.doubtnut.com/l/_UiCHAFcg4lnd
https://dl.doubtnut.com/l/_oMI5vM3MzZfl


3. Let f: R R be a continuous function de�ned by  .

Statement-1:  for some  . Statement-2:  

 for all  . (1) Statement-1 is true, Statement-2 is

true; Statement-2 is not the correct explanation for Statement-1 (2)

Statement-1 is true, Statement-2 is false (3) Statement-1 is false,

Statement-2 is true (4) Statement-1 is true, Statement-2 is true;

Statement-2 is the correct explanation for Statement-1

A. statement 1 is false statement 2 is true

B. satement 1 si true , statement 2 is true statement 2 is a correct

explanation for statement 1

C. statement 1 is true statement 2 is true statement 2 is not a correct

explanation for statement 2

D. statement 1 is true , statement 2 is false

Answer: 2

Watch Video Solution

f(x) =
1

ex + 2e−x

f(c) = ,
1

3
c ∈ R

0 < f(x) ≤ ,
1

2√2
x ∈ R

https://dl.doubtnut.com/l/_R57CvRRPgZZl


4. 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 1 is false statement 2 is true

B. statement 1 is true statement 2 is true , statement 2 is a correct

explanation for statement 1

C. statement 1 is true statement 2 is true , statement 2 is not a correct

explanation for statement 1

D. statement 1 is true statement 2 is false

Answer: 2

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/_S6AM0jrT7W2d


5. �nd the values  for which the quadratic equation 

has two real equal roots

A. lies between 1 and 2

B. lies between 2 and 3

C. lies between -1 and 0

D. does not exist

Answer: 4

Watch Video Solution

k 2x2 + Kx + 3 = 0

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

A. 

B. 

C. 

α log|x| + βx2 + x

α = − 6, β =
1

3

α = − 6, β = −
1

2

α = 2, β = −
1

2

https://dl.doubtnut.com/l/_S6AM0jrT7W2d
https://dl.doubtnut.com/l/_SxZ8vn2yU1zD
https://dl.doubtnut.com/l/_B7ilO9eC9RQl


D. 

Answer: C

Watch Video Solution

α = 2, β =
1

2

7. Let f(X) be a polynomila of degree four having extreme values at x =1

and x=2.If  then f(2) is equal to

A. -8

B. -4

C. 0

D. 4

Answer: 3

Watch Video Solution

lim
x→ 0

[1 + ] = 3
f(x)

x2

https://dl.doubtnut.com/l/_B7ilO9eC9RQl
https://dl.doubtnut.com/l/_mQlOOs1JuThM


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

respectively to form a square of  units and a circle of 

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

formed is minimum, then : (1)  (2)  (3) 

 (4) 

A. 

B. x=2r

C. 2x=r

D. 

Answer: 2

Watch Video Solution

side = x

radius = r

2x = (π + 4)r (π + 4)x = πr

x = 2r 2x = r

(4 − π)x = πr

2x = (π + 4)r

9. Twenty metres of wire is available for fencing o� a �ower-bed in the

form of a circular sector. Then the maximum area (in  of the �ower-

bed is: 25 (2) 30 (3) 12.5 (4) 10

sq
.
m)

https://dl.doubtnut.com/l/_1EQwBFwHyBJB
https://dl.doubtnut.com/l/_feG0emtEXFJA


A. 30

B. 12.5

C. 10

D. 25

Answer: 4

Watch Video Solution

10. Let  and  . If 

 then the local minimum value of  is: (1) 3 (2)  (3)

 (4) 

A. 

B. 3

C. -3

D. 

f(x) = x2 + ( )
1

x2
g(x) = x −

1

x
ξnR − { − 1, 0, 1}

h(x) = ( )
f(x)

g(x)
h(x) −3

−2√2 2√2

2√2

−2√2

https://dl.doubtnut.com/l/_feG0emtEXFJA
https://dl.doubtnut.com/l/_pL7cyoJ7u0Xf
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Answer: 1

Watch Video Solution

1. The function  de�ned by 

is one-one and onto onto but not one-one one-one but not onto neither

one-one nor onto

A. one-one and onto

B. onto but not one -one

C. one-one but not onto

D. neither one-one nor on to

Answer: 2

Watch Video Solution

f : [0, 3]
−−−→
1, 29, f(x) = 2x3 − 15x2 + 36x + 1,

https://dl.doubtnut.com/l/_pL7cyoJ7u0Xf
https://dl.doubtnut.com/l/_V0jTKCHo8cC3
https://dl.doubtnut.com/l/_1imaX9eRNDJE


2. The number of points in  for which 

 is 6 (b) 4 (c) 2 (d) 0

A. 6

B. 4

C. 2

D. 0

Answer: 3

Watch Video Solution

( − ∞, ∞),

x2 − x sinx − cos x = 0,

3. If  is a twice di�erentiable function such that  for

all  then

A. 

B. 

C. 

f :R → R f' ' (x) > 0

x ∈ R, and f( ) = . f(1) = 1,
1

2

1

2

0 < f' (1) ≤
1

2

f' (1) ≤ 0

f' (x1) <

https://dl.doubtnut.com/l/_1imaX9eRNDJE
https://dl.doubtnut.com/l/_PBjUwhZDkUqd


D. 

Answer: 3

Watch Video Solution

< f' (1) ≤ 1
1

2

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

in the ratio  is converted into anopen rectangular box by folding

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

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

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

(d) 60

A. 24

B. 32

C. 45

D. 60

Answer: 1,3

8: 15

https://dl.doubtnut.com/l/_PBjUwhZDkUqd
https://dl.doubtnut.com/l/_EPfYSSWaci4I


Watch Video Solution

5. The function  has a local

minimum or a local maximum at   (b)  (c) 2 (d) 

A. -2

B. 

C. 2

D. 

Answer: 1,2

Watch Video Solution

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

x = −2 −
2

3

2

3

−2/3

2/3

6. For every pair of continuous functions  such that 

 then which are the

correct statements

f, g : [0, 1] → R

max {f(x) : x ∈ [0, 1]} = max {g(x) : x ∈ [0, 1]}

https://dl.doubtnut.com/l/_EPfYSSWaci4I
https://dl.doubtnut.com/l/_twasVZtG1VeT
https://dl.doubtnut.com/l/_T1IEouygQ582


A.  for some c  [0,1]

B. +3g(c ) for some c  [0,1]

C. +g(c ) for some c  [0,1]

D.  for some c  [0,1]

Answer: 1,4

Watch Video Solution

(f(c))2 + 3f(c) = (g(c))2 + 3g(c) ∈

(f(c))2 + f(c) = (g(c))2 ∈

(f(c))2 + 3f(c) = (g(c))2 ∈

(f(c))2 = (g(c))2 ∈

7. Let a  and let f:  be given by f(x)  then

A. f(x) has three real roots if 

B. f(X) has only one real root if 

C. f(x) has three real roots if 

D. f(X) has threee real roots if 

Answer: 2,4

Watch Video Solution

∈ R R → R = x5 − 5x + a.

a > 4

a > 4

a < − 4

−4 < a < 4

https://dl.doubtnut.com/l/_T1IEouygQ582
https://dl.doubtnut.com/l/_hvO9djcUwuPP


8. Let  R be twice di�erntiable function

such that f'' and g'' ar continous fucntion on R. Suppose

then

A. f has a local minimum at x=2

B. f has a local maximum at x=2

C. 

D. `f(X)-f''(x)=0 for at least one x in R

Answer: 1,4

Watch Video Solution

f :R → (0, ∞) and g :R →

f(x2) = g(2) = 0, f' ' (2) ≠ 0 and g' ' (2) ≠ . If lim
x→ 2

= 1
f(X)g(x)

f(x)g(x)

f' ' (2) > f(x)

9. If  is a di�erentiable function such that  for all

 and  then

f : R → R f(x) > 2f(x)

x ∈ R f(0) = 1,

https://dl.doubtnut.com/l/_hvO9djcUwuPP
https://dl.doubtnut.com/l/_dm9fmebLPmxA
https://dl.doubtnut.com/l/_eQ4ZLXigBb2j


A. 

B. f(X) is decreasing in 

C. f(X) is increasing in 

D. in 

Answer: 1,3

Watch Video Solution

f(x) > e2x ∈ (0, ∞)

(0, ∞)

(0, ∞)

f' (x) < e2x (0, ∞)

10. If , then

A. f'(x) =0 at exactly three points in 

B. f(x) attains its maximum at x=0

C. f(x) attains its mionimum at x=0

D. f'(x) =0 at more than three points in 

Answer: 2,4

f(x) =
∣
∣ 
∣ 
∣
∣

cos(2x) cos(2x) sin(2x)

−cos x cos x −sinx

sinx sinx cos x

∣
∣ 
∣ 
∣
∣

( − π, π)

( − π, π)

https://dl.doubtnut.com/l/_eQ4ZLXigBb2j
https://dl.doubtnut.com/l/_gyUSONKvwbYq


Watch Video Solution

11. Let f:(0,pi)rarrR be a twice di�erentiable fucntion such that

 for all x   

If  then which of the following statement (s) is (are)

TRUE?

A. 

B. 

C. There exist  such that 

D. =0

Answer: 2,3,4

Watch Video Solution

lim
t→x

= sin2 x
f(x)sin t − f(t)sinx

t − x
∈ (0, π)

f( ) = ( − )
π

6

π

12

f(x ) =
π

4

π

4√2

f(x) < − x2f or allx ∈ (0, π)
x4

6

α ∈ (0, π) f' (α) = 0

f' ' ( ) + f( )
π

2

π

2

12. Let  (the set of all real numbers be a function.Suppose the

function f is twice di�erentiable, ,and satis�es

f[0, 1] → R

f(0) = f(1) = 0

https://dl.doubtnut.com/l/_gyUSONKvwbYq
https://dl.doubtnut.com/l/_ej8ZOu8KBb8U
https://dl.doubtnut.com/l/_oySaqfJw61Cm


.Which of the following is true for 

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

f' (x)– 2f' (x) + f(x) ≤ ex, x ∈ [0, 1]

0 < x < 1?

0 < f(x) < ∞

− < f(x) <
1

2

1

2

− < f(x) < 1
1

4

−∞ < f(x) < 0

13. If the function  f(X) assumes its minimum in the interval [0,1] at 

 which of the following is true ?

A. 

B. 

C. 

d −x

x = 1/4

f' (x) < f(X), 1/4 < x < 3/4

f' (x) > f(X), 0 < x < 1/4

f' (x) < f(X), 0 < x < 1/4

https://dl.doubtnut.com/l/_oySaqfJw61Cm
https://dl.doubtnut.com/l/_6DJMzSsN6bsB


D. 

Answer: 3

View Text Solution

f' (x) < f(X), 3/4 < x < 1

14. 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

15. Let  be de�ned as  The total number

of points at which  attains either a local maximum or a local minimum

is_______

Watch Video Solution

IR
→
I R f(x) = |x| + + x2 − 1 ∣ .

f

https://dl.doubtnut.com/l/_6DJMzSsN6bsB
https://dl.doubtnut.com/l/_S7nqQz9FYlW1
https://dl.doubtnut.com/l/_6ziByFPSiXrW


16. 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)

17. A cylindrica container is to be made from certain solid material with

the following constraints: It has a �xed inner volume of , has a 2 mm

thick solid wall and is open at the top. The bottom of the container is a

solid circular disc of thickness 2mm and is of radius equal to the outer

radius of the container. If the volume the material used to make the

container is minimum when the inner radius of the container is .

then the value of  is

Watch Video Solution

Vm3

10mm

V

250π

https://dl.doubtnut.com/l/_6ziByFPSiXrW
https://dl.doubtnut.com/l/_L9mG69Oui6lB
https://dl.doubtnut.com/l/_184PFyZTHvWI

