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MONOTONICITY AND MAXIMA MINIMA OF FUNCTIONS

1. Check the nature of the following differentiable functions (i) f(x) =e®

+sinx x € R (ii)f(z) = sinz + tanz — 2z, € (0, 7/2)

° Watch Video Solution

2. Prove that the function f(z) = (log),(z® + 1) —e * + 1 is strictly

increasing Vo € R.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ukKw9OcGK3GB
https://dl.doubtnut.com/l/_RfrMLufvksxl

3. Find the least value of k for which the function z2 + kx + 1 is an

increasing function in the interval "1

° Watch Video Solution

4. Find the values of a if f(z) =2¢* —ae *+ (2a+ 1)z — 3 is

increasing for all values of z-

° Watch Video Solution

5.If f(x) and g(x) are differentiable and increasing functions then which of

the following functions alwasys increases?

° View Text Solution



https://dl.doubtnut.com/l/_RfrMLufvksxl
https://dl.doubtnut.com/l/_iFGNVb15FRSN
https://dl.doubtnut.com/l/_4B3ScTWpcOBy
https://dl.doubtnut.com/l/_yMRo3h7Cj8i5

6. Let
g(z) = (f(2))* — 3(f(z))? + 4f(z) + bz + 3sinz + 4coszVz € R.

Then prove that g is increasing whenever is increasing.

° View Text Solution

7.Find the complete set of values of afor which the function
fx)={(z + 1,z <1
a, x =1, is strictly increasing x=1

22—z +3,z>1

° Watch Video Solution

8. Prove that function f(x) ={-— 22% + 322 — 6z +5,2 <0

—z% — 2 + 1,z > 0is decreasing for all x.

° Watch Video Solution



https://dl.doubtnut.com/l/_Z4RE7rWXeLmt
https://dl.doubtnut.com/l/_IwPSMcoXKaiG
https://dl.doubtnut.com/l/_AARZwUo5xupG
https://dl.doubtnut.com/l/_fPS2pAPTZ8en

9.1f fogoh(z) is an increasing function, then which of the following is not
possible?  f(z), g(z), andh(xz) are increasing f(z)andg(z) are

decreasing and h(z) is increasing f(x), g(z), andh(z) are decreasing

o View Text Solution

%
10. Let f(x)andg(x) be two continuous functions defined from RR ,

such that f(x_1)>f(x 2)a n dg(x 1)f(g(3alpha-4))’

o View Text Solution

1. Letf: |0, oo)ao_o)andg: [0, co)vec|0, co)be non-increasing and non-
decreasing functions, respectively, and h(x)=g(f(x))dot If fa n dg are
differentiable functions, h(x)=g(f(x))dot If fa n dg are differentiable for all
points in their respective domains and h(0)=0, then show h(x) is always,

identically zero. check-circle

o View Text Solution



https://dl.doubtnut.com/l/_fPS2pAPTZ8en
https://dl.doubtnut.com/l/_hKvMZfXCqQlJ
https://dl.doubtnut.com/l/_fBui0PI8TYHj
https://dl.doubtnut.com/l/_dzv5bGrSOU5U

12. Find the values of pif f(x) = cosz — 2pz is invertible.

° View Text Solution

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

f(z) = (z — 2)**(2z + 1)

° Watch Video Solution

4. In XY plane, the path defined by the equation

1 1 k
+ + — = 0,isahyperbolaifm =1,k = —1,n=0
zm oy (z+vy) P

° Watch Video Solution

15. Find the interval of monotonocity of the function f(z) = |z — 1|z*.

° View Text Solution



https://dl.doubtnut.com/l/_dzv5bGrSOU5U
https://dl.doubtnut.com/l/_vUfS1MzArf3y
https://dl.doubtnut.com/l/_ibInwhMkgfIK
https://dl.doubtnut.com/l/_OAProQ2m2xWM
https://dl.doubtnut.com/l/_GPkl5V6uITve

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

f(z) = cos (1>

Z

° View Text Solution

17. Let g(z) = f(z) + f(1 — z)andf® > 0Vz € (0,1). Find the

intervals of increase and decrease of g(:z:)

° View Text Solution

18. Find the range of the function f(z) = xsinz — Esin2 x for x €
™
(3)

° Watch Video Solution

z+1

1
19. Find the range of f(x)=—sin*1 r+tan ' 4 —— =
T 2422 +5

° View Text Solution



https://dl.doubtnut.com/l/_GPkl5V6uITve
https://dl.doubtnut.com/l/_i9ec2tD3Takz
https://dl.doubtnut.com/l/_kSX3P3KF9ACe
https://dl.doubtnut.com/l/_dKxU8ULGgjQZ

20. Find the number  of  roots of the  equation

t 71
log, (1 +2) — ——— =0

° Watch Video Solution

21. Find the number of roots of the function

— 3x + sinx-

f(x):m

° Watch Video Solution

22.Prove that log, (1 + ) < zf or > 0

° Watch Video Solution

23. Let fandg be differentiable on R and suppose
f(0) = g(0)andf'(z) < g'(x) for all x >0. Then show that

f(z) < g(z) forallz > 0.


https://dl.doubtnut.com/l/_l1q9x0MhGgUh
https://dl.doubtnut.com/l/_Kmieunx06eAI
https://dl.doubtnut.com/l/_kIA4tlJiA9p0
https://dl.doubtnut.com/l/_hhc3NbdkHrHe

° View Text Solution

24.Showthat1—|—a:€(:c—|— w2+1)2 1—|—:c2foraII:r20.

° View Text Solution

25. In XY plane, the path defned by the equation

1 1 k
+ + — = 0,isapairoflinesifm =k =n =1
zm oyt (z+y)

° Watch Video Solution

26. Prove that |cosa — cos | < |a — [

° View Text Solution

dP(x 3x(z +1
(),sinw—|—2w2¥ . Explain the

27. If P(1) = Oand

identity, if any, used in the proof.



https://dl.doubtnut.com/l/_hhc3NbdkHrHe
https://dl.doubtnut.com/l/_aqjsXI38cMqt
https://dl.doubtnut.com/l/_pz1ePP6KlxZV
https://dl.doubtnut.com/l/_zP15A3Hk3ZKF
https://dl.doubtnut.com/l/_kBsTGHAvO4Zf

° View Text Solution

Y

28. For 0<z < 2

,prove that x > sinzxand hence

cos(sinz) > sin(cos z)

° Watch Video Solution

29. Prove that e >14+=x and hence

e +/1+e** > (1+z)++/2+2c+2°Vx € R

° Watch Video Solution

30. Separate the intervals of concavity of the following functions

(i) f(x)=sin ~* z,(ii) f(z) = = + sinz

° Watch Video Solution



https://dl.doubtnut.com/l/_kBsTGHAvO4Zf
https://dl.doubtnut.com/l/_P85i6u31xsKW
https://dl.doubtnut.com/l/_B2kttYr5YymE
https://dl.doubtnut.com/l/_WMCultiM4HtR

31. If graph of the function f(x) =3zt + 22% + ax® — x + 2 is concave

upward for all real x, then find values of a,

o Watch Video Solution

32. Prove that for any two numbers x; and z,

2e™1 + e*2 - 221 + 9
3 ‘T3

o Watch Video Solution

3v3

33. Prove that in triangle ABC,sin A + sin B + sinC' < —

° Watch Video Solution

arln+a1271++azl a +as +.. +a,
n (n)™

If0 <m <1 and a; > Oforalll.

34. Prove that

° Watch Video Solution



https://dl.doubtnut.com/l/_OoaOuJN5qQxa
https://dl.doubtnut.com/l/_Ne01gHDP9428
https://dl.doubtnut.com/l/_AzHlNGOohoE1
https://dl.doubtnut.com/l/_ynPfDZnUM5UX

35. Find the points of inflection for (i) f(z) = sinz (i) f(z) = 3z* — 4z®

@ =

(i) f(z) = =

° Watch Video Solution

36. Find the coordinates of the point of inflection of the curve f(x)

= e_x

° Watch Video Solution

x+0b ) .
T (z — 4) has turning point at P(2,-1) Then find

37. The function y=ax —

the values of a and b.

° Watch Video Solution



https://dl.doubtnut.com/l/_ynPfDZnUM5UX
https://dl.doubtnut.com/l/_Kj8KqeZ1Wuxv
https://dl.doubtnut.com/l/_9welhq5WdNQJ
https://dl.doubtnut.com/l/_gcluqTbobYwE

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

these are points of local extrema?

° View Text Solution

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

criticla points f(x) has?

° Watch Video Solution

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

° View Text Solution

41.  Prove that for all ab in the function f(X)

— 3z* — 423 + 62 4 ax + b has exactly one extremium.

° Watch Video Solution



https://dl.doubtnut.com/l/_GHbTRIJvGDnv
https://dl.doubtnut.com/l/_8iApKd61rQvZ
https://dl.doubtnut.com/l/_hBU5nAlXJdXS
https://dl.doubtnut.com/l/_r3vitYgVb4xK

42. The function f(z) = (m2 - 4)”(:1:2 —z+1),n € N, assumes a

local minimum value at x = 2. Then find the possible values of n

° View Text Solution

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

where{.} represents the fractional part function.

° View Text Solution

44, Let f(x)={ac3 + 22 + 10z, z < O.Investigate x=0 for local
—3sinz,x > 0

maxima/minima.

° Watch Video Solution



https://dl.doubtnut.com/l/_r3vitYgVb4xK
https://dl.doubtnut.com/l/_pcd6XjBi8ZfJ
https://dl.doubtnut.com/l/_Zy4GuhzfY6sa
https://dl.doubtnut.com/l/_I38M3SDxuXKk

45. Let f(z) = % + z2. If it has a maximum at z = — 3, then find the

value of a-

° View Text Solution

46. Discuss the extremum of f(z) = sinz(1 + cosz), z € (O, %)

° View Text Solution

47. Find the points at which the function f given by
f(z) = (& — 2)*(z + 1)* has local maxima and local minima and points

of inflexion.

° View Text Solution

48. Discuss the extremum of f(z) = 40(33@483:3 — 182 + 60).

° View Text Solution



https://dl.doubtnut.com/l/_52CP9msT3ITn
https://dl.doubtnut.com/l/_jBQiR0RRbA7b
https://dl.doubtnut.com/l/_y6mqOvtvJEEJ
https://dl.doubtnut.com/l/_xHmMKAoEpUYT

49, Discuss extrema of the function

f(z) = /l$2(:L' )z -2 + 3z — 1)z — 2)%da

° Watch Video Solution

50. Let f(x)=sin”3x+lambdasin”2x ,-pi/2

° View Text Solution

51. Let f(x)=sin"3x+lambdasin”2x ,pi/2

° View Text Solution

52. Discuss the extrema of f(x) °

- 1—|rar:ta,n:z:’m

° Watch Video Solution



https://dl.doubtnut.com/l/_xHmMKAoEpUYT
https://dl.doubtnut.com/l/_uZ4F43ItQFWO
https://dl.doubtnut.com/l/_lkAHy641QKGO
https://dl.doubtnut.com/l/_lr6m04NTCKqW
https://dl.doubtnut.com/l/_UU6uHsuRHnWd
https://dl.doubtnut.com/l/_fi3MYFGvrRBu

53. In XY plane, the path defined by the equation
1 1 k . : N
+ + — = 0,isapairoflinesifm =k= —1,n=1
oyt (z+y)
° Watch Video Solution
54. Discuss the extreama of the following functions
(i) f(z) = |z|, (id) f(z) = e 17!, (itd) f(z) = 2*/*
° Watch Video Solution
55. If 1f(z) = {z? = < Olnvestigate the functions at x for

maxima/manima

° Watch Video Solution

2
3

56. Discuss the extremum of f(z) = 2z + 3z

° Watch Video Solution



https://dl.doubtnut.com/l/_fi3MYFGvrRBu
https://dl.doubtnut.com/l/_E91sEQfZkgqW
https://dl.doubtnut.com/l/_eKSF7H81z7hS
https://dl.doubtnut.com/l/_jMUAR3FNkkKs

cos(mx) , .
57. f(z) = —g T > 0z + a,z < 0Find the values of a if z = 0

is a point of maxima.

o Watch Video Solution

¥ - +b-1
b2+ 3b+ 2
if z if 1 to 3.All possible real values of b such that f(z) has the smallest

58.let f(z) = — x> + ifzisOtoland f(z) =22z — 3

valueatz = 1 are

° View Text Solution

59. f(z) = |az — b| + c|z|Vx € ( — 00, ), where
a>0,b>0,c>0. Find the condition if f(x) attains the minimum

value only at one point.

° View Text Solution



https://dl.doubtnut.com/l/_jMUAR3FNkkKs
https://dl.doubtnut.com/l/_Wrr29XkzEjWW
https://dl.doubtnut.com/l/_u4QrNRL4Uvib
https://dl.doubtnut.com/l/_L8VcvqRcTyYE

60. Let f(z) = 2z> = 92 + 12z + 6. Discuss the global maxima and
minima of f(x) € [0, 2]and(1, 3) and, hence, find the range of f(x) for

corresponding intervals.

° View Text Solution

61. Find the absolute maximum and absolute minimum values of

f(z) = 3z* — 82® + 122 — 48z + 25in [0, 3]

° Watch Video Solution

62. Find the range of the function f(z) = 4cos®z — 8cos’z + 1.

° Watch Video Solution

63. Find the range of the function f(z) = 2\/z — 2+ 4 — x

° View Text Solution



https://dl.doubtnut.com/l/_PCbmN3CsIfYN
https://dl.doubtnut.com/l/_L7toA04FtRn7
https://dl.doubtnut.com/l/_qHF0R4KJYXYZ
https://dl.doubtnut.com/l/_LqAYWqPEP6ya

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

= ¢(t) =t> — 20t + 7

y=(t) = 4° — 3t — 18t + 3

where t in [-2,2]

Find the intervals of monotonicity and also find the points of

extreama.Also find the range of function.

° View Text Solution

65. Find how many roots of the equations z* + 22> — 8z + 3 = 0.

° View Text Solution

ZL’2

Ve +1

66. Draw the graph of y=

o Watch Video Solution



https://dl.doubtnut.com/l/_LqAYWqPEP6ya
https://dl.doubtnut.com/l/_U9cwWpuEDcq1
https://dl.doubtnut.com/l/_D8V6r6JtlDU8
https://dl.doubtnut.com/l/_zz4PJpdcfh8R
https://dl.doubtnut.com/l/_FGjdSm1bqCoa

67. Draw the graph of y = ze” Also
(i) Find the range of the functionf
(ii) Find the point of inflection.

(iii)Find the values of k if 1ze®=k has two distinct real roots

o View Text Solution

68. Minimum integral value of k for which the equation e = kz? has

exactly three real distinct solution,

o Watch Video Solution

69. Draw the graph of f(z) = loge(\/l - :c2>.Find the range of the

function .Also find the values of k if (k) has two distinct real roots.

o Watch Video Solution

x2 — b5z +6

2 —z

70.Draw the graph of f(z) =


https://dl.doubtnut.com/l/_FGjdSm1bqCoa
https://dl.doubtnut.com/l/_FI5HM24W6cjc
https://dl.doubtnut.com/l/_4V0L2NYGIZSQ
https://dl.doubtnut.com/l/_N0fSCHJGrFp1

° View Text Solution

71.Find the value of a if 23 — 3z + a = 0 has three distinct real roots.

° View Text Solution

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

such that tan A + tan B + tan C = 100.

° View Text Solution

73.1f t is a real number satisfying the equation 2t5 — 9t + 30 — a = 0,
then find the values of the parameter a for which the equation

1
x + — = t gives six real and distinct values of = .
x

° View Text Solution



https://dl.doubtnut.com/l/_N0fSCHJGrFp1
https://dl.doubtnut.com/l/_QrKXhKurQegU
https://dl.doubtnut.com/l/_tOoTvT69VSW0
https://dl.doubtnut.com/l/_nXPYlXNvgsua

74. The tangent to the parabola y = z? has been drawn so that the
abscissa x( 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 y = 202 has the greatest area.

o View Text Solution

75. Find the point (a, )8 on the ellipse 422 4+ 3y? = 12, in the first
quadrant, so that the area enclosed by the lines y =z, y = 8,2 = o,

and the x-axis is maximum.

o View Text Solution

76. LL’ is the latus sectum of the parabola y?> = 4azandPP’ is a double
ordinate drawn between the vertex and the latus rectum. Show that the
area of the trapezium PP’ LL’ is maximum when the distance PP’ from

the vertexis a /9.

| o A\omnnr Panrd Ol ekl


https://dl.doubtnut.com/l/_etx7bdCFsecd
https://dl.doubtnut.com/l/_UAe0RVw7zAr3
https://dl.doubtnut.com/l/_MqGHmjHZCxI6

& ______VICVV ICAL JVIULIVII )

77. Find the points on the curve 522 — 8zy + 5y = 4 whose distance

from the origin is maximum or minimum.

° View Text Solution

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

rectangle with maximum area.

° View Text Solution

79. A running track of 440 ft is to be laid out enclosing a football field, 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 find the length of its

sides.

° View Text Solution



https://dl.doubtnut.com/l/_MqGHmjHZCxI6
https://dl.doubtnut.com/l/_W4PscbLdPmCJ
https://dl.doubtnut.com/l/_VPoPPkPZnViW
https://dl.doubtnut.com/l/_rXxabaciOzeT
https://dl.doubtnut.com/l/_qMjGeASSMIgc

80. 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

s
maximum when the angle between these sides is 3

o View Text Solution

81. The tangent to the parabola y = 22 has been drawn so that the
abscissa x of the point of tangency belongs to the interval [1,2]. Find z
for which the triangle bounded by the tangent, the axis of ordinates, and

the straight line y = 02 has the greatest area.

o View Text Solution

82. Find the point (a, )8 on the ellipse 4z + 3y®> = 12, in the first
quadrant, so that the area enclosed by the lines y =z, y = 8,2 = o,

and the x-axis is maximum.

o View Text Solution



https://dl.doubtnut.com/l/_qMjGeASSMIgc
https://dl.doubtnut.com/l/_PCCMSZzCwiAH
https://dl.doubtnut.com/l/_aqmelagCwDwV

8. LL’ is the latus sectum of the parabola y?> = 4azandPP’ is a double
ordinate drawn between the vertex and the latus rectum. Show that the
area of the trapezium PP’ LL’ is maximum when the distance PP’ from

the vertexis a /9.

° View Text Solution

84. Find the points on the curve 522 — 8zy + 5y> = 4 whose distance

from the origin is maximum or minimum.

° View Text Solution

85. A sheet of area 40m? 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.

° View Text Solution



https://dl.doubtnut.com/l/_2pZ4Pz1yKzI1
https://dl.doubtnut.com/l/_bzT1udrcM15o
https://dl.doubtnut.com/l/_UHZSb51cHtag
https://dl.doubtnut.com/l/_f9SndisCvZ6a

86. A sheet of area 40m? 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.

° View Text Solution

87.The latest edge of a regular hexagonal pyramid is 1cm. If the volume is

maximum, then find its height.

° View Text Solution

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

inscribed in a sphere of radius R is — .

o View Text Solution

89. 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


https://dl.doubtnut.com/l/_f9SndisCvZ6a
https://dl.doubtnut.com/l/_K9mPsYSV4fgF
https://dl.doubtnut.com/l/_ddIRLMQRVfVt
https://dl.doubtnut.com/l/_2PJlj5YAnHkq

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

iwh?’ tan’ o
27

° View Text Solution

90. Find the possible values of a such that f(z) = €** — (a + 1)e” + 2z

is monotonically increasing for z € R.

° View Text Solution

91- Of

f(z) = itan_l(zx\/—:_: 1) —log(z® + = + 1) (A> = 5A + 3)z + 10

is a decreasing function for all z € R, find the permissible values of \.

° View Text Solution

92. Leg f(z) = 23 + az® + bz + 5sin’ z be an increasing function on

the set R. Then find the condition on aandb.


https://dl.doubtnut.com/l/_2PJlj5YAnHkq
https://dl.doubtnut.com/l/_jdfpToktMNug
https://dl.doubtnut.com/l/_rkgzNDS4vykG
https://dl.doubtnut.com/l/_m8X2j7NtWj0T

° Watch Video Solution

. sinz. tanx
93. Prove that | lim ———— | = Lwhere [] represents greatest
z—0 €T

integer function.

o Watch Video Solution

94. Using the relation "2(1-cosx)

o View Text Solution

95. If f'(z) >0, f(z) >0Vz € (0,1) and f(0) =0, f(1) = Lthen

prove that f(x)f"-1(x)

o View Text Solution



https://dl.doubtnut.com/l/_m8X2j7NtWj0T
https://dl.doubtnut.com/l/_WtPUe8Q7GsHX
https://dl.doubtnut.com/l/_vfBn1MnsIiR2
https://dl.doubtnut.com/l/_Jzo0LmdsLvbo

96. Discuss the monotonocity of Q(x), where

2
Qz) = 2f(%) + f(6 — x2) Vx € R It is given that f* > 0Vz € R

Find also the point of maxima and minima of Q(z)-

° View Text Solution

2
tan~1(1) 2e
97.Prove that | ———= + —

° View Text Solution

98. Prove that 'sin”2theta

° View Text Solution

99. F(z) =z 32> +6 and
9(z) = max {F(t):z+1<t<z+2}-3<z<0 and 1—z for

z > 0 Find continuity and differentiability of g(x) for x € [ — 3, 1]


https://dl.doubtnut.com/l/_WJB3D8nWZD4O
https://dl.doubtnut.com/l/_JONcuOOnVBlm
https://dl.doubtnut.com/l/_yK6mHX1AAV6F
https://dl.doubtnut.com/l/_mIzACvo7jRD4

° View Text Solution

100. Show that 5z < 8sinz — sin2z < 6zf or x < x < %

° View Text Solution

101. Let f(z),xz >0, be a non-negative continuous function. If

S
f'(z)cosz < f(z)sinz Va > 0, then find f(%)

° View Text Solution

b
102. If az? + - > cfor all positive z where a > 0 and b > 0, show that

27ab® > 4¢3

° View Text Solution

3z(z + 1)

103. Prove that for z € [0, %] ,sinx + 2z >
s


https://dl.doubtnut.com/l/_mIzACvo7jRD4
https://dl.doubtnut.com/l/_ADR7Fd3wlud2
https://dl.doubtnut.com/l/_Kd6aOQEe8xti
https://dl.doubtnut.com/l/_kDd1n7ycFKPN
https://dl.doubtnut.com/l/_FEgFFdmLh9K4

° Watch Video Solution

104. Find the set of values of p for which line 2pz — 4y + 27 —9 =10

intersect the curve y = cos ~'at three distinct points.

° View Text Solution

105. From a fixed point A on the circumference of a circle of radius 7, the
perpendicular AY falls on the tangent at P- Find the maximum area of

triangle APY-

° View Text Solution

106. Pand(@ are two points on a circle of centre C' and radius « . The
angle PCQ being 260 , find the value of sin § when the radius of the circle

inscribed in the triangle CPQ is maximum.

° View Text Solution



https://dl.doubtnut.com/l/_FEgFFdmLh9K4
https://dl.doubtnut.com/l/_q1A6PoFAbmnB
https://dl.doubtnut.com/l/_0b0om0UUMTOO
https://dl.doubtnut.com/l/_ucuj6dQoI3zD

107. 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 2 /3.

o View Text Solution

108. Let A(p2, —p), B(qz,q), C(r2, — r) 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

o1
of such a parallelogram is E(p +q(g+r)(p—r)

o View Text Solution

109. A window of perimeter P (including the base of the arch) is in the
form of a rectangle surrounded by a semi-circle. The semi-circular portion
is fitted with the colored glass while the rectangular part is fitted with

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


https://dl.doubtnut.com/l/_ucuj6dQoI3zD
https://dl.doubtnut.com/l/_SfFjQso4jtjT
https://dl.doubtnut.com/l/_oRFiaXa5DVv8
https://dl.doubtnut.com/l/_V6VedQ0E1oQA

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

so that the window transmits the maximum light?

° View Text Solution

lllustration

1. Let A={2,4,6), B = {8, 10,12, 14} and
f=1{(2,8),(4,10), (6,12)} be a function from A to B. Show that f is

one to one but not onto function.

° Watch Video Solution

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

extrema at x=a


https://dl.doubtnut.com/l/_V6VedQ0E1oQA
https://dl.doubtnut.com/l/_ecYttGwdeDSE
https://dl.doubtnut.com/l/_WWFuj4dv267p

o View Text Solution

1. Prove that the following functions are strictly increasing:

2
2+

f(z) =log(l+z) —

o View Text Solution



https://dl.doubtnut.com/l/_WWFuj4dv267p
https://dl.doubtnut.com/l/_TJojW4Q1xPLb

2. Separate the intervals of monotonocity for the function

flz) = — 223 — 922 — 122 + 1

° Watch Video Solution

3. Discuss monotonocity of f(x) = iza: and ‘g(x)=x/(tanx)wh ere

° View Text Solution

1 1
4, A function y = f(x) is given by z = and y = —— for all
y=f(z)isg y 2 2y

t(1 + t2)

t > Othen fis

° Watch Video Solution

5. Find the value of a for which the function

(a + 2)z* — 3axz® + 9az — 1 decreases montonically for all real -

° View Text Solution



https://dl.doubtnut.com/l/_JNccjpHkfZbr
https://dl.doubtnut.com/l/_Vt3vhjv9ZZl4
https://dl.doubtnut.com/l/_0oQsWb498g7b
https://dl.doubtnut.com/l/_3RVtNtgs7xfQ

6. Find the value of a in order that f(z) = v/3sinz — cosz — 2az + b

decreases for all real values of z-

° View Text Solution

7. Discuss the monotonocity of function

f(z) = 2loglz — 1| — z* 4 2z + 3.

° View Text Solution

8.If f(x) = sinx + log,|secz + tanz| — 2z f or = € (— ﬂ, 71-) then

check the monotonicity of f(x)

° Watch Video Solution



https://dl.doubtnut.com/l/_3RVtNtgs7xfQ
https://dl.doubtnut.com/l/_BWNuuOJGoEVY
https://dl.doubtnut.com/l/_ik88y8vNoP5p
https://dl.doubtnut.com/l/_cTBWnn2kNoNY

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

log, x
log, .

° Watch Video Solution

10. Let g(z) = f(logz) + f(2 — logz)andf* < 0Vz € (0, 3)- Then find

the interval in which g(z) increases.

° View Text Solution

1 1
1. Find the range of f(X) =tan 'z — Eloge TE — (\/3)

\/37

° Watch Video Solution

sinx T T
2. Find the range of f(x) = + € (0, —)
T tanzx 2


https://dl.doubtnut.com/l/_Bufp623f4ZcJ
https://dl.doubtnut.com/l/_Tm4XXpbvpOdK
https://dl.doubtnut.com/l/_S92LBWKxTOIS
https://dl.doubtnut.com/l/_v1icM9VRvUjp

° Watch Video Solution

3.Range of f(z) =sin 'z +cos 'z +cot 'z

° Watch Video Solution

4. Find the number of solution of the equation

3 ™ T
x° 4+ 2z + cosx + tanx =0 € (—5,5)

° Watch Video Solution

5.Show that

112 (In(14+z)f or )0

° View Text Solution

6. For 0

° View Text Solution



https://dl.doubtnut.com/l/_v1icM9VRvUjp
https://dl.doubtnut.com/l/_GkPHmbqyOwLr
https://dl.doubtnut.com/l/_dauVzJenZBQn
https://dl.doubtnut.com/l/_LCVG6j6Z1jLo
https://dl.doubtnut.com/l/_oBDTJXiIHgOC

T
7.Show that tan 'z >

— if z € (0, 00)-
1+ 5

o View Text Solution

T
8.Show that 2sinx + tanz > 3x, where 0 < x < B

o View Text Solution

sinx

™
9.Prove that f(z) = is monotonically decreasing in [0, E] - Hence,

prove that (2x)/pi

o View Text Solution

10.For 0

o View Text Solution



https://dl.doubtnut.com/l/_oBDTJXiIHgOC
https://dl.doubtnut.com/l/_iWtn2KiWHW0i
https://dl.doubtnut.com/l/_Ve8baL2pGLTD
https://dl.doubtnut.com/l/_YsFfyAUe4mZp
https://dl.doubtnut.com/l/_0q0zW4H9JBWK

1. Show that graph of the function (x) =log,(z — 2) — = always concave

downwards.

° Watch Video Solution

z? 1
2. Separate the interval of convaity of y =x log,  — - + 3

° Watch Video Solution

3. consider f(X)=cos 2z + 2zA? + (2A +1)(A — 1)z*, A € R

fla+8)  fla)+ f(B)
7 = 2

If a # [ and for a and B then find the

values of A

° Watch Video Solution



https://dl.doubtnut.com/l/_NFdDIndTWUZp
https://dl.doubtnut.com/l/_sJhT5CjK35NQ
https://dl.doubtnut.com/l/_7MLwNfkRz86Y

4. Find the values of x where function f(X) = (sinz + cosz)(e”) in

(0, 27) has point of inflection

o Watch Video Solution

al"'+ay +.... +a  a;+tay+.. +a,
n (n)™

If0 <m <1 and a; > Oforalll.

5. Prove that

° Watch Video Solution

6. Find the least value of sec A + sec B +secC in an acute angled

triangle.

° Watch Video Solution



https://dl.doubtnut.com/l/_xaQfqFSApxpl
https://dl.doubtnut.com/l/_1XLZsMvwsqhb
https://dl.doubtnut.com/l/_YYVolWLjQjqn

5 4

1. Find the critical (stationary ) points of the function f(X)=2—O — %
+5Name these points .Also find the point of inflection
° Watch Video Solution
z? + az + 6 . : .
2. The curve f(z) = — 10 has a stationary point at (4, 1) . Find
'f'c J—

the values of aandb . Also, show that f(z) has point of maxima at this

point.

° Watch Video Solution

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

then find the values of aand b

o Watch Video Solution

1 1
4. Discuss the extremum of f(z) = 3 <:c + ;)



https://dl.doubtnut.com/l/_ja6k9lrvW17J
https://dl.doubtnut.com/l/_6Qbyj1UI0NOf
https://dl.doubtnut.com/l/_oPfa3Ch5azkG
https://dl.doubtnut.com/l/_tZ2YHbmEfaBi

| ° Watch Video Solution

5. Discuss the extremum of f(z) = 1 + 2sinz + 3cos’z,z < x < 3

21

° Watch Video Solution

6. Discuss the extremum of
. 1. 1.
f(z) = sinz + 551n2x + §s1n3w, 0<z<m
° Watch Video Solution
. 3 .. 2 ™ . .
7.let f(z) = —sin”z + 3sin“z + 5on [0, 5] . Find the local maximum

and local minimum of f(z)-

° Watch Video Solution

8.discuss the extremum of f(0) = sin” fcos?6,p, ¢ > 0,0 < 6 <

T
2



https://dl.doubtnut.com/l/_tZ2YHbmEfaBi
https://dl.doubtnut.com/l/_VCsYvX0YK7lR
https://dl.doubtnut.com/l/_4TzZOjs5LTeu
https://dl.doubtnut.com/l/_ip10cpv7crky
https://dl.doubtnut.com/l/_yNqPitYW6lQg

| @ Watch Video Solution

9. Find the maximum and minimum values of the function
y = (log), (3z* — 2z* — 62® + 6z + 1) Vz € (0, 2) Given that

(3z* — 22° — 62% + 62” + 6z + 1) > 04z € (0,2)

° Watch Video Solution

w =

10. Discuss the extremum of f(z) = z(z® — 4)

° Watch Video Solution

w o
|

11. Discuss the maxima and minima of the function f(z) =

Draw the graph of y = f(z) and find the range of f(z)-

° Watch Video Solution



https://dl.doubtnut.com/l/_yNqPitYW6lQg
https://dl.doubtnut.com/l/_d5Kxny81XKUR
https://dl.doubtnut.com/l/_qlaygkp8iOKB
https://dl.doubtnut.com/l/_wrhXuAuLq5dZ

12. Discuss the extremum of

f(x)={|x"2-2|, -1lt=x

o Watch Video Solution

13. Discuss the extremum

f(:c):{l—l—sinm,a:<Ox2—a:—|—1,9320atw20

of

o Watch Video Solution

1
14. Find the minimum value of || + |z + 5‘ + |z — 3| +

€r —

2

.

o Watch Video Solution

15. Let f(z) be defined as f(x)={tan”(-1)alpha-5x"2,0

o Watch Video Solution



https://dl.doubtnut.com/l/_XFcbxm6rvU1z
https://dl.doubtnut.com/l/_NTJJEQoSX283
https://dl.doubtnut.com/l/_qXRmIMtRQiGL
https://dl.doubtnut.com/l/_snaJixTdZvU5
https://dl.doubtnut.com/l/_UaBo0jwGJ4Zt

16. Let
f(z) = {733 — 2>+ 10z — 5,2 <1—2z + (10g)2(b2 - 2),ac > 1 Find

the values of b for which f(x) has the greatest value at z = 1.

o Watch Video Solution

1. Draw the graph of f(z) = (z — 1)|(z — 2)(z — 3)|. .

° Watch Video Solution

2. Discuss the number of roots of the equation e(k — zlogz) = 1 for

different value of k.

° Watch Video Solution



https://dl.doubtnut.com/l/_UaBo0jwGJ4Zt
https://dl.doubtnut.com/l/_ORTPheOonY9J
https://dl.doubtnut.com/l/_LSyYCyU6KCqj

3.Draw the graph of y = (z + 1)2/3 + (z — 1)2/3

o Watch Video Solution

4. Draw the graph of f(X) =log.(1—log, x). Find the point of

inflection

o Watch Video Solution

4log,

5.Draw and graph of f(z) = 5

.Also find the range.

T

° Watch Video Solution

1. A private telephone company serving a small community makes a profit

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


https://dl.doubtnut.com/l/_vEGbQB2IYkfv
https://dl.doubtnut.com/l/_RmhZnAMiOiA2
https://dl.doubtnut.com/l/_Hq05E5gZ4FN5
https://dl.doubtnut.com/l/_e8Floqi0nny3

the rate by a fixed sum for each subscriber over 725, thereby reducing the
profit by 1 paise per subscriber. Thus, there will be profit 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 profit?

° Watch Video Solution

2.Find the derivative of y = sine%”

° Watch Video Solution

3. A figure is bounded by the curves
y=24+1,y=0,z = 0,andz = 1. At what point (a,b) should a
tangent be drawn to curve y = 2* + 1 for it to cut off a trapezium of

greatest area from the figure?

° Watch Video Solution



https://dl.doubtnut.com/l/_e8Floqi0nny3
https://dl.doubtnut.com/l/_d0F1P3qVw8E5
https://dl.doubtnut.com/l/_LRQvRh251IXc
https://dl.doubtnut.com/l/_mHE45KwCT4FX

2 2
a b

4.Find the minimum length of radius vector of the curve — + — = 1
z Y

o Watch Video Solution

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

f(z) = e” cos z attains minima, when z € [0, 27|

o Watch Video Solution

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?

o Watch Video Solution



https://dl.doubtnut.com/l/_mHE45KwCT4FX
https://dl.doubtnut.com/l/_pHcTBpYanEDL
https://dl.doubtnut.com/l/_huZwnBvZEuhw

7.A swimmer S is in the sea at a distance dkm from the closest point A
on a straight shore. The house of the swimmer is on the shore at distance
Lkm from A. He can swim at speed of ukm/h. walk at speed at vkm/h. At
what point on shore should he land so that hhe reaches his house in the

shortest time.

o Watch Video Solution

8.Let (h, k) be a fixed point, where h > 0, k > 0. A straight line passing
through this point cuts the positive direction of the coordinate axes at
the point PandQ . Find the minimum area of triangle OPQ), O being the

origin.

o Watch Video Solution

9. A point P is given on the circumference of a circle of radius . Chords
QR are parallel to the tangent at P. Determine the maximum possible

area of triangle PQR.


https://dl.doubtnut.com/l/_ZFfq8DJTLeH6
https://dl.doubtnut.com/l/_Liibw33YTytl
https://dl.doubtnut.com/l/_Z7Os80IywMdI

° Watch Video Solution

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.Find the derivative of y = %

° Watch Video Solution

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

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


https://dl.doubtnut.com/l/_Z7Os80IywMdI
https://dl.doubtnut.com/l/_QFSZbHIBsiJk
https://dl.doubtnut.com/l/_FF7Rhl0YUVmI
https://dl.doubtnut.com/l/_6oHnGwZWihmx

of a for which the volume of the pyramid is greatest.

° Watch Video Solution

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

greatest value of the volume of the pyramid.

° Watch Video Solution

Exercise (Single)



https://dl.doubtnut.com/l/_6oHnGwZWihmx
https://dl.doubtnut.com/l/_qFUfO0lZAq6J
https://dl.doubtnut.com/l/_Y1UrlR2oJK9i

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 (a)[2, o0) |, 223 — 322 — 122 + 6 (b)( — o0, 00) ,
1

2> =322 4+324+3 ()( —o0o—4) , x>+ 62>+ 6 (d)(—oo,§> ,
3z — 2z + 1

A.[2, 00), 22° — 3z® — 122 + 6

B.[ — 00, 0), 2® — 3z% — 3z + 3

C.[—oo0, —4),z> — 62>+ 6

1 2
D. —oo,§ ,3x° —2x 4+ 1

Answer: 4

° Watch Video Solution

100

2. On which of the following intervals is the function ™ + sinx — 1

decreasing? (, %) (b) (0, 1) <g, 7r) (d) none of these


https://dl.doubtnut.com/l/_uLek2w2rqDhW
https://dl.doubtnut.com/l/_MGPCfCzmcEka

A (0,7/2)
B. (0,1)
C.(w/2,m)

D. None of these

Answer: 4

o Watch Video Solution

3.The function f(z) = tan~'(sinz + cos z) is an increasing function in

(22)el3)(-33)0(F )



https://dl.doubtnut.com/l/_MGPCfCzmcEka
https://dl.doubtnut.com/l/_oI9dmIC3B5XT

| o Watch Video Solution

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

are decrerasing function in the interval (5,71') R: If a differentiable
function decreases in an interval (a, b), then its derivative also decrease
in a, b). 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.Sis correct and R is the correct explanation for S.

D.Sis correct and R is wrong.

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_oI9dmIC3B5XT
https://dl.doubtnut.com/l/_OsjJIf9VoD5j

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

. .3 .. . . T 3
3sinz — 4sin”  is increasing is 3 (b) B (o) > (d)
A ™
"3
B ™
"2
C Y
"2
D. ()
Answer: 1

o Watch Video Solution

1
6. The function z® decreases in the interval (0, e) (b) (0, 1) <0, E) (d)

none of these

A. (0,e)


https://dl.doubtnut.com/l/_eBMJVo2jES86
https://dl.doubtnut.com/l/_IKEKNhUdXC7N

D. none of these

Answer: 3

° Watch Video Solution

7. Let f(x) =z+/4az — z2, (a > 0) Then f(x) is

A.increasing in (0,3a) decreasing in (3a,4a)
B. increasing in (a,4a),decreasing in (5a, 00)
C.increasing in (0, 4a)

D. none of these

Answer: 1

o Watch Video Solution



https://dl.doubtnut.com/l/_IKEKNhUdXC7N
https://dl.doubtnut.com/l/_I5a0slS7FlvB

8. Function f(z) = |z| — |z — 1| is monotonically increasing when

x<0(b)z>1xz<1(d)0

Az <0

B.x >0

Cz<0

DO<z <1

Answer: 4

o Watch Video Solution

9.1f f'(x) = |z| — {z}, where {x} denotes the fractional part of z, then

f(z) is decreasing in (— %, 0> (b) <— %, 2) <— %, 2) (d) (%, oo)
1 .
(5
1 )
(72)



https://dl.doubtnut.com/l/_UUfSoZHS2EfC
https://dl.doubtnut.com/l/_L05HhGY31xn3

Answer: 1

° Watch Video Solution

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

T

. T T T
f(x) = 4z — tan 2z is monotonic is 3 (b) i () 3 (d) 6
Am/2
B.7w/4

C.m/8

D.7 /16

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_L05HhGY31xn3
https://dl.doubtnut.com/l/_00Iberxs8B13

n.  f(z) = (x — 2)|z — 3 is  monotonically  increasing  in
< — 00, g) U (3, 00) (b) (g, oo) (2, 00) (d) ( — o0, 3)

A (—00,5/2)U(3,00)

B.5/2, 00)

C. (2, 00)

D.( — o0, 3)

Answer: 1

o Watch Video Solution

12. f(z) = (z — 8)*(z — 9)°,0 < = < 10, monotonically decreases in

76 8,76 76
(5 @ (557) 9@ (5-m)



https://dl.doubtnut.com/l/_9wnA8OOtXQwM
https://dl.doubtnut.com/l/_AuIxQ1LexBLU

76
D. (?, 10)

Answer: 2

° Watch Video Solution

13.Forall z € (0,1)
@e® <1+=x

(b) (log) (x +1) < x
(c)sinz > x

(d) (log) ,z > x

Ae* <1l+=z

1+$<w

B.loge

C.sinz > x

D.log.z >z

Answer: 2

| ° Watch Video Solution


https://dl.doubtnut.com/l/_AuIxQ1LexBLU
https://dl.doubtnut.com/l/_NgwhSDaq9Bxt

1
14. If f(:c):xew(”‘"_l) , then f(z) is increasing on l—§,1]

1
decreasing on R increasing on R (d) decreasing on { 3 11

A.increasing on[ — 1/2, 1]
B. decreasing on [ — 1/2, oo]
C.incresing on R

D. decreasing on [ — 1/2, o0]

Answer: 1

o Watch Video Solution

15. If f(x) = kz® — 92 + 9z + 3 monotonically increasing in R, then

k< 3(b)k <2k > 3(d)none of these

A k<3


https://dl.doubtnut.com/l/_NgwhSDaq9Bxt
https://dl.doubtnut.com/l/_jJxsJgRb1N7E
https://dl.doubtnut.com/l/_hLWm6B7wGUTO

B.k <2

Ck>3

D. none of these

Answer: 3

° Watch Video Solution

Ksi 2
16. If the function f(z) = s.mm +2C0S%T 4 strictly increasing for all
sinx + cos T

valuesof z, then K < 1 (b) K > 1 K < 2(d) K > 2

Ak<l1

B.k <2

Ck>3

D. none of these

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_hLWm6B7wGUTO
https://dl.doubtnut.com/l/_td8VLRc6Kg7d

—>
17. Let f: RR be a function such that f(z) = axz + 3sinz + 4 cos z-
Then f(z) is invertible if a€(—5,5) (b) a€(—00,5)
a € (— 5, + 00) (d) none of these
Ak<1
B.k>1

Ck<?2

D.k > 2

Answer: 4

o Watch Video Solution

18. Which of the following statement is always true? (a)if f(z) is

increasing, then f ~1(z) is decreasing. (b)If f(z) is increasing, then

1
f(z)

is also increasing. (c)If fandg are positive functions and f is increasing

and g is decreasing, then i is a decreasing function. (d)If fandg are
[Y


https://dl.doubtnut.com/l/_td8VLRc6Kg7d
https://dl.doubtnut.com/l/_yUe2A5avhugo
https://dl.doubtnut.com/l/_LchrrJeBsRHZ

positive functions and f is decreasing and g is increasing, the — is a
decreasing function.
A. If f(x) is increasing then f_l(x) is also decreasing
B. If f(x) is increasing then 1/ f() 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

o Watch Video Solution

%
19.Let f: RR be a differentiable function for all values of x and has the
property that f(x)andf'(z) has opposite signs for all value of z. Then,
f(x) is an increasing function f(z) is an decreasing function f?(z) is an

decreasing function | f(z)| is an increasing function


https://dl.doubtnut.com/l/_LchrrJeBsRHZ
https://dl.doubtnut.com/l/_kcj1dk7qhUjq

A. f(x) is an iincreasing function
B. f(x) is a decreasing function
C. f*(z) is a decreasing function

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

Answer: 3

o Watch Video Solution

20. Let f: R be a differentiable function Yz € R . If the tangent drawn
to the curve at any point = € (a, b) always lies below the curve, then
f'(z) <0, ff < 0Vz € (a,b) f'(z) >0, f7 > 0Vz € (a,b)
f'(z) >0, f7 > 0Vz € (a, b) noneofthese

A f'(x) >0, f (x) <0Ve € )(a,b)

B.f'(z) <0, f '(z) <O0Vz € (a,b)

C.f'(z)>0,f " (z) >0Vz € (a,b)


https://dl.doubtnut.com/l/_kcj1dk7qhUjq
https://dl.doubtnut.com/l/_LLMCHFZa15DJ

Answer: 3

° Watch Video Solution

21. Let f(z) be a function such that f(z) = (log). [(log),(sinz + a]. If

!
f(z) is decreasing for all real values of z, thena € (1,4) (b) a € (4, 00)
a € (2,3)(d)a € (2,00)

Aa € (1,4)

B.a € (4, c0)

C.a€(23)

D.a € (2, )

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_LLMCHFZa15DJ
https://dl.doubtnut.com/l/_bqjcGeFWePvW

22.1f f(z) = * + 42? + Az + 1 is a monotonically decreasing function

2
of z in the largest possible interval < -2, — §> Then A =4 (b) A =2

A = — 1(d) A has no real value
AX=14
B.A=2
CA= -1

D. A has no real value

Answer: 1

o Watch Video Solution

23. f(x) = |z log, | monotonically decreases in (O, %) (b) (%, 1)
1
A.(0,1/e)

B.(1/e, 1)


https://dl.doubtnut.com/l/_ocLCsBVkGcaj
https://dl.doubtnut.com/l/_OCs4UI4Akyns

C. (1. 00)

D.(1/e, 00)

Answer: 2

° Watch Video Solution

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

0,1‘3

flz) = — T (@ + 2)2® + (a — 1)z + 2 possesses a negative point of
inflection is ( — 0o, — 2) U (0, o) (b) { - %} ( —2,0) (d) empty set

A (— o0, —2)U(0,00)

B.{ —4/5}
C.(—2,0)

D. empty set

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_OCs4UI4Akyns
https://dl.doubtnut.com/l/_mu5oRitvkdr2

1+ 2)%°
25. The maximum value of the function f(z) = (1—1——())6 in the interval
20-

[0,1]is 2% (b) 27 %% 1(d) 20-¢

A 20.4
B. 270.4
C.1

Answer: 3

° Watch Video Solution

26. Suppose that f is a polynomial of degree 3 and that f* # 0 at any of
the stationary point. Then f has exactly one stationary point f must have
no stationary point f must have exactly two stationary points f has

either zero or two stationary points.


https://dl.doubtnut.com/l/_mu5oRitvkdr2
https://dl.doubtnut.com/l/_9BgaEU7PhtjL
https://dl.doubtnut.com/l/_8zR4C99q6oRy

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

o Watch Video Solution

27. A function 9(x) is defined as
1 1
g(z) = Z]‘(2:1:2 — 1)+ Ef(l - a:2)andf(a:) is an increasing function.

Then g(x) is  increasing in interval.  (—1,1)

CRRIC Y —
(292

V2 V2

C——— —
3 3

D. none of these


https://dl.doubtnut.com/l/_8zR4C99q6oRy
https://dl.doubtnut.com/l/_V86yW7M54xGf

Answer: 2

° Watch Video Solution

28. If () is a polynomial function and
@' (z) > p(z)Vx > landp(1l) = 0, then p(z) > 0Vz > 1 varphi(x)
A¢(xz) >0V > 1
B.¢(z) < OVx >1
C.é(z) =0Vz >1

D. none of these

Answer: 1

° Watch Video Solution

29, If

f'(z) >V ER, f(3) =0 and g(z) = f(tan’z — 2tanz + 4y)0 < z <


https://dl.doubtnut.com/l/_V86yW7M54xGf
https://dl.doubtnut.com/l/_wElpM7N4M7Yf
https://dl.doubtnut.com/l/_WqohJln1crA2

;then g(x) is increasing in

>

)
e N N

N

L
Nk
N——"

w
o |3
w|
N—

o
w|
N——"

o

|3
N———

Answer: 4

o Watch Video Solution

30. If f(z) ==z +sinz,g(z) =

e ,u=4/c+1-—,/c

—y/c—1,(c > 1), then fog(u)gof(v)(d)fog(u)

A. fog(u) < fog(v)
B.gof(u) < gof(v)
C.gof(u) > gof(v)

D. fog(u) < fog(v)

b= e


https://dl.doubtnut.com/l/_WqohJln1crA2
https://dl.doubtnut.com/l/_g9QkE3ToOqHO

Answer: 4

° Watch Video Solution

31. The number of solutions of the equation

z® + 22? + 5z + 2cosz = 0in (0, 27] is

A.one
B. two
C. three

D. zero

Answer: 4

° Watch Video Solution

32. Let f(x) = cosmx + 10z + 3z> + z°, — 2 < 2 < 3. The absolute

minimum value of f(z) is 0 (b) —15 (c) 3 — 27 none of these



https://dl.doubtnut.com/l/_g9QkE3ToOqHO
https://dl.doubtnut.com/l/_Usa5KmU6NFUQ
https://dl.doubtnut.com/l/_cYkcTLD7k6f2

A0

B.-15

C.3— 27

D. none of these

Answer: 2

o Watch Video Solution

33. The global maximum value of
3
F(z0 = (log),,(42® — 122° + 11z — 3),z € [2,3], is — 5 (log)143 (b)

3
1+ (10g)103 (10g)103 (d) E(log)lo?’

3
A — Elogi’o

B.1 + log10°

C.log10?

3
D. 5 log 10°


https://dl.doubtnut.com/l/_cYkcTLD7k6f2
https://dl.doubtnut.com/l/_QqfSFYdVqdBT

Answer: 2

° Watch Video Solution

34. f:Rg, f(z) is differentiable such that
f(f(z)) = k(z° +2),k #0). Then f(z) is always increasing (b)
decreasing either increasing or decreasing non-monotonic

A.increasing

B. decreasing on [ — 1/2, o0]

C. either increasing or decreasing

D. non monotonic

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_QqfSFYdVqdBT
https://dl.doubtnut.com/l/_8Fb15xbONcgp

1
35. The value of a for which the function f(z) = asinz + (§> sin 3z

has an extremum at x = % is1(b) —1(c)0(d) 2

Al

C.O

D.2

Answer: 5

o Watch Video Solution

36. If f(z) =aloglz| +bz® +x has
r = — landx = 2, then a=2b=
a = —2,b=1/2(d) none of these

A. a=2,b=-1

B.a=2,b=—1/2

its

-1

extremum

a=2b

values at

~1/2


https://dl.doubtnut.com/l/_F9QN2VhlSDZg
https://dl.doubtnut.com/l/_6Q7odBNsTCLN

C.a=2,b=1/2

D. none of these

Answer: 2

° Watch Video Solution

37. If a function f(z) has f'(a) = Oandf® =0, then z =a is a
maximum for f(z) = a is a minimum for f(z) it is difficult to say
(a)and(b) f(z) 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 difficult to say (a) and (b)

D. f(x) is necessarily a constant function

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_6Q7odBNsTCLN
https://dl.doubtnut.com/l/_t4akErHF57s7

4

38. The function f(z) = sin® z + cos* z increases, if

A. It is monotonic increasing V xin 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 —oco — oo

D.The function attains its extreme values at x; and x5 such that

r1x9 > 0

Answer: 3

o Watch Video Solution

4

39. The function f(z) = sin* z + cos* z increases, if

A0<z<m7/8
B.wm/40 < z < 37 /8

C3r/8<xz<bn/8


https://dl.doubtnut.com/l/_t4akErHF57s7
https://dl.doubtnut.com/l/_Uk0dSHWo9tsx
https://dl.doubtnut.com/l/_mcYsjpKqnsXB

D.5m/8 <z < 3m/4

Answer: 2

° Watch Video Solution

40.If f(z) = z° — 5z* + 52> — 10 has local maximum and minimum at
x = pandx = q , respectively, then (p, q) = (0,1) (b) (1,3) (c) (1,0) (d)
none of these

A.(0))

B.(1,3)

C.(1,0)

D. none of these

Answer: 2

o Watch Video Solution



https://dl.doubtnut.com/l/_mcYsjpKqnsXB
https://dl.doubtnut.com/l/_NLqPsSv0LdR9
https://dl.doubtnut.com/l/_LDloNpFMysEj

41 Let P(z) = ag + a12® + axz* + + a,z>" be a polynomial in a real
variable z 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

o Watch Video Solution

42. Letf(x) = {|z|,for 0 < |z|] <21,for z =0 Then at z =0, f
has a local maximum (b) no local maximum a local minimum (d) no
extremum

A. a local maximum

B. no local maximum


https://dl.doubtnut.com/l/_LDloNpFMysEj
https://dl.doubtnut.com/l/_OoVRO87ic9Pn

C. a local minimum

D. no extremum

Answer: 1

° Watch Video Solution

43. If f(z) = 22+ bz +cx+d and 0 < b <c¢, then a)f(x) is a
strictly increasing function b)f(x) has local maxima c)f(x) is a strictly
decreasing function d) f(x) is bounded

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



https://dl.doubtnut.com/l/_OoVRO87ic9Pn
https://dl.doubtnut.com/l/_QwqnI5UUgi7z

44.1f f(z) = {(sin(z® — 3z),2 <0
2 4+522,2>0

A. f(x) has a local minima

B. f(x) has a local maxima

C. f(x) has point of inflection

D. none of these

Answer: 1

o Watch Video Solution

45, The greatest value of
f(z) = cos <:1:e[”’] + T2* — 3x>, z € [ —1,00], is (where [] represents

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


https://dl.doubtnut.com/l/_QwqnI5UUgi7z
https://dl.doubtnut.com/l/_3BPAEqnHk2ge
https://dl.doubtnut.com/l/_nOIHryR92ufX

B.1

C.0

D. none of these

Answer: 2

o Watch Video Solution

46. The function f(z) = (4sin2m — 1)n(w2 -z + 1), n € N, has a

local minimum at = = ik Then n is any even number n is an odd

number n is odd prime number n 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

[ - 1


https://dl.doubtnut.com/l/_nOIHryR92ufX
https://dl.doubtnut.com/l/_n67PVbdQAaMh

| @J Watch Video Solution J

47. The true set of real values of z for which the function
f(z) = xlnx — = + 1is positive is

A. (1, 00)

B.(1/e, )

C. [e, 00)

D.(0,1) U (1, o)

Answer: 4

° Watch Video Solution

48. All possible value of f(z) = (z + 1)% — (z — 1)% on [0] is 1 (b) 2 (c)

E’»d1
()g

Al


https://dl.doubtnut.com/l/_n67PVbdQAaMh
https://dl.doubtnut.com/l/_7Vqkc78UhdyN
https://dl.doubtnut.com/l/_TlmD3NobXYgj

B.2

C.3

Answer: 2

o Watch Video Solution

49. The function f(z) = is increasing in (0, c0) decreasing in

In(e + )
(0, 00) increasing in (O,%), decreasing in (%,oo) decreasing in

7r . . . 7r
(O, —), increasing in | —, oo)
e e
A.increasing in (0, c0)
B. decreasing oin (0, 0o)
C.increasing in (0, 7 /e), decreasing € (7w /e, 00)

D. decreasing in (0, w /) increasing in (7 /e, 00)

Answer: 2

f 1


https://dl.doubtnut.com/l/_TlmD3NobXYgj
https://dl.doubtnut.com/l/_vtWwz0CCY8n8

| ° Watch Video Solution

50. If the function f(z) = 2z® — 9ax® + 12z°z + 1, wherea > 0,
attains its maximum and minimum at pandq , respectively, such that

1
p*> = g, then a equal to 1(b) 2 (c) 5 (d)3

Al

Answer: 2

o Watch Video Solution

S5lLiet f(z) ={z+2, —1< <0
T

1,33=02,

0<e<1


https://dl.doubtnut.com/l/_vtWwz0CCY8n8
https://dl.doubtnut.com/l/_XakiyCW4eH0G
https://dl.doubtnut.com/l/_MeiN8R1p07cn

A. a point of minima

B. a point of maxima

C. both points of minima and maxima

D. neither a pointof minimanor that of maxima

Answer: 4

o View Text Solution

52.If f(z) = {sin” '(sinz),z > 0
T -1
5= 0, thencos™ “(cosz),z < 0
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



https://dl.doubtnut.com/l/_MeiN8R1p07cn
https://dl.doubtnut.com/l/_YTCtOMVOYmZM

| ° Watch Video Solution

53. A function f is defined by f(z) = |z|™|z — 1|"Vxz € R. The local

maximum value of the function is (m,n € N),

m™n" (mn) i

(d)
(m + n) (m + n)

m+n m+n

Al

m™mn™

(m + n)m+n

mn

m + nm+n

Answer: 3

1 b) m" " m

° Watch Video Solution

54. Let the function f(x) be defined as follows:

f(a:):{a:3+a:2—10x, —-1<z<0


https://dl.doubtnut.com/l/_YTCtOMVOYmZM
https://dl.doubtnut.com/l/_kLOPMKeULPzQ
https://dl.doubtnut.com/l/_gp1Zd1gSwEvx

cosz,0 <z <7/2
l+sinz,7/2<z<mw
A. a local minimum at x=m /2
B. a global maximum at x=7 / 2
C. a absolute maximum at x=-1

D. a absolute maximum at x=m

Answer: 3

o Watch Video Solution

. . -
55. Consider the function f:( — o00,00)—00,00 defined by

a:2+a
f(m)_ 332+a,

value of f is not attained even though f is bounded. f(x) is increasing

,a > 0, which of the following is not true? maximum

on (0, 00) and has minimum at , = 0 f(z) is decreasing on ( — oo, 0)
and has minimum at z = 0. f(«) is increasing on ( — 00, c0) and has

neither a local maximum nor a local minimum at x = 0.


https://dl.doubtnut.com/l/_gp1Zd1gSwEvx
https://dl.doubtnut.com/l/_svvRXaLpGqNk

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

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

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

D. f(x) is increasing on ( — 00, 00) and has neither a local maximum

nor a local minimum at x=0

Answer: 4

o Watch Video Solution

56. F(z) = 4tanz — tan’z + tan’ z, x # nrw + %

A.is monotonically increasing
B. is monotonically decreasing
C. has a point of maxima

D. has a point of minima

Answer: 1


https://dl.doubtnut.com/l/_svvRXaLpGqNk
https://dl.doubtnut.com/l/_pClIV1Kt8M71

° Watch Video Solution

57. Let h(z) = x7 for & € R, where +m and n are odd numbers and 0
less than m less than n Then y = h(z) has
a)no local extremums
b)one local maximum
c)one local minimum
d)none of these
A. no local extremums
B. one local maximum

C.one local minimum

D. none of these

Answer: 1

o Watch Video Solution



https://dl.doubtnut.com/l/_pClIV1Kt8M71
https://dl.doubtnut.com/l/_UXNvXo11J89i

. sin 2x
58. The greatest value of the function f(z) = ———— on the

sin(x + %)

interval (0, g)w % (b) v2(0) 1(d) — /2

Answer: 3

o Watch Video Solution

1
59, The minimum value of 2% 2 +1gin? 2 is e (b) ~(@1(d)0

B.1/e

C.1



https://dl.doubtnut.com/l/_TAEHkRHL8fj6
https://dl.doubtnut.com/l/_lO04pj4wIcON

D.O

Answer: 3

° Watch Video Solution

60. The maximum value of e = z2is €% (b) e 2 (c) 12¢ ~ 2 (d) 4e ~2

Answer: 4

o Watch Video Solution



https://dl.doubtnut.com/l/_lO04pj4wIcON
https://dl.doubtnut.com/l/_n8N11K0xYdjn

2 3

c
b) —
\/%()ab

61.1f a’z* + b2y = ¢%, then the maximum value of zy is (a)

3 3

() — (d)
V2ab 2ab

A

Answer: 3

o Watch Video Solution

62. The least natural number a for which  + az =2 > 2Vz € (0, 00) is 1

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

Al

B.2


https://dl.doubtnut.com/l/_KzRFf5m0BRE6
https://dl.doubtnut.com/l/_uPRNICR19IZc

C.5

D. none of these

Answer: 2

° Watch Video Solution

63. f(z) = {4z —2° + In(a® —3a +3),0 <z < 3
z — 18, z > 3 complete set of values of a such that f(x) as a local
minima at x =3 s [—1,2] (—o00,1)U(2,00) [1,2] (d)
(— o0, —1)U (2, 0)

A[-1,2

B.(—o00,1) U(2,00)

C.[1, 2]

D.(— o0, —1)U(2,00)

Answer: 2



https://dl.doubtnut.com/l/_uPRNICR19IZc
https://dl.doubtnut.com/l/_nSoFyIfzv2eV

| ¥ vvatch video sSolution J

64.

f(z) = {2 — ‘m2 + 5z 4+ 6|,z # 2a° + 1,z = — 2Thentheran > ofa,

so that f(z) has maximaat z = — 2, is |a] > 1(b) |a| <1a >1 (d)
a<l1

Alal >1

B.|la] <1

Ca>1

D.a <1

Answer: 4

o View Text Solution

65. A differentiable function f(x) has a relative minimum at z = 0. Then

the function f = f(z) + az + b has a relative minimum at = 0 for all


https://dl.doubtnut.com/l/_nSoFyIfzv2eV
https://dl.doubtnut.com/l/_KZYnMNhKOkeK
https://dl.doubtnut.com/l/_Uofb6t1YSiGK

aandallb(b)allbifa=0allb >0(d)alla >0

A.allaandallb

B.allbifa=0

C.allb > 0O

D.alla > O

Answer: 2

o View Text Solution

66. if f(z) = 42® —2* — 2z + 1
g(z) ={min {f(¢):0<t<z;0<z<1,3—2z:1}
g(1/4)+g(3/4)+g(5/4) is equal to

AT/4

B.9/4

C.13/4

and

then


https://dl.doubtnut.com/l/_Uofb6t1YSiGK
https://dl.doubtnut.com/l/_EtaOQp41PnCI

D.5/2

Answer: 4

° View Text Solution

— —
67. If f:RRandg:RR are two functions such that
f(z) + f* = — zg(z)f'(z)andg(z) > 0Vz € R Then the function
F2(z) + f(’(x))? has a maxima at z = 0 a minima at z = 0 a point of
inflexion at x = 0 none of these

A. a maxima at x =0

B.a minima at x =0

C. a point of inflexion at x =0

D. a point of inflexion at x =0

Answer: 1

o View Text Solution



https://dl.doubtnut.com/l/_EtaOQp41PnCI
https://dl.doubtnut.com/l/_nM9YhQWif07v

T
68.1fA>0,B>0,and A+B= 3 then the maximum value of tan Atan B is

>

COl}—l <||
—_
w

@

D./3

Answer: 2

o Watch Video Solution

t+ 3z — x2

69. If f(z) = p—

, Where t is a parameter that has minimum
and maximum, then the range of values of ¢ is (0, 4) (b) (0, o) ( — o0, 4)
(d) (4, 00)

A.(0,4)

B. (0, 00)

C. — (00, 4)


https://dl.doubtnut.com/l/_LZYbAjIJmJL5
https://dl.doubtnut.com/l/_R9HufdBjUtSS

D. (4, )

Answer: 3

° View Text Solution

4 1
70. The least value of a for which the equation — + - =a
sinx 1 —sinx

has at least one solution in the interval (0, %) 9(b)4 (c)8(d)1

A9

B.4

C.8

D.1

Answer: 3

° View Text Solution



https://dl.doubtnut.com/l/_R9HufdBjUtSS
https://dl.doubtnut.com/l/_mxqx8RsDn0r1

71LIf f(x)=— x> — 32° — 2z + a, a € R then the real values of x satisfying
f(m2 + 1) > ]‘(2m2 + 2z + 3) will be

A.( — 00, 00)

B. (0, c0)

C. — (00, 0)

D. 6

Answer: 1

o Watch Video Solution

72. Which one of the following denotes the greatest positive proper

fraction?

1\ (log) 6
~(7)

1 (log) 35
5.i(5)

C_3(10g)32


https://dl.doubtnut.com/l/_bh8LIavY6HfZ
https://dl.doubtnut.com/l/_WcQB3HlPOW4f

1
D. 8( (log) 32 >

Answer: 4

° Watch Video Solution

73. If the equation 42 + 5z + k = 0(k € R) has a negative real root
then

A k=0

B.—oo < k<O

CO<k<oo

D.—o0o < k < o

Answer: 3

o Watch Video Solution



https://dl.doubtnut.com/l/_WcQB3HlPOW4f
https://dl.doubtnut.com/l/_jF4vEHkQYz71

. . 332 9 s
74. A tangent is drawn to the ellipse o7 +y° =1at <3\/§cos 9(0, 5)

Then find the value of 8 such that the sum of intercepts on the axes made

by this tangent is minimum.

w >
=3 ool ol w3

N

o

Answer: 2

o View Text Solution

n? 529

75.The largest term in the sequence a,, = ———— is given by —— (b
& q " o agp SV gy ®

5 49 (d) fth
30 Tag (d) none of these
A 529
" 49
8

B. —
89


https://dl.doubtnut.com/l/_ymIDlWzNN1JS
https://dl.doubtnut.com/l/_j59gPPJkBJni

)
" 543

D. none of these

Answer: 3

o View Text Solution

76. A factory D is to be connected by a road with a straight railway line on
which a town A is situated. The distance DB of the factory to the railway
line is 5,/3km. Length AB 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



https://dl.doubtnut.com/l/_j59gPPJkBJni
https://dl.doubtnut.com/l/_AUFOGESVW0RQ

l o VIEW |eXt >olution ]

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

of height 30 cm and semi-vertical angle 30° is 4000% (b) 400%cm3

4000 (d) none of these

\/_ cm?
A. 40007 / 3cm?
B. 4007 / 3cm®
C. 40007 / \/3cm?®

D. 40007 / 3cm® none of these

Answer: 1

o View Text Solution

78. A rectangle of the greatest area is inscribed in a trapezium ABCD ,
one of whose non-parallel sides AB is perpendicular to the base, so that

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


https://dl.doubtnut.com/l/_8aspfv4i71gx
https://dl.doubtnut.com/l/_kecgCBvAmuXL

base of trapezium are 6cm and 10 cm and AB is 8 cm long. Then the
maximum area of the rectangle is 24cm? (b) 48cm? 36cm? (d) none of
these

A. 24cm?

B. 48cm?

C. 36cm?

D. none of these

Answer: 2

o View Text Solution

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

_ cosT12 sin”!'2 cos !1
angle of the cone is 3 (b) 3 3 (d) none of these

A.cos 12/3


https://dl.doubtnut.com/l/_kecgCBvAmuXL
https://dl.doubtnut.com/l/_jwbNiEc6qsx0

B.sin '2/3
C.cos *1/3

D. none of these

Answer: 1

o View Text Solution

80. A rectangle is inscribed in an equilateral triangle of side length 2a

v/3a?

2
1 a” (d)

units. The maximum area of this rectangle can be 1/3a* (b)

v/3a?



https://dl.doubtnut.com/l/_jwbNiEc6qsx0
https://dl.doubtnut.com/l/_f2JeCfLuArT7

| o View Text Solution

81. Tangents are drawn to z* 4 y? = 16 from the point P(0, h). These
tangents meet the z — a€s at AandB . If the area of triangle PAB is
minimum, then h = 124/2 (b) h = 64/2 h = 8y/2(d) h = 4/2

A h=12,/2

B. h=6+/2

C.h=8,/2

D. h=44/2

Answer: 4

° View Text Solution

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

TP PN

2
1 R

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

(d) R?


https://dl.doubtnut.com/l/_f2JeCfLuArT7
https://dl.doubtnut.com/l/_x074KVMDeTtx
https://dl.doubtnut.com/l/_IymEuqVlnqwO

A —3\/§R2)
4

B £R2)
2
3

C. £R2)
8
D. R?
Answer: 1

o View Text Solution

83.In the formula ZA + /B + ZC = 180°,if ZA = 90° and /B = 55°

,then ZC =

A.45°
B.25°
C.35°

D. none of these

Answer: 3



https://dl.doubtnut.com/l/_IymEuqVlnqwO
https://dl.doubtnut.com/l/_vh3CBvlAR3Hk

° 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 /8

B.m/6

C.m/3

D.7/4

Answer: 2

o Watch Video Solution

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 fixed


https://dl.doubtnut.com/l/_vh3CBvlAR3Hk
https://dl.doubtnut.com/l/_wsI1RLSg2kND
https://dl.doubtnut.com/l/_WleEhi3Im8AS

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 km / h

B.40 km /h

C.48km/h

D.36km /h

Answer: 2

o Watch Video Solution

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/_WleEhi3Im8AS
https://dl.doubtnut.com/l/_O5R45ZhzDX0O

B.5:6

C.4:5

D. none of these

Answer: 3

° View Text Solution

87. Prove that the least perimeter of an isosceles triangle in which a circle
of radius r can be inscribed is 6./3r.

A.4,/3r

B.2,/3r

C.64/3r

D. 8,/3r

Answer: 3

° View Text Solution



https://dl.doubtnut.com/l/_O5R45ZhzDX0O
https://dl.doubtnut.com/l/_fzy8delpcnGq

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

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

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

A.9:4

B.&8:3

C.7:2

D. none of these

Answer: 1

o View Text Solution

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/_fzy8delpcnGq
https://dl.doubtnut.com/l/_ZAeyd8RqNFyC
https://dl.doubtnut.com/l/_tmXMCwDhWUla

A .04

B.0.5

C.06

D.0.8

Answer: 4

o 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

Al

B.2

D.3


https://dl.doubtnut.com/l/_tmXMCwDhWUla
https://dl.doubtnut.com/l/_YxMXxJrj5JAx

Answer: 3

° View Text Solution

91. The vertices of a triangle are (0,0), (z, cosz), and ‘(sin"3x ,0)w h e r

e0

Answer: 1

° View Text Solution

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

1
vertices of a given rectangle of sides aandb is 2(ab) (b) E(a +b)?


https://dl.doubtnut.com/l/_YxMXxJrj5JAx
https://dl.doubtnut.com/l/_LUMkN4udmxJc
https://dl.doubtnut.com/l/_A2IjFCZ52IVZ

1
3 (a2 + b2) (d) noneofthese

A. 2(ab)
B. —(a + b)>

C.=(a +b)?

= o=

D. none of these

Answer: 2

o View Text Solution

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 I. Then altitude of

l l

the prism for which the volume is greatest is i (b) (c) 3 (d) 1

L
V3

@ >

o
el ol
o~
w



https://dl.doubtnut.com/l/_A2IjFCZ52IVZ
https://dl.doubtnut.com/l/_qexsaCro7wf9

NS

Answer: 2

° View Text Solution

Exercise (Multiple)

z? + 3z, ~1<2<0
1 Let f(z) = { —sinz, 0<z <m/2 . Draw the graph of the

—1— cos z, %Swgw

function and find the following
(a) Range of the function
(b) Point of inflection
(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=m


https://dl.doubtnut.com/l/_qexsaCro7wf9
https://dl.doubtnut.com/l/_Q17Cd91qFdvY

D.z = 7 /2is point of local minima

Answer: 1,2,3,4

° Watch Video Solution

2. leg f(z) = z* — 423 + 62> — 4z + 1. Then, f increase on [1, 00| f
decreases on [1, 00| f has a minimum at z = 1 f has neither maximum
nor minimum

A.fincreases on [1, co]

B. f decreases on [1, 0]

C.f has a minimum at x=1

D. f has neither maximum nor minimum

Answer: 1,3

o View Text Solution



https://dl.doubtnut.com/l/_Q17Cd91qFdvY
https://dl.doubtnut.com/l/_0WChfokGfc8v
https://dl.doubtnut.com/l/_F28oo1ZMRKzn

3.Let f(x) = 2z — sinz and g(z) = 3,/z. 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

o Watch Video Solution

4.Show that f(z) = 2z + cot 'z + log<\/ 1+ 2% — ac) is increasing in
R

A.increases in [0, 00)

B. idecreases in [0, c0)

C. neither increases nor decreases in [0, c0)

D. increases in ( — 0o, 00)


https://dl.doubtnut.com/l/_F28oo1ZMRKzn
https://dl.doubtnut.com/l/_CkCoo02KLWZx

Answer: 1,4

° Watch Video Solution

5.Letf(a:):‘a:2—3:v—4, — 1<z <4. Then

A. f(x) is monotonically increasing in [ — 1, 3 /2]
B. f(x) is monotonically decreasing in (3 /2, 4]
25

C. the maximum value of f(x) is e

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

Answer: 1,2,3,4

° View Text Solution

¥ sint :
6. If f(x) :/ ; dt,x > 0, then (a)f(xz) has a local maxima at
0

g=nn(n=2kkelI") (b)f(z) has a local minima at

g =nn(n=2kkeIT) (f(z) has neither maxima nor minima at


https://dl.doubtnut.com/l/_CkCoo02KLWZx
https://dl.doubtnut.com/l/_NRPpGmssQmOp
https://dl.doubtnut.com/l/_WhcLB07DrPFg

T = n7r(n c I+) (d)(f)x has local maxima at
z=nn(n=2k+1,kel")

A. f(x) has a local maxima at x =n7r(n =2k, k € I*)

B. f(x) has a local minimum at x =n7r(n =2k, k € I+)

C. f(x) has neither maxima nor minima at x =n7r(’n, c I+)

D. f(x) has local maxima at x=nm(n =2k — 1,k € I™")

Answer: 2,4

o Watch Video Solution

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

function f(z) =1+ a*z — 23 satisfies the inequality
2+ + 2

PR < Oare (2\/5, 3\/5) (b) —3+/3, — 2\/3) ( — 24/3, 3\/3)
(d) (- 2v2,2V3)

A.2¢/3,3/3
B. —3v/3, — 23


https://dl.doubtnut.com/l/_WhcLB07DrPFg
https://dl.doubtnut.com/l/_MjleQe7QCiYi

C.—2/3,3/3

D. —3v/2,2/3

Answer: 1,2

o View Text Solution

8. Let f(z) = az® — blz|, where aandb are constants. Then at
z = 0, f(x) has a maxima whenever a > 0,b > 0 a maxima whenever
a > 0,b < 0 minima whenever a > 0,b < 0 neither a maxima nor a
minima whenevera > 0,b < 0

A. a maxima whenevera > 0,b > 0

B. a maxima whenevera > 0,b < 0

C. minima whenevera > 0,b < 0

D. neither a maxima nor a minima whenvera > 0,b < 0

Answer: 1,3

. l


https://dl.doubtnut.com/l/_MjleQe7QCiYi
https://dl.doubtnut.com/l/_eGJa8CRCTsj5

| ¥ vvatch video sSolution J

2z — 1
x—2"

(z # 2)

9.The function y =

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

o Watch Video Solution

10.Let f(z) = az® + bz +cand f( —1) <1, f(1) > —1,f(3) < —4

and a # 0, then

Aa>0

B.a <0


https://dl.doubtnut.com/l/_eGJa8CRCTsj5
https://dl.doubtnut.com/l/_BSYSocEvcOEh
https://dl.doubtnut.com/l/_fUYekdHhUejA

C.sign of a cannot be defined

D. none of these

° Watch Video Solution

N If  f(z) = 2® — 2 + 100z + 2002, then  £(1000) > f(1001)

(05 ) > 707 ) fa = 0> fle = 2) f2e ~ 3) > fe2a)

A. £(1000) < #£(1001)

o#(am0) > #(mm)
C.flx —1) > f(z —2)

D. f(2z — 3) > f(2z)

Answer: 2,3

° View Text Solution



https://dl.doubtnut.com/l/_fUYekdHhUejA
https://dl.doubtnut.com/l/_lEscLiQFHczM

12.1f f'(z) = g(z)(z — a)®, where g(a) # 0and g is continuous at x = a,
then:

A.fis increasing in the neighborhood of a if g(z) > 0

B. fis increasing in the neighborhood of aif g(z) < 0

C.fis decreasing in the neighborhood of aif g(z) > 0

D. f is decreasing in the neighborhood of a if g(z) < 0

Answer: 14

o View Text Solution

13. The value of a for which the function

cot z sin’ z

2 2

f(z) = (4a — 3)(x + log5h) + 2(a — 7) does not possess

critical points is < — 00, — %) (b) (— o0, — 1) [1, 00) (d) (2, 00)

A(—,00, —4/3)

B.( — o0, — 1)


https://dl.doubtnut.com/l/_1ZA5LYSefSVA
https://dl.doubtnut.com/l/_38DJNTARa7bZ

C.[1, 00)

D. (2, o)

Answer: 14

° View Text Solution

M. Llet f(z) = (2>—1)"" + (x> + 2 +1). Then f(x) has local

extremumatx = 1I,whennis(A)n =2(C)n=4B)n=3Dn=>5

° Watch Video Solution

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

A. f(x) =0 has only one real root which is positive if > 1,6 < 0
B. f(x) =0 has only one real root which is negative ifa > 1,6 > 0
C. f(x) =0 has only one real root which is negativeifa < — 1,6 < 0

D. None of these



https://dl.doubtnut.com/l/_38DJNTARa7bZ
https://dl.doubtnut.com/l/_KGElQ4sjjad7
https://dl.doubtnut.com/l/_64NrlZRsyRqE

Answer: 1,2,3

° Watch Video Solution

sin(xz + a)

16. The function ———
sin(z + b)

has no maxima or minima if
b—a=nmnel b—a=2n+1)r,nel b—a=2nm,necl (d)
none of these

Ab—a=nm,nel

Bb—a=02n+1)m,nel

Cb—a=2nm,nel

D. none of these

Answer: 1,2,3

° View Text Solution



https://dl.doubtnut.com/l/_64NrlZRsyRqE
https://dl.doubtnut.com/l/_kBahl2Jok3de

17. Consider f(z) = az* + cz® + dz + e has no point o inflection Then
which of the following is/are possible?

Aa>0,c<0

B.a <0,c>0

Ca,c<0

D.a,c >0

Answer: 3,4

o Watch Video Solution

18. Letf(z) =

{ (z — 1)(6z — 1)

. 1 ) 1
Cy— , 1fm7é§0, 1fm—7Thenat

T =3, which of the following is/are not true? f has a local maxima f

has a local minima f has an inflection point. f has a removable

discontinuity.

A. f has a local maxima


https://dl.doubtnut.com/l/_inCgHCZjkEMp
https://dl.doubtnut.com/l/_TM3MaAmhyAtd

B. f has a local minima

C.f has an inflection point

D. f has a removable dicontinuity

Answer: 1,2,4

° View Text Solution

19.fA={-3, —2, —1,0,1,2,3} and f: A — B is an onto function

defined by f(z) = 2z? +  — 2and find B.

° Watch Video Solution

20. Let f(x) be an increasing function defined on (0,00) . If
f(2¢°> + a4+ 1) > f(3a® — 4a + 1), then the possible integers in the

range of a is/are 1 (b) 2 (c) 3 (d) 4

Al


https://dl.doubtnut.com/l/_TM3MaAmhyAtd
https://dl.doubtnut.com/l/_E4bASqMO51EH
https://dl.doubtnut.com/l/_FIlTAZJb0cUj

B.2

C.3

D.4

Answer: 2,34

o View Text Solution

21.1f f(z) = (sin’z — l)n, then z = g is a point of local maximum, if

n is odd local minimum, if n is odd local maximum, if n is even local
minimum, if n 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: 14

[ - |


https://dl.doubtnut.com/l/_FIlTAZJb0cUj
https://dl.doubtnut.com/l/_hSKiLKUSvv1C

| J View Text Solution J

22. For the cubic function f(z) = 2z* + 92% + 12z 4 1, which one of
the following statement/statements hold good? f(z) is non-monotonic.

f(z) increases in (—o0, —2)U(—1,00) and decreases in

g 3
(—2, —1) f: RR is bijective.Inflection point occurs at z = — 3

A. f(x) is non monotonic
B. f(x) increses in ( — 0o, — 2) U ( — 1, 00) and decreases in (-2,-1)
C.f:R — Ris objective

D. O inflection point occurs at x =-3 /2

Answer: 1,24

o View Text Solution

23. Let f(z) = asz® + asz* + azz® + a2 + a1z, where a;’s are real

and f(z) = 0 has a positive root ag- Then f'(z) = 0 has a positive root


https://dl.doubtnut.com/l/_hSKiLKUSvv1C
https://dl.doubtnut.com/l/_FYKLMSBrT2Db
https://dl.doubtnut.com/l/_sguPzdOSss34

a; such that 0

A. f(x)=0 has a root a1 such that 0 < a; <

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

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

D. none of these

Answer: 1,2,3

o View Text Solution

24.1f f(z)andg(x) are two positive and increasing functions, then which
of the following is not always true? [f(z)]?(*) is always increasing
[#()]?®) is decreasing, when f(z) < 1 [f(2)]?*) is increasing, then
F(z) > 1. If f(z) > 1, then[f(x)]?®) is increasing.

A [f(2)]?®) is always increasing

B. [f(2)]?(*) is decreasing when f(x) < 1

C.If[f(z)]?®) is increasing then f(x) > 1


https://dl.doubtnut.com/l/_sguPzdOSss34
https://dl.doubtnut.com/l/_C0wWt4NdZmdK

D.IfFf(x) > 1,then [f(z)]?(*) is increasing

Answer: 1,2,3

° View Text Solution

25. An extremum of the
2—=x 1
f(z) = ——cos m(z + 3) + —sin7(z + 3), 0z < 4,
T

r=1b)z=2z=3d)xz=mn

A. x=1

B. x=2

C.x=3

D. x=m

Answer: 1,3

function

occurs

at

o View Text Solution



https://dl.doubtnut.com/l/_C0wWt4NdZmdK
https://dl.doubtnut.com/l/_H92hFWXPVhXv
https://dl.doubtnut.com/l/_wfkDTOlhBxXu

26. For the function f(z) = z*(12(log),z — 7)

A. the point (1,77) is the point of minima
B.x=¢'/3 is the point of minima
C. the graph is concave downwards in (0,1)

D. the graph is concave upwards in (1, o)

Answer: 1,2,3,4

o Watch Video Solution

sin(7x)

_ 2
27. Let f(z) = log(2z — z°) + 5

. Then which of the following

is/are true? Graph of f is symmetrical about the line x = 1 Maximum

value of fisl. Absolute minimum value of f does not exist. none of these
A. Graph of f is symmeterical about the line x=1

B. maximum value of fis 1

C. absolute mimumum value of f does not exist


https://dl.doubtnut.com/l/_wfkDTOlhBxXu
https://dl.doubtnut.com/l/_fD1XsSZGEAvd

D. none of these

Answer: 1,2,3

o View Text Solution

28. Which of the following hold(s) good for the function
f(z) =2z — 325 7 f(z) has two points of extremum. f(z) is convave
upward Vz € R. f(x) is non-differentiable function. f(z) is continuous
function.

A. f(x) has two points of extremum

B. f(x) is convace upward Vz € R

C. f(x) is non differentiable function

D. f(x) is continuous function

Answer: 1,2,3,4

o View Text Solution



https://dl.doubtnut.com/l/_fD1XsSZGEAvd
https://dl.doubtnut.com/l/_ufiuRKdIg7xV

eil}

29. For the function f(z) = T

which of the following hold good?
f is monotonic in its entire domain. Maximum of f is not attained even
though fis bounded f has a point of inflection. f has one asymptote.
A.fis monotonic in its entire domain
B. maximum of f is not attained even thought

C.fis bounded

D. f ahs a point of inflection

Answer: 1,2,3

o View Text Solution

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

functiony = f(x)?

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

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


https://dl.doubtnut.com/l/_UyaEeVqzaTRU
https://dl.doubtnut.com/l/_b4t6uirlXqaA

C. At x =a function y= f(x) may have point of inflection

D. none of these

Answer: 1,2,3

° View Text Solution

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

A. f(x) =~ ||

B. f(x) = sin ||

2
4
C.f(x)={ i;r v 3 Z i 8

D.

Answer: 1,2,3

° Watch Video Solution



https://dl.doubtnut.com/l/_b4t6uirlXqaA
https://dl.doubtnut.com/l/_JGtsUF2s9zoP

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

inflection? f(z) = z* (b) f(z) = z°® f(z) = cosz + 2z (d) f(z) = z|z|

A. f(x)=28/7

B. f(z) = z°
C. f(x)=cosx+2x

D. f(X)=x|x|

Answer: 3,4

o View Text Solution

A
33. The funciton f(x)=z2 + —has a
T

A. minimum at x =2 if X =16
B. maximum at x =2 if A\ =16
C. maximum for no real value of A

D. point of inflectin at x=1 if A=-1


https://dl.doubtnut.com/l/_s7rn9LqMGKlt
https://dl.doubtnut.com/l/_AuSmhSfRpzw4

Answer: 1,3,4

° View Text Solution

1
34. The function f(z) = z3(z — 1) has two inflection points has one
8
point of extremum is non-differentiable has range [ —3x2 s, oo)
A. has two inflection points
B. has one point of extremum
C.is non differentiable

D. has range [ —3x278/3 oo>

Answer: 1,2,3,4

° View Text Solution

X2
35. Let f be function f(z) = cosz — (1 — T).Then


https://dl.doubtnut.com/l/_AuSmhSfRpzw4
https://dl.doubtnut.com/l/_f2vypH5PNN8a
https://dl.doubtnut.com/l/_1se4aJRPwoxx

A. f(x) is an increasing function in (0, co)
B. f(X) is a decresing function in ( — 0o, 00)
C. f(X) is an increasing function in ( — 0o, 00)

D. f(x) is a decreasing function in ( — o0, 0)

Answer: 14

o View Text Solution

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

which is correct

A.fis odd

B. f is monotonic decreasing at x=0

C.f has point of inflection at x=0

D.f has a maxima at x=7

Answer: 1,2,3

~ ~


https://dl.doubtnut.com/l/_1se4aJRPwoxx
https://dl.doubtnut.com/l/_Qn7HNSdoMzJE

| o View Text Solution

z? z?

g9(z)

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

37.If f(z) = where 0 < z < 1, then

2—2cos:c; - 6x — 6sinzx

A.fis increasing function
B. g is increasing function
C.fis decreasing function

D. g is decreasing function

Answer: 1,4

o Watch Video Solution

1

2ax — x? — Ha?

38. Find the greatest value of f(z) €[—3,5]

depending upon the parameter a-

A.f(5) if a =1


https://dl.doubtnut.com/l/_Qn7HNSdoMzJE
https://dl.doubtnut.com/l/_IDdLsCdQfKD3
https://dl.doubtnut.com/l/_4MeJOUhxDNOc

B. f(-3) if a =1

C.f(5)ifa <1

D.f(-3)ifa > 1

Answer: 1,2,3,4

° View Text Solution

sin A n sin B n sinC
A B C

39. For any acute angled A ABC, can

A1l
B.2
C.3

D.4

Answer: 1,2

° Watch Video Solution



https://dl.doubtnut.com/l/_4MeJOUhxDNOc
https://dl.doubtnut.com/l/_hjvWhTF1xG4r
https://dl.doubtnut.com/l/_aZpZh31y7gyN

40. Let f(x) be a non negative continuous and bounded function for all
z >0 If (cosz)f(z) < (sinz — cosz) f(x) Vo > 0, then which of the

following is/are correct?

A f(6) + f(5) >0
B.z? — 3z + 2 + f(7) = 0 has 2 distinct solution

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

5. lim f(z) — sin(mz) 3
z—6 r—6

Answer: 2,3

° View Text Solution

Exercise (Comprehension)

3
1f(z) =sin" 'z + 2% — 3z + %,m € [0, 1]

A. f(x) has a point of maxima


https://dl.doubtnut.com/l/_aZpZh31y7gyN
https://dl.doubtnut.com/l/_lC98coEeNDOo

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 z € [0, 1]?

A.sin_1m+m2—m9_x2 <0
B.sin 'z +z2—=z —3:1:2 >0
Csin‘z+22—= _3:62 <0
D.sin 'z +z®—=z —3:02 >0

Answer: 1

° View Text Solution



https://dl.doubtnut.com/l/_lC98coEeNDOo
https://dl.doubtnut.com/l/_xijlEgS4ueXn
https://dl.doubtnut.com/l/_vv6Fu2wP6ZUG

3. Let f'(sinz) <0 and f'’(sinz)>0Vzx € (0, %) and
g9(z) = f(sinz) + f(cosz), 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

o Watch Video Solution

4. Lletf'(sinz) < 0 and f'’(sinz) > 0Vzx € (0, %) and  g(x)
=f(sinx)+f(cosx)

which of the following is true?

A g(x) is d . (7T 7T)
. g(x) 1s decreasing In 1’3

B. g(x) increasing in (0, %)


https://dl.doubtnut.com/l/_vv6Fu2wP6ZUG
https://dl.doubtnut.com/l/_2YbnwFP9eTca

C. g(x) is nonotonically increasing in <0, —)

D. none of these

Answer: 4

° View Text Solution

5. Letf'(sinz) < 0 and f'’'(sinz) > 0Vx € (0, g) and

=f(sinx)+f(cosx)

—z?+4z+a =<3
consider function f(x)={ az + b I<zr <4
— %a: + 6 x >4

which of the following is true?

A. f(x) is discounting function for all ordered pairs (a,b)
B. f(x) is contionuous for finite number of ordered pairs (,ab)
C. f(x) can be differentiable

D. f(x) is continous for infinite ordered pairs (a,b)

Answer: 4

g(x)


https://dl.doubtnut.com/l/_2YbnwFP9eTca
https://dl.doubtnut.com/l/_XnTwjzGEIdSz

° View Text Solution

6. Letf'(sinz) <0 and f'’(sinz) > 0Vzx € <0, %) 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?

Aa>0b<0
B.a<,b<0
Ca>0,beR

D. none of these

Answer: 1

o View Text Solution



https://dl.doubtnut.com/l/_XnTwjzGEIdSz
https://dl.doubtnut.com/l/_Az03w1m77QQA

7. Letf’(sinz) < 0 and f'’(sinz) > 0Vz € <0, %) 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?

Aa<0b>0

B.ahy0,b < 0

C.aht0,b < 0

D. not possible

Answer: 4

o View Text Solution

8. Letf'(sinz) < 0 and f'’(sinz) > 0Vx € (0, %) and  g(x)

=f(sinx)+f(cosx)


https://dl.doubtnut.com/l/_eZ6XXpkrPYId
https://dl.doubtnut.com/l/_C0R2kGvmjvcH

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

the following is true?

Aa<0,b>0

B.a>0,b<0

Ca>0,b>0

D. not possible

Answer: 3

o View Text Solution

9.1f ¢ (x) is a differentiable real valued function satisfying ¢(x) + 2¢ < 1,

then it can be adjucted as

= g(z) +2670(a) < ¢ or - (p(a) = S1) < or e (g(a) -
- dz 2 ) - dz

Here € is called integrating factor which helps in creating single

differential coefficeint as shown above. Answer the following question:

T

If p(1)=0 and dP I

< P(z) forallz > 1then


https://dl.doubtnut.com/l/_C0R2kGvmjvcH
https://dl.doubtnut.com/l/_11Zd4jNYr735

A P(z) >0Vz > 1
B. P(x) is a constant function
C.P(z) <0Ve >1

D. none of these

Answer: 1

o View Text Solution

d
10. If H(xz()=0 for some x=xgand d—H(:L') > 2ceH(z) for all z > z
T
where ¢ > 0 then
A.H(x) =0 has root for z > z
B. H(x) =0 has no root for x > =z
C. H(x) is a constant functio

D. none of these

Answer: 2



https://dl.doubtnut.com/l/_11Zd4jNYr735
https://dl.doubtnut.com/l/_QnDLQzDDyha8

| ° Watch Video Solution

M.Let h(z) = f(z) — a(f(z))® for every real number x

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

A.a € (0,3)
B.a € (—22)
C.[3, 00)

D. none of these

Answer: 1

° View Text Solution

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

A.a € (0,3)

B.aec(—22)


https://dl.doubtnut.com/l/_QnDLQzDDyha8
https://dl.doubtnut.com/l/_NML9XcnDBSow
https://dl.doubtnut.com/l/_OZaFIfTTviZL

C.[3, 00)

D. none of these

Answer: 4

° Watch Video Solution

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

A.a € (0,3)

B.aec(—22)

C. (3, 00)

D.a € ( — 00,0) U (3, 00)

Answer: 4

° View Text Solution



https://dl.doubtnut.com/l/_OZaFIfTTviZL
https://dl.doubtnut.com/l/_jTx6pKKBecb8
https://dl.doubtnut.com/l/_sSL6S1c2zBUR

14.1f the function f(z) = x> — 92% + 24z + c has three real and distinct
roots a, B and 7, then the value of alpha]+[beta]+[gamma] is
A.(-20,-16)
B. (-20,-18)
C. (-18,-16)

D. none of these

Answer: 1

o View Text Solution

15. f(x) = 2 — 922 + 24z + c has real roots a, 3, v then find the value
of [a] + [B] + [v].- Where[] represents greatest integer function

A. (20, -16)

B. (-20,-18)

C. (-18,-16)


https://dl.doubtnut.com/l/_sSL6S1c2zBUR
https://dl.doubtnut.com/l/_lxxpT9bE6kqh

D. none of these

Answer: 3

° View Text Solution

16. If [a] 4+ [B] + [y]=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



https://dl.doubtnut.com/l/_lxxpT9bE6kqh
https://dl.doubtnut.com/l/_FOQ8XkkwV9z0

17. Let f(x) = 422 — daz + a® — 2a + 2 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 xin [0,2] occurs at the endpoint of interval[0,2] is

A1

B.2

C.3

D.O

Answer: 2

o View Text Solution

18. Let f(x) = 4z% — daz + a® — 2a + 2 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


https://dl.doubtnut.com/l/_F2QxB7OlRtvQ
https://dl.doubtnut.com/l/_N1mGg7IsqsXE

Al

B.2

C.3

D.O

Answer: 4

o View Text Solution

19. Let f(x) = 4z% — dazx + a® — 2a + 2 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]

Aa< Oora >4

B.0<a<4

Ca>0

D. none of these


https://dl.doubtnut.com/l/_N1mGg7IsqsXE
https://dl.doubtnut.com/l/_MzxzDRLHo42W

Answer: 1

° View Text Solution

20. Let f(x) =z° — 3(7 — a) X* — 3(9 — a®)z + 2
The values of parameter a if f(x) has a negative point of local minimum

are

AT

B. (-3,3)

c 58
. %0, 77

D. none of these

Answer: 1

° View Text Solution



https://dl.doubtnut.com/l/_MzxzDRLHo42W
https://dl.doubtnut.com/l/_eqpHuEyZoFp8

21.Let f(x) =z® — 3(7 — a) X* — 3(9 — a®)z + 2

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

AT

B 3U1(3 29
- — 00, ’ 7
c 58

. — 00, 1

D. none of these

Answer: 2

o View Text Solution

22.let f(x) =z® — 3(7 — a) X*> — 3(9 — a®)z + 2
The values of parameter a if f(x) has points of extrema which are opposite

in sign are


https://dl.doubtnut.com/l/_WlOLNzoxl5IZ
https://dl.doubtnut.com/l/_TxsbAlWhAZRu

c 58
. s 71

D. none of these

Answer: 2

° View Text Solution

1 x
23. consider the function f(x) =1 (1 + E)

The domain of f(x) is
A.(—1,0) U (0, 00)
B. R-{0}
C.(—o0, —1)U(0,00) U (0, 0)

D. (0,00)

Answer: 3

o Watch Video Solution



https://dl.doubtnut.com/l/_TxsbAlWhAZRu
https://dl.doubtnut.com/l/_Rf7vPb9COiQq
https://dl.doubtnut.com/l/_jbn0s7bW6yTy

1 x
24. consider the function f(x) =1 (1 + ;)

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

o View Text Solution

25. consider the function f(x) =1 +

1
(2)°
The range of the function f(x) is

A. (0, poo)
B.( — 00, €)

C.1, 00)


https://dl.doubtnut.com/l/_jbn0s7bW6yTy
https://dl.doubtnut.com/l/_ThKodUQcytbr

D.(1,e) U (e, o)

Answer: 4

° View Text Solution

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 infinite points of inflection s

D. None of these

Answer: 4

° View Text Solution



https://dl.doubtnut.com/l/_ThKodUQcytbr
https://dl.doubtnut.com/l/_Zn990b7T97p4

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

values of a which f(X) =0 has exactly one positive root are
A.(0))
B.( —o00,1)
C.(-1,))

D. (1, o)

Answer: 4

o Watch Video Solution

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))
B.( — 00,1)

C.(-1,1)


https://dl.doubtnut.com/l/_H29Na3Cfhw4u
https://dl.doubtnut.com/l/_DytanXOZphgT

D. (1, o)

Answer: 2

° Watch Video Solution

29. consider the function f(X) =3z* + 423 — 12z?

Y= f(X) increase in the inerval

A(—1,0)U (2, 00)
B.( — 00, 0) U (L, 2)
C.(—2,0) U (L, 00)

D. none of these

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_DytanXOZphgT
https://dl.doubtnut.com/l/_Ar7aDA0OjmhC

30. consider the function f(X) =3z* + 4z® — 1222

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

A.( — 00, 00)
B.[ — 32, 00)
C. [0, o)

D. none of these

Answer: 2

o Watch Video Solution

31. consider the function f(X) =3z* + 423 — 1222
The range of values of a for which f(x) = a has no real
A. (4, )
B. (10, c0)

C. (20, o0)


https://dl.doubtnut.com/l/_ucI6JxNS5CP3
https://dl.doubtnut.com/l/_U3DwPBIRjXkf

D. none of these

Answer: 4

° Watch Video Solution

x2 — 6z +4

32. consider the function f: R — R, PR Y
consider the function f f(z) 22 1 27 + 4

f(x) is
A. unbounded function
B. one one function
C. onto function

D. none of these

Answer: 4

° View Text Solution



https://dl.doubtnut.com/l/_U3DwPBIRjXkf
https://dl.doubtnut.com/l/_EyL3c7ZHmWsX

x2 — 6z +4

33. ider the functi :R — R, = S T o A
consider the function f f(z) 22+ 2 +4

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 differentiable for all x in R

D. none of these

Answer: 4

o View Text Solution

x2 —6x +4

34.Draw graphofy = ———— |
grap y x2 4+ 2x + 4

A.(—oo —%] U (2, 0)


https://dl.doubtnut.com/l/_PEiefqVz05Jk
https://dl.doubtnut.com/l/_7ZwRztbi1MKk

D. (20, c0)

Answer: 2

o Watch Video Solution

35. Consider a polynomial y = P(x) of the least degree passing through
A(-1,) and whose graph has two points of inflection B(1,2) and C with
abscissa 0 at which the curve is inclined to the positive axis of abscissa at
an angle of sec ™! /2

The value of P(2) ius

Answer: 3

| o View Text Solution



https://dl.doubtnut.com/l/_7ZwRztbi1MKk
https://dl.doubtnut.com/l/_8YELueH7Rnjy

36. Consider a polynomial y = P(x) of the least degree passing through
A(-1,1) and whose graph has two points of inflection B(1,2) and C with
abscissa 0 at which the curve is inclined to the positive axis of abscissa at
an angle of sec ™! /2

The value of P(0) is

Al

o= | w

Answer: 4

o View Text Solution

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

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


https://dl.doubtnut.com/l/_8YELueH7Rnjy
https://dl.doubtnut.com/l/_N2MFO16jbyJA
https://dl.doubtnut.com/l/_GiSgi2cD2Tot

abscissa 0 at which the curve is inclined to the positive axis of abscissa at
an angle of sec ™! /2
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

o View Text Solution

38. Let f(X) be real valued continous funcion on R defined as f(X) =x2e |7l
The values of k for which the equation z%e ™ 21k has four real roots are
Al0<k<e
B.O<Ek<—

CO<k< —


https://dl.doubtnut.com/l/_GiSgi2cD2Tot
https://dl.doubtnut.com/l/_2PyafBvoopTq

D. none of these

Answer: 3

° View Text Solution

39. Let f(X) be real valued continous funcion on R defined as f(X) =z2e ~ 2]

Number of points of inflection 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



https://dl.doubtnut.com/l/_2PyafBvoopTq
https://dl.doubtnut.com/l/_6PSblBovrs1W

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

Number of points of inflection for y = f(X) is
A1l
B.2
C.3

D.4

Answer: 4

o Watch Video Solution

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=1then The value of P(2) is


https://dl.doubtnut.com/l/_x6p0Y602h3kC
https://dl.doubtnut.com/l/_Yvray2EjlZrg

C.-17

D.-22

Answer: 3

° View Text 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

D. 21

Answer: 1

° View Text Solution



https://dl.doubtnut.com/l/_Yvray2EjlZrg
https://dl.doubtnut.com/l/_VUU0CVrXgZKX

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/_vODXmIYZM1Y9
https://dl.doubtnut.com/l/_HpYsbdCKPuHG

L

The equation f(z) = 0,a < = < bhas

A. four real roots

B. no real roots

C. two distinct real roots

D. at least three repeated roots

Answer: 4

o View Text Solution

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

s

The graph of y=f(z),a < z < bhas

A. two points of inflection

B. one point of inflection


https://dl.doubtnut.com/l/_HpYsbdCKPuHG
https://dl.doubtnut.com/l/_Sh5Aq90ogTCN

C. no point of inflection

D. none of these

Answer: 2

o 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
Lo
The functiony = f(z),a < z < bhas
A. exactly one local maxima
B. one local minima and one maxima

C. exactly one local minima

D. none of these

Answer: 4



https://dl.doubtnut.com/l/_Sh5Aq90ogTCN
https://dl.doubtnut.com/l/_C9bK1h274Eqb

| ¥ VIEW IEXT Solution J

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

o View Text Solution

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

this graph and answer the following question


https://dl.doubtnut.com/l/_C9bK1h274Eqb
https://dl.doubtnut.com/l/_q4PzVO9BodCT
https://dl.doubtnut.com/l/_hyB3FVINJRX1

L

The graph of y=f(x) for a < x < bhas

A. no point of extream

B. one point of extrema

C. two points extrema

D. can't say anything

Answer: 3

o View Text Solution

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

this graph and answer the following question


https://dl.doubtnut.com/l/_hyB3FVINJRX1
https://dl.doubtnut.com/l/_DZ7KzN45hTvB

Number of points of inflectionn the graph of y =f(x) fora < z < b has

A.O

B.1

C.2

D. can't say anything

Answer: 3

° View Text Solution



https://dl.doubtnut.com/l/_DZ7KzN45hTvB

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

this graph and answer the following question
&=

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

A. always increasing
B. discontinous at one point
C. first increases then decreases

D. none of these

Answer: 3

° View Text Solution

Matrix Match Type

1. Let f be a function f: N — N be defined by f(z) = 5z — 3, Find the

image of 3, 4, 5.


https://dl.doubtnut.com/l/_DQoPsZJbDJVC
https://dl.doubtnut.com/l/_X42WMUkeuhLC

° Watch Video Solution

2ifA={-2, —1,0,1,2} and f: A — B is an onto function defined

by f(z) = z® + z + 1 and find B.

° Watch Video Solution

3. Let f(z) =(z —1)"(2—2)",mn € N and m,n < 2. Then match

the following lists:

&2

° View Text Solution

4. The function f(x) =\/(a:c3 + bz + cx + d) has its nonzero local

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

22 — z — 6 = 0 then match the following lists:

&2

.Y l


https://dl.doubtnut.com/l/_X42WMUkeuhLC
https://dl.doubtnut.com/l/_p4RfEzA2XM5r
https://dl.doubtnut.com/l/_J14LuboYucSr
https://dl.doubtnut.com/l/_9pbzsXK64gc1

| ¥ VIEW IEXT Solution J

5.Let f be a function N — N be defined by f(z) = = + 3, Find the pre-

Image of 20, 25, 50.

° Watch Video Solution

6. Consider f:{4,5,6} — {p, q,r} given by f(4) =p, f(5) =¢q and

f(6) = r.Find f ' and show that (f ') ot

° Watch Video Solution

7.1f f:[—1,2] — B is given by f(z) = 3z* then find B so that f is

onto.

° Watch Video Solution

8.Find k if fof(k) = 4 where f(k) = 3k — 2.


https://dl.doubtnut.com/l/_9pbzsXK64gc1
https://dl.doubtnut.com/l/_6tCzMdKi6kSR
https://dl.doubtnut.com/l/_FZJNTC1D4ppO
https://dl.doubtnut.com/l/_KDYjW2s3SmTR
https://dl.doubtnut.com/l/_oPx6dTUQ3PH8

° Watch Video Solution

9.Find k if fog = gof where f(z) = 3z — 1,9(z) = 4z + k.

° Watch Video Solution

x
10.f(x) is polynomial function of degree 6 which lim 1 + /@) = e?
z—0 (.’133)1/w

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.

&2

o View Text Solution

1.Find k if fog = gof where f(z) = 2z + 1,g9(z) = = + k.

o Watch Video Solution



https://dl.doubtnut.com/l/_oPx6dTUQ3PH8
https://dl.doubtnut.com/l/_0cC4hRPL1jrE
https://dl.doubtnut.com/l/_V4JSJ12kE1Mp
https://dl.doubtnut.com/l/_jzD20GOWZ7Tt

12.Let f(z) = = + log, ¢ — zlog, z, x € (0, 00)

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

List Il contains information about the limiting behaviour of f(x), f(x) and
f"(x) at infinty

List Il 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. (N(i)(R)
C. (ln(iv)(P)

D. (IN)(ii)(S)

Answer: 4

o View Text Solution



https://dl.doubtnut.com/l/_C3BoOBSTA69Q

Exercise (Numerical)

1. If a is an integer satisfying |a| < 4 — |[z]|, where z is a real number
for which 2z tan ! z is greater than or equal to 111(1 + :132), then the
number of maximum possible values of a (where [.] represents the

greatest integer function) is

° Watch Video Solution

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 W is

° Watch Video Solution

1
3. Letf(:r:):{:c3+w2+3x+sinx| <3+s€;,>,w7é0.0x:0

then the number of point where f(z) attains its minimum value is

o Watch Video Solution



https://dl.doubtnut.com/l/_VW7c4rPlewQu
https://dl.doubtnut.com/l/_SHxanjdtPigI
https://dl.doubtnut.com/l/_8vcjrFzAgrOH

4. Leg f(z) be a cubic polynomial which has local maximum at
x = — landf(z) has a local minimum at =1 If
f( —1) = 10andf(3) = — 22, then one fourth of the distance between

its two horizontal tangents is

° Watch Video Solution

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

and lim pi — 2 = 4 Then the value of P(x)
z—0 ;1:3

° Watch Video Solution

6. If m is the minimum value of f(z,y) = z®> — 4z + 3* + 6y when
xandy are subjected to the restrictions 0 < z < land0 < y < 1, then

the value of |m| is

° Watch Video Solution



https://dl.doubtnut.com/l/_L8OpsgCzNoXY
https://dl.doubtnut.com/l/_t75aK2Q7bkQG
https://dl.doubtnut.com/l/_pwGVMoEORCbd
https://dl.doubtnut.com/l/_FXttLMeukdqt

7. For a cubic function y = f(z), f* = 4z at each point (z, y) on it and

it crosses the =z — afs at ( —2,0) at an angle of 45° with positive

1
direction of the x-axis. Then the value of m‘ is

5

o Watch Video Solution

3
x
8. Number of integral values of b for which the equation 5 = b has

three distinct solutions is____

° Watch Video Solution

9. Letf(m):{m+2,a:< — 122, —1§:B<1(:c—2)2,m21 Then

number of times f'(x) changes its sign in ( — 00, 00) is___

° Watch Video Solution

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

3 2
f(z) = z* + az® + % + 1 is concave upward along the entire real


https://dl.doubtnut.com/l/_FXttLMeukdqt
https://dl.doubtnut.com/l/_FJuXwPe9Jmqv
https://dl.doubtnut.com/l/_YJ6saA2aUqwr
https://dl.doubtnut.com/l/_iVp2mfx7Y9UY

line is

° Watch Video Solution

M. Legf(z) = {x%, if ©<1—(z-27% if 2>1 Then the

number of critical points on the graph of the function is___

° Watch Video Solution

1
12. A right triangle is drawn in a semicircle of radius 3 with one of its
legs along the diameter. If the maximum area of the triangle is M , then

the value of 32,/3Mcis

° Watch Video Solution

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

the closed region of the zy plane bounded by the lines


https://dl.doubtnut.com/l/_iVp2mfx7Y9UY
https://dl.doubtnut.com/l/_Z3HOXQrFkbvV
https://dl.doubtnut.com/l/_YQwf4QESNETX
https://dl.doubtnut.com/l/_UFYGX4VDEsof

y=0,y=3z,andy = 30 — 2z- If M is the largest area of such a

2M
rectangle, then the value of T3 is

° Watch Video Solution

14. The least integral value of z where f(z) = (log):(z* — 2z — 3) is

1
2

monotonically decreasing is

° Watch Video Solution

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

° Watch Video Solution

3 3
16. Letf(ac):{|m2—3m|+a,0§w<§—2m+3,w2 3 If f(z)

3
has a local maxima at z = 3 , then greatest value of |4a| is

° Watch Video Solution



https://dl.doubtnut.com/l/_UFYGX4VDEsof
https://dl.doubtnut.com/l/_DQ9V2bu4Qw86
https://dl.doubtnut.com/l/_sychdAVgMIyR
https://dl.doubtnut.com/l/_s70lartOAqTz

17.Let f(z) = 30 — 2z — 2°, the number ofthe positive integral values of

x which does satisfy f(f(f(z)))) > f(f( —x)) is

° Watch Video Solution

18. Let f(x) ={(z(z — 1)(z — 2), (0 < z < n), sin(7z), (n < = < 2n)

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

° View Text Solution

19. Number of critical point of the function f(X) =x+, /|z| is

° View Text Solution



https://dl.doubtnut.com/l/_s70lartOAqTz
https://dl.doubtnut.com/l/_owixf87vY7wv
https://dl.doubtnut.com/l/_s9dnTwlHkCoy
https://dl.doubtnut.com/l/_tEZCcsabEZKm

1 1
20. consider f(X) = + Let £; and z, be point
) = e "1 e oy ! 2 Pe P

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

k = f(z1) + f(x2) then 6k-9=

° View Text Solution

JEE Main Previous Year

1. Given P(x) = z* + az® + bx? + cz + d such that x=0 is the only real
root of P'(x) =0 . If P(-1) It P(1),then & the/erval[-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

Answer: 2

| ° Ao mnnr Panrd Ol ekl



https://dl.doubtnut.com/l/_F6T3uXIROEBG
https://dl.doubtnut.com/l/_5LP9k7ao2mhh

L ______VICVV ICAL JVUIULIVII

k-2 if ¢< —1
2. Let f:R — R be defined byf(x):{ T Es If f

2¢r+3 if x> —1

1
has a local minimum at x = 1, then a possible value of k is (1) 0 (2) — =

(3) —1(4)1

B.1

C.O

Answer: 1

o Watch Video Solution

1
3. Let f: R R be a continuous function defined by f(z) = —— .
e’ +2 "
1
Statement-1:  f(c) = 3 for some c&€R . Statement-2:

1
0< f(z) < or all x € R .(1) Statement-1is true, Statement-2 is

—, f
_2\/5


https://dl.doubtnut.com/l/_5LP9k7ao2mhh
https://dl.doubtnut.com/l/_iW93eOn09FDS
https://dl.doubtnut.com/l/_KsMQh6WeFfxN

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 1is 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 1is true , statement 2 is false

Answer: 2

o View Text Solution

4, let a, b R be such that the function f given by

f(z) = In|z| + bxz® + azx,z # 0 has extreme values at z =1 and


https://dl.doubtnut.com/l/_KsMQh6WeFfxN
https://dl.doubtnut.com/l/_SzCJT6EemIgx

r = 2 . Statement 1: f has local maximum at =1 and at z =2 .

Statement 2: a = Ea,ndb =1 (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 1is 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 1is true statement 2 is true , statement 2 is not a correct

explanation for statement 1

D. statement 1is true statement 2 is false

Answer: 2

o View Text Solution



https://dl.doubtnut.com/l/_SzCJT6EemIgx

5. find the values k for which the quadratic equation 222 + Kz + 3 = 0

has two real equal roots

° Watch Video Solution

6.1f x = -1and x = 2 are extreme points of f(x) = alog|z| + Bz* + z, then

Ao = 6ﬂ—1
L= P =3
B.av = 6, 8 = 1
o= , 0= 2
1

:2 = — -
Ca ’ﬁ 2

1

:2 = —

D.« , B 5

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_tWctnSTsNLAO
https://dl.doubtnut.com/l/_JBXoiT0mkJVx

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

. f(z) .
and x=2.If lim |1 + = 3 then f(2) is equal to
z—0 ;132

C.0

D.4

Answer: 3

o View Text Solution

8. A wire of length 2 units is cut into two parts which are bent
respectively to form a square of side = x units and a circle of
radius = r units. If the sum of the areas of the square and the circle so
formed is minimum, then : (1) 2z = (7 + 4)r (2) (7 + 4)x = 7r (3)

r=2r(4)2x =r


https://dl.doubtnut.com/l/_jqGbkArDmga4
https://dl.doubtnut.com/l/_dIm6KiIu4QHt

A(4—mz =nr
B. x=2r
C. 2x=r

D.2z = (m + 4)r

Answer: 2

o View Text Solution

9. Twenty metres of wire is available for fencing off a flower-bed in the
form of a circular sector. Then the maximum area (in sq. m) of the flower-

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

A.30

B.12.5

D. 25


https://dl.doubtnut.com/l/_dIm6KiIu4QHt
https://dl.doubtnut.com/l/_HMvNfLZmI1mj

Answer: 4

° Watch Video Solution

1 1
10.Letf(x):x2+<—2> and g(w):x—;xeR—{—l,O,l}.lf
T

D. —2+/2

Answer: 1

o Watch Video Solution

JEE Advanced Previous Year


https://dl.doubtnut.com/l/_HMvNfLZmI1mj
https://dl.doubtnut.com/l/_nhHcmcHnkHca

. ! 3 2
1. The function f: [0, 3]1, 29, defined by f(z) = 2z° — 15z* + 36z + 1,
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

o Watch Video Solution

2. The number of points in (—o00,00), for which

22 — zsinz —cosz =0, is6(b) 4 (c)2(d) 0

A.6

B.4


https://dl.doubtnut.com/l/_e5OdQoERPjGw
https://dl.doubtnut.com/l/_Q2dy1iUDCecS

C.2

D.O

Answer: 3

° Watch Video Solution

3.If f: R — R is a twice differentiable function such that f’’(x) > 0 for

1 1
allz € R, and f<§> =3 f(1) =1, then

AD< (1) < %
B.f'(1) <0
Cf'(1)>1

D.% <f'(1)<1

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_Q2dy1iUDCecS
https://dl.doubtnut.com/l/_wZHw7G3NWWnO
https://dl.doubtnut.com/l/_It3f7ndtjO9T

4. A rectangular sheet of fixed perimeter with sides having their lengths
in the ratio 8:15 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

° Watch Video Solution

5. The function f(z) = 2|z| + |z + 2| = ||z|2| — 2|z|| has a local

2
minimum or a local maximumatz = —2(b) — 3 (c) 2 (d) 3


https://dl.doubtnut.com/l/_It3f7ndtjO9T
https://dl.doubtnut.com/l/_MYSLPoyGdr7d

B.—2/3
C.2

D.2/3

Answer: 1,2

o Watch Video Solution

6. For every pair of continuous functions f,g:[0,1] — R such that
max {f(z):z € [0,1]} = max {g(z):z € [0, 1]} then which are the
correct statements

A (f(e))” + 3f(c) = (9(c))” + 3g(c) for some ¢ € [0]1]

B. (£(0))2 + f(c) = (g(c))*+3g(c ) for some ¢ € [0]]

C.(f(c)® + 3f(c) = (g(c))*+g(c) for somec € [0/]

D. (f(c))? = (g(c))? for some c € [0/]


https://dl.doubtnut.com/l/_MYSLPoyGdr7d
https://dl.doubtnut.com/l/_6jj0SuUah3FR

Answer: 1,4

° Watch Video Solution

7.leta € R and f, R — Rbe given by f(z) = z° — 5z + a Then

A. f(x) has three real roots ifa > 4
B. f(X) has only one real root ifa > 4
C.f(x) has three real roots ifa < — 4

D. f(X) has threee real roots if —4 < a < 4

Answer: 24

° Watch Video Solution

8. Let f: R — (0,00) and g: R — R be twice differntiable function

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


https://dl.doubtnut.com/l/_6jj0SuUah3FR
https://dl.doubtnut.com/l/_oGI8J6zuBdKa
https://dl.doubtnut.com/l/_KYwpbUCLMPj9

X)g(x
f(2) =9g(2) =0,f"(2) #0 and g"'(2) # 0. If lim M =1
z=2 f'(z)g'(z)
A. f has a local minimum at x=2
B. f has a local maximum at x=2
C.f(2) > f(=)

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

Answer: 14

o Watch Video Solution

9.1f f: R — R is a differentiable function such that f(z) > 2f(x) for all
z € Rand f(0) = 1, then

A f(z) > e** € (0, o)

B. f(X) is decreasing in (0, co)

C.f(X) is increasing in (0, c0)



https://dl.doubtnut.com/l/_KYwpbUCLMPj9
https://dl.doubtnut.com/l/_W9zeQxgD0S4Z

D. f'(z) < e*in (0, o)

Answer: 1,3

° Watch Video Solution

cos(2z)  cos(2z)  sin(2z)
10.1f f(x) = |—cosz  cosz —sinz |, then
sinx sinz cos T
A. f'(x) =0 at exactly three points in ( — m, )
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 ( — m, 7)

Answer: 24

° Watch Video Solution



https://dl.doubtnut.com/l/_W9zeQxgD0S4Z
https://dl.doubtnut.com/l/_nyG4vNVfn4Ir

1. Let f:(Opi)rarrR be a twice differentiable fucntion such that

. f(x)sint — f(t)sinz
lim
t—x t—=x

= sin’z forallx € (0, )
7y T ) . .
If f<€> = ( — E) then which of the following statement (s) is (are)

TRUE?

M) - 25
4

B. f(z) < % —z2f or allz € (0,7)

C.There exist a € (0, ) such that f'(a) = 0

o1 (5) 1(5)

Answer: 2,34

° View Text Solution

12. Let f[0, 1] — R (the set of all real numbers be a function.Suppose the
function f is twice differentiable, f(0) = f(1) = 0,and satisfies
f'(z)-2f"(z) + f(z) < e”,z € [0, 1].Which of the following is true for

0O<z<1?


https://dl.doubtnut.com/l/_g7YGV23wCd9Q
https://dl.doubtnut.com/l/_RMueChq6X8gj

A0 < f(z) < oo

B.—% < f(z) <é

C.—%<f(:r:) <1

D.—oo < f(z) <0

Answer: 4

o View Text Solution

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

z = 1/4 which of the following is true ?
Af(z) < f(X),1/4<x<3/4
B.f'(z) > f(X),0 <z <1/4
Cfi(z) < f(X),0<z<1/4

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

Answer: 3



https://dl.doubtnut.com/l/_RMueChq6X8gj
https://dl.doubtnut.com/l/_Qz5ZH9LnbPkT

| o Watch Video Solution

14. Let f be a function defined on R (the set of all real numbers) such
that f'(z) = 2010(z — 2009)(z — 2010)*(z — 2011)*(z — 2012)*, for
all x € R If g is a function defined on R with values in the interval
(0, co0) such that f(x) = In(g(z)), for all z € R, then the number of

point is R at which g has a local maximumis

o Watch Video Solution

_>
15.Let IRI R be defined as f(x) = |z| + + x* — 1 | - The total number
of points at which f attains either a local maximum or a local minimum

is

o Watch Video Solution

16. Let p(x) be a real polynomial of least degree which has a local

maximum at xz =1 and a local minimum at z = 3. If


https://dl.doubtnut.com/l/_Qz5ZH9LnbPkT
https://dl.doubtnut.com/l/_1SefR4seY0ZF
https://dl.doubtnut.com/l/_yWrEunXw3qCB
https://dl.doubtnut.com/l/_AtDri2swaUh2

p(1) = 6andp(3) = 2, then p'(0) is

o Watch Video Solution

17. A cylindrica container is to be made from certain solid material with
the following constraints: It has a fixed inner volume of me3, 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 10mm.

then the value of is

Om

o Watch Video Solution



https://dl.doubtnut.com/l/_AtDri2swaUh2
https://dl.doubtnut.com/l/_QgNXhIULAPE5

