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MONOTONICITY AND MAXIMA MINIMA OF FUNCTIONS

lllustration

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

increasing Vo € R.

° Watch Video Solution

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

increasing function in the interval (1,2)

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_PRotWABz2V08
https://dl.doubtnut.com/l/_korZW7MiJR3F

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

monotonically increasing for all values of z-

° Watch Video Solution

4.1If f(x) and g(x) are differentiable and increasing functions then which of

the following functions alwasys increases?

A. f(x)+g(x)

B. f(x)*g(x)

C. f(x)-g(x)

D. f(x)/g(x)

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_korZW7MiJR3F
https://dl.doubtnut.com/l/_ro6LqX8IZjbr
https://dl.doubtnut.com/l/_69pF5j8lrxD7

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

Then prove that g is increasing whenever is increasing.

° Watch Video Solution

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

decreasing or neither increasing nor decreasing at x = a.

; E
7

(i) - @

a

/ (iv) —"‘T:T’_

xX=da

(1)

° View Text Solution



https://dl.doubtnut.com/l/_edUFrG0ts2zI
https://dl.doubtnut.com/l/_mf7EKIwXcP8w

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

2 —z+3,z<1

° View Text Solution

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

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

° View Text Solution

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

° Watch Video Solution



https://dl.doubtnut.com/l/_tG6l1APvtIw0
https://dl.doubtnut.com/l/_u8EQ99xTctNF
https://dl.doubtnut.com/l/_uvj5Jt47DS61
https://dl.doubtnut.com/l/_TMrhs4IgsRMw

_>
10. Let f(x)andg(x) be two continuous functions defined from RR ,
such that f(z1) > f(x3) and g(z1) < g(x3) f or all z;>x, - Then what is

the solution set of f(g(a® — 2a) > f(g(3c — 4))

° Watch Video Solution

s s
1. Let f:[0,0)0, coandg: [0, 00)0, 00 be non-increasing and non-
decreasing functions, respectively, and h(z) = g(f(z))- If fandg are
differentiable for all points in their respective domains and h(0) = 0,

then show h(x) is always, identically zero.

° Watch Video Solution

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

° View Text Solution



https://dl.doubtnut.com/l/_TMrhs4IgsRMw
https://dl.doubtnut.com/l/_Lem7QTTUH3NM
https://dl.doubtnut.com/l/_qz8HaG2xW99r

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

flz) = (z — 2)2/3(2:3 +1)

° View Text Solution

14. Separate the intervals of monotonocity of the following function:
(i) f(z) = 3z* — 82® — 6% + 24z + 7
(i) F(z) = —sin®z + 3sin’z + 5, zin( — 7 /2, 7/2)

(iii) f(z) = (2° — 1)(2° — 2)°

° Watch Video Solution

15. 3{RTe o7d Hifav T W@

4sinxz — 2x — xr cosT

f(m): 2+ cosx
A ved et f(i) AR aefam (i) AR g & |

° View Text Solution



https://dl.doubtnut.com/l/_pX7kNAkTZHcf
https://dl.doubtnut.com/l/_PK4uNnw4OWiQ
https://dl.doubtnut.com/l/_pqqnxIkhZvix
https://dl.doubtnut.com/l/_K9zdjGpUIDi3

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

o Watch Video Solution

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

f(z) = cos (%)

o Watch Video Solution

18. Let g(z) = f(z) + f(1 —z) and f'’(x) > OVz € (0,1). Find the

intervals of increase and decrease of g(z)-

o Watch Video Solution

1
19. Find the range of the function f(x) =x Si x-Esin2 x for xin (O, %)

° View Text Solution



https://dl.doubtnut.com/l/_K9zdjGpUIDi3
https://dl.doubtnut.com/l/_3hzjZ0KBJ5eY
https://dl.doubtnut.com/l/_vEIKM3VWbysG
https://dl.doubtnut.com/l/_jpsMLQ4uGNIs
https://dl.doubtnut.com/l/_B60Yy2nsNNUP

1
20. Find the range of f(x)=—sin_1
T

Tz +1

x—i—tan_l—l——
2 +2x+5

o Watch Video Solution

21. Find the number

tan 'z
lOge(1+€E) — ].—I——LL’ = 0

of roots of the  equation

° View Text Solution

22. Find the number

flz) = m — 3z + sinz-

of roots of the function

o View Text Solution

23.Prove thatlog,(1+z) < zf or z >0

o Watch Video Solution



https://dl.doubtnut.com/l/_B60Yy2nsNNUP
https://dl.doubtnut.com/l/_UjDRzgT30cpQ
https://dl.doubtnut.com/l/_aorm6ohKafik
https://dl.doubtnut.com/l/_kbp9jFiWJXmf
https://dl.doubtnut.com/l/_jd4aU9gjs6DL

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

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

o Watch Video Solution

25. Show that 1 + gn(m +VE+ 1) > \/1+ 22 forallz > 0.

o Watch Video Solution

26.I1f a,b >0ando

o Watch Video Solution

27.Prove that [cosa — cos 8] < |a — B

o Watch Video Solution



https://dl.doubtnut.com/l/_jd4aU9gjs6DL
https://dl.doubtnut.com/l/_j7Eh4D8Zqp8q
https://dl.doubtnut.com/l/_xwzB5Zmkhfws
https://dl.doubtnut.com/l/_CFWKb4UbJVlU

dP(z)
dr

28.If P(1) = Oand > P(z) for all x>=1. Prove that P(x)>0 for all

x>1

° Watch Video Solution

™
29.For0 < z < 5 prove that z > sinx

° View Text Solution

30. Prove that e >1+=x and hence

e +/1+e* > (1+z)++/2+2c+2°YxinR

° Watch Video Solution

31. Separate the intervals of concavity of the following functions

(i) f(x)=sin "~ 1 x (i) f(x)=x+sinx

° View Text Solution



https://dl.doubtnut.com/l/_W64LoLT0jIue
https://dl.doubtnut.com/l/_enJRAG0qWJme
https://dl.doubtnut.com/l/_kXoMtsEw1ytU
https://dl.doubtnut.com/l/_DUYm6zQvCW6X

32. If graph of the function f(x) =3z! + 223 + az® — x + 2 is concave

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

° View Text Solution

33. Prove that for any two numbers z; and x»

2e* 4 e” - e2x1—|—:1:2
3 3

° Watch Video Solution

3\/_

34. If A+B+C=Tt Prove that in triangle ABC,sin A +sinB + C < ——

° View Text Solution

a +as +.. +a,

(n)™

35.Prove that al* + a5’ +.... + a?z <

If0 <m <1 and a; > Oforalll.



https://dl.doubtnut.com/l/_DUYm6zQvCW6X
https://dl.doubtnut.com/l/_hRCe2QAuBrTw
https://dl.doubtnut.com/l/_YMKL4HG7KNxi
https://dl.doubtnut.com/l/_mMLNehV5gRKU
https://dl.doubtnut.com/l/_tLxEWt6xoX9c

| QJ View Text Solution

36. Find the points of inflection for f(z) = sinz f(z) = 3z* — 423

w =

flz) =z

° Watch Video Solution

37. Find the coordinates of the point of inflection of the curve f(x) =e”(-

x"(2))

° View Text Solution

az +1b (z — 4) has turning point at P(2,-1) Then find

38. The function y= o

the values of a and b.

° View Text Solution



https://dl.doubtnut.com/l/_tLxEWt6xoX9c
https://dl.doubtnut.com/l/_2SMOgRdyYgD2
https://dl.doubtnut.com/l/_0A2FSOUye8Qv
https://dl.doubtnut.com/l/_r939QVtXxgMr

39. 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

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

criticla points f(x) has?

° View Text Solution

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

° View Text Solution

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

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

° View Text Solution



https://dl.doubtnut.com/l/_XBXxUqRTFY2Q
https://dl.doubtnut.com/l/_gyP84nb1RqRt
https://dl.doubtnut.com/l/_WmVVkK6AASUK
https://dl.doubtnut.com/l/_6KKNelyVPN1u

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

where{.} represents the fractional part function.

o View Text Solution

44, Consider the following graphs of the functions. Check each for the

extrema at x=a

o View Text Solution



https://dl.doubtnut.com/l/_6KKNelyVPN1u
https://dl.doubtnut.com/l/_oeMnODWGuq1B
https://dl.doubtnut.com/l/_Sgy4OC4v9oxn
https://dl.doubtnut.com/l/_jQVtuyopAnsD

45, Let f(x)={:1:3 + 22 + 10z, z < O.Investigate x=0 for local
—3sinz,x > 0

maxima/minima.

° View Text Solution

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

value of a-

° Watch Video Solution

47. Discuss the extremum of f(z) = sinz(1 4 cosz), z € (0, %)

° Watch Video Solution

48. 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.


https://dl.doubtnut.com/l/_jQVtuyopAnsD
https://dl.doubtnut.com/l/_aZOF85Zpy8bI
https://dl.doubtnut.com/l/_DFuxakrdyI6K
https://dl.doubtnut.com/l/_pGf6cCG0gEGB

° Watch Video Solution

49. Discuss the extremum of f(z) = 40(3934 + 823 — 1822 + 60)-

° View Text Solution

50. Let f(z) = sin®z + Asin’z, — % <z < % Find the intervals in

which A should lie in order that f(x) has exactly one minimum and

exactly one maximum.

° View Text Solution

™ ™
51. Let f(z) = sin®z + Asin’z, — Bl <z< 0l Find the intervals in

which A should lie in order that f(z) has exactly one minimum and

exactly one maximum.

° View Text Solution



https://dl.doubtnut.com/l/_pGf6cCG0gEGB
https://dl.doubtnut.com/l/_3lptraWx8pCO
https://dl.doubtnut.com/l/_VPj2ciTwr9yN
https://dl.doubtnut.com/l/_CbCnULNVawHB
https://dl.doubtnut.com/l/_qLXi1jPWPIjU

52. Discuss the extrema of f(x)

|
N———"

(o
1+ ztanz’ ’

° Watch Video Solution

53. Determine which is bigger, or ?

° View Text Solution

54. Discuss the extrema of the following functions

() f(z) = |z|, (i6) f(z) = e~ *], (i) f(2) = 2*/?

° View Text Solution

55. If 1f(ac):{acz,a:SO.lnvestigate the functions at x for

maxima/manima

° View Text Solution



https://dl.doubtnut.com/l/_qLXi1jPWPIjU
https://dl.doubtnut.com/l/_SjYjSZdgS2kO
https://dl.doubtnut.com/l/_z4kmQkzTqqoq
https://dl.doubtnut.com/l/_0BKPVEaB4KrA
https://dl.doubtnut.com/l/_m24Jb8NDTjVD
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56. Discuss the extremum of f(z) = 2z + 3z

o Watch Video Solution

57. f(z) =

, > 0z + a,z < 0Find the values of a if x =0

(=

is a point of maxima.

o Watch Video Solution

58. about to only mathematics

o View Text Solution

59. f(z) = laz — b| + c|z|Vz € ( — o0, x0), where
a>0,b>0,c>0. Find the condition if f(x) attains the minimum

value only at one point.

o Watch Video Solution



https://dl.doubtnut.com/l/_m24Jb8NDTjVD
https://dl.doubtnut.com/l/_mHLhywoX9TJx
https://dl.doubtnut.com/l/_txekIMWoOkZ4
https://dl.doubtnut.com/l/_Q16fJpbke0Sc

60. Let f(z) = 22°® — 9z 4 12z + 6. Discuss the global maxima and
minima of f(z) € [0, 2]and(1, 3) and, hence, find the range of f(z) for

corresponding intervals.

° Watch Video 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(2)z + 1.

o View Text Solution

63. Find the range of the function f(z) = 2,/z — 2+ V4 — =z

| o Watch Video Solution


https://dl.doubtnut.com/l/_Q16fJpbke0Sc
https://dl.doubtnut.com/l/_XosZ6QbeyKdG
https://dl.doubtnut.com/l/_KTtoZLUEK4BJ
https://dl.doubtnut.com/l/_Z2iN6jSpjHBt
https://dl.doubtnut.com/l/_LGJIbgZmb9yX

64. A function y =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* + 2z% — 8z + 3 = 0.

o Watch Video Solution

2

v +1

o Watch Video Solution

66. Draw the graph of y=



https://dl.doubtnut.com/l/_LGJIbgZmb9yX
https://dl.doubtnut.com/l/_BQLN4NBWFD5P
https://dl.doubtnut.com/l/_wbWO0CGZryX4
https://dl.doubtnut.com/l/_FhFv2LlMmE6N
https://dl.doubtnut.com/l/_7Iwpezgjm91u

67. Draw the graph of y = ze”. Find the range of the function. Also find

the point of inflection.

o Watch Video 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<\/1 - a:2>.Find the range of the

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

o View Text Solution

2 _
70. Draw the graph of f(z) = w

r“ —

o View Text Solution



https://dl.doubtnut.com/l/_7Iwpezgjm91u
https://dl.doubtnut.com/l/_OyAD88Br6sCC
https://dl.doubtnut.com/l/_cuHCNPOtB8m2
https://dl.doubtnut.com/l/_hMSphDHM9YZd

71.Find the value of a if 22 — 3z + a = 0 has three distinct real roots.

o Watch Video Solution

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

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

o Watch Video Solution

73.1f t is a real number satisfying the equation 2t> — 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 .
x

o Watch Video Solution

74. The tangent to the parabola y = x has been drawn so that the

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


https://dl.doubtnut.com/l/_hMSphDHM9YZd
https://dl.doubtnut.com/l/_gjAfCY3XYe4Q
https://dl.doubtnut.com/l/_v3mKmegQcJkR
https://dl.doubtnut.com/l/_rajlAlpcVXiw
https://dl.doubtnut.com/l/_C1h3g78eyOeM

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

the straight line y = 202 has the greatest area.

° Watch Video Solution

75. Find the point (a, )8 on the ellipse 422 + 3y? = 12, in the first
quadrant, so that the area enclosed by the lines y =z, y = 6,2 = o,

and the x-axis is maximum.

° Watch Video Solution

76. LL’ is the latus rectum of the parabola y*= 4ax and PP' 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.

° Watch Video Solution



https://dl.doubtnut.com/l/_C1h3g78eyOeM
https://dl.doubtnut.com/l/_OVFgAYDAsMNG
https://dl.doubtnut.com/l/_BrchuPAfqPw7

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

from the origin is maximum or minimum.

° Watch Video Solution

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

rectangle with maximum area.

° Watch Video 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.

° Watch Video Solution



https://dl.doubtnut.com/l/_naOABmWvy3IF
https://dl.doubtnut.com/l/_oWX8p6el4EBo
https://dl.doubtnut.com/l/_VM2B7ufQUHlR

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

° 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.

° Watch Video 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.

° Watch Video Solution



https://dl.doubtnut.com/l/_bQoc4jPXlyIC
https://dl.doubtnut.com/l/_LKe6S2xAlZjh
https://dl.doubtnut.com/l/_4ieRKYctlUOf

8. LL’ is the latus rectum of the parabola y?= 4ax and PP' 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.

° Watch Video Solution

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

from the origin is maximum or minimum.

° Watch Video 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.

° Watch Video Solution



https://dl.doubtnut.com/l/_2goWJgAgQvM4
https://dl.doubtnut.com/l/_jCCutYO6cddh
https://dl.doubtnut.com/l/_S4vjEldsYhM4
https://dl.doubtnut.com/l/_N58QKVrzl6NV

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.

° Watch Video Solution

87.The lateral edge of a regular hexagonal pyramid is 1ecm. 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

2
inscribed in a sphere of radius R is — .

o Watch Video 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/_N58QKVrzl6NV
https://dl.doubtnut.com/l/_d8WJPihTri9q
https://dl.doubtnut.com/l/_jfo83yorQMPa
https://dl.doubtnut.com/l/_zXKIENveDaVi

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

iwh?’ tan’ o
27

° Watch Video Solution

Solved Examples

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

monotonically increasing for x € R.

° Watch Video Solution

2. of

|

20 + 1
V3

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

) —10g(m2—|—w—|—1)()\2—5)\—|—3)m—|—10

° Watch Video Solution



https://dl.doubtnut.com/l/_zXKIENveDaVi
https://dl.doubtnut.com/l/_LS5nFurXYbHZ
https://dl.doubtnut.com/l/_sp3Y6fa96xwc

3.Let f(z) = 2® + ax® + bz + 5sin’ z be an increasing function on the

set R. Then find the condition on @ and b.

° Watch Video Solution

. sinz. tanz
4. Prove that | lim ——————| = lwhere [] represents greatest
z—0 ;1;2

integer function.

o View Text Solution

2

5. Using the relation 2(1 —cosz)<z® , =0 or prove that

sin(tanz) > z, VG[O, %]

o Watch Video Solution

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

that f(z)f (z) < z®Vz € (0, 1)



https://dl.doubtnut.com/l/_roL8RX9bNFG6
https://dl.doubtnut.com/l/_uDJC9EJXdB5L
https://dl.doubtnut.com/l/_Ci7Xji6B8d44
https://dl.doubtnut.com/l/_H6E17BriMY03

| @ View Text Solution

7. Discuss the monotonocity of Q(z), where

2
Q(z) = 2f(%> + f(6 — £L’2) Vx € R It is given that f* > 0Vz € R

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

o View Text Solution

(1))’ 2e N 2
8. Prove that | tan — 4+ < (tan e) -
€ ve? + 1 Ve? + 1

° Watch Video Solution

9. Prove that sin® 60sin(sintheta)for'0

° View Text Solution



https://dl.doubtnut.com/l/_H6E17BriMY03
https://dl.doubtnut.com/l/_9BfCJ4Ya4DiM
https://dl.doubtnut.com/l/_1aNVxbrbVb2z
https://dl.doubtnut.com/l/_jd1hyXAJfu7w

10.Let f(z) =1+4z —2®, Vz € R
9(z) = max {f(t),z <t<(r+1),0<z<3}= min{(z+3),3<=z

Verify conntinuity of g(x), for all z € [0, 5]

° Watch Video Solution

T
11.Show that 5z < 8cosx — 2cos2x < 6x forz < z < 3

° View Text Solution

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

5
f'(z)cosz < f(x)sinzVz > 0, then find f(%)

o Watch Video Solution

b
13. If az? + o > c for all positive z where a > 0 and b > 0, show that

27ab® > 4¢3



https://dl.doubtnut.com/l/_8l9akb90ZGl7
https://dl.doubtnut.com/l/_6MSvnzH0vxUX
https://dl.doubtnut.com/l/_IPjicdbnmoQw
https://dl.doubtnut.com/l/_dDtGfT0ly0SZ

l o Watch Video Solution

3z(z + 1)

14. Prove that for x € [O, %] ,sinx + 2z >
s

° View Text Solution

15. Consider a curve C:y=cos '(2z —1) and a straight line
L:2px — 4y 4+ 2w — p = 0. Statement 1: The set of values of p for which
the line L intersects the curve at three distinct points is [ — 2w, — 4]
Statement 2: The line L is always passing through point of inflection of

the curve C-

° Watch Video Solution

16. 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-

| o WMl \ i dan Ol iklmn


https://dl.doubtnut.com/l/_dDtGfT0ly0SZ
https://dl.doubtnut.com/l/_jBQ81w1A83rA
https://dl.doubtnut.com/l/_hpNFiZjrSki6
https://dl.doubtnut.com/l/_Gk3tBHQRdBQI
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17. Pand() are two points on a circle of centre C and radius « . The angle
PCQ being 20 , find the value of sinf when the radius of the circle

inscribed in the triangle CPQ is maximum.

o Watch Video Solution

18. 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:

o Watch Video Solution

19. Let A(p2, — p), B(qz, q), C(’rz, — 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 of

1
such a parallelogram is E(p +q)(g+r)(p—1).

| e |


https://dl.doubtnut.com/l/_Gk3tBHQRdBQI
https://dl.doubtnut.com/l/_4wwH54Zc7j8Y
https://dl.doubtnut.com/l/_GVlU3tvCzwJo
https://dl.doubtnut.com/l/_TnzYtmbJg9D5

| & Watch Video Solution I

20. 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
as the colored glass does. What is the ratio for the sides of the rectangle

so that the window transmits the maximum light?

° Watch Video Solution

Concept Application Exercise 6.1

1. Prove that the following functions are strictly increasing:

2
f(z) =log(l+z) — 2f for x > -1

T

° Watch Video Solution



https://dl.doubtnut.com/l/_TnzYtmbJg9D5
https://dl.doubtnut.com/l/_LfHp75TTRlr4
https://dl.doubtnut.com/l/_h4GfiJi7BMtN

2. Separate the intervals of monotonocity for the following function:
@ f(z) = — 223 — 922 — 12z + 1

(b) f(z) = %"

(c) f(x) = sinxz + cosz, z € (0, 27)

(d) f(x) = 3cos*z + cosz, z € (0, 2n)

(e) f(z) = (log. @) + (log, z)

° View Text Solution

3. Discuss monotonocity of f(x) = z = and 'g(x)=x/(tanx)wh ere

° Watch Video Solution

1
v and y = ——— for all

t(1 + t2)

1
4.Afunction y = f(x) is given by z = =

t > Othen fis

° Watch Video Solution



https://dl.doubtnut.com/l/_Hnxrki8i0aZ2
https://dl.doubtnut.com/l/_mXeCyZqPS7m1
https://dl.doubtnut.com/l/_fAQCZO7069ie
https://dl.doubtnut.com/l/_STwUnMujp8wF

5. Find the value of a for which the function

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

° Watch Video Solution

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

decreases for all real values of z-

° Watch Video Solution

7. Discuss the monotonocity of function

f(z) = 2loglz — 1| — z* + 2z + 3.

° Watch Video Solution

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

check the monotonicity of f(x)

| ° View Text Solution ]


https://dl.doubtnut.com/l/_STwUnMujp8wF
https://dl.doubtnut.com/l/_eOoZBVBgNSuF
https://dl.doubtnut.com/l/_CroFrilKF65k
https://dl.doubtnut.com/l/_Nix0KM3v9I2H

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

l <loge x )
08
x

° View Text Solution

10. Let g(z) = f(logz) 4+ f(2 — logz)andf '(z) < 0¥z € (0, 3). Then

find the interval in which g(z) increases.

° Watch Video Solution

Concept Application Exercise 6.2

1 1
1. Find the range of f(X) =t tan 'z — Eloge r e —, (\/3)

V3

° View Text Solution



https://dl.doubtnut.com/l/_Nix0KM3v9I2H
https://dl.doubtnut.com/l/_MheOBSifsmG7
https://dl.doubtnut.com/l/_L1MJqFcNb4ox
https://dl.doubtnut.com/l/_tiQ25m7nyGYQ

sinx T T
2. Find the range of f(x) = p + € (0, 5)

° View Text Solution

3. Column 1, Column Il Range of f(z) = sin" 'z + cos 'z + cot ! &s,p.

[0, %] U [%, 7r] Range of f(z) = cot 'z 4 tan 'z + cosec” és, q.

3
{g,;] Range of f(z) =cot 'z +tan 'z 4+ cos *&s , r. [0, 7]
3 571']

Range of f(z) = sec la + cosec 1z + sin 1 és,s. lT’ T

° Watch Video Solution

4.Find the number of solution of the equation

3 T T
z° +2x +cosx +tanx = 0 € (—5,5)

° View Text Solution

5.Show that a T < In(l+z)forz >0

+z)



https://dl.doubtnut.com/l/_GNaMntB84w2M
https://dl.doubtnut.com/l/_YNu2jG5eqX88
https://dl.doubtnut.com/l/_Ln3I6Nan6BjH
https://dl.doubtnut.com/l/_2Zm5KiQUFhCc

| o Watch Video Solution

s z3 _
6.For0 < z < 5 show that z — - < sin(z) < z-

o Watch Video Solution

Z

$2
1+ L

7.Show that tan~ 1z > if z € (0, 00)

° Watch Video Solution

8. Show that 2sinx+tanx>3x, where 0<x< 11/2

° Watch Video Solution

sinx

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

prove that (2x)/pi

° Watch Video Solution



https://dl.doubtnut.com/l/_2Zm5KiQUFhCc
https://dl.doubtnut.com/l/_aZCmAYSSrc6I
https://dl.doubtnut.com/l/_mHCC6oAPhOEM
https://dl.doubtnut.com/l/_J2YIhk5aVhJX
https://dl.doubtnut.com/l/_At9kHgMHV8vv

10.For 0

° View Text Solution

Concept Application Exercise 6.3

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

downwards.

° View Text Solution

2
1
2.Separate the interval of convaity of y =x log, = — % + o)

o View Text Solution



https://dl.doubtnut.com/l/_At9kHgMHV8vv
https://dl.doubtnut.com/l/_VS58paQ7qnqY
https://dl.doubtnut.com/l/_zhw9G9FKYB6q
https://dl.doubtnut.com/l/_gfOtWBwKkYDE

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

° View Text Solution

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

(0, 27) has point of inflection

° View Text Solution

5.Prove that a;m» + agm + ... +

n

QApm > (al—l—az—l—...—i—an
n

),ifm <0

orm > landa; > 0V

° View Text Solution

Concept Application Exercise 6.4



https://dl.doubtnut.com/l/_ycIRI7xRFGNg
https://dl.doubtnut.com/l/_QIN7WmotAmxK
https://dl.doubtnut.com/l/_2hRscMoEZA6C
https://dl.doubtnut.com/l/_VvxwI700C3js

1. Find the least value of secA + secB + secC in an acute angled

triangle.

° Watch Video Solution

5 4
2. Find the critical (stationary ) points of the function 1‘(X)=§—O — %
+5Name these points .Also find the point of inflection
° View Text Solution
z? +az +b
3. The curve f(z) = ——10 has a stationary point at (4, 1) . Find

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

point.

o Watch Video Solution



https://dl.doubtnut.com/l/_VvxwI700C3js
https://dl.doubtnut.com/l/_FqH2NwmStwUQ
https://dl.doubtnut.com/l/_PWfpCXvB54sI

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

then find the values of aand b

° View Text Solution

1 1
5.Discuss the extremum of f(z) = 3 (x + ;)

° Watch Video Solution

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

° Watch Video Solution

7. Discuss the extremum of

1 1
f(z) = sinz + Esian + gsin?)m, 0<z<m

° Watch Video Solution



https://dl.doubtnut.com/l/_6cbKztERCJio
https://dl.doubtnut.com/l/_QUuHd0CROUl5
https://dl.doubtnut.com/l/_qZf3PVoMtHjW
https://dl.doubtnut.com/l/_gou8qutDRLpY
https://dl.doubtnut.com/l/_rmrzhp2k033u

8.Let f(z) = — sin®z + 3sin’z + Hon [O, %] . Find the local maximum

and local minimum of f(z).

° Watch Video Solution

9.discuss the extremum of f(0) = sin’ fcos?6,p, ¢ > 0,0 < 6 < %

° View Text Solution

10. 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) > 0Az € (0,2)

° View Text Solution

w |

1. Discuss the extremum of f(z) = z (2> — 4)

° Watch Video Solution



https://dl.doubtnut.com/l/_rmrzhp2k033u
https://dl.doubtnut.com/l/_ZKZ8gKLyonaX
https://dl.doubtnut.com/l/_4XrIFNP0m1o8
https://dl.doubtnut.com/l/_G7YuSAIdnKq6

12. 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

13. Discuss the extremum of f(x)={|x"2-2|, -1lt=x

° View Text Solution

14. Discuss the extremum

f(z) = {1+sinz,z < 02> —z + 1,z > Oatz = 0

of

° Watch Video Solution

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

5

2

° View Text Solution



https://dl.doubtnut.com/l/_G7YuSAIdnKq6
https://dl.doubtnut.com/l/_QtCb09YLLbmJ
https://dl.doubtnut.com/l/_2mNF3pMIU9pE
https://dl.doubtnut.com/l/_XGH2icvJTIw7
https://dl.doubtnut.com/l/_DKfXwxfR3fzR

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

° View Text Solution

17. Let
flz) = {2* — 2> + 10z — 5,z <1, — 2z + (log),(¥* — 2),z > 1

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

° Watch Video Solution

Concept Application Exercise 6.5

2 —x+1
224+ +1

1. Draw the graph of f(z) =

° View Text Solution



https://dl.doubtnut.com/l/_HgiO0XJwPTAx
https://dl.doubtnut.com/l/_TcgV3dTISXYd
https://dl.doubtnut.com/l/_Q21sFOTT4zsh

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

different value of k.

o Watch Video Solution

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 View Text Solution

4log,

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

.Also find the range.
x

° Watch Video Solution



https://dl.doubtnut.com/l/_XabcjnJdVcCy
https://dl.doubtnut.com/l/_lDNjcOZNd3BN
https://dl.doubtnut.com/l/_NARX5hggAluF
https://dl.doubtnut.com/l/_6F7CygzDj9AQ

Concept Application Exercise 6.6

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
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?

° View Text Solution

2.T% gd 3R U odf & URATT &1 AT k €, 578l k U 3R & g Hifore i 395
St T AT g & 519 o Y o= ga & Bisar 6 o g

° View Text Solution



https://dl.doubtnut.com/l/_nW0jfnViVuSp
https://dl.doubtnut.com/l/_yiyvv6oMTGdt

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

2 2
a b

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

° Watch Video Solution

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

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

o Watch Video Solution



https://dl.doubtnut.com/l/_zRjUZ1jPfCon
https://dl.doubtnut.com/l/_k6HMMRA7PoyL
https://dl.doubtnut.com/l/_BIAw93YKZfRo

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

7. A swimmer S is in the sea at a distance d km from the closest point A
on a straight shore The house of the swimmer is on the shore at a
distance Lkm from A He can swim at a speed of ukm/hr and walk at a
speed of vkm/hr(v > u) At what point on the shore should he land so

that he reaches his house in the shortest possible time?

o Watch Video Solution



https://dl.doubtnut.com/l/_dFUP2Mi4cdMc
https://dl.doubtnut.com/l/_MCYCygo6Bse0

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.

° Watch Video Solution

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

the triangle PQR.

° Watch Video Solution

Concept Application Exercise 6.7

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

of water, the material for the top and bottom costs Rs. 5perem? and the

material for the costs Rs. 2. 50percm? . Find the least cost of the box.


https://dl.doubtnut.com/l/_ngOpmtaaOHLV
https://dl.doubtnut.com/l/_OZNEQENppytL
https://dl.doubtnut.com/l/_VQhXWIvvRlU5

° View Text Solution

2. 100cm? 3Id- a1t e ot &g SoFeR (@9 gy ) ot & & =Aaq s
AF%d gl o= &Y fym 51 a Hifse

° View Text 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

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

° View Text 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



https://dl.doubtnut.com/l/_VQhXWIvvRlU5
https://dl.doubtnut.com/l/_eWJE1Yw2fbZi
https://dl.doubtnut.com/l/_yL7Vg4wgcpS7
https://dl.doubtnut.com/l/_N4a83I0VEiPs
https://dl.doubtnut.com/l/_x5VxkqPgOwJ8

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.

° View Text Solution

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

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

Interval, Function [2, o0) , 223 — 322 — 122 + 6 (— o00,00) ,

)

w| =

23 =3:24+32x4+3 (—oc0—4) , z>+62>+6 (—oo,
322 — 2z + 1

A.[2,00), 22% — 3z% — 12z + 6

B.[ — 00,00), 2% — 3z% — 3z + 3

C.[—o0, —4),z> —62° +6

1 2
D. —oo,§ , 3¢ — 2z 4+ 1


https://dl.doubtnut.com/l/_x5VxkqPgOwJ8
https://dl.doubtnut.com/l/_BaqVhzpRPwFY

Answer: 4

° Watch Video Solution

2. On which of the following intervals is the function z'% + sinz — 1

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

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

D. None of these

Answer: 4

° 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/_BaqVhzpRPwFY
https://dl.doubtnut.com/l/_x6JWXYneIjN7
https://dl.doubtnut.com/l/_r0Q1Ywb72QDQ

A (0,7 /2)
(0.5)
(73)

B.

Answer: 1

o Watch Video Solution

4. Assertion Consider the following statements in S and RS: Both
sinz and cos x are decrerasing function in the interval (%, 7r) Reason
If a differentiable function decreases in an interval (a,b), then its
derivative also decrease in (a, b).Which of the following it true? (a) Both S
and R are wrong. (b) Both § and R are correct, but R is not the correct
explanation of S. (c) S is correct and R is the correct explanation for S. (d)

Sis correct and R is wrong.

A.Both S and R are wrong


https://dl.doubtnut.com/l/_r0Q1Ywb72QDQ
https://dl.doubtnut.com/l/_95rpwgDtNkcL

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

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

D.S s correct and R is wrong.

Answer: 4

° Watch Video Solution

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

. .3 .. . .. ™ 3m
3sinz — 4sin” z is increasing is 3 (b) B (c) > (d)
A ™
"3
B ™
"2
c e
"2
D. ()
Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_95rpwgDtNkcL
https://dl.doubtnut.com/l/_ztHNnZzirBms

1
6. The function z” decreases in the interval (a) (0, e) (b) (0, 1) () (0, €>

(d) none of these

A. (0,e)

B. (0,1)

o)

D. none of these

Answer: 3

o View Text Solution

7.let f(z) = x+/4ax — x*, (a > 0)-Then f(z) is (a). increasing in (0,3a)
decreasing in (3a, 4a) (b). increasing in (a, 4a) decreasing in(5a, o) (c).

increasing in (0, 4a) (d). none of these

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


https://dl.doubtnut.com/l/_ztHNnZzirBms
https://dl.doubtnut.com/l/_CTxH6R3jOt8s
https://dl.doubtnut.com/l/_Mh6L96pYDWid

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

D. none of these

Answer: 1

° Watch Video Solution

8. Function f(z) = || — |# — 1| is monotonically increasing when (a)
z<0Mb)z>1(z<1(d0<x<1

Az <0

B.z >0

Cz<O0

DO<x <1

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_Mh6L96pYDWid
https://dl.doubtnut.com/l/_zwmYU8GOrhTt

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

is d ing i 10 b 12 12 d
f(z) is decreasing in (a) (—5, ) (b) (—5, > (—57 ) (d)

Answer: 1

o Watch Video Solution

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

_ o T T ™
f(x) = 4z — tan 2z is monotonic is (a) 5 (b) 1 (c) 3 (d) 16

Am/2


https://dl.doubtnut.com/l/_zwmYU8GOrhTt
https://dl.doubtnut.com/l/_ZMzKN734clon
https://dl.doubtnut.com/l/_rgDu19fLdY51

B.m/4
Cn/8

D.7 /16

Answer: 2

° Watch Video Solution

N. f(z) =(z—2)]x—3] is monotonically increasing in
(— 0, ;) U (3, 00) (b) (;a 00) (2,00) (d) ( — o0, 3)

A (—00,5/2) U (3, )

B.5/2, 00)

C. (2, x0)

D.( — o0, 3)

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_rgDu19fLdY51
https://dl.doubtnut.com/l/_kPOLBnOemmgG

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

76 76 76

A (% 10)
5. <(8), %)

C.[0,8)
76
D- <?, 10)

Answer: 2

o Watch Video Solution

1B.Forall z € (0,1) (a) e* < 1+ z (b) (log) (1 + ) < = (c) sinz > x

(d) (log) ,xz > z

Ae* <1l+z

B.log,(1+z) <z


https://dl.doubtnut.com/l/_kPOLBnOemmgG
https://dl.doubtnut.com/l/_tFAPY10SBsDU
https://dl.doubtnut.com/l/_j5zhDcHcmLtJ

C.sinz > x

D.log,z > z

Answer: 2

° Watch Video Solution

1
14. If f(z) = ze®(*~1) | then a) f(z) is increasing on {— 3 1] b)

1
decreasing on R c) increasing on R (d) decreasing on { ~ 5 1}

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

D.decreasingon [ — 1/2, 1]

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_j5zhDcHcmLtJ
https://dl.doubtnut.com/l/_c7GRpkO0bw9e
https://dl.doubtnut.com/l/_k3ZrB7ESAMqB

15.1f f(z) = kx® — 92 4 9z + 3 monotonically increasing in R, then

Ak<3
B.k <2
Ck>3

D. none of these

Answer: 3

o Watch Video Solution

Ksi 2
16. If the function f(z) = SInY + 20087 4 strictly increasing for all
sinx + cos

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

Ak<l1

B.k <2

Ck>3

D. none of these



https://dl.doubtnut.com/l/_k3ZrB7ESAMqB
https://dl.doubtnut.com/l/_Sk58pkgzSQzd

Answer: 4

° Watch Video Solution

17. Let f:RR?> be a function such that f(z) = az + 3sinz + 4cosz.
Then f(z) is invertible if ac(—5,5) (b) a€(—o00,5)
a € (— 5, + o0) (d) none of these

Ak <1

B.k>1

Ck<2

D.k > 2

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_Sk58pkgzSQzd
https://dl.doubtnut.com/l/_7LQyESXDzwP2

18. Which of the following statement is always true? If f(x) is increasing,

is also

the f '(z) is decreasing. If f(x) is increasing, then 7
T

increasing. If fandg are positive functions and f is increasing and g is
decreasing, then g is a decreasing function. If fandg are positive
functions and f is decreasing and g is increasing, the ; is a decreasing
function.

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

B. If f(x) is increasing then 1/ f(z) 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



https://dl.doubtnut.com/l/_XJIFPbfZrByN
https://dl.doubtnut.com/l/_3kYZhK1mLs0u

%
19.Let f: RR be a differentiable function for all values of x and has the
property that f(z)andf'(z) has opposite signs for all value of z. Then,
f(z) is an increasing function f(z) is an decreasing function f%(z) is an
decreasing function | f(x)| is an increasing function
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 Vz € 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, f£ > 0Vz € (a, b) noneofthese


https://dl.doubtnut.com/l/_3kYZhK1mLs0u
https://dl.doubtnut.com/l/_BiUb6NV0WAyi

Af'(z)>0,f " (z) <0Vz € )(a,b)
B.f'(z) <0, f '(z) <O0Vz € (a,b)

C.f(x)>0,f " (z) >0Vzx € (a,b)

Answer: 3

o View Text Solution

21. Let f(x) be a function such that f'(z) = (log)é [(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, )


https://dl.doubtnut.com/l/_BiUb6NV0WAyi
https://dl.doubtnut.com/l/_rb1Uvqo8zGx7

Answer: 2

° Watch Video Solution

22.If f(x) = 2® + 42> + Xz + 1 is a monotonically decreasing function

2
of x 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

° Watch Video Solution



https://dl.doubtnut.com/l/_rb1Uvqo8zGx7
https://dl.doubtnut.com/l/_71ExtHexo2z4

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

D.(1/e, o0)

Answer: 2

o View Text Solution

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

3
flz) = % + (a + 2)z* + (a — 1)z + 2 possesses a negative point of

inflection is (a) ( — oo, — 2) U (0, 00) (b) { — %} (0 (—2,0) (d)

empty set

A (— 00, —2) U (0, 0)


https://dl.doubtnut.com/l/_tLpgCAcaa4AG
https://dl.doubtnut.com/l/_24y3NQtnNK2O

B.{—4/5}
C.(—2,0)

D. empty set

Answer: 1

° Watch Video Solution

0.6
1+z
25. The maximum value of the function f(z) = (1%——())6 in the interval
20

[0,1]is 2°4 (b) 2704 1(d) 2°-©

B. 2_0.4
C.1

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_24y3NQtnNK2O
https://dl.doubtnut.com/l/_OzUEvxMLQK24

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.

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 g(z) is

g(z) = %f(2:r2 — 1)+ %f(l — 2%) and f(z)

defined as

is an increasing


https://dl.doubtnut.com/l/_OzUEvxMLQK24
https://dl.doubtnut.com/l/_7lkGCaujGv05
https://dl.doubtnut.com/l/_kwPedxKx0nYS

function. Then g(z) is increasing in the interval. (a) (—1,1) (b)

\/70 U \/7 \/7\/7 d fth
<_ g,) (E’OO>(C)(_ 3 g)()noneo ese

A(—-1,1)

(290 (£
V2 V2

C——3 5

D. none of these

Answer: 2

o Watch Video Solution

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

C.o(zx) =0Vz > 1


https://dl.doubtnut.com/l/_kwPedxKx0nYS
https://dl.doubtnut.com/l/_L7JtzrxQisrO

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 <

;‘then g(x) is increasing in

S Y T

w|ly 7 NI

—_ w3
N——

N
|3
N—

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_L7JtzrxQisrO
https://dl.doubtnut.com/l/_yK3LaAXGIKqN
https://dl.doubtnut.com/l/_P0xn4PNfmqBZ

30. If f(z)=x+sinz,g9(z) =e ",u=4c+1—-,/c v=,/c
—4y/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)

Answer: 4

o Watch Video Solution

31. The number of solutions of the equation
22 + 222 + 62 + 2cosz = 0 where z € [0, 27] is (a) one (b) two (c)
three (d) zero

A.one

B. two


https://dl.doubtnut.com/l/_P0xn4PNfmqBZ
https://dl.doubtnut.com/l/_f4RRsMzYi5ls

C. three

D. zero

Answer: 4

° Watch Video Solution

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

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

A.O
B.-15
C.3—27m

D. none of these

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_f4RRsMzYi5ls
https://dl.doubtnut.com/l/_YnS9fo50NrgO
https://dl.doubtnut.com/l/_zMhsk3H7UfQR

33. The global maximum value of
f(z) = (log),y(4a® — 122° + 11z — 3),z € [2,3], is — %(10g)103 (b)
1+ (10g) 3 (10g) 3 ) 5 (log) 3

A — %logi’o

B.1 + log10°

C.log 103

3
D. Elog 103

Answer: 2

o Watch Video Solution

%
34. f:RR, f(x) 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


https://dl.doubtnut.com/l/_zMhsk3H7UfQR
https://dl.doubtnut.com/l/_bTNsm40KIneK

B. decreasing on [ — 1/2, o0]
C. either increasing or decreasing

D. non monotonic

Answer: 3

° Watch Video Solution

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

has an extremum at z — % is (a)1(b) —1(c) 0 (d) 2

Al

C.o

D.2

Answer: 5

o Watch Video Solution



https://dl.doubtnut.com/l/_bTNsm40KIneK
https://dl.doubtnut.com/l/_1cGZwmIY6f1p

36. If f(z)=aloglz|+ bz’ +x has extreme values at

xr= —landatx = 2, thenfindaandb.

A. a=2,b=-1
B.a=2,b=—1/2
C.a=2,b=1/2

D. none of these

Answer: 2

o Watch Video Solution

37. If a function f(z) has f'(a) = Oandf® =0, then (a) z =a is a
maximum for f(z) (b)x = a is a minimum for f(z) (c)can not conclude
anything about its maxima and minima (d) f(z) is necessarily a constant

function.


https://dl.doubtnut.com/l/_1cGZwmIY6f1p
https://dl.doubtnut.com/l/_ZjgW1q0Xovju
https://dl.doubtnut.com/l/_B2MfT4jSgtH0

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

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

C. it is difficult to say (a) and (b)

D. f(x) is necessarily a constant function

Answer: 3

o Watch Video Solution

38. The function f(z) = sin*z + cos* z increasing if '0

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

1Ty > 0

Answer: 3


https://dl.doubtnut.com/l/_B2MfT4jSgtH0
https://dl.doubtnut.com/l/_BbW6pK96j2eZ

° Watch Video Solution

39. The function f(z) = sin* z + cos* z increasing if '0

A0<z<m7/8
B.wm/40 < z < 37 /8
C3r/8<xz<bn/8

D.5br /8 < x < 37 /4

Answer: 2

o Watch Video Solution

40.1f f(z) = z° — 5z* + 52° — 10 has local maximum and minimum at
z = p and = = q, respectively, then (p,q) = (a) (0,1) (b) (1,3) (c) (1,0)

(d) none of these

A. (0,)


https://dl.doubtnut.com/l/_BbW6pK96j2eZ
https://dl.doubtnut.com/l/_lJaQTFqfXnLM
https://dl.doubtnut.com/l/_Q8wxEB6WB5AO

B. (1,3)

C.(1,0)

D. none of these

Answer: 2

o Watch Video Solution

41. Let P(z) = ag + a1z + axz® + + a,z>" be a polynomial in a real
variable z with 0 < a9 < a3 < a3 ( a, . The function P(x) has a.
neither a maximum nor a minimum b. only one maximum c. only one
minimum d. only one maximum and only one minimum e. none of these
A. neither a maximum nor a minimum
B. only one maximum

C. only one minimum

D. only one maximum and only one minimum


https://dl.doubtnut.com/l/_Q8wxEB6WB5AO
https://dl.doubtnut.com/l/_EKwD7Pm1ehju

Answer: 3

° Watch Video Solution

|| for0<|z|] <2

Then at x=0, f(x) has
1 forz =0

42. Letf(z) = {
(a) a local maximum
(b) no local maximum
(c) a local minimum
(d) no extremum
A. a local maximum
B. no local maximum

C. a local minimum

D. no extremum

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_EKwD7Pm1ehju
https://dl.doubtnut.com/l/_Vk8kHb9GCuGi
https://dl.doubtnut.com/l/_SQmVd4RpgVeY

M3.0f f(z) = 2° + bz’ + cx +dand 0

A. f(x) is strictly increasing function
B. f(x) has local maxima
C. f(x) is a strictly decreasing function

D. f(x) is bounded

Answer: 1

o View Text Solution

44.1f f(z) = {(sin(z® — 3z),2 <0
6x + 5:/1:2, x > 0then at x=0, f(x) is?
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


https://dl.doubtnut.com/l/_SQmVd4RpgVeY
https://dl.doubtnut.com/l/_pPnwq7ypKMDG

Answer: 1

° Watch Video Solution

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

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

B.1
C.0

D. none of these

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_pPnwq7ypKMDG
https://dl.doubtnut.com/l/_GGd36uArFtNb

46. The function f(z) = (4sin2m — 1)”(:102 -+ 1), n € N, has a

. . 7.‘- . .
local minimum at £ = — . Then n is any even number n is an odd

6

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

o Watch Video Solution

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

f(z) = zlnx — z + 1is positive is

A (1, )

B.(1/e, 00)


https://dl.doubtnut.com/l/_SV9vvQMJydiu
https://dl.doubtnut.com/l/_pQqJZM87Lrwg

C. [e, 00)

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

Answer: 1

o View Text Solution

48. All possible value of f(z) = (z + 1)§

3d1
()E

Al

B.2

W =

Answer: 2

—(@-1)

w |

on [0,]] is 1 (b) 2 (c)

° Watch Video Solution



https://dl.doubtnut.com/l/_pQqJZM87Lrwg
https://dl.doubtnut.com/l/_sKc24IR1nBVV
https://dl.doubtnut.com/l/_vCJwIlRWqoZZ

| In(r + )
49, The function f(x) = ﬁ IS
nie x

A.increasing in (0, 00)
B. decreasing oin (0, co)
C.increasing in (0, 7 /e), decreasing € (mw /e, 00)

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

Answer: 2

o Watch Video Solution

50. If the function f(z) = 2z — 9az® + 12a’z + 1, where a > 0,
attains its maximum and minimum at p and g, respectively, such that

1
p2 = q, then a equal to (a) 1 (b) 2 (c) o) (d) 3

Al

| =



https://dl.doubtnut.com/l/_vCJwIlRWqoZZ
https://dl.doubtnut.com/l/_SFl9BarNKxJh

D.3

Answer: 2

° Watch Video Solution

5lLiet f(z) ={z+2, —1< <0
1,x=0%,0<x§1

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

° Watch Video Solution



https://dl.doubtnut.com/l/_SFl9BarNKxJh
https://dl.doubtnut.com/l/_ZooqWtvsW7r3

52.1f f(z) = {sin"'(sinz),z > 0

T -1

50 &= 0, thencos™ “(cosz),x < 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

o Watch Video Solution

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

maximum value of the function is (m,n € N), 1 (b) m" "“m

(m +n)m+n (m + n)m-i-n
A1


https://dl.doubtnut.com/l/_OB9FMJBkF1mQ
https://dl.doubtnut.com/l/_XL6khemjKjKI

mmn™

(m + n)m+n

mn

m + nmtn

Answer: 3

° Watch Video Solution

54. Let the function f(x) be defined as follows:f(x)= x*3 +x"2 -10x,-1<x<0
COsx,0Sx< 2 Tt 1+sinx 2 Tt <X<TT , then which of the following statement(s)
is/are correct

A. a local minimum at x=m /2

B. a global maximum at x=m /2

C. a absolute maximum at x=-1

D. a absolute maximum at x=m

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_XL6khemjKjKI
https://dl.doubtnut.com/l/_yle4lfksx0ha

. . -
55. Consider the function f:( —o0o0,00)—00,00 defined by

2
flz) = :132—:::(1, a > 0, which of the following is not true? maximum
z? +a

value of f is not attained even though f is bounded. f(x) is increasing
on (0, co) and has minimum at , = 0 f(z) is decreasing on ( — oo, 0)
and has minimum at z = 0. f(z) is increasing on ( — 00, 00) and has
neither a local maximum nor a local minimum at z = 0.

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 ( — 0o, 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



https://dl.doubtnut.com/l/_yle4lfksx0ha
https://dl.doubtnut.com/l/_RHX3k5uDIR4f

s
56. F(z) = 4tanz — tan’z + tan® z, z # nrw + £}

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

D. has a point of minima

Answer: 1

o View Text Solution

57.Let h(z) = zn for z € R, where m and n are odd numbers where 0
< m < n.Then y= h(x) 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


https://dl.doubtnut.com/l/_RrydMHUTl9ad
https://dl.doubtnut.com/l/_PAmZa4iXQgCt

D. none of these

Answer: 1

° Watch Video Solution

. sin 2z
58. The greatest value of the function f(z) = —————— on the
sin(a: - %)
interval (0, 5 ) i
interval (0, 5 ) is
1
A —
V2

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_PAmZa4iXQgCt
https://dl.doubtnut.com/l/_Es6QJXg9G6bB

. 1
59. The minimum value of e (28" ~22+1)sin’e o 5 o () " (c)1(d) 0

B.1/e
C.1

D.O

Answer: 3

o Watch Video Solution

60. The maximum value of ze = z2is 2 (b) e™ (c) 12¢ 2 (d) de 2

C.12¢e 2

D. 4e 2


https://dl.doubtnut.com/l/_PIjNK4RLXHGF
https://dl.doubtnut.com/l/_sP8NEUHY7dLz

Answer: 4

° Watch Video Solution

61. If a’z* + b*y? = ®, then the maximum value of zy is ¢ (b) i
Vvab ab

3 3
¢ )<
v/ 2ab 2ab
62
A.

Q, 5
S

3

2a

mj
w
S

[\
§‘
S

Answer: 3

° Watch Video Solution

62. Least natural number a for which

z+azx 2>2 Ve (000)is



https://dl.doubtnut.com/l/_sP8NEUHY7dLz
https://dl.doubtnut.com/l/_Mx5QO7TgOQPG
https://dl.doubtnut.com/l/_9Q3bmnAnwq2T

Al

B.2

C.5

D. none of these

Answer: 2

o Watch Video Solution

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

A[—-1,2]

B.( — 00,1) U (2, 00)

C.[1,2]

D.(— o0, — 1)U (2, 0)


https://dl.doubtnut.com/l/_9Q3bmnAnwq2T
https://dl.doubtnut.com/l/_LQdhA81kucZM

Answer: 2

° Watch Video Solution

64.
flz) = {2 - ‘332 + bx + 6', x # 22 + 1,z = — 2Thentheran > ofa,
so that f(x) has maximaatz = — 2, is|a| > 1(b) [a| <1a > 1 (d)
a<l1

Alal >1

B.la] <1

Ca>1

D.a <1

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_LQdhA81kucZM
https://dl.doubtnut.com/l/_l8sY6JJHxkiZ

65. A differentiable function f(x) has a relative minimum at x = 0. Then
the function f = f(x) + ax + b has a relative minimum at z = 0 for
(@)alla and allb (b) all bifa = 0 (c)allb > 0(d)alla > 0

A.allaandallb

B.all b ifa=0

C.allb > 0

D.alla > O

Answer: 2

o Watch Video Solution

66. if f(z) = 42® —2® — 2z + 1 and

g(z) ={min f(¢):0<t<z;0< 2 <1,3—z:1} then
. + 5 + o) It
9\ 7 9\ 7 9| 7 | is equal to

AT/4


https://dl.doubtnut.com/l/_uo2Bg0ZGl0m4
https://dl.doubtnut.com/l/_Qzj6ZezcG84K

B.9/4
C.13/4

D.5/2

Answer: 4

o Watch Video Solution

— o
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(’(z))® has a maxima at 2 = 0 a minima at & = 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


https://dl.doubtnut.com/l/_Qzj6ZezcG84K
https://dl.doubtnut.com/l/_mCeISBfg4UWS

Answer: 1

° Watch Video Solution

68.f A > 0,B > 0,A + B = w/3, and maximum value of tan A tan B

is M then thevalueof 1/Mis
1
A —
V3
B 1
"3

C.3

D./3

Answer: 2

° 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 (a) (0,4) (b) (0, ) (c)


https://dl.doubtnut.com/l/_mCeISBfg4UWS
https://dl.doubtnut.com/l/_h8WxmhIPaqvY
https://dl.doubtnut.com/l/_EnPagIo1f3UA

(— 00,4)(d) (4, o0)

Answer: 3

o Watch Video Solution

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

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

A.9
B.4
C.8

D.1


https://dl.doubtnut.com/l/_EnPagIo1f3UA
https://dl.doubtnut.com/l/_mkxjVRdQFV27

Answer: 3

° Watch Video Solution

71.If f(x)=— 23 — 322 — 2z + a, a € R then the real values of x satisfying
f(:r2 + 1) > f(2a:2 + 2z + 3) will be

A. ( — 0o, 00)

B. (0, o0)

C. — (00, 0)

D. ¢

Answer: 1

° View Text Solution

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

then(@)k=0(b) -0 <k <0(Q0<k<oo(d)—o0<k<x


https://dl.doubtnut.com/l/_mkxjVRdQFV27
https://dl.doubtnut.com/l/_vwf3XPkflt48
https://dl.doubtnut.com/l/_OKT7ZKlh5Kws

A. k=0

B.—oo<k<O0

CO0<k< o

D.—o0 <k < o0

Answer: 3

o View Text Solution

2

73.Tangent is drawn to ellipse ;:—7 +y?=1at (3\/3 cos 6, sin 0) [where

0 < (0, %)} Then the value of € such that sum of intercepts on axes

. . . . . 71- 7r 7T
made by this tangent is minimum is (a) 3 (b) 5 (c) 3 (d) 1

=3 ool o3 w3


https://dl.doubtnut.com/l/_OKT7ZKlh5Kws
https://dl.doubtnut.com/l/_HVYvwuvZGUI9

Answer: 2

° Watch Video Solution

n? 929

74.The largest term in the sequence a, = m is given by 19 (b)

8 49
39 543 (d) none of these

N
" 49
8

89
49

" 543

D. none of these

Answer: 3

o Watch Video Solution

75. 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


https://dl.doubtnut.com/l/_HVYvwuvZGUI9
https://dl.doubtnut.com/l/_Dj59IOSBMq3z
https://dl.doubtnut.com/l/_c7X1ln7H0iJU

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

o Watch Video Solution

76. 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
3

s

V/3ems3

4000 (d) none of these

A. 40007 / 3cm?®

B. 4007 / 3cm®


https://dl.doubtnut.com/l/_Nn1013l6EnUU
https://dl.doubtnut.com/l/_c7X1ln7H0iJU

C. 40007 / \/3cm?

D. 40007 / 3cm® none of these

Answer: 1

° Watch Video Solution

77. 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
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. 24em?
B. 48¢m?
C. 36cm?

D. none of these


https://dl.doubtnut.com/l/_Nn1013l6EnUU
https://dl.doubtnut.com/l/_r5rBUb33MS1y

Answer: 2

° Watch Video Solution

78. 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'2/3
B.sin '2/3
C.cos '1/3

D. none of these

Answer: 1

o Watch Video Solution



https://dl.doubtnut.com/l/_r5rBUb33MS1y
https://dl.doubtnut.com/l/_df749wMzDVZ0

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

\/§a2 9
a
4

units. The maximum area of this rectangle can be (a) \/§a2 (b)

V/3a’
2

(d)

A\ 3a®

Answer: 4

o Watch Video Solution

80. Tangents are drawn to z® + y? = 16 from the point P(0, h). These
tangents meet the x — a&s at AandB . If the area of triangle PAB is

minimum, then b = 124/2(b) h = 64/2h = 8/2(d) h = 4/2

A. h=12./2


https://dl.doubtnut.com/l/_MERkUU0Cj4L5
https://dl.doubtnut.com/l/_QGo7I67pBKw2

B. h=6+/2
C.h=8,/2
D. h=4,/2

Answer: 4

o Watch Video Solution

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

3v/3
R, if the lower base is on the diameter, is (a) T\/_
3
*[R2 (d) R?
3v/3
A LR2)
4
B ERZ)
2
3v/3
C. iRQ)
8
D. R?

Answer: 1

R? (b)

V3

2

R2


https://dl.doubtnut.com/l/_QGo7I67pBKw2
https://dl.doubtnut.com/l/_GlPmy3shyhTE

o Watch Video Solution

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

T T T
,then ZC = (a) 1 (b) 3 (c) 3 (d) none of these

A /4
B.m/6
C.m/3

D. none of these

Answer: 3

o View Text Solution

8. 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


https://dl.doubtnut.com/l/_GlPmy3shyhTE
https://dl.doubtnut.com/l/_utcWGZj2smfm
https://dl.doubtnut.com/l/_cVp99U2sCePW

A /8
B.m/6
C.m/3

D.7/4

Answer: 2

o View Text Solution

84.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
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


https://dl.doubtnut.com/l/_cVp99U2sCePW
https://dl.doubtnut.com/l/_eCa85TyiTUSI

Answer: 2

° Watch Video Solution

85. 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

A3:4

B.5:6

C.4:5

D. none of these

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_eCa85TyiTUSI
https://dl.doubtnut.com/l/_wvQ98k3vhQbA
https://dl.doubtnut.com/l/_vjmDpe0okOTZ

86. about to only mathematics
A.4,/3r
B.2,/3r
C.64/3r

D. 8,/3r

Answer: 3

o View Text Solution

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

cylinder that can be inscribed in the cone has volume ¢ Then p:q is (a)

9:4 (b) 8:3 (c) 7:2 (d) none of these

A.9:4

B.&8:3

C.7:2


https://dl.doubtnut.com/l/_vjmDpe0okOTZ
https://dl.doubtnut.com/l/_Z9uuuGnwFXPL

D. none of these

Answer: 1

° Watch Video Solution

88. 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.

A .04

B.0.5

C.06

D.038

Answer: 4

o View Text Solution



https://dl.doubtnut.com/l/_Z9uuuGnwFXPL
https://dl.doubtnut.com/l/_KG8TtJ5KxjHC
https://dl.doubtnut.com/l/_pnjSqH5ogx0a

89. 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

Answer: 3

o Watch Video Solution

90. The vertices of a triangle are (0,0), (x, cosz), and (sin”3x ,0)wh e r

e0


https://dl.doubtnut.com/l/_pnjSqH5ogx0a
https://dl.doubtnut.com/l/_siKjIYG1DyFy

Answer: 1

° Watch Video Solution

91. The maximum area of the rectangle whose sides pass through the
vertices of a given rectangle of sides aandb is 2(ab) (b) %(a + b)?
%(a2 + b2) (d) noneofthese
A. 2(ab)
B. %(a +b)?

1
C. 5(0, -+ b)2

D. none of these

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_siKjIYG1DyFy
https://dl.doubtnut.com/l/_MZNAviwweImL

92.The base of prism is equilateral triangle. The distance from the centre
of one base to one of the vertices of the other base is [. Then altitude of

the prism for which the volume is greatest is (a)% (b) L3 (c) é (d)

l
V3 4

S~
w

Answer: 2

o Watch Video Solution

Multiple correct answers type



https://dl.doubtnut.com/l/_MZNAviwweImL
https://dl.doubtnut.com/l/_dikfTVQOJa6R

x2+3m, -1<z<0
1 Let f(z) = { —sinz, 0<z <m/2 .Draw the graph of the
—1— cos z, ggxgw

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

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

Answer: 1,2,3,4

o Watch Video Solution

2. Let f(z) = z* — 42® + 62> — 42 + 1. Then, (a) f increase on [1, o]

(b) f decreases on [1, oo| (c)f has a minimum at z = 1 (d)f has neither


https://dl.doubtnut.com/l/_zgr7I2R31f7K
https://dl.doubtnut.com/l/_3gMkur4uTEW2

maximum nor minimum

A.fincreases on [1, co]
B. f decreases on [1, co]
C.f has a minimum at x=1

D. f has neither maximum nor minimum

Answer: 1,3

o Watch Video Solution

3.Let f(z) = 2z — sinw and g(z)=3"" . 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


https://dl.doubtnut.com/l/_3gMkur4uTEW2
https://dl.doubtnut.com/l/_3wpOSl98zH5B

o Watch Video Solution

4. about to only mathematics

A.increases in [0, 00)
B. idecreases in [0, c0)
C. neither increases nor decreases in [0, 0o0)

D. increases in ( — 00, 00)

Answer: 1,4

o View Text Solution

5. Let f(z) = |z2 — 3z — 4|, — 1<z <4 Then f(z) is monotonically

3 3
increasing in [— 1 } f(x) monotonically decreasing in <—, 4) the

) 2

25
maximum value of f(az:)z'sT the minimum value of f(z) is 0

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


https://dl.doubtnut.com/l/_3wpOSl98zH5B
https://dl.doubtnut.com/l/_9E3dd2lGdA1i
https://dl.doubtnut.com/l/_yPZkA7yG2pia

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

° Watch Video Solution

T o3 t
6.1f f(z) = / Sl? dt,z > 0, then
0

A. f(x) has a local maxima at x=nw(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: 24

° Watch Video Solution



https://dl.doubtnut.com/l/_yPZkA7yG2pia
https://dl.doubtnut.com/l/_5M8R1f4jAM6v
https://dl.doubtnut.com/l/_coUlz4uC4GTT

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

function f(z) =1+ o’z — 23 satisfies the inequality

2+ +2
T Er 6 - Oare  (a)(24/3,3v3) (b)) =33, —23) (o)

(—23,3y3) (d) (—2v2,2/3)
A.2,/3,3/3
B.—3y3, — 23
C.—23,3V3
D. —3v/2,2,/3

Answer: 1,2

o Watch Video Solution

8. let f(z) = az® — blz|, where aandb are constants. Then at
z = 0, f(z) 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


https://dl.doubtnut.com/l/_coUlz4uC4GTT
https://dl.doubtnut.com/l/_M6BvSGuYuWmm

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

o Watch Video Solution

20 — 1

9. The functi = —
e function y e

(z # 2) is its own inverse decrease at all
values of z in the domain has a graph entirely above the x — a€s is
unbounded

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


https://dl.doubtnut.com/l/_M6BvSGuYuWmm
https://dl.doubtnut.com/l/_Fx1zcO0YRQv4

Answer: 1,2,4

° Watch Video Solution

10.Let f(z) = az® + bz +cand f( —1) <1, f(1) > —1,f(3) < —4
and a # 0, then

A. (a) a>0

B. (b) a<0

C. (c) Sign of a can't be determined

D. (a) none of the above

Answer: 2,3

° Watch Video Solution

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

H(3o5) > #3007 ) flo = ) > flo = sz~ 3) > fiza)


https://dl.doubtnut.com/l/_Fx1zcO0YRQv4
https://dl.doubtnut.com/l/_4Q25FIltZeHZ
https://dl.doubtnut.com/l/_2A0KPmQNjfrI

A. £(1000) < #(1001)

o#(am0) ~ ()
Cflz—1) > f(x —2)

D. f(2x — 3) > f(2z)

Answer: 2,3

o Watch Video Solution

12. If f'z =g(z)(z — a)®, whereg(a) # 0,andg is continuous at
x = a, then (a) f is increasing in the neighbourhood of a if g(a) > 0 (b)
f is increasing in the neighbourhood of a if g(a) < 0 (c)f is decreasing in
the neighbourhood of a if g(a) >0 (d)f is decreasing in the

neighbourhood of a if g(a) < 0

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

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


https://dl.doubtnut.com/l/_2A0KPmQNjfrI
https://dl.doubtnut.com/l/_0qJ3tyYfle3u

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

Answer: 1,4

° Watch Video Solution

13. The value of a for which the function

f(z) = (4a — 3)(z + logh) + 2(a — 7)cot<%)sin2(%) does not

possess critical points is (a)( — 00, — %) (b) ( — o0, — 1) (d)[1, o0) (d)

(2, 00)

Answer: 14

° Watch Video Solution



https://dl.doubtnut.com/l/_0qJ3tyYfle3u
https://dl.doubtnut.com/l/_GQc4p6HbV6qC

14.Let f(z) = (2* — 1)nle - (z* +  + 1). Then f(x) has local extremum
atx = 1L,whennis(A)n =2B)n=4(C)n =3(D)n =5

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

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

C.a minima x=1if n is even

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

Answer: 1,34

o View Text Solution

15. Let f(z) = sinz + az + b- Then which of the following is/are true?
(a) f(z) = 0 has only one real root which is positive if a > 1,b < 0. (b)
f(z) = 0 has only one real root which is negative if a > 1,b < 0. (c)
f(z) = 0 has only one real root which is negative if a > 1,b > 0. (d)

none of these


https://dl.doubtnut.com/l/_INVdbeDVPhUI
https://dl.doubtnut.com/l/_CeQpIGtYFEvN

A. f(x) =0 has only one real root which is positive if > 1,b < 0

B. f(x) =0 has only one real root which is negative ifa > 1,b > 0

C. f(x) =0 has only one real root which is negativeifa < — 1,6 < 0

D. None of these

Answer: 1,2,3

o Watch Video Solution

_ sin(z + a) . o
16. The function ——— = has no maxima or minima if
sin(z + b)

b—a=nmnel b—a=2n+1)r,nel b—a=2nm,necl (d)
none of these

Ab—a=nm,necl

Bb—a=02n+1)m,nel

Cb—a=2nm,nel

D. none of these


https://dl.doubtnut.com/l/_CeQpIGtYFEvN
https://dl.doubtnut.com/l/_IekT0oc9tYuY

Answer: 1,2,3

° Watch Video Solution

17. Consider f(z) = az* + cz® + dz + e has no point of inflection. Then
which of the following is/are possible? (a) a > 0,c¢ < 0 (b) a < 0,¢c > 0
(c)a,c<0(d)a,c>0

Aa>0,c<0

B.a <0,c>0

Ca,c<0

D.a,c>0

Answer: 34

° Watch Video Solution



https://dl.doubtnut.com/l/_IekT0oc9tYuY
https://dl.doubtnut.com/l/_RpdfL96oNwue

(z — 1)(6z — 1)
2¢ — 1

1 1
18. Letf(z) = { , if x # 50, if x= 3 Then at

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

B. f has a local minima

C.f has an inflection point

D. f has a removable dicontinuity

Answer: 1,2,4

o Watch Video Solution

19. In which of the following graphs is £ = ¢ the point of inflection?

figure (b) figure (c) figure (d) figure

L
A e


https://dl.doubtnut.com/l/_3eZ87TTXZX78
https://dl.doubtnut.com/l/_ELNlZFInxhZU

B. s

C.les

D.[&

Answer: 1,2,4

° View Text 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 (a)l (b) 2 (c) 3 (d) 4

A1

B.2

C.3

D.4

Answer: 2,34

[ - |


https://dl.doubtnut.com/l/_ELNlZFInxhZU
https://dl.doubtnut.com/l/_NS2R4ukr4ZpU

| @ Watch Video Solution J

21.Let f(z) = (z — 1)*(z —2)",n € N- Then f(z) has (a) a maximum
atx = 1lifnis odd (b) a maximum at x = 1if n is even (c) a minimum at
x = lifniseven (d)aminimaatx = 2ifnis even

A. local maximum, if n is odd

B. local minimum, if n is odd

C.local maximum if n is even

D. local minimum if n is even

Answer: 1,4

o Watch Video Solution

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

monotonic. 2. f(x) increases in ( — oo, — 2) U ( — 1, 00) and decreases


https://dl.doubtnut.com/l/_NS2R4ukr4ZpU
https://dl.doubtnut.com/l/_arupz6NIon46
https://dl.doubtnut.com/l/_kfJkkzdEJspM

_>
in (=2, —1) 3. f:RR is bijective. 4. Inflection point occurs at

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

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

Answer: 1,24

o Watch Video Solution

23. Let f(z) = asz® + agz* + azz® + ayx® + a1z, where a;’s are real
and f(z) = 0 has a positive root oy Then f'(z) = 0 has a positive root
ag such that 0

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

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

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


https://dl.doubtnut.com/l/_kfJkkzdEJspM
https://dl.doubtnut.com/l/_Bf4Xi1aAlETr

D. none of these

Answer: 1,2,3

° Watch Video Solution

24.1f f(z)andg(zx) are two positive and increasing functions, then which
of the following is not always true? (a) [f(z)]?(*) is always increasing (b)
[£(2)]?'®) is decreasing, when f(z) <1 () [f(2)]?®) is increasing,
then f(z) > 1. (d) If f(z) > 1, then[f(z)]?*) is increasing.

A [f()]?(*) is always increasing

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

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

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

Answer: 1,2,3

o Watch Video Solution



https://dl.doubtnut.com/l/_Bf4Xi1aAlETr
https://dl.doubtnut.com/l/_g9OIYdRoEJPo

25. An extremum of the function

fz) = 2=2

s

at@az=1b)z=2CQz=3dz="7

1 .
cosm(z + 3) + —sinm(z + 3) where x € (0, 4) occurs
s

A. x=1
B. x=2
C.x=3

D. x=m

Answer: 1,3

o Watch Video Solution

26. For the function f(z) = z*(12(log),z — 7), the point (1,7) is the
point of inflection. z = eé is the point of minima the graph is concave

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

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


https://dl.doubtnut.com/l/_C3TFRBXV9RD8
https://dl.doubtnut.com/l/_kyTmtBbwVATz

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)

5 Then which of the following

27. Let f(z) = log(2z — 2°) +
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

D. none of these

Answer: 1,2,3

[ =


https://dl.doubtnut.com/l/_kyTmtBbwVATz
https://dl.doubtnut.com/l/_suZs8lTkLW1s

| ) Watch Video Solution J

28. Which of the following hold(s) good for the function
flz) =2z — 323 Vz € R?

A. f(x) has two points of extremum

B. f(x) is convace upward Vo € R

C. f(x) is non differentiable function

D. f(x) is continuous function

Answer: 1,2,3,4

o Watch Video Solution

Z
29. For the function f(z) = T i et 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.


https://dl.doubtnut.com/l/_suZs8lTkLW1s
https://dl.doubtnut.com/l/_0nXyi5TySqkx
https://dl.doubtnut.com/l/_59pda2wiGu03

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 Watch Video Solution

30. Which of the following is true about point of extremum = = a of
function y = f(z)? Atz = a, function y = f(z) may be discontinuous.
At z = a, function y = f(z) may be continuous but non-differentiable.
At z = a [function y = f(z) may have point of inflection. none of these
A. At x =3, function y = f(x) may be discontinous
B. At x =a function y = f(x) may be continous but non differentiable

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

D. none of these


https://dl.doubtnut.com/l/_59pda2wiGu03
https://dl.doubtnut.com/l/_QLVPjh51gMjt

Answer: 1,2,3

° Watch Video Solution

31. Which of the following function has point of extremum at z = 07
flz) =e" || f(z) = sin|z| f(z) = {:1:2 +4r+3,2<0—z,z>0

f(z) = {|z|,z < 0{z}, 0 < = < 1 (where {z} represents fractional part

function).
A f(x) =e ~ |®|
B. f(x) = sin |x|

2
C.f(x)={x +4x+3 <0

—x x>0
2
R S

Answer: 1,2,4

° Watch Video Solution



https://dl.doubtnut.com/l/_QLVPjh51gMjt
https://dl.doubtnut.com/l/_c8GDceMrQ2pt

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 Watch Video Solution

A
33. The function f(z) = 2> + = has a minimum at z =2 if A\ =16
x
maximum at z = 2 if A = 16 maximum for no real value of A point of
inflectionatz =1 if A= —1
A. minimum at x =2 if A =16

B. maximum at x =2 if A\ =16


https://dl.doubtnut.com/l/_pfXaHLK4OBI2
https://dl.doubtnut.com/l/_f5NVBCpjV9jY

C. maximum for no real value of A

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

Answer: 1,3,4

° Watch Video 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 [ —3z2 3, oo>
A. has two inflection points
B. has one point of extremum
C.is non differentiable

D. has range [ -3 X 2*8/3, oo>

Answer: 1,2,3,4

° Watch Video Solution



https://dl.doubtnut.com/l/_f5NVBCpjV9jY
https://dl.doubtnut.com/l/_7bi1tx3UOwMH
https://dl.doubtnut.com/l/_JpPZ9G5sJ2aY

2

35. Let f be the function f(z) = cosz — (1 — %) Then (a) f(x) is an

increasing function in (0,00) (b) f(z) is a decreasing function in
( — 00, 00) (c) f(z) is an increasing function in ( — 00, 00) (d) f(z) is a
decreasing function in ( — oo, 0)

A.f(x) is an increasing function in (0, c0)

B. f(X) is a decresing function in ( — oo, 00)

C. f(X) is an increasing function in ( — 00, c0)

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

Answer: 14

o Watch Video Solution

36. Consider the function f(z) = zcosxz — sinz- Then identify the
statement which is correct. f is neither odd nor even. f is monotonic
decreasing at = 0 f has a maxima at £ =7 f has a minima at

r = — T


https://dl.doubtnut.com/l/_JpPZ9G5sJ2aY
https://dl.doubtnut.com/l/_cEkmlYIp3ptR

A.fis odd

B. f is monotonic decreasing at x=0

C.f has point of inflection at x=0

D.fhas a maxima at x=7

Answer: 1,2,3

o Watch Video Solution

z? z?

9(z) = 5

37.1F fl=) = t — 6sinz

_—; where 0 < £ < 1, then
2—2coszx

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

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

D. g is decreasing function

Answer: 14



https://dl.doubtnut.com/l/_cEkmlYIp3ptR
https://dl.doubtnut.com/l/_pVRC4KrtyVBP

I ° View Text Solution \

1
38. Find the greatest value of f(z) = 5 R in [-3, 5]
ar — x2 — ba

depending upon the parameter a.

A.f(5) if a =1

B. f(-3) if a =1

C.f(5)ifa <1

D.f(-3)ifa > 1

Answer: 1,2,3,4

o Watch Video Solution

in A in B .
39. For any acute angled A ABC, 512 + SH]; + anl’C can

Al

B.2


https://dl.doubtnut.com/l/_pVRC4KrtyVBP
https://dl.doubtnut.com/l/_T1NOK7uH5T9J
https://dl.doubtnut.com/l/_Zjb3KKtTJBaH

C.3

D.4

Answer: 1,2

° View Text Solution

40. Let f(x) be a non negative continuous and bounded function for all
z >0 If (cosz)f(z) < (sinz — cosz) f(x) V& > 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

o, Tim f(z) — sin(7z) _
z—6 r—6

Answer: 2,3

° View Text Solution



https://dl.doubtnut.com/l/_Zjb3KKtTJBaH
https://dl.doubtnut.com/l/_eLCe9pZ82zVI

41. 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

o Watch Video Solution



https://dl.doubtnut.com/l/_eLCe9pZ82zVI
https://dl.doubtnut.com/l/_ye8wnhyrVsVQ

42. 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

B.—2/3
C.2

D.2/3

Answer: 1,2

o View Text Solution

43. about to only mathematics

A (f(¢)? + 3f(c) = (g(c))® + 3g(c) for some ¢ € [0]]
B. (£(¢))? + 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/_hAuh5REpcPdc
https://dl.doubtnut.com/l/_ahqIaHRRMDhi

Answer: 14

° View Text Solution

44.let a € R and let f:R_> be given by f(z) = z° — 5z + a, then (a)
f(z) has three real roots if a > 4 (b)f(x) has only one real roots if a > 4
(c)f(z) has three real roots if a < — 4 (d)f(z) has three real roots if -4
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: 2,4

o Watch Video Solution



https://dl.doubtnut.com/l/_ahqIaHRRMDhi
https://dl.doubtnut.com/l/_16cPS8gUcC0X

45.Let f: R — (0,00) and g: R — R be twice differentiable functions

such that f' and g" are continuos functions of R suppose

F(2) =9(2) =0, (2) #0 and g’(2) # 0. if
f(z)g(=)

lim ———— =1, then
=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(z)

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

Answer: 1,4

o View Text Solution

46.1f f: R — R is a differentiable function such that f(z) > 2f(z) for

allz € Rand f(0) = 1, then

A f(z) > e* € (0, 00)


https://dl.doubtnut.com/l/_Ai2XD1AyZFAt
https://dl.doubtnut.com/l/_BSP8KZClLIA5

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

D. f'(z) < €*in (0, o)

Answer: 1,3

° Watch Video Solution

cos(2z)  cos(2z)  sin(2z)
47.if f(r) = | —cosx  cosz —sinz |, then
sinz sinz Cos T
A.f'(x) =0 at exactly three points in ( — m, 7)
B. f(x) attains its maximum at x=0

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

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

Answer: 2,4

o View Text Solution



https://dl.doubtnut.com/l/_BSP8KZClLIA5
https://dl.doubtnut.com/l/_A2hXUZhZ1xNw

48. Let f:(0,7) — R be a twice differentiable function such that

x)sint — f(t)sinx
lim f@) /) =sinz  for all ze€(0,m). If
t—x t—=x
T T ) . .
f(g) = (— ﬁ) then which of the following statement (s) is (are)
TRUE?

M)

4
B. f(z) < % —2%f or allz € (0, 7)

C.There exist & € (0, 7) such that f'(a) = 0

o (3) +1(3)

Answer: 2,34

° View Text Solution

Linked comprehension type

3

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



https://dl.doubtnut.com/l/_A2hXUZhZ1xNw
https://dl.doubtnut.com/l/_mZy2PSxkVv02
https://dl.doubtnut.com/l/_Is1C21o9D1A8

A. f(x) has a point of maxima

B. f(x) has a point of minima

C.f(x) is increasing

D. f(X) is decreasing

Answer: 2

o View Text Solution

2. which of the following is true for z € [0, 1]?

. —x
Asin"'z +22— =z 3 <0
2
. —x
B.sin 'z 42—z 3 >0
. 9 — g2
Csin'lz+2z2—2z 3 <0
2
. —x
D.sin 'z 42—z 3 >0

Answer: 1

° View Text Solution



https://dl.doubtnut.com/l/_Is1C21o9D1A8
https://dl.doubtnut.com/l/_pzOyyL6ZqliC

3. Letf'(sinz) < 0 and f'’(sinz) > 0Vzx € (O, %) and  g(x)
=f(sinx)+f(cosx)
which of the following is true?

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 View Text Solution

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

which of the following is true?


https://dl.doubtnut.com/l/_pzOyyL6ZqliC
https://dl.doubtnut.com/l/_EA8ZOdM0Fyfh
https://dl.doubtnut.com/l/_UGiRmp0aiBlT

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

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

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

D. none of these

Answer: 4

o View Text Solution

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


https://dl.doubtnut.com/l/_UGiRmp0aiBlT
https://dl.doubtnut.com/l/_wA7yEvh8lP1i

Answer: 4

° 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

° View Text Solution



https://dl.doubtnut.com/l/_wA7yEvh8lP1i
https://dl.doubtnut.com/l/_7ezRXeupIt81
https://dl.doubtnut.com/l/_3CpVueDs2i8s

7. Lletf'(sinz) < 0 and f'’(sinz) > 0Vz € <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<0,b>0

B.ahy0,b < 0

C.aht0,b < 0

D. not possible

Answer: 4

° View Text Solution

8. Letf'(sinz) < 0 and f'’(sinz) > 0Vz € (0, g) and  g(x)
=f(sinx)+f(cosx)

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


https://dl.doubtnut.com/l/_3CpVueDs2i8s
https://dl.doubtnut.com/l/_dBwQgd69hyap

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

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/_dBwQgd69hyap
https://dl.doubtnut.com/l/_WJHk42XTJb2U

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 (z9) = 0 for some z = zy and d—H(:L') > 2cxH(x) for all
x
x > xy, where ¢ > 0, then prove that H (x) cannot be zero for any
T > .
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


https://dl.doubtnut.com/l/_WJHk42XTJb2U
https://dl.doubtnut.com/l/_nDnKjM1qyz24

Answer: 2

° View Text Solution

M.Let h(z) = f(z) — a(f(x))® 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

° Watch Video Solution

12.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


https://dl.doubtnut.com/l/_nDnKjM1qyz24
https://dl.doubtnut.com/l/_EMTaZEaiQdBi
https://dl.doubtnut.com/l/_021Jqkcl3p7T

A.a € (0,3)
B.a€(—22)
C.[3, )

D. none of these

Answer: 4

o View Text Solution

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

function given

A.a € (0,3)

B.a € (—22)

C. (3, 00)

D.a € (— 00,0) U(3,00)

Answer: 4



https://dl.doubtnut.com/l/_021Jqkcl3p7T
https://dl.doubtnut.com/l/_b9Bm8SWFUbf5

| o View Text Solution

14. Let f(z) = 2*® — 92 4 24z + ¢ = 0 have three real and distinct
roots a, B and .

(i) Find the possible values of c.

(ii) If [a] + [B] 4 [A] = 8, then find the values of c, where [ - | represents
the greatest integer function.

(ii) If [a] + [B] 4+ [A] = 7, then find the values of c, where [ - | represents

the greatest integer function.s

A.(-20,-16)
B. (-20,-18)
C. (-18,-16)

D. none of these

Answer: 1

o Watch Video Solution



https://dl.doubtnut.com/l/_b9Bm8SWFUbf5
https://dl.doubtnut.com/l/_WBwoFQuHRBUq
https://dl.doubtnut.com/l/_tX8KQ99AGGe2

15. Let f(z) = ® — 92% + 24z + c = 0 have three real and distinct
roots «, 8 and A.

(i) Find the possible values of c.

(ii) If [a] + [B] + [A] = 8, then find the values of ¢, where | - ] represents
the greatest integer function.

(ii) If [a] + [B] + [A] = 7, then find the values of ¢, where | - ] represents

the greatest integer function.s

A.(-20,-16)
B. (-20,-18)
C. (-18,-16)

D. none of these

Answer: 3

o Watch Video Solution



https://dl.doubtnut.com/l/_tX8KQ99AGGe2

16. Let f(z) = x> — 9z 4 242 + ¢ = 0 have three real and distinct
roots a, 8 and A.

(i) Find the possible values of c.

(ii) If [a] + [B] 4+ [A] = 8, then find the values of c, where [ - | represents
the greatest integer function.

(ii) If [a] + [B] 4+ [A] = 7, then find the values of c, where [ - | represents

the greatest integer function.s

A. (-20,-16)
B. (-20,-18)
C. (-18,-16)

D. none of these

Answer: 2

o Watch Video Solution



https://dl.doubtnut.com/l/_MH7G1jxDphgo

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

polynomial funtion

Ly

L

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

A. twice

B. once

C. never

D. none of these

Answer: 2

o View Text Solution

18. Consider the graph of y = g(z) = f'(z) given that f(c) = 0, where
y = f(z) is a polynomial function

L

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


https://dl.doubtnut.com/l/_prdmGik6wrAR
https://dl.doubtnut.com/l/_TDSscPxHMNLn

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

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

polynomial funtion

|8

A

The graph of y=f(z),a < z < bhas
A. two points of inflection
B. one point of inflection
C. no point of inflection

D. none of these


https://dl.doubtnut.com/l/_TDSscPxHMNLn
https://dl.doubtnut.com/l/_JGhx33G2lK4b

Answer: 2

° View Text Solution

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

polynomial funtion
[

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

° View Text Solution



https://dl.doubtnut.com/l/_JGhx33G2lK4b
https://dl.doubtnut.com/l/_rqi7ZKBTbXHQ

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

polynomial funtion

L.

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

22. Let f(x) = 42% — 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 x in [0,2] occurs at the endpoint of interval[0,2] is


https://dl.doubtnut.com/l/_5ZVhpym6bpxk
https://dl.doubtnut.com/l/_CjiO0lUowZLi

Al

B.2

C.3

D.O

Answer: 2

o View Text Solution

23. 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 of a for which the global minimum value equal to 3
for x in [0,2] occurs at the endpoint of interval[0,2] is

A1l

B.2

C.3

D.O


https://dl.doubtnut.com/l/_CjiO0lUowZLi
https://dl.doubtnut.com/l/_h74BSchmciOt

Answer: 4

° View Text Solution

24. 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 of a for which the global minimum value equal to 3
for x in [0,2] occurs at the endpoint of interval[0,2] is

A.a< Oora >4

B.0<a<4

Ca>0

D. none of these

Answer: 1

° View Text Solution



https://dl.doubtnut.com/l/_h74BSchmciOt
https://dl.doubtnut.com/l/_7srrKyQmUxzW

25.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

B. (-3,3)

c o8
. % 71

D. none of these

Answer: 1

o Watch Video Solution

26.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

A

B 3U329
. — 00, )


https://dl.doubtnut.com/l/_qKZhkXGgqmEt
https://dl.doubtnut.com/l/_w3ByS5TFvbdI

58

C.—OO, ﬂ

D. none of these

Answer: 2

° Watch Video Solution

27. Let f(x) =z° — 3(7 — a)ac2 — 3(9 — az)x 42
The values of parameter a if f(x) has points of extrema which are opposite

in sign are

AT

B. (-3,3)

c 58
. % 71

D. none of these

Answer: 2

° View Text Solution



https://dl.doubtnut.com/l/_w3ByS5TFvbdI
https://dl.doubtnut.com/l/_D6Q2090cu2u8

1 x
28. 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 View Text Solution

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

The domain of f(x) is


https://dl.doubtnut.com/l/_D6Q2090cu2u8
https://dl.doubtnut.com/l/_VoJzTQMsjMoy
https://dl.doubtnut.com/l/_uFt7EHHVY7aE

° View Text Solution

1 x
30. consider the function f(x) =<1 + <E>>
The range of the function f(x) is
A. (0, )
B.( — 00, €)
C.1, 00)

D.(1,¢e) U (e, )

Answer: 4

o View Text Solution



https://dl.doubtnut.com/l/_uFt7EHHVY7aE
https://dl.doubtnut.com/l/_y3ZmbIWoD5p2

31. consider the function f(X) =x+cosx

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

o View Text Solution

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

values of a which f(X) =0 has exactly one positive root are
A.(0))
B.( — 00,1)

C.(-1,1)


https://dl.doubtnut.com/l/_7eFAn9JYu9l5
https://dl.doubtnut.com/l/_ZSk88iIwBcHO

D. (1, o)

Answer: 4

° View Text Solution

33. 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.(— o0,1)
C.(-1,1)

D. (1, )

Answer: 2

° View Text Solution



https://dl.doubtnut.com/l/_ZSk88iIwBcHO
https://dl.doubtnut.com/l/_yVuGbOvIHLEf

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

Y= f(X) increase in the inerval

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

D. none of these

Answer: 3

o View Text Solution

35. consider the function f(X) =3z* + 423 — 1222
The range of the function y=f(x) is

A (— 00, )

B.[ — 32, )

C. [0, o)


https://dl.doubtnut.com/l/_hDTnOiGYu34u
https://dl.doubtnut.com/l/_dvUfiYq2gYxx

D. none of these

Answer: 2

° View Text Solution

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

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

A. (4, 00)
B. (10, c0)
C. (20, o0)

D. none of these

Answer: 4

° View Text Solution



https://dl.doubtnut.com/l/_dvUfiYq2gYxx
https://dl.doubtnut.com/l/_aRBD4aiFC42y

z2 — 6z +4

37. ider the functi :R —+ R, = S T eom A
consider the function f () 22 4+ 22 + 4

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

D. none of these

Answer: 4

° Watch Video Solution

x2 —6x +4

38. consider the function f: R — R, f() = ————
f /@) z2 + 2z + 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


https://dl.doubtnut.com/l/_WmdNMOGt8tSK
https://dl.doubtnut.com/l/_LiZx6L9RWb6v

D. none of these

Answer: 4

° View Text Solution

x2 — 6z +4

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

Range of fX() is

-

3 [‘Tl 5]
C.(—w,Z)Ul%,oo)

D. (20, c0)

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_LiZx6L9RWb6v
https://dl.doubtnut.com/l/_kP4cFI9aO5Op

40. 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

41. 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


https://dl.doubtnut.com/l/_qBPPVlsGPH4l
https://dl.doubtnut.com/l/_5hCz2bTYzdvs

an angle of sec ™! /2

The value of P(O) is

Al

B.O

o= | w

Answer: 4

o View Text Solution

42. 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 equation P(x) =0 has

A. three distinct real roots



https://dl.doubtnut.com/l/_5hCz2bTYzdvs
https://dl.doubtnut.com/l/_7wFk9Rej38me

B. one real root

C. three real roots such that one root is repeated

D. none of these

Answer: 3

° View Text Solution

43. 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 ™~ 121k has four real roots are

AO0< k<e
BO<k< —
CO<k< —

D. none of these

Answer: 3

° View Text Solution



https://dl.doubtnut.com/l/_7wFk9Rej38me
https://dl.doubtnut.com/l/_qDhFGqCrinnU

44, Let f(x)be real valued continous funcion on R defined as f(z) =

Number of points of inflection for y = f(x) is (a) 1(b) 2 (c) 3 (d) 4
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

o View Text Solution

45. Let f(z)be real valued continous funcion on R defined as f(z) =
z2e |7

Number of points of inflection for y = f(x) is (a) 1(b) 2 (c) 3 (d) 4


https://dl.doubtnut.com/l/_qDhFGqCrinnU
https://dl.doubtnut.com/l/_HiAOnAhpDIlK
https://dl.doubtnut.com/l/_ja5zB5mn1THD

Al

B.2

C.3

D.4

Answer: 4

o View Text Solution

46. P(x) be a polynomial of degree 3 satisfying P(-1) =10, P(1) =-6 and p(x)
has maxima at x = -1 and p(x) has minima at x=1 then The value of P(2) is

(@) -15 (b) -16 (c) -17 (d) -22 (c) -17 (d) -22


https://dl.doubtnut.com/l/_ja5zB5mn1THD
https://dl.doubtnut.com/l/_auHiNI8HmnpX

Answer: 3

° View Text Solution

47. 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

° Watch Video Solution

48. 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/_auHiNI8HmnpX
https://dl.doubtnut.com/l/_jmdvJAJOHJar
https://dl.doubtnut.com/l/_hqsnwp2CQYhX

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

49. 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/_hqsnwp2CQYhX
https://dl.doubtnut.com/l/_mmotY7gLAAHq

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/_mmotY7gLAAHq

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

this graph and answer the following question

&2

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. consider function f(x) =z* — 142% + 24z — 3. Now match the following

lists:


https://dl.doubtnut.com/l/_rBwS0jFr1WPf
https://dl.doubtnut.com/l/_hcYMcmmmrWRH

&2

o View Text Solution

2. Match the following lists:



https://dl.doubtnut.com/l/_hcYMcmmmrWRH
https://dl.doubtnut.com/l/_b8RDx390uaI1

° View Text Solution

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

the following lists:

&2

° View Text Solution

4. The function f(z) = v/az® + be® 4+ cz 4+ d has its non-zero local
minimum and local maximum values at z = —2 and x = 2,

respectively. If a is a root of 2 —z—6= 0, then find a,b,c and d.

° Watch Video Solution



https://dl.doubtnut.com/l/_b8RDx390uaI1
https://dl.doubtnut.com/l/_ugQXhkPoUyXP
https://dl.doubtnut.com/l/_XpQNOJ5cWbxc

5. Match the following lists:

° View Text Solution



https://dl.doubtnut.com/l/_c7yX9kmDa8Hv

6. Match the following lists:

° View Text Solution



https://dl.doubtnut.com/l/_N5VJjUFm9JLB

7. Match the following lists:

° View Text Solution



https://dl.doubtnut.com/l/_Am0SjPQ2lK4Z

8. Match the following lists:

° View Text Solution



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

9. f(xz) is polynomial function of degree 6, which satisfies

L

: fl@)\* _ .

(l1m)m6> 1+ — = e” and has local maximum at z = 1 and local
T

minimum at = Oandx = 2. then 5f(3) is equal to

o Watch Video Solution

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

List Il

|8

L

o View Text Solution

N.Let f(z) =z + log, x — xzlog, z, z € (0, 0)

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)


https://dl.doubtnut.com/l/_373OAwrQrv1Z
https://dl.doubtnut.com/l/_gja8QltXtDH2
https://dl.doubtnut.com/l/_s4elVMw42rtJ

and f'(x)
=

which o fhte following options is the only CORRECT comibination?

A. (iv)(i)(S)

B. (N(ii)(R)

C. (Hn)(iv)(P)

D. (I1)(ii)(S)

Answer: 4

° View Text Solution

Numerical Value Type

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 ln(l + :132), then the
number of maximum possible values of a (where [] represents the

greatest integer function) is


https://dl.doubtnut.com/l/_s4elVMw42rtJ
https://dl.doubtnut.com/l/_Gn1EnLPTWqJv

° 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

° View Text Solution

|:1;3+x2+3x+sinw|<3+sin(%)> z #0
0 z=0

then

3. Letf(z) = {

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

° Watch Video Solution

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

its two horizontal tangents is

° Watch Video Solution



https://dl.doubtnut.com/l/_Gn1EnLPTWqJv
https://dl.doubtnut.com/l/_lp1ALVoP0kUg
https://dl.doubtnut.com/l/_7C8awAmOzUaH
https://dl.doubtnut.com/l/_PUvo0sK5HehE

5. Consider P(x) to be a polynomial of degree 5 having extremum at

p(z)

T

z = —1,1, and (lim) a(

z 0

- 2) = 4 . Then the value of [P(1)] is

(where [.] represents greatest integer function)

o Watch Video Solution

6. If m is the minimum value of f(z,y) = z* — 4z + y* + 6y when
x and y are subjected to the restrictions 0 <z <1 and 0 <y < 1,

then the value of |m| is

o Watch Video Solution

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

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

(1)

direction of the x-axis. Then the value of | —~

o Watch Video Solution



https://dl.doubtnut.com/l/_PUvo0sK5HehE
https://dl.doubtnut.com/l/_xtXzQHYYWmep
https://dl.doubtnut.com/l/_YQMUSNWVFYtR
https://dl.doubtnut.com/l/_fNyCwOTjaYzI

3

8. Number of integral values of b for which the equation % —a = bhas

three distinct solutions is____

° Watch Video Solution

9. Letf(:z:):{x+2,m< —1z%, —1<z<1(z—2)°%z>1 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

_ 4 3 3 , .
flz) = z* + ax® + 5 + 1 is concave upward along the entire real

lineis

° Watch Video Solution



https://dl.doubtnut.com/l/_fNyCwOTjaYzI
https://dl.doubtnut.com/l/_ZrPWG7Lk29gK
https://dl.doubtnut.com/l/_9EbItTFBrqno
https://dl.doubtnut.com/l/_OIJe3tXTVzPN

M. Legf(z) = {m%, if 1<1—(z—2° 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
y=0,y=3x,andy = 30 — 2z. If M is the largest area of such a

M
rectangle, then the value of A is

° Watch Video Solution



https://dl.doubtnut.com/l/_PY4krTRvwkjm
https://dl.doubtnut.com/l/_kf1hMhxO4QMY
https://dl.doubtnut.com/l/_BlJwCZKRns7A
https://dl.doubtnut.com/l/_iC3YT4G9jHKy

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

monotonically decreasing is

° Watch Video Solution

9
15. The least area of a circle circumscribing any right triangle of area — is
s

° Watch Video Solution

3 3
16. Letf(ac):{|x2—3m|+a,0§x<§—2x+3,w2 3 If f(z)

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

o Watch Video Solution

17. Let f(z) = 30 — 2z — 23, the number of the positive integral values

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

| o View Text Solution


https://dl.doubtnut.com/l/_iC3YT4G9jHKy
https://dl.doubtnut.com/l/_pKPSGBvMCVSq
https://dl.doubtnut.com/l/_BiEsMCPhvcr9
https://dl.doubtnut.com/l/_FJ0LcryzyrLa

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

[0,2n] is

o View Text Solution

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

o View Text Solution

1
= +
1+ |z 1+ |z—1]

20. consider f(X) Let ; and x5 be point

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

k = f(z1) + f(z2) then 6k-9=

° View Text Solution



https://dl.doubtnut.com/l/_FJ0LcryzyrLa
https://dl.doubtnut.com/l/_0Tu2EYP1bbOB
https://dl.doubtnut.com/l/_Vb9yx8YclW0j
https://dl.doubtnut.com/l/_OFTU1D45n5mS

21. Let f be a function defined on R (the set of all real numbers) such that
F'(z) = 2010(z — 2009)(x — 2010)%(z — 2011)%(z — 2012)*, for all
z € R If g is a function defined on R with values in the interval (0, o)
such that f(z) = In(g(z)), for all z € R, then the number of point is

R at which g has a local maximum is ___

o Watch Video Solution

%
22. let IRI R be defined as f(z) = |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

23. Let p(z) be a real polynomial of least degree which has a local
maximum at z =1 and a local minimum at =z =3. |If

p(1) = 6andp(3) = 2, then p'(0) is

I o Watch Video Solution


https://dl.doubtnut.com/l/_ZUDvi9HzjBnH
https://dl.doubtnut.com/l/_AoZNNtoZtOwv
https://dl.doubtnut.com/l/_J7jVNAozAVET

24. A cylindrical container is to be made from certain solid material with
the following constraints: It has a fixed inner volume of Vm3, 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.

is

then the value of v
2507

° Watch Video Solution

Single Correct Answer Type

1. Given P(z) = z* + az® + bz? + cx + d such that £ = 0 is the only

real root of P’(z) = 0.1f P( — 1) < P(1), then in the interval [ — 1, 1]

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

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


https://dl.doubtnut.com/l/_J7jVNAozAVET
https://dl.doubtnut.com/l/_hF6RON9qPaP9
https://dl.doubtnut.com/l/_fwQaCE4sckHF

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

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

Answer: 2

o View Text Solution

%
2 Let f:RR be defined by
fle)={k—2z, if < —1(—22+3),z > 1} . If f has a local
1
minimum at £ = — 1, then a possible value of k is (1) 0 (2) — 3 (3) —1

(4)1

B.1

C.o



https://dl.doubtnut.com/l/_fwQaCE4sckHF
https://dl.doubtnut.com/l/_7kydUSlcfIzo

l o VIEW |ext >olution ]

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

1
0 < f(x) < ——, forall z € R .(1) Statement-1 is true, Statement-2 is
242

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



https://dl.doubtnut.com/l/_7kydUSlcfIzo
https://dl.doubtnut.com/l/_ficCqyfwXUdU

| o View Text Solution

4. let a, b R be such that the function f given by
f(z) = In|z| 4+ bx® + azx,z # 0 has extreme values at z =1 and
x = 2 . Statement 1: f has local maximum at £ =1 and at x =2 .

Statement 2: a = Eandb = (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


https://dl.doubtnut.com/l/_ficCqyfwXUdU
https://dl.doubtnut.com/l/_WUuwxEM4UgB7

Answer: 2

° View Text Solution

5. find the values k for which the quadratic equation 222 + Kz + 3 = 0
has two real equal roots

A. lies between 1and 2

B. lies between 2 and 3

C.lies between -1and O

D. does not exist

Answer: 4

° View Text Solution

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


https://dl.doubtnut.com/l/_WUuwxEM4UgB7
https://dl.doubtnut.com/l/_amPBkxcTgJFK
https://dl.doubtnut.com/l/_G0jNIZ8RvAx8

A.O.’:—G, :g
1
Ba:—6, :—5
1
Ca=2 = — —
a ’B 2
1
D.aa = 2 = —
a 7ﬂ 2
Answer: 3

o Watch Video Solution

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.o

D.4

Answer: 3


https://dl.doubtnut.com/l/_G0jNIZ8RvAx8
https://dl.doubtnut.com/l/_gBAStkICpJ8M

o Watch Video Solution

8. A wire of the 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

A(4—mz =nr

B. x=2r

C. 2x=r

D.2z = (m + 4)r

Answer: 2

o Watch Video 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 sqm) of the flower-


https://dl.doubtnut.com/l/_gBAStkICpJ8M
https://dl.doubtnut.com/l/_foJJAdhImh2I
https://dl.doubtnut.com/l/_kCCXBYy9svVw

bed is: (1) 25 (2) 30 (3) 12.5 (4) 10

A.30

B.12.5

C.10

D. 25

Answer: 4

o View Text Solution

10. Let f(z) = 2® + <i2) and g(z) =z — 1 &nR —{—1,0,1}. If
T T

h(z) = (fgxi > then the local minimum value of h(z) is: (1) 3 (2) —3(3)
g(z

—2v/2(4) 22

A 2/2

B.3


https://dl.doubtnut.com/l/_kCCXBYy9svVw
https://dl.doubtnut.com/l/_gtN1oRBkezTE

D. —2¢/2

Answer: 1

° View Text Solution

) 2 3 2
11. 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

° Watch Video Solution



https://dl.doubtnut.com/l/_gtN1oRBkezTE
https://dl.doubtnut.com/l/_FqbfjAfwpLIj
https://dl.doubtnut.com/l/_KMn68odfWbGG

122 The number of points in (—o00,00), for which
2> — zsinz — cosz = 0, is6(b)4(c)2(d)0

A.6

B.4

C.2

D.O

Answer: 3

o Watch Video Solution

1B.If f: R — R is a twice differentiable function such that f’’(z) > 0

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

1

A@O<f(1) <5

B.(b) f'(1) <0


https://dl.doubtnut.com/l/_KMn68odfWbGG
https://dl.doubtnut.com/l/_8rYqa9Vv0I17

D.(d)% <f(1)<1

Answer: 3

° View Text Solution

Linked comprehension Type

1. Let f:[0,1] — R 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

for0 <z <17
A0 < f(z) < o0

B.—% < f(z) <%

Answer: 4


https://dl.doubtnut.com/l/_8rYqa9Vv0I17
https://dl.doubtnut.com/l/_tuD8Ijcnduga

° View Text Solution

2. If the function e”(-x) f(X) assumes its minimum in the interval [0,]] at
z = 1/4 which of the following is true ?

Af(x) < f(X),1/4<z<3/4

B.f'(z) > f(X),0<z<1/4

Cfl(z) < f(X),0<z<1/4

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

Answer: 3

o View Text Solution



https://dl.doubtnut.com/l/_tuD8Ijcnduga
https://dl.doubtnut.com/l/_fZLtN31L4ldH

