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MONOTONICITY AND MAXIMA MINIMA OF FUNCTIONS

lllustration

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

+sin xcx in R (ii)f(x)=sinx+tan x-2z, z € (0, 7 /2)

° Watch Video Solution

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

increasing Vo € R.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_jX36u013NLwA
https://dl.doubtnut.com/l/_SJjKh6NQvk6q

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

increasing function in the interval (1,2)

o Watch Video Solution

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

is monotonically increasing for all values of z.

o Watch Video Solution

5.If 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)


https://dl.doubtnut.com/l/_SJjKh6NQvk6q
https://dl.doubtnut.com/l/_nGJ0cDobzA9u
https://dl.doubtnut.com/l/_ed9dWH4ZyRvN
https://dl.doubtnut.com/l/_pFgVyopT1OKq

D. f(x)/g(x)

Answer: A

° Watch Video Solution

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

Then prove that g is increasing whenever is increasing.

° Watch Video Solution

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

decreasing or neither increasing nor decreasing at x = a.


https://dl.doubtnut.com/l/_pFgVyopT1OKq
https://dl.doubtnut.com/l/_2i1gewliGU01
https://dl.doubtnut.com/l/_qUHF4V8ECo99
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(i) T=a

° Watch Video Solution

8. 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

° Watch Video Solution

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

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


https://dl.doubtnut.com/l/_qUHF4V8ECo99
https://dl.doubtnut.com/l/_nGKTMNdPETuW
https://dl.doubtnut.com/l/_sXYmRWIYem24

° Watch Video Solution

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

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

° Watch Video Solution

_>
1. Let f(z)andg(z) be two continuous functions defined from RR |,
such that f(z1) > f(z5) and g(x1) < g(z3) f or all z;>x5 - Then what is

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

° Watch Video Solution

e e
12. Let f:[0, )0, ccandg: [0, )0, c0 be non-increasing and non-

decreasing functions, respectively, and h(z) = g(f(z))- If fandg are


https://dl.doubtnut.com/l/_sXYmRWIYem24
https://dl.doubtnut.com/l/_9NHydr2dR9qR
https://dl.doubtnut.com/l/_1dyVs0nbT0Pv
https://dl.doubtnut.com/l/_2hcHjDdDnLHR

differentiable for all points in their respective domains and h(0) = 0,

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

° Watch Video Solution

13. Find the values of pif f(z) = cosx — 2pz is invertible.

° Watch Video Solution

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

flz) = (= — 2)2/3(2x +1)

° Watch Video Solution

15. Separate the intervals of monotonocity of the following function:
(i) f(z) = 3z* — 82® — 62 + 24z + 7
(i) F(z) = —sin®z + 3sin’z + 5, zin( — 7 /2, 7/2)

(iii) f(z) = (2% — 1)(2° — 2)?



https://dl.doubtnut.com/l/_2hcHjDdDnLHR
https://dl.doubtnut.com/l/_aXfYPkYXsWzl
https://dl.doubtnut.com/l/_Ab0XtjbCtxhR
https://dl.doubtnut.com/l/_CPrvrLhzumzb

| ° Watch Video Solution

16. 3{RT od Hifav 57 W@

4sinxz — 2x — x cosT
f(x) N 2+ cosx

A vied Ber f(i) AR aefa (ji) AR g & |

° View Text Solution

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

° Watch Video Solution

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

™

f(z) = cos (—)

Z

° Watch Video Solution



https://dl.doubtnut.com/l/_CPrvrLhzumzb
https://dl.doubtnut.com/l/_8vVBUkr1CQm1
https://dl.doubtnut.com/l/_270JYYJx7bi8
https://dl.doubtnut.com/l/_VjAcydukzvXi

19. Let g(z) = f(z) + f(1 — ) and f''(z) > 0Vz € (0,1)- Find the

intervals of increase and decrease of g(z)-

o Watch Video Solution

1
20. Find the range of the function f(x) =x Si x-asin2 x for xin (0, %)

o Watch Video Solution

1
21. Find the range of f(x)=—sin_1 T + tan~
T

1 r+1
+—
2 +2x+5

o Watch Video Solution

22, Find the number

tan" !z
lOge(1+€E) — ].—I——LL’ = 0

of roots of the equation

° Watch Video Solution



https://dl.doubtnut.com/l/_wzLd9ZimdZOj
https://dl.doubtnut.com/l/_uCpATaN6zjQa
https://dl.doubtnut.com/l/_7uJIDk5K1tmh
https://dl.doubtnut.com/l/_puJiHhEVfuAI
https://dl.doubtnut.com/l/_Y4W4wa4Qu2JD

23. Find the number of roots of the function

flz) = m — 3z + sinz-

° Watch Video Solution

24.Prove thatlog,(1+ ) <xfor z >0

° Watch Video Solution

25. 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.

° Watch Video Solution

26. Show that 1 + gn(;c TR/ 1) > /11 2% forallz > 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_Y4W4wa4Qu2JD
https://dl.doubtnut.com/l/_f7O3u5rSbTgQ
https://dl.doubtnut.com/l/_54idkR8z95E2
https://dl.doubtnut.com/l/_DtiAnfAR0jcq

27.1f 'a,b>0andoO

o Watch Video Solution

28. Prove that |cos a — cos B| < |a — S

o Watch Video Solution

dP(z)
dr

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

x>1

o Watch Video Solution

s
30.For0 < z < 5 Prove that z > sinx

o Watch Video Solution



https://dl.doubtnut.com/l/_DtiAnfAR0jcq
https://dl.doubtnut.com/l/_luEDAldx6NN4
https://dl.doubtnut.com/l/_BvIUUVm4xKYr
https://dl.doubtnut.com/l/_ioLlCFqWCtmN
https://dl.doubtnut.com/l/_r4Ecx4vxVDrn
https://dl.doubtnut.com/l/_eJa1PF7JIqgf

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

e +/1+e¥>(1+z)++/2+2c+2°YxinR

o Watch Video Solution

32.Separate the intervals of concavity of the following functions

(i) f(x)=sin ~ ! z(ii) f(x)=x+sinx

o Watch Video Solution

33. If graph of the function f(x) =3z? + 223 4+ az® — x + 2 is concave

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

o Watch Video Solution

34. Prove that for any two numbers ;1 and z2

2e% 4 e* 2x1 + 29



https://dl.doubtnut.com/l/_eJa1PF7JIqgf
https://dl.doubtnut.com/l/_pCFbDQ4aaRux
https://dl.doubtnut.com/l/_BJN8N5WgW8TA
https://dl.doubtnut.com/l/_OOY0W9s1q8iv
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35. If A+B+C=Tt Prove that in triangle ABC,sin A +sinB 4+ C < ——

° Watch Video Solution

a+ay+.. +a,

(n)™

36.Prove that al" + a5’ +.... + aﬁz <

If0 <m <1 and a; > Oforalll.

° Watch Video Solution

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

w =

flz) =z

° Watch Video Solution

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

x"(2))


https://dl.doubtnut.com/l/_OOY0W9s1q8iv
https://dl.doubtnut.com/l/_pSXUS8cltCV1
https://dl.doubtnut.com/l/_q5UcXi0WRe3z
https://dl.doubtnut.com/l/_fWhUTyQWOdrW
https://dl.doubtnut.com/l/_TNTUEA5Zt3bH

° Watch Video Solution

39. The function y= az + b
w p—

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

the values of a and b.

° Watch Video Solution

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

of these are points of local extrema?

° Watch Video Solution

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

criticla points f(x) has?

° Watch Video Solution



https://dl.doubtnut.com/l/_TNTUEA5Zt3bH
https://dl.doubtnut.com/l/_9r9X1LT1c2RA
https://dl.doubtnut.com/l/_NZBuoaEPiHTe
https://dl.doubtnut.com/l/_LN7zpp1C722F

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

° Watch Video Solution

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

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

° Watch Video Solution

44, The function f(z) = (x2 - 4)”(:102 —z+1),n €N, assumes a

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

° Watch Video Solution

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

where{.} represents the fractional part function.

° Watch Video Solution



https://dl.doubtnut.com/l/_DZWUF05PRHev
https://dl.doubtnut.com/l/_jxHVqr7HqdRQ
https://dl.doubtnut.com/l/_F34zoMlXjwqe
https://dl.doubtnut.com/l/_cteyOL4k98on

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

extrema at x=a

o Watch Video Solution

47. Let 1‘(x)={ar:3 + 2%+ 10z, z < O.Investigate x=0 for local
—3sinxz,x >0

maxima/minima.

o Watch Video Solution



https://dl.doubtnut.com/l/_cteyOL4k98on
https://dl.doubtnut.com/l/_ZNVE6Z1GQGAj
https://dl.doubtnut.com/l/_VBq8dP8kBKtw

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

value of a-

° Watch Video Solution

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

° Watch Video Solution

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

of inflexion.

° Watch Video Solution

51. Discuss the extremum of f(z) = 40(3:1:4 + 823 — 1822 + 60).

| o WMl L \ 2 dana C Al ilklmn l



https://dl.doubtnut.com/l/_VBq8dP8kBKtw
https://dl.doubtnut.com/l/_8E0KTNfEUEDE
https://dl.doubtnut.com/l/_1RIxPspDe69r
https://dl.doubtnut.com/l/_qOGfKdzbnnoF
https://dl.doubtnut.com/l/_qfnNqzPHb9aS

8 —rvvatlil VIUCU JUViuuivil )

52. Discuss extrema of the function

f(z) = /1902(.7; 1)z =2+ 3(z — 1)2(z — 2)%da

° Watch Video Solution

7r s
53. Let f(z) = sin®z + Asin’z, — 5 <T<73g Find the intervals in

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

exactly one maximum.

° Watch Video Solution

7r s
54, Let f(z) = sin®z + Asin’z, — 3 <r<yg Find the intervals in

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

exactly one maximum.

° Watch Video Solution



https://dl.doubtnut.com/l/_qfnNqzPHb9aS
https://dl.doubtnut.com/l/_emHwy9VFIbEB
https://dl.doubtnut.com/l/_uXXBdxZtyBgu
https://dl.doubtnut.com/l/_zcEtQkQF8eDt
https://dl.doubtnut.com/l/_zqcq5LXDVq5v

: T ™
55. Discuss the extrema of f(z) = T atons’” € (O —)

° Watch Video Solution

1
56. Determine which is bigger, or ?

° Watch Video Solution

57. Discuss the extrema of the following functions

() f(z) = |z|, (i0) f(2) = e~ *], (3i0) f(2) = 2/

° Watch Video Solution

58. If 1f(z) = {z? z < Olnvestigate the functions at x for

maxima/manima

° Watch Video Solution



https://dl.doubtnut.com/l/_zqcq5LXDVq5v
https://dl.doubtnut.com/l/_EIJBWl5hQ0XA
https://dl.doubtnut.com/l/_pRIDbcpDcyka
https://dl.doubtnut.com/l/_GmvX7EVayzw2
https://dl.doubtnut.com/l/_9HgeJDe7USz1

2
3

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

° Watch Video Solution

cos(mz) _
60. f(z) = — T > 0z + a, z < 0 Find the values of a if z = 0

is a point of maxima.

o Watch Video Solution

61. about to only mathematics

o Watch Video Solution

62. f(z) = |az — b| + c|z|Vx € ( — 00, 0), 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/_9HgeJDe7USz1
https://dl.doubtnut.com/l/_veEm6nn6BC2E
https://dl.doubtnut.com/l/_lJ1CeKqxdDaN
https://dl.doubtnut.com/l/_E9CoIuNUFYEA

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

corresponding intervals.

° Watch Video Solution

64. Find the absolute maximum and absolute minimum values of

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

° Watch Video Solution

65. Find the range of the function f(z) = 4cos® z — 8cos(2)z + 1.

° Watch Video Solution

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

(e |


https://dl.doubtnut.com/l/_E9CoIuNUFYEA
https://dl.doubtnut.com/l/_Ft0xd27K2B9k
https://dl.doubtnut.com/l/_DTgXk9rl8ie9
https://dl.doubtnut.com/l/_gWCtwjNaimrR
https://dl.doubtnut.com/l/_qkG3Y40Dx853

l o \Wwatch Viaeo Solution J

67. A function y =f(x) is represented parametrically as following

r=¢(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.

° Watch Video Solution

68. Find how many roots of the equations zt 4+ 222 — 8z +3=0.

° Watch Video Solution

2

v +1

69. Draw the graph of y =

° Watch Video Solution



https://dl.doubtnut.com/l/_qkG3Y40Dx853
https://dl.doubtnut.com/l/_S41X4IqADzhJ
https://dl.doubtnut.com/l/_HNRmMWOLVeYp
https://dl.doubtnut.com/l/_uHdJEr8xOVLN

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

the point of inflection.

° Watch Video Solution

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

exactly three real distinct solution,

° Watch Video Solution

72. Draw the graph of f(z) = loge(\/l — x2).Find the range of the

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

° Watch Video Solution

2 —b5x +6

73. Draw the graph of f(z) = >
2 —x

° Watch Video Solution



https://dl.doubtnut.com/l/_lhI0cZbeuxnt
https://dl.doubtnut.com/l/_QmhRDNvgJMx4
https://dl.doubtnut.com/l/_ir97vErzkLQr
https://dl.doubtnut.com/l/_n4AUPcTEQyAE

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

° Watch Video Solution

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

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

° Watch Video Solution

76. If t is a real number satisfying the equation 265 — 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

° Watch Video Solution



https://dl.doubtnut.com/l/_n4AUPcTEQyAE
https://dl.doubtnut.com/l/_YhQbnDxbZUbZ
https://dl.doubtnut.com/l/_6FX7dyYpTAcL
https://dl.doubtnut.com/l/_8TLXmXgTUeFi

77. 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
for which the triangle bounded by the tangent, the axis of ordinates, and

the straight line y = 202 has the greatest area.

o Watch Video Solution

78. 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 = 8,2 = o,

and the x-axis is maximum.

o Watch Video Solution

79. 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.

| o WMl L\ dan C Al iklmn


https://dl.doubtnut.com/l/_TRZ3S4v6828u
https://dl.doubtnut.com/l/_R7ZhjeiTU6T2
https://dl.doubtnut.com/l/_s925kK09NPO8
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80. Find the points on the curve 522 — 8zy + 5y = 4 whose distance

from the origin is maximum or minimum.

° Watch Video Solution

81. Rectangles are inscribed inside a semi-circle of radius 7. Find the

rectangle with maximum area.

° Watch Video Solution

82. 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/_s925kK09NPO8
https://dl.doubtnut.com/l/_8iMpL8Jszrqy
https://dl.doubtnut.com/l/_dq1cToSKICmS
https://dl.doubtnut.com/l/_ebYvYN3w5UaP
https://dl.doubtnut.com/l/_dhKamWcGH99n

8. 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

° Watch Video Solution

84. The tangent to the parabola y = z? has been drawn so that the
abscissa x of the point of tangency belongs to the interval [1,2]. Find 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

85. 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/_dhKamWcGH99n
https://dl.doubtnut.com/l/_G95HguCWuDBP
https://dl.doubtnut.com/l/_IxOrgYEfo1vb

86. 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

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

from the origin is maximum or minimum.

° Watch Video Solution

88. 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/_BrZwRWkKODey
https://dl.doubtnut.com/l/_5YDjypWkQz1R
https://dl.doubtnut.com/l/_wOIDggybzDsG
https://dl.doubtnut.com/l/_W3XyPAozKGnC

89. 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

90. The lateral edge of a regular hexagonal pyramid is 1cm. If the volume

is maximum, then find its height.

° Watch Video Solution

91. 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

92. 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/_W3XyPAozKGnC
https://dl.doubtnut.com/l/_tfhldcVS6kqr
https://dl.doubtnut.com/l/_iVE1IUwv9S5N
https://dl.doubtnut.com/l/_o8KvyHQ4hpXW

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

iwh?’ tan’ o
27

° View Text 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 \.

) —log(m2—|—m—|—1)()\2—5)\—|—3)m—|—10

° Watch Video Solution



https://dl.doubtnut.com/l/_o8KvyHQ4hpXW
https://dl.doubtnut.com/l/_zO9LlyTPeSCg
https://dl.doubtnut.com/l/_XtKtmRSGx7S5

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 Watch Video 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/_jG0wkvgTgDUK
https://dl.doubtnut.com/l/_VtrwYf8YbYYi
https://dl.doubtnut.com/l/_EPCzv4VN4CaH
https://dl.doubtnut.com/l/_dA3UZ4X7uzi9

| ) Watch Video 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)-

° Watch Video 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/_dA3UZ4X7uzi9
https://dl.doubtnut.com/l/_PvBRn7RrWXX5
https://dl.doubtnut.com/l/_uNao4HFVOMT6
https://dl.doubtnut.com/l/_G7a5TIMbZrNE

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

° Watch Video 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/_JLqlgLKWMUuh
https://dl.doubtnut.com/l/_tPL6KVIaWcEZ
https://dl.doubtnut.com/l/_ul3MMEqQSDZM
https://dl.doubtnut.com/l/_w1Nu8QZ1VgsO

l o Watch Video Solution

3z(z + 1)

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

° Watch Video 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 L\ dan Ol iklmn


https://dl.doubtnut.com/l/_w1Nu8QZ1VgsO
https://dl.doubtnut.com/l/_9sI5rlU6mI32
https://dl.doubtnut.com/l/_hEcvLmUhCufc
https://dl.doubtnut.com/l/_9mCn07MzAV33
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17. Pand() are two points on a circle of centre C and radius a . 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/_9mCn07MzAV33
https://dl.doubtnut.com/l/_uBfaCNqeo1HM
https://dl.doubtnut.com/l/_AVHbSW0bBxxI
https://dl.doubtnut.com/l/_u0oKZYILzuo1

l & Watch Video Solution J

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) — 5 fm for x > -1

° Watch Video Solution



https://dl.doubtnut.com/l/_u0oKZYILzuo1
https://dl.doubtnut.com/l/_nXUzehgu0q1o
https://dl.doubtnut.com/l/_Z4QYOJ0AQE8m

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)

° Watch Video 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/_mCnZZvltBI8S
https://dl.doubtnut.com/l/_RaAUnc1oo7NX
https://dl.doubtnut.com/l/_bUfC9houME06
https://dl.doubtnut.com/l/_8zyF2NMj00hF

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) = 4/3sinz — 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)

| ° Watch Video Solution ]


https://dl.doubtnut.com/l/_8zyF2NMj00hF
https://dl.doubtnut.com/l/_ITax0wyJI6Eg
https://dl.doubtnut.com/l/_TGDzzSGuPbNk
https://dl.doubtnut.com/l/_PUFHp6yqX52J

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

l <loge x )
08
x

° Watch Video Solution

10. Let g(z) = f(logz) + f(2 —logz) and f (z) < OVz € (0, 3).

Then find the interval in which g(z) increases.

° Watch Video Solution

Concept Application Exercise 6.2

1.Find th f f(X) =tan ~* = e (2 V3
. Fin eérange o =tan r — zlog, T —,
2 V3

° Watch Video Solution



https://dl.doubtnut.com/l/_PUFHp6yqX52J
https://dl.doubtnut.com/l/_y1mZpA9qxPcb
https://dl.doubtnut.com/l/_aaRXCSgvAO7a
https://dl.doubtnut.com/l/_6PaconUe1W02
https://dl.doubtnut.com/l/_7uTZhBJEC6Ls

) sinz T vy
2. Find the range of f(x) = + S (0, —)
T tanx 2

o Watch Video Solution

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

[Oa g] U [%, 7r] Range of f(z) = cot 'z + tan 'z + cos ecflﬁs , g

3
l%,;] Range of f(z) =cot 'z +tan 'z 4 cos *&és , r. [0, 7]
~1 ~1 .1 3r 5w
Range of f(z) = sec” "z + cosec” "z +sin” " &s,s. T

o Watch Video Solution

4. Find the number of solution of the equation

3 T m
z°+2x +cosx +tanx =0 € (—5,5)

o Watch Video Solution

5.Show that <1In(l+4z)forz >0

+x

| ° Wiak A \tdAaAaA CAlLiikiAan



https://dl.doubtnut.com/l/_7uTZhBJEC6Ls
https://dl.doubtnut.com/l/_kc6VTLZhKs29
https://dl.doubtnut.com/l/_ozH8lacfFkVJ
https://dl.doubtnut.com/l/_CxJVuG5CwltD
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3
T T .
6.For0 < z < E,showthatm & < sin(z) < .

° Watch Video Solution

T

$2
142

7.Show that tan =1z > if € (0, 00).

o Watch Video Solution

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

o Watch Video Solution

i
9.Prove that f(z) = i

™
is monotonically decreasing in [0, E] - Hence,

prove that (2x)/pi

o Watch Video Solution



https://dl.doubtnut.com/l/_CxJVuG5CwltD
https://dl.doubtnut.com/l/_mwfefqt69NvM
https://dl.doubtnut.com/l/_a4YaYYgyz6tD
https://dl.doubtnut.com/l/_LMXKKx11d5dY
https://dl.doubtnut.com/l/_dmuuBBrTP9lc

10.For 0

o Watch Video Solution

Concept Application Exercise 6.3

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

downwards.

° Watch Video Solution

2
x 1
2. Separate the interval of convaity of y =x log,  — -5 + 3

° Watch Video Solution

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

flath) _ flo)+ £(B)

If a # [ and 5 5

for a and B then find the


https://dl.doubtnut.com/l/_bWnHlit9tUnT
https://dl.doubtnut.com/l/_6FYa2R5WH2cq
https://dl.doubtnut.com/l/_QkJt89iRGGYt
https://dl.doubtnut.com/l/_UmZYLtNLf4KW

values of A

° Watch Video Solution

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

(0, 27) has point of inflection

° Watch Video Solution

a1 +a2+...+an
n

aApm
5.Prove that a;m + agm + ... + — > <
n

>,ifm <0

orm > landa; > 0V

° Watch Video Solution

Concept Application Exercise 6.4

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

triangle.


https://dl.doubtnut.com/l/_UmZYLtNLf4KW
https://dl.doubtnut.com/l/_LQ8djzKNVIbU
https://dl.doubtnut.com/l/_OtCqj1kn6HW7
https://dl.doubtnut.com/l/_dByK2fl6ESjV

° 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
o Watch Video Solution
2 +az+b : : :
3. The curve f(z) = — T has a stationary point at (4, 1) . Find
w J—

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

point.

o Watch Video Solution

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

then find the values of aand b

o Watch Video Solution



https://dl.doubtnut.com/l/_dByK2fl6ESjV
https://dl.doubtnut.com/l/_0FC6AJEFJb3F
https://dl.doubtnut.com/l/_wZdiEwnElcyY
https://dl.doubtnut.com/l/_iwpuvFxh7488
https://dl.doubtnut.com/l/_7kUUjVMatkKE

5.Discuss the extremum of f(z) = — (m + E)

° Watch Video Solution

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

° Watch Video Solution

7. Discuss the extremum of

1 1
f(z) = sinz + Esin2m + gsin&c, 0<z<m

° Watch Video Solution

8.Let f(z) = — sin®z + 3sin’z + 5on [0, %] . Find the local maximum

and local minimum of f(z)-

° Watch Video Solution



https://dl.doubtnut.com/l/_7kUUjVMatkKE
https://dl.doubtnut.com/l/_4gXdwUxuume8
https://dl.doubtnut.com/l/_WAShvGEZkl1Q
https://dl.doubtnut.com/l/_S3WcDONkzGeX
https://dl.doubtnut.com/l/_xjkcGIdJFHyS

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

° Watch Video 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) > 04z € (0, 2)

° Watch Video Solution

w =

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

° Watch Video Solution

|

2
12. Discuss the maxima and minima of the function f(z) =23 —

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

° Watch Video Solution



https://dl.doubtnut.com/l/_xjkcGIdJFHyS
https://dl.doubtnut.com/l/_anDIpbHPG7Hs
https://dl.doubtnut.com/l/_CBzW3sQQ5l1s
https://dl.doubtnut.com/l/_S0ICYEDGg3Zc

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

o View Text Solution

14. Discuss the extremum of

f(:c):{l—l—sinm,a:<Ox2—a:—|—1,ac20atac:O

o Watch Video Solution

)
15. Find the minimum value of |z| + T — —‘.

1
$+§‘+|ZB—3|—|— 2

o Watch Video Solution

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

o Watch Video Solution



https://dl.doubtnut.com/l/_VYTcDVXXITuL
https://dl.doubtnut.com/l/_EtpVTqVcOgbW
https://dl.doubtnut.com/l/_OIXYjesAz6Jm
https://dl.doubtnut.com/l/_LtfY77xv1ChZ

17. Let
f(z) = {qg?’ — 2?24+ 10z — 5,z <1, — 2z + (10g)2(b2 -2),z>1

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

o Watch Video Solution

Concept Application Exercise 6.5

22—z +1

1. Draw the graph of f(z) = P
2+ x

° Watch Video Solution

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

different value of k-

° Watch Video Solution



https://dl.doubtnut.com/l/_xHxsP6TDS7HI
https://dl.doubtnut.com/l/_KozuvBM5oKQW
https://dl.doubtnut.com/l/_VLMj4YYraXyy

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

° Watch Video Solution

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

inflection

° Watch Video Solution

4log,

> .Also find the range.

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

° Watch Video Solution

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


https://dl.doubtnut.com/l/_YDIdmVwNrLcx
https://dl.doubtnut.com/l/_7Dzq9EJnSWVO
https://dl.doubtnut.com/l/_bf4CSoizTPGI
https://dl.doubtnut.com/l/_i3LAQU1LXKC1

the rate by a fixed sum for each subscriber over 725, thereby reducing the
profit by 1 paise per subscriber. Thus, there will be profit of Rs. 11.99 on
each of the 726 subscribers, Rs. 11.98 on each of the 727 subscribers, etc.
What is the number of subscribers which will give the company the

maximum profit?

° Watch Video Solution

2. U qd 3R Teb odf P givHTd BT IPT k 8, T8l k T 3R ¢ Rig Hifoie i 3795
Stet &1 APT g & 519 3f Y o=t g Y Bisan &1 it @

° View Text Solution

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

greatest area from the figure?

° Watch Video Solution



https://dl.doubtnut.com/l/_i3LAQU1LXKC1
https://dl.doubtnut.com/l/_oxZXS5AVhP99
https://dl.doubtnut.com/l/_MNaJB12eMZVB

2 2
a b

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

o Watch Video Solution

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

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

o Watch Video Solution

6. An electric light is placed directly over the centre of a circular plot of
lawn 100 m in diameter. Assuming that the intensity of light varies
directly as the sine of the angle at which it strikes an illuminated surface
and inversely as the square of its distance from its surface, how should
the light be hung in order that the intensity may be as great as possible

at the circumference of the plot?

o Watch Video Solution



https://dl.doubtnut.com/l/_MNaJB12eMZVB
https://dl.doubtnut.com/l/_4gYjw2l5Te09
https://dl.doubtnut.com/l/_rHAsFyamsCtZ
https://dl.doubtnut.com/l/_Rc8M3VkWhibU

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

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

origin.

o Watch Video Solution

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

the triangle PQR.


https://dl.doubtnut.com/l/_xOqipqfYnrn2
https://dl.doubtnut.com/l/_ou7hkHhac2Df
https://dl.doubtnut.com/l/_pZD5w4op7Rui

° 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. 5percm? and the

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

o Watch Video Solution

2. 100cm? 3IdA a1t feed Ioft &g doFeR (@9 gy ) ot & & =Aaq s
SFHA aTel fes & I 1a SHifav

o 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


https://dl.doubtnut.com/l/_pZD5w4op7Rui
https://dl.doubtnut.com/l/_rQ2alWXJzWUn
https://dl.doubtnut.com/l/_bVQm9AgCc1Z5
https://dl.doubtnut.com/l/_YnSHi8yoTPJ5

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

° Watch Video Solution

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

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

° Watch Video Solution

5. A regular square based pyramid is inscribed in a sphere of given radius
R so that all vertices of the pyramid belong to the sphere. Find the

greatest value of the volume of the pyramid.

° Watch Video Solution



https://dl.doubtnut.com/l/_YnSHi8yoTPJ5
https://dl.doubtnut.com/l/_v1TdCuW3ldMW
https://dl.doubtnut.com/l/_EbK6r3bzywSt

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 — 12z + 6 (—o0,0) ,
1

> =32 +3x+3 (—o0—4) , 2°+62>+6 (—oo,§> ,

322 — 2z +1

A.[2, 00), 22° — 3z® — 122 + 6
B.[ — 00, 0), 2* — 3z% — 32 + 3
C.[—o0, —4),z> — 62> +6

1 2
D. —oo,§ , 3% —2x 4+ 1

Answer: 4

° Watch Video Solution

100

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

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


https://dl.doubtnut.com/l/_5b6t9pFSUHLg
https://dl.doubtnut.com/l/_aQBJ8vbDXtNi

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

D. None of these

Answer: 4

o Watch Video Solution

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

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



https://dl.doubtnut.com/l/_aQBJ8vbDXtNi
https://dl.doubtnut.com/l/_419qmaoC4xne

| 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 S 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
B.Both S and R are correct , but R is not the correct explanation ofS.
C.Sis correct and R is the correct explanation for S.

D.S s correct and R is wrong.

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_419qmaoC4xne
https://dl.doubtnut.com/l/_TywZ5eZHKTHn
https://dl.doubtnut.com/l/_uWjOoaueeik2

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

3sinz — 4sin’ z is increasing is g (6) 5 (@ 5 (A7
A ™
"3
B ™
"2
C ™
"2
D. ()
Answer: 1

o Watch Video Solution

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

(d) none of these

A. (0,e)



https://dl.doubtnut.com/l/_uWjOoaueeik2
https://dl.doubtnut.com/l/_8CQcLmOV1D9o

D. none of these

Answer: 3

° Watch Video Solution

7.Let f(z) = z+/4azx — 2%, (a > 0). Then f(z) is (a). increasing in (0,3a)
decreasing in (3a, 4a) (b). increasing in (a, 4a) decreasing in(5a, c©) (c).
increasing in (0, 4a) (d). none of these

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

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

C.increasing in (0, 4a)

D. none of these

Answer: 1

o Watch Video Solution



https://dl.doubtnut.com/l/_8CQcLmOV1D9o
https://dl.doubtnut.com/l/_vdknunnC9rZW
https://dl.doubtnut.com/l/_KcdylF1dPwXD

8. Function f(z) = || — | — 1| is monotonically increasing when (a)
x<0(b)z>1(c)z <1(d)0<x<1

Az <0

B.z >0

Cz<O0

DO<xz <1

Answer: 4

o Watch Video Solution

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

. o 1 1 1
f(z) is decreasing in (a) (— E’O> (b) (— 2 2) (— 5,2) (d)
1
(=)

(0
(52)

A


https://dl.doubtnut.com/l/_KcdylF1dPwXD
https://dl.doubtnut.com/l/_yS2cGDJ0shZy

Answer: 1

° Watch Video Solution

10. The length of the largest continuous interval in which the function
f(z) = 4z — tan2z | tonic is (a) = (b) — (0) = (d) —

T) = 4z an 2z is monotonic is (a 5 1 C 3 16

AT/2

B.m/4

C.nm/8

D.7 /16

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_yS2cGDJ0shZy
https://dl.doubtnut.com/l/_KqYErZrs1qJA
https://dl.doubtnut.com/l/_cbApk9byeqAj

n.  f(z) = (x —2)|z — 3 is monotonically  increasing in
(~oe5) UGB (5.0) (2:00) @ (~ 00,3
A(—00,5/2)U(3,0)
B.5/2, 00)
C. (2, 00)

D.( — o0, 3)

Answer: 1

o Watch Video Solution

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

76 76 76
(a) (?, 10] (b) (8, ?> (c) (0, 8) (d) (?’ 10)


https://dl.doubtnut.com/l/_cbApk9byeqAj
https://dl.doubtnut.com/l/_TNv6GvtsyXdo

76
D. (?, 10)

Answer: 2

° Watch Video Solution

1B.Forallz € (0,1) (a) e <1+ (b) (log),(1+z) < z (c) sinz > =
(d) (log) ,z > =

Ae® <14z

B.log,(1+z) < z

C.sinz >z

D.log.z >z

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_TNv6GvtsyXdo
https://dl.doubtnut.com/l/_WdE17ex0qS8D

14.1f f(z) = 2e*(®~1) then f(z) is

1
A.increasing on [ -3 1]

B. decreasing on R

C.increasing on R

1
D. decreasing on { 3 1]

Answer: A

o Watch Video Solution

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

Ak<3
B.k <2
Ck>3

D. none of these


https://dl.doubtnut.com/l/_Zg7W9erlGoM9
https://dl.doubtnut.com/l/_UZiz2ApL39rO

Answer: C

° Watch Video Solution

K si 2
16. If the function f(z) = s.mx + 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

Answer: 4

° Watch Video Solution

%
17. Let f: RR be a function such that f(z) = ax + 3sinz + 4cosz-

Then f(z) is invertible if a€(—5,5) (b) ae€(—o00,5)


https://dl.doubtnut.com/l/_UZiz2ApL39rO
https://dl.doubtnut.com/l/_wdE0Vrk7rqKu
https://dl.doubtnut.com/l/_ETkL3ZWR23F8

a € (—5, + 00) (d) none of these

Ak<l1
B.k>1
Ck<?2

D.k > 2

Answer: 4

o Watch Video Solution

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

is also

1
the f !(z) is decreasing. If f(x) is increasing, then @)
x
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
g

function.

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


https://dl.doubtnut.com/l/_ETkL3ZWR23F8
https://dl.doubtnut.com/l/_whkn8T1cfT5a

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

%
19.Let f: RR be a differentiable function for all values of  and has the
property that f(z)andf'(z) has opposite signs for all value of z. Then,
f(x) is an increasing function f(z) is an decreasing function f2(z) is an
decreasing function | f(z)| 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


https://dl.doubtnut.com/l/_whkn8T1cfT5a
https://dl.doubtnut.com/l/_UWGBGrmpfJk5

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

Answer: 3

° Watch Video Solution

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

A f'(x) >0,f " (z) <0Ve € )(a,b)

B.f'(z) <0, f ' (z) <O0Vz € (a,b)

C.f(x)>0,f " (z) >0Vzx € (a,b)

Answer: 3

o Watch Video Solution



https://dl.doubtnut.com/l/_UWGBGrmpfJk5
https://dl.doubtnut.com/l/_H2NW3YJjPtQQ

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

3
f(z) is decreasing for all real values of z, then a € (1,4) (b) a € (4, c0)
a€(2,3)(d)a € (2,00)

Aa € (1,4)

B.a € (4, )

C.a € (23)

D.a € (2, )

Answer: 2

o Watch Video Solution

22.If f(z) = 2® + 42> + Az + 1 is a monotonically decreasing function
2
of z in the largest possible interval < -2, — §> Then A =4 (b) A =2

A = — 1(d) A has no real value

AX=4


https://dl.doubtnut.com/l/_uNj1OEoA4lmy
https://dl.doubtnut.com/l/_Q4W93cBnxuqP

B.A=2

CA= —1

D. A has no real value

Answer: 1

° Watch Video Solution

23. f(x) = |z log, | monotonically decreases in (O, %) (b) (%, 1)
1
A (0,1/e)
B.(1/e, 1)
C. (1. 00)

D.(1/e, 00)

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_Q4W93cBnxuqP
https://dl.doubtnut.com/l/_bTADgBL1ZxHM

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

flz) = — T (@ + 2)2® + (a — 1)z + 2 possesses a negative point of
4
inflection is (a) ( — oo, —2) U (0, 00) (b) { — E} (0 (—2,0) (d)
empty set
A (— o0, —2)U(0,00)
B.{—4/5}
C.(—20)
D. empty set
Answer: 1
o Watch Video Solution
. . 1+
25. The maximum value of the function f(z) = T 06 in the interval
20-

0,1]is 2°* (b) 272 *1(d) 2°-°


https://dl.doubtnut.com/l/_bTADgBL1ZxHM
https://dl.doubtnut.com/l/_f8ljWCa3S7AC
https://dl.doubtnut.com/l/_gMVBkmcwjzxS

C.1

D 20.6

Answer: 3

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_gMVBkmcwjzxS
https://dl.doubtnut.com/l/_u4K0LYKWb9B6

Answer: 4

° Watch Video Solution

27. A function 9(x) is defined as

g(z) = %f(2a:2 - 1)+ %f(l - 332) and f(x) is an increasing

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

(2[5

V2 V2

C-3 3

D. none of these

Answer: 2

o Watch Video Solution



https://dl.doubtnut.com/l/_u4K0LYKWb9B6
https://dl.doubtnut.com/l/_N3NnDligBXgK

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) < OVz > 1
C.o(z) =0Vx > 1

D. none of these

Answer: 1

o 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


https://dl.doubtnut.com/l/_qV2VwkopBWCw
https://dl.doubtnut.com/l/_6XvLL2liZPoK

Answer: 4

° Watch Video Solution

30. If f(z) =z +sinz,g(z) =e ",u=4c+1—-,/c wv=,/
—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

° Watch Video Solution



https://dl.doubtnut.com/l/_6XvLL2liZPoK
https://dl.doubtnut.com/l/_jFo9k9QkY4tb
https://dl.doubtnut.com/l/_HAP9TQ8143ym

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

A.one

B. two

C. three

D. zero

Answer: 4

o Watch Video Solution

32. Let f(x) = coswx + 10z + 3z? + z*, — 2 < 2 < 3. The absolute

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

A.O

B.-15


https://dl.doubtnut.com/l/_HAP9TQ8143ym
https://dl.doubtnut.com/l/_HDPDlXiox7Cv

C.3— 27w

D. none of these

Answer: 2

° Watch Video Solution

33. The global maximum

value

of

f(z) = (log)y(4a® — 122° + 11z — 3),z € [2,3], is — %(10g)103 (b)

3
1 + (log),3 (log) (3 (d) 5(108)103

3
A — Elogi’o
B.1+ log10°
C.log 103

3
D. Elog 10°

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_HDPDlXiox7Cv
https://dl.doubtnut.com/l/_zSzr0odoejhF

_>
34. f:RR, f(x) is differentiable such that
f(f(z)) = k(a:5 + :l:), k #+ O). Then f(z) is always increasing (b)
decreasing either increasing or decreasing non-monotonic
A.increasing
B. decreasing on [ — 1/2, oo
C. either increasing or decreasing

D. non monotonic

Answer: 3

o Watch Video Solution

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

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

Al


https://dl.doubtnut.com/l/_zSzr0odoejhF
https://dl.doubtnut.com/l/_BI78YzGDwhgD
https://dl.doubtnut.com/l/_6FalpJvJNEvS

C.o0

D.2

Answer: 5

° Watch Video Solution

36. If f(z)=aloglz|+bz®+2 has
x= —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

extreme

values

at

o Watch Video Solution



https://dl.doubtnut.com/l/_6FalpJvJNEvS
https://dl.doubtnut.com/l/_xqjoxOC2ALrh

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

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

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

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

D. f(x) is necessarily a constant function

Answer: 3

o Watch Video Solution

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

A. It is monotonic increasing V xin R.


https://dl.doubtnut.com/l/_xqjoxOC2ALrh
https://dl.doubtnut.com/l/_BP8l7Ei26PXB
https://dl.doubtnut.com/l/_6cwMeJJ3Z5ve

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

x1Ty > 0

Answer: 3

o Watch Video Solution

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

A0<z<m7/8
B.7/40 < z < 31/8
C.3r/8 <z <bm/8

D.5r /8 < x < 31 /4

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_6cwMeJJ3Z5ve
https://dl.doubtnut.com/l/_YcNJahN3lyl9

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

A.(0))

B. (1,3)

C.(1,0)

D. none of these

Answer: 2

° Watch Video Solution

41 Let P(z) = ag + a12> + axz* + + a,z>" be a polynomial in a real
variable z with 0 < ag < a; < ay ( 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


https://dl.doubtnut.com/l/_YcNJahN3lyl9
https://dl.doubtnut.com/l/_Ao4svgLU0MVA
https://dl.doubtnut.com/l/_iT9goDlUD15Z

A. neither a maximum nor a minimum

B. only one maximum

C.only one minimum

D. only one maximum and only one minimum

Answer: 3

o Watch Video Solution

x| for0<|z| <2

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

(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


https://dl.doubtnut.com/l/_iT9goDlUD15Z
https://dl.doubtnut.com/l/_ePqSIFhsA42G

D. no extremum

Answer: 1

° Watch Video Solution

M3.1f 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 Watch Video Solution



https://dl.doubtnut.com/l/_ePqSIFhsA42G
https://dl.doubtnut.com/l/_kiR7OTcjBfFB

44.If f(z) = {(sin(:tz2 —3z),z <0
6z + 522, 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

Answer: 1

o Watch Video Solution

45, The greatest value of
f(z) = cos <me[“’] + T2* — 3:13), z € [ — 1,00], is (where [] represents

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

B.1


https://dl.doubtnut.com/l/_pxWeeEJ5Y6OR
https://dl.doubtnut.com/l/_cvDAkshvmhRx

C.O

D. none of these

Answer: 2

° Watch Video Solution

46. The function f(z) = (4sin’z —1)" (2> —z +1),n € N, has a

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

° Watch Video Solution



https://dl.doubtnut.com/l/_cvDAkshvmhRx
https://dl.doubtnut.com/l/_QJZH1mgOm8hp

47. The true set of real values of z for

f(z) = zlnx — z + 1is positive is

A. (1, 00)

B.(1/e, 00)

C.[e, o)

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

Answer: 1

which the function

o Watch Video Solution

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

3d1
A 3

Al

B.2

—(z 1)

w |

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


https://dl.doubtnut.com/l/_QJZH1mgOm8hp
https://dl.doubtnut.com/l/_NzgWVBQ7nasq
https://dl.doubtnut.com/l/_LuPXaM6BBzfu

C.3

Answer: 2

° Watch Video Solution

|
49.The function f(z) = 111((71'—::_—1:)) is
n(e +z

A.increasing in (0, c0)
B. decreasing oin (0, co)
C.increasing in (0, 7 /e), decreasing € (w /e, 00)

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

Answer: 2

o Watch Video Solution



https://dl.doubtnut.com/l/_LuPXaM6BBzfu
https://dl.doubtnut.com/l/_uHMacdXSMXjn

50. If the function f(z) = 22 — 9az® + 124’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) 3 (d)3

Al

B.2

D.3

Answer: 2

o Watch Video Solution

5Llet f(z) ={z+2, —1< <0

l,x:0%,0<x§1

A. a point of minima

B. a point of maxima


https://dl.doubtnut.com/l/_h09RUUDHMHl0
https://dl.doubtnut.com/l/_iPopOwhpMHC2

C. both points of minima and maxima

D. neither a pointof minimanor that of maxima

Answer: 4

° Watch Video Solution

52.If f(z) = {sin”'(sinz),z > 0

T -1

50 &= 0, thencos™ *(cosz),z < 0
A. x=0is apoint of maxima
B.x=0 is a point of minima

C.x=0 is a point of intersectionn

D. none of these

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_iPopOwhpMHC2
https://dl.doubtnut.com/l/_hN5mm77jHbmT
https://dl.doubtnut.com/l/_OgXboNEcVcbM

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),

Mt (mn) mn

(d)

(m + n)m—l—n (m + n)m-i-n

Al

mmn"

m-+n

(m +n)

mn

m + nm+n

Answer: 3

1 (b)

m

N

~

m

o 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 SX<TT , then which of the following statement(s)

is/are correct

A. a local minimum at x=m /2


https://dl.doubtnut.com/l/_OgXboNEcVcbM
https://dl.doubtnut.com/l/_2yPYAGxH0Xmc

B. a global maximum at x=m /2
C. a absolute maximum at x=-1

D. a absolute maximum at x=m

Answer: 3

o Watch Video Solution

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

z2 +a
=) =i

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

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

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


https://dl.doubtnut.com/l/_2yPYAGxH0Xmc
https://dl.doubtnut.com/l/_YCK5kAQcrxJS

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

nor a local minimum at x=0

Answer: 4

° Watch Video Solution

s

56. F(z) = 4tanz — tan’z + tan’z, x # nw + 5
A.is monotonically increasing
B. is monotonically decreasing

C. has a point of maxima

D. has a point of minima

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_YCK5kAQcrxJS
https://dl.doubtnut.com/l/_pp4PwFHZwRY1

57.Let h(z) = x™ for ¢ € 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

D. none of these

Answer: 1

o Watch Video Solution

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

sin(w + %)

. 7.(- .
interval (O, 5) 18


https://dl.doubtnut.com/l/_RjWiVJRdXzjl
https://dl.doubtnut.com/l/_Hha7gEKsueKP

Answer: 3

o Watch Video Solution

. 1
59. The minimum value of e (28° ~22+1)sin’e io 5 () —(@1(d)0

B.1/e
C.1

D.O

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_Hha7gEKsueKP
https://dl.doubtnut.com/l/_IhAY25LNkn3C

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

C.12¢ 2

D. 4e 2

Answer: 4

° Watch Video Solution

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

c c

—— (d)
v 2ab 2ab



https://dl.doubtnut.com/l/_jTTgXmp77nfk
https://dl.doubtnut.com/l/_2EAMDHwHUG9p

v 2ab

Answer: 3

° Watch Video Solution

62. Least natural number a for which
z+azx ?>2 Ve (0,00)is

A1l

B.2

C.5

D. none of these

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_2EAMDHwHUG9p
https://dl.doubtnut.com/l/_JEOduBjp2XF1

63. f(m):{4m—m3+1n(a2—3a+3),0§w<3:c—18,a:23
complete set of values of a such that f(x) as a local minima at z = 3 is
[_172](_0071)U(2a00) [1,2](d)(—00, —1)U(2,00)

A—1,2]

B.( — 00,1) U(2,00)

C.[1, 2]

D.(— o0, —1)U(2,00)

Answer: 2

o Watch Video Solution

64.
flz) ={2- ‘:c2 + 5z + 6‘, x # 202 + 1,z = — 2Thentheran > ofa,
so that f(x) has maximaatz = — 2, is|a| > 1(b) [a| <1a > 1 (d)

a <1


https://dl.doubtnut.com/l/_5P85ivNpNZva
https://dl.doubtnut.com/l/_62vwgYo4ZPo6

Alal >1
B.la|] <1
Ca>1

D.a <1

Answer: 4

o Watch Video Solution

65. A differentiable function f(x) has a relative minimum at z = 0. Then
the function f = f(x) 4+ ax + b has a relative minimum at = = 0 for
(a)allaand allb(b) allbifa = 0(c)allb > 0(d)alla > 0

A.allaandallb

B.allbifa=0

C.allb > 0

D.alla > O


https://dl.doubtnut.com/l/_62vwgYo4ZPo6
https://dl.doubtnut.com/l/_5J2pBqASTs9I

Answer: 2

° Watch Video Solution

66. if f(z) = 42® —2* — 2z + 1

g(z) ={min f(¢):0<t<z;0< 2z <1,3—z:1}
- + 5 + °)i It
g Z g Z g Z IS equal to
AT/4
B.9/4
C.13/4

D.5/2

Answer: 4

and

then

° Watch Video Solution



https://dl.doubtnut.com/l/_5J2pBqASTs9I
https://dl.doubtnut.com/l/_7eWm37tXITZg

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

C. a point of inflexion at x =0

D. a point of inflexion at x =0

Answer: 1

o Watch Video Solution

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

is M then the valueof 1/ Mis

1
A —

V3


https://dl.doubtnut.com/l/_4M7Kjo69eLWF
https://dl.doubtnut.com/l/_BVkeoUaNjWUi

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)
( — 00, 4) (d) (4, 0)

A.(0,4)

B. (0, 00)

C. — (00, 4)

D. (4, o)

Answer: 3

[ 1


https://dl.doubtnut.com/l/_BVkeoUaNjWUi
https://dl.doubtnut.com/l/_f2juYDLGYXMm

l ) Watch Video Solution J

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

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

A.9
B.4
C.8

D.1

Answer: 3

° Watch Video Solution

711f f(x)=— 2> — 32 — 2z + a, a € R then the real values of x satisfying

f(#* + 1) > f(22° + 2z + 3) will be

A.( — 00, 0)


https://dl.doubtnut.com/l/_f2juYDLGYXMm
https://dl.doubtnut.com/l/_Rky5bKk5EBII
https://dl.doubtnut.com/l/_HmzOM0yYQ6Gk

B. (0, c0)
C. — (00, 0)

D. ¢

Answer: 1

° Watch Video Solution

72. which of the following is the greatest?

A log, 3

B. 10g3 5%

C.log, 7

D. logs 9

Answer: 1

o Watch Video Solution



https://dl.doubtnut.com/l/_HmzOM0yYQ6Gk
https://dl.doubtnut.com/l/_9LKTT8sqPUpm
https://dl.doubtnut.com/l/_iejK6rMxSzDq

73. If the equation 4z® + 52 + k = 0(k € R) has a negative real root

then(@)k =0(b) —00o <k <0(c)0 <k <oo(d)—o0 <k < o0

A. k=0
B.—o0o<k<O
Co0<k<ox

D.—o0 < k < o0

Answer: 3

o Watch Video Solution

2

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

7r
0 c (O, 5)} Then the value of 6 such that sum of intercepts on axes

made by this tangent is minimum is (a) g (b) r (c)

5 (d) —

4

o3 w3


https://dl.doubtnut.com/l/_iejK6rMxSzDq
https://dl.doubtnut.com/l/_6PXAyj8mikHT

=3 oo|

Answer: 2

° Watch Video Solution

75.The largest term in the sequence a,, =

i4—g(d) fth
30 543 none of these

o5
" 49
8
" 89

K
" 543

D. none of these

Answer: 3

n2

n3 4+ 200

o 529
is given by 9 (b)

o Watch Video Solution



https://dl.doubtnut.com/l/_6PXAyj8mikHT
https://dl.doubtnut.com/l/_VnEYqJStFxVE

76. A factory D is to be connected by a road with a straight railway line on
which a town A is situated. The distance DB of the factory to the railway
line is 54/3km- 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

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

T ™ 3
— (b) 400—=cm

V3 3

of height 30 cm and semi-vertical angle 30° is 4000

T
4000

(d) none of these
3cm


https://dl.doubtnut.com/l/_J1dHCsNB2jbq
https://dl.doubtnut.com/l/_b4rfKoNBvF0s

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

D. 40007 / 3cm® none of these

Answer: 1

o Watch Video Solution

78. A rectangle of the greatest area is inscribed in a trapezium ABCD ,
one of whose non-parallel sides AB is perpendicular to the base, so that
one of the rectangles die lies on the larger base of the trapezium. The
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? 36em? (d) none of

these

A. 24cm?

B. 48cm>


https://dl.doubtnut.com/l/_J1dHCsNB2jbq
https://dl.doubtnut.com/l/_63IFCdobwSJx

C. 36cm?

D. none of these

Answer: 2

o Watch Video Solution

79. A bell tent consists of a conical portion above a cylindrical portion
near the ground. For a given volume and a circular base of a given radius,

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

- cos™ 12 sin"'2 cos!1
angle of the cone is 3 (b) 3 3 (d) none of these

A.cos 12/3
B.sin '2/3
C.cos '1/3

D. none of these

Answer: 1

(e~ |


https://dl.doubtnut.com/l/_63IFCdobwSJx
https://dl.doubtnut.com/l/_YiMXK92DYtKu

[ @ Watch Video Solution J

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

V3a®
a

units. The maximum area of this rectangle can be (a) \/§a2 (b) 1

3a?
2

(d)

Answer: 4

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_YiMXK92DYtKu
https://dl.doubtnut.com/l/_WFvqgmOhczS2
https://dl.doubtnut.com/l/_d3GQpvAoLJDF

A h=12,/2
B. h=6+/2
C.h=8,/2
D. h=4,/2

Answer: 4

o Watch Video Solution

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

33 3
R, if the lower base is on the diameter, is (a) T\/_R2 (b) §R2
3
*/_RZ (d) R?
3
A £R2)
4
B £R2)
2
33
C T\/_R2)


https://dl.doubtnut.com/l/_d3GQpvAoLJDF
https://dl.doubtnut.com/l/_z94UEhcBGHhj

Answer: 1

° Watch Video Solution

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

T T T
,then ZC = (@) — (b) — (c) = (d) none of these
““““““ 4 6 3
A /4
B.m/6
cn/3

D. none of these

Answer: 3

° Watch Video Solution

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

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


https://dl.doubtnut.com/l/_z94UEhcBGHhj
https://dl.doubtnut.com/l/_sxp8F0BC3bT8
https://dl.doubtnut.com/l/_Fph7E8EtvMl2

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

AT/8

B.m/6

C.m/3

D.7/4

Answer: 2

o Watch Video Solution

85. The fuel charges for running a train are proportional to the square of
the speed generated in km/h, and the cost is Rs. 48 at 16 km/h. If the fixed
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


https://dl.doubtnut.com/l/_Fph7E8EtvMl2
https://dl.doubtnut.com/l/_EadXoJ3SXZxh

C.48km/h

D.36 km /h

Answer: 2

° Watch Video Solution

86. A cylindrical gas container is closed at the top and open at the
bottom. If the iron plate of the top is 5/4 times as thick as the plate
forming the cylindrical sides, the ratio of the radius to the height of the
cylinder using minimum material for the same capacity is 3:4 (b) 5:6 (c)
4:5 (d) none of these

A 3:4

B.5:6

C.4:5

D. none of these

Answer: 3


https://dl.doubtnut.com/l/_EadXoJ3SXZxh
https://dl.doubtnut.com/l/_fax46EW01Ccc

° Watch Video Solution

87. about to only mathematics

A.4,/3r
B.2,/3r
C.64/3r

D. 8/3r

Answer: 3

o Watch Video Solution

88. A given right cone has volume p, and the largest right circular
cylinder that can be inscribed in the cone has volume ¢ Then p: g is (a)

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

A9:4


https://dl.doubtnut.com/l/_fax46EW01Ccc
https://dl.doubtnut.com/l/_JlAEAroG4PDn
https://dl.doubtnut.com/l/_Cx0x3MhLD1ey

B.&8:3

C.7:2

D. none of these

Answer: 1

o Watch Video Solution

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

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

drawn to its lateral side.

A.04

B.0.5

C.0.6

D.0.8

Answer: 4

[ - 1


https://dl.doubtnut.com/l/_Cx0x3MhLD1ey
https://dl.doubtnut.com/l/_I552pQdIE8TT

| @J Watch Video Solution J

90. A box, constructed from a rectangular metal sheet, is 21 cm by 16cm by
cutting equal squares of sides x from the corners of the sheet and then
turning up the projected portions. The value of z 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

91. The vertices of a triangle are (0,0), (z, cosz), and (sin"3x O wher

e0


https://dl.doubtnut.com/l/_I552pQdIE8TT
https://dl.doubtnut.com/l/_azBAVeXYtsvK
https://dl.doubtnut.com/l/_eD0nQMbQYJJt

Answer: 1

o Watch Video Solution

92. The maximum area of the rectangle whose sides pass through the
1
vertices of a given rectangle of sides aandb is 2(ab) (b) E(a +b)?
L@+ 8) (d th
E(G + )( ) noneofthese
A. 2(ab)

B. —(a + b)?

= o=

C. —(a+b)?

D. none of these


https://dl.doubtnut.com/l/_eD0nQMbQYJJt
https://dl.doubtnut.com/l/_hcGYN3vcC96s

Answer: 2

° Watch Video Solution

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

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

l l l
%(C) § (d) Z

l
the prism for which the volume is greatest is (a)E (b)

>

@
]~ c'~-”|'~*'§|| | ~
o~
w

Answer: 2

° Watch Video Solution

Multiple correct answers type



https://dl.doubtnut.com/l/_hcGYN3vcC96s
https://dl.doubtnut.com/l/_HxleKnAz0Oop
https://dl.doubtnut.com/l/_ZJDYDZMHjF8X

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

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, co] (c)f has a minimum at z = 1 (d)f has neither


https://dl.doubtnut.com/l/_ZJDYDZMHjF8X
https://dl.doubtnut.com/l/_Q7QOqd04iIl7

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/_Q7QOqd04iIl7
https://dl.doubtnut.com/l/_zIvZYtYSt5nm

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 Watch Video 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/_zIvZYtYSt5nm
https://dl.doubtnut.com/l/_GJwClg7i8kos
https://dl.doubtnut.com/l/_btXBlk7Dyvdh

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/_btXBlk7Dyvdh
https://dl.doubtnut.com/l/_U0HG4oyzHegX
https://dl.doubtnut.com/l/_arTEKDPlE6eF

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/_arTEKDPlE6eF
https://dl.doubtnut.com/l/_vSz7vB6V6nAm

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/_vSz7vB6V6nAm
https://dl.doubtnut.com/l/_NoWlzsWhQYGs

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/_NoWlzsWhQYGs
https://dl.doubtnut.com/l/_U29DH7QdJuyV
https://dl.doubtnut.com/l/_a4nui1ZNMwI5

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/_a4nui1ZNMwI5
https://dl.doubtnut.com/l/_H5VEQMEuoRhb

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/_H5VEQMEuoRhb
https://dl.doubtnut.com/l/_YeDbMbYhtJKD

n+1

14.Let f(z) = (z* — 1) - (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 Watch Video 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/_kVjv7Ot6BS68
https://dl.doubtnut.com/l/_CGfS2jXjXGen

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/_CGfS2jXjXGen
https://dl.doubtnut.com/l/_vjkxyy9awGkU

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/_vjkxyy9awGkU
https://dl.doubtnut.com/l/_aVjOUd3YNPVp

(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/_vUHgoNbRFyp4
https://dl.doubtnut.com/l/_usHmWtfSFzIZ

B. s

C.les

D.[&

Answer: 1,2,4

° Watch Video Solution

20. Let f(x) be an increasing function defined on (0,00) . If
f(2¢°> + a4+ 1) > f(3a® — 4a + 1), then the possible integers in the
range of a is/are (a)l (b) 2 (c) 3 (d) 4

A1

B.2

C.3

D.4

Answer: 2,34

[ - |


https://dl.doubtnut.com/l/_usHmWtfSFzIZ
https://dl.doubtnut.com/l/_Jqr0hjjrRPnH

| @ 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/_Jqr0hjjrRPnH
https://dl.doubtnut.com/l/_Ky9Sh9A7dRV7
https://dl.doubtnut.com/l/_NLtOkFn0KdJ3

_>
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/_NLtOkFn0KdJ3
https://dl.doubtnut.com/l/_0S2AL8hXTL1c

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/_0S2AL8hXTL1c
https://dl.doubtnut.com/l/_xWWCJNifQSUM

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/_JN0yBMgRROG0
https://dl.doubtnut.com/l/_rjs6HHH277MG

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/_rjs6HHH277MG
https://dl.doubtnut.com/l/_UeDcAhwX6LIj

| ) 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/_UeDcAhwX6LIj
https://dl.doubtnut.com/l/_I04GdfgaVzxE
https://dl.doubtnut.com/l/_GfHGceExWhcw

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/_GfHGceExWhcw
https://dl.doubtnut.com/l/_7HZv8kkhQGXu

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/_7HZv8kkhQGXu
https://dl.doubtnut.com/l/_UI0OvBiLKDff

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/_PONlQJs84Lf2
https://dl.doubtnut.com/l/_wnDqzirKND1B

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/_wnDqzirKND1B
https://dl.doubtnut.com/l/_W49px2LLMbr9
https://dl.doubtnut.com/l/_krPKt1CkUVnI

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/_krPKt1CkUVnI
https://dl.doubtnut.com/l/_gb2v6APhiwmT

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.If f(z) = 67 —6sinz

_— where 0 < z < 1, then
2 —2cosz

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

D. g is decreasing function

Answer: 14

o Watch Video Solution



https://dl.doubtnut.com/l/_gb2v6APhiwmT
https://dl.doubtnut.com/l/_rPMMdidCAgUG

1
38. Find the greatest value of f(z) =

"~ 2z — 22 — 5a2 in- 13, 5]

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; + snéC can

Al

B.2

C.3


https://dl.doubtnut.com/l/_rPMMdidCAgUG
https://dl.doubtnut.com/l/_NoMeJeDB8cE2
https://dl.doubtnut.com/l/_rvKp4L5gQCSf

D.4

Answer: 1,2

° Watch Video 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) Vo > 0, then which of the

following is/are correct?

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

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

o, Tim f(z) — sin(7z) _
z—6 z—6

Answer: 2,3

o Watch Video Solution



https://dl.doubtnut.com/l/_rvKp4L5gQCSf
https://dl.doubtnut.com/l/_ZbRgkGZ7vmlV
https://dl.doubtnut.com/l/_eNF9or0N8GKz

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

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


https://dl.doubtnut.com/l/_eNF9or0N8GKz
https://dl.doubtnut.com/l/_HM18RMGlxSM4

B.—2/3
C.2

D.2/3

Answer: 1,2

o Watch Video Solution

43. about to only mathematics

A (f(e)? + 3f(c) = (g(c))* + 3g(c) for some c € [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/]

Answer: 14

° Watch Video Solution



https://dl.doubtnut.com/l/_HM18RMGlxSM4
https://dl.doubtnut.com/l/_HtMAMJtgMM2a

44.leta € R and let f: R be given by f(z) = z° — 5z + a, then (a)
f(x) 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

° Watch Video Solution

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) =g(2) =0, f'(2) #0 and g'(2) # 0. if
f(z)g(z)

lim ———— =1, then
=2 f'(z)g’(x)


https://dl.doubtnut.com/l/_HtMAMJtgMM2a
https://dl.doubtnut.com/l/_DULOneRJV17h
https://dl.doubtnut.com/l/_ELGZULA81Ge2

A. f has a local minimum at x=2

B. f has a local maximum at x=2

C.f(2) > fla)

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

Answer: 14

o Watch Video 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, o)
B. f(X) is decreasing in (0, c0)
C.f(X) is increasing in (0, o)

D. f'(z) < e*in (0, o)

Answer: 1,3



https://dl.doubtnut.com/l/_ELGZULA81Ge2
https://dl.doubtnut.com/l/_mD8OEhT4DCJO

| o Watch Video Solution

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

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

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

Answer: 2,4

o Watch Video Solution

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

x)sint — f(t)sinz
lim f@) S =sin’z  for all zc(0,m). If
t—x t—x

f(%) = (— %) then which of the following statement (s) is (are)

TRUE?


https://dl.doubtnut.com/l/_mD8OEhT4DCJO
https://dl.doubtnut.com/l/_gvL3WPvmDEq0
https://dl.doubtnut.com/l/_HWyI3nfRcxlT

s s
B. f(z) < %4 —2%f or allz € (0, 7)

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

or(5)  1(5)

Answer: 2,34

° Watch Video Solution

Linked comprehension type
3

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

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


https://dl.doubtnut.com/l/_HWyI3nfRcxlT
https://dl.doubtnut.com/l/_dTMFPAhdUcUd

Answer: 2

° Watch Video 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
2
. —x
C.sin‘z+22—=x 3 <0
2
. —x
D.sin 'z 4+ 22—z 3 >0

Answer: 1

° Watch Video Solution

3. Letf'(sinz) < 0 and f'’(sinz) > 0Vx € <0, %) and
=f(sinx)+f(cosx)

which of the following is true?

g(x)


https://dl.doubtnut.com/l/_dTMFPAhdUcUd
https://dl.doubtnut.com/l/_Qkoi3ks5SIk6
https://dl.doubtnut.com/l/_3K5oYBsnTPBe

A.g'is increasing

B. g'is decreasing

C. g' has a point of minima

D. g' has a point of maxima

Answer: 1

o Watch Video Solution

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

which of the following is true?

A g(x) is d . (ﬂ' 7")
-8(x) is decreasing in ( -, <

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

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

D. none of these


https://dl.doubtnut.com/l/_3K5oYBsnTPBe
https://dl.doubtnut.com/l/_AwSPvyfjHYor

Answer: 4

° Watch Video 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)

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_AwSPvyfjHYor
https://dl.doubtnut.com/l/_ttube8Y54ut9

6. Letf'(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>0b<0

B.a<,b<0

Ca>0,beR

D. none of these

Answer: 1

o Watch Video Solution

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


https://dl.doubtnut.com/l/_gN8p9NXe71ms
https://dl.doubtnut.com/l/_WkMxGt9yiGSg

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

o Watch Video Solution

8. 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<0,b>0


https://dl.doubtnut.com/l/_WkMxGt9yiGSg
https://dl.doubtnut.com/l/_yOIFaa9j2vuW

B.a>0,b<0

Ca>0,b>0

D. not possible

Answer: 3

o Watch Video Solution

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

then it can be adjucted as

e d(z) + 2% ¢p(z) < e** or Ll e’p(x) — e < or iezz d(x) —
- dx 2 )~ dx

Here e** 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 In

< P(z) forall z > 1then

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

C.P(z) <0Vze >1


https://dl.doubtnut.com/l/_yOIFaa9j2vuW
https://dl.doubtnut.com/l/_ZOdYChfJaAvR

D. none of these

Answer: 1

° Watch Video Solution

d
10. If H (zg) = 0 for some x = zy and d—H(:c) > 2cxH(x) for all
x
x > xy, where ¢ > 0, then prove that H (x) cannot be zero for any
T > Ty
A.H(x) =0 has root for z > z,
B. H(x) = 0 has no root for x > =z
C. H(x) is a constant functio

D. none of these

Answer: 2

o Watch Video Solution



https://dl.doubtnut.com/l/_ZOdYChfJaAvR
https://dl.doubtnut.com/l/_nZlKCO9Dt779
https://dl.doubtnut.com/l/_ucIOLjxgMZQM

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

o Watch Video Solution

12.Let h(z) = f(x) — a(f(z))? for every real number x
h(x) increase as f(x) increses for all real values of x if
A.a € (0,3)
B.a € (—22)

C.[3, )


https://dl.doubtnut.com/l/_ucIOLjxgMZQM
https://dl.doubtnut.com/l/_zWsO8JRE5gyC

D. none of these

Answer: 4

° Watch Video Solution

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

A.a € (0,3)

B.a € (—2,2)

C. (3, )

D.a € (— 00,0) U(3,00)

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_zWsO8JRE5gyC
https://dl.doubtnut.com/l/_7yNvIxunhV30

14. Let f(z) = 2® — 92% + 24z + ¢ = 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: 1

o Watch Video Solution



https://dl.doubtnut.com/l/_tvsYYkK8nG1T

15. Let f(z) = x> — 92 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: 3

o Watch Video Solution



https://dl.doubtnut.com/l/_gdRDNUiA0SIX

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/_KI1tQytlb4we

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/_2DTM6FPqNZgs
https://dl.doubtnut.com/l/_gW32AUyVowjv

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/_gW32AUyVowjv
https://dl.doubtnut.com/l/_gm6IClUEPC7O

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/_gm6IClUEPC7O
https://dl.doubtnut.com/l/_qQ4HhNGXGAE6

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/_zAu2ELnsNOpo
https://dl.doubtnut.com/l/_iYFVNJeKs6Lj

Al

B.2

C.3

D.O

Answer: 2

o Watch Video 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/_iYFVNJeKs6Lj
https://dl.doubtnut.com/l/_AO6W5uYKaKui

Answer: 4

° Watch Video 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

° Watch Video Solution



https://dl.doubtnut.com/l/_AO6W5uYKaKui
https://dl.doubtnut.com/l/_9dDSOzY0C484

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/_egxVwNxaOsxk
https://dl.doubtnut.com/l/_ldyNEXGjlaqL

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)m 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

° Watch Video Solution



https://dl.doubtnut.com/l/_ldyNEXGjlaqL
https://dl.doubtnut.com/l/_3nlx3e44oE3n

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

° Watch Video Solution

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

The domain of f(x) is


https://dl.doubtnut.com/l/_3nlx3e44oE3n
https://dl.doubtnut.com/l/_VTC6epfqyrHu
https://dl.doubtnut.com/l/_xrMchyOoVeSp

° Watch Video 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/_xrMchyOoVeSp
https://dl.doubtnut.com/l/_zRnqq5ob7Mim

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 Watch Video 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/_DITYyVvkgCS6
https://dl.doubtnut.com/l/_NhEr3lWJxrOB

D. (1, o)

Answer: 4

° Watch Video 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

° Watch Video Solution



https://dl.doubtnut.com/l/_NhEr3lWJxrOB
https://dl.doubtnut.com/l/_D0Q56m85TtTe

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 Watch Video 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/_rAB3rdsYdEoA
https://dl.doubtnut.com/l/_mo0maTYzjEGT

D. none of these

Answer: 2

° Watch Video 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

° Watch Video Solution



https://dl.doubtnut.com/l/_mo0maTYzjEGT
https://dl.doubtnut.com/l/_5yEjV78fQNxl

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(z) = ————
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/_jd1KC6UuQi8L
https://dl.doubtnut.com/l/_JJRAnmcBD0Jl

D. none of these

Answer: 4

° Watch Video 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/_JJRAnmcBD0Jl
https://dl.doubtnut.com/l/_DhANB3ffxH33

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 Watch Video 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/_o5kNzEIRCLn2
https://dl.doubtnut.com/l/_PVGGqbq8IwEV

an angle of sec ™! /2

The value of P(O) is

Al

B.O

o= | w

Answer: 4

o Watch Video 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/_PVGGqbq8IwEV
https://dl.doubtnut.com/l/_BLiDgFmBKZQ9

B. one real root

C. three real roots such that one root is repeated

D. none of these

Answer: 3

° Watch Video 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/_BLiDgFmBKZQ9
https://dl.doubtnut.com/l/_QsqoZT3IGsRi

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 Watch Video 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/_QsqoZT3IGsRi
https://dl.doubtnut.com/l/_53Pr1NmNi8Q8
https://dl.doubtnut.com/l/_CiXVzG0axfI6

Al

B.2

C.3

D.4

Answer: 4

o Watch Video 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/_CiXVzG0axfI6
https://dl.doubtnut.com/l/_gDLPPBztRGk3

Answer: 3

° Watch Video 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/_gDLPPBztRGk3
https://dl.doubtnut.com/l/_9vcMxq4PbIb0
https://dl.doubtnut.com/l/_LAqZlMI861UG

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/_LAqZlMI861UG
https://dl.doubtnut.com/l/_Gqp3ZqBOzIyV

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

° Watch Video Solution



https://dl.doubtnut.com/l/_Gqp3ZqBOzIyV

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

this graph and answer the following question

Lo

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

o 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 111(1 + :1:2), then the


https://dl.doubtnut.com/l/_J9cPxGZrlJqH
https://dl.doubtnut.com/l/_mxU0QhmYXKEH

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

greatest integer function) is

° Watch Video Solution

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

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

° Watch Video Solution

|:1;3+x2+3x+sinm|(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


https://dl.doubtnut.com/l/_mxU0QhmYXKEH
https://dl.doubtnut.com/l/_VYzkiF0NiGNJ
https://dl.doubtnut.com/l/_NiPzS5b0X3UA
https://dl.doubtnut.com/l/_IeoNxYjT5Bfa

f( —1) = 10andf(3) = — 22, then one fourth of the distance between

its two horizontal tangents is

° Watch Video Solution

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

T
z = —1,1, and (lim) 3 <p(3) - 2) = 4 . Then the value of [P(1)] is
@ z

(where [.] represents greatest integer function)

o Watch Video Solution

6. If m is the minimum value of f(z,y) = z®> — 4z + 3* + 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



https://dl.doubtnut.com/l/_IeoNxYjT5Bfa
https://dl.doubtnut.com/l/_vyGcU35KGNZt
https://dl.doubtnut.com/l/_NTNUS44LxzMH

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

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

Ul

direction of the x-axis. Then the value of 3

° Watch Video Solution

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

three distinct solutions is____

° Watch Video Solution

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

number of times f'(z) changes its sign in ( — 0o, 00) is___

° Watch Video Solution



https://dl.doubtnut.com/l/_HIgWJv9bMEBN
https://dl.doubtnut.com/l/_YCkMiIXvyPUD
https://dl.doubtnut.com/l/_StiIjX0QGnUb

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

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

° Watch Video Solution

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

number of critical points on the graph of the functionis___

° Watch Video Solution

1
12. A right triangle is drawn in a semicircle of radius 7 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



https://dl.doubtnut.com/l/_SOso4unrg6aW
https://dl.doubtnut.com/l/_tZx1lhRFZzY1
https://dl.doubtnut.com/l/_s22VboByruDH

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

2M
rectangle, then the value of A is

° Watch Video Solution

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



https://dl.doubtnut.com/l/_ohEEvlFrbvMA
https://dl.doubtnut.com/l/_QGRm7UkZSPxa
https://dl.doubtnut.com/l/_HhnpnRK1gef4

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

3
has a local maxima at * = 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(—z))is .

o Watch Video Solution

18. Let f(x) ={(z(z — 1)(z — 2), (0 < z < n), sin(7z), (n < = < 2n)
least value of n for which f(x) has more points of minima than maxima in

[0,2n] is

o Watch Video Solution

19. Number of critical point of the function f(X) =x+\/|a:| is

| 1


https://dl.doubtnut.com/l/_EdRZ0wjxmjdI
https://dl.doubtnut.com/l/_ZF5ItLCK4C10
https://dl.doubtnut.com/l/_FxTSFsdQlvjr
https://dl.doubtnut.com/l/_H5SDIRNYqB2H

l ) Watch Video Solution J

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(x2) then 6k-9=

° Watch Video Solution

21. Let f be a function defined on R (the set of all real numbers) such that
F'(z) = 2010(z — 2009)(z — 2010)*(z — 2011)%*(z — 2012)*, for all
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 ___

° 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


https://dl.doubtnut.com/l/_H5SDIRNYqB2H
https://dl.doubtnut.com/l/_PoIsHUjG9UTy
https://dl.doubtnut.com/l/_u5Mix9dLpYq4
https://dl.doubtnut.com/l/_gnvHv1BW0OYH

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

o Watch Video Solution

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.

then the value of is

T

o Watch Video Solution



https://dl.doubtnut.com/l/_gnvHv1BW0OYH
https://dl.doubtnut.com/l/_UJ9gTr7xrCiZ
https://dl.doubtnut.com/l/_Lj37vDYUdhTV

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
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 Watch Video Solution

%
2. Let f:RR be defined by

fle) ={k—2z, if < —1(—2z+3),z>1} . If f has a local


https://dl.doubtnut.com/l/_Lj37vDYUdhTV
https://dl.doubtnut.com/l/_96uOkfanCw79
https://dl.doubtnut.com/l/_Xkh0pQs3OUOm

1
minimum at £ = — 1, then a possible value of kis (1) 0 (2) — 3 3) —1

(4)1

B.1

C.o

Answer: 1

o Watch Video Solution

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

1
0 < f(z) < ——, forall x € R .(1) Statement-1is true, Statement-2 is
24/2

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


https://dl.doubtnut.com/l/_Xkh0pQs3OUOm
https://dl.doubtnut.com/l/_WtS1lwYpvoMl

A. statement 1is false statement 2 is true

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

explanation for statement 1

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

explanation for statement 2

D. statement 1is true , statement 2 is false

Answer: 2

o Watch Video Solution

4, let a, b R be such that the function f given by
f(z) = In|z| + bxz® + azx,z # 0 has extreme values at z =1 and

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

1
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;


https://dl.doubtnut.com/l/_WtS1lwYpvoMl
https://dl.doubtnut.com/l/_weTs0v3gETxC

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

is true, statement 2 is false

A. statement 1is false statement 2 is true

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

explanation for statement 1

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

explanation for statement 1

D. statement 1is true statement 2 is false

Answer: 2

° Watch Video 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


https://dl.doubtnut.com/l/_weTs0v3gETxC
https://dl.doubtnut.com/l/_T0B8JCaM9jKA

B. lies between 2 and 3

C. lies between -1 and O

D. does not exist

Answer: 4

° Watch Video Solution

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

1
Aa= —68=—
« )IB 3
1
B = — = — —
« 6718 2
1
CO.’:2,/B: —E
1
Da:2,ﬂ:§
Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_T0B8JCaM9jKA
https://dl.doubtnut.com/l/_deDQDyD4vvje
https://dl.doubtnut.com/l/_n3wMaAsW3zP8

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 m2

C.0

D.4

Answer: 3

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—max =mr


https://dl.doubtnut.com/l/_n3wMaAsW3zP8
https://dl.doubtnut.com/l/_CTZiRl8ZLYOP

B. x=2r
C. 2x=r

D.2z = (m + 4)r

Answer: 2

° 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-

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

A.30

B.12.5

D. 25

Answer: 4

[ - |


https://dl.doubtnut.com/l/_CTZiRl8ZLYOP
https://dl.doubtnut.com/l/_9KSlLwuQrZq8

| @J Watch Video Solution J

10. Let f(z) = z* + (iz) and g(z) =z — 1 &nR —{—1,0,1}. If
T z

h(z) = <f(w) > then the local minimum value of A(x) is: (1) 3 (2) —3 (3)

D. —2¢/2

Answer: 1

° Watch Video Solution

. } 3 2
11. The function f: [0, 3]1, 29, defined by f(z) = 2z° — 152" + 36z + 1,
is one-one and onto onto but not one-one one-one but not onto neither

one-one nor onto


https://dl.doubtnut.com/l/_9KSlLwuQrZq8
https://dl.doubtnut.com/l/_8G30bHKYIKjc
https://dl.doubtnut.com/l/_IDlOy7spDOWu

A. one-one and onto

B. onto but not one -one

C. one-one but not onto

D. neither one-one nor on to

Answer: 2

o Watch Video Solution

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



https://dl.doubtnut.com/l/_IDlOy7spDOWu
https://dl.doubtnut.com/l/_bzGAKGQWeOaF

| ° 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
C.f (1) > 1

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

Answer: 3

° Watch Video 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


https://dl.doubtnut.com/l/_bzGAKGQWeOaF
https://dl.doubtnut.com/l/_uaEsmnvZf84g
https://dl.doubtnut.com/l/_g2tcMjNPIr22

f'(z) —2f " (z) + f(x) > €®,x € [0, 1] Which of the following is true

forO0 <z <17

A0 < f(z) < oo

1 1
B.—E <f(.’B) < E

C.—%<f(:c) <1

D.—oo < f(z) <0

Answer: 4

o Watch Video Solution

2. If the function e”(-x) f(X) assumes its minimum in the interval [0,1] at

z = 1/4 which of the following is true ?

Af(z) < f(X),1/4<x<3/4
B.f'(z) > f(X),0<z <1/4

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


https://dl.doubtnut.com/l/_g2tcMjNPIr22
https://dl.doubtnut.com/l/_WGhpNN9SpyWS

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

Answer: 3

° Watch Video Solution

Matrix Match Type

1. consider function f(x) =z* — 14z% + 24z — 3. Now match the following

lists:

&2

° View Text Solution



https://dl.doubtnut.com/l/_WGhpNN9SpyWS
https://dl.doubtnut.com/l/_jEJsR0bm38mx

2. Match the following lists:

° Watch Video Solution



https://dl.doubtnut.com/l/_5lUKeIwKS3RJ

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

the following lists:

&2

° View Text Solution

4. The function f(z) = v/az® + bz’ 4+ cz 4+ d has its non-zero local
minimum and local maximum values at z = — 2 and z = 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/_oKkgadgJYgoY
https://dl.doubtnut.com/l/_SYf5h2T6FYNp

5. Match the following lists:

o Watch Video Solution



https://dl.doubtnut.com/l/_c9vq0blnPdSa

6. Match the following lists:

° Watch Video Solution



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

7. Match the following lists:

° Watch Video Solution



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

8. Match the following lists:

° Watch Video Solution



https://dl.doubtnut.com/l/_UnDI7I0yvBsV

9. Match the following lists and then choose the correct code.

_ Listl:Function | ListIl:Range
a. f(x)=log; (5 *4x—x )4 /p Functlon not defined
b. f(x)=log; (x* - 4x - 5) q. [0, )

c. f(x)=log; (*—4x+5) r. (—o,2]

d. f(x)=log; (4x-5-x) s. R

° Watch Video Solution

10. f(z) is polynomial function of degree 6, which satisfies

f(z)

3

(tim) (1 +

xr
) = €2 and has local maximum at z = 1 and local
T

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

o Watch Video Solution

11. Match the statement /expressinons in Lis t | with the open intervals is
List Il

&2

. o l


https://dl.doubtnut.com/l/_blFEVvJh2fOb
https://dl.doubtnut.com/l/_LTzj3ArfbIJk
https://dl.doubtnut.com/l/_Jim8gQ9ZzxsG

L View Text Solution )

12.Let f(z) = = + log, z — zlog, z, z € (0, o)

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

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

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

and f'(x)

|8

L

which o fhte following options is the only CORRECT comibination?
A. (iv)(i)(S)
B. (D(ii)(R)
C. (1m(iv)(P)

D. (IN(ii)(S)

Answer: 4

o Watch Video Solution



https://dl.doubtnut.com/l/_Jim8gQ9ZzxsG
https://dl.doubtnut.com/l/_gLPDLJQwBW3Q

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

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

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

List lll contains information about increasing /decreasing nature of f(x)
and f'(x)

|-

which o fhte following options is the only CORRECT comibination?

A. (IN(iii)(R)
B. (1)(i)(P)
C. (IV)(iv)(S)

D. (IN(ii)(Q)

Answer: 4

o Watch Video Solution



https://dl.doubtnut.com/l/_vlT6yR9yRUDJ

14.Let f(x) =z + log,z — zlog, 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 lll contains information about increasing /decreasing nature of f(x)
and f'(x)

|-

which o fhte following options is the only CORRECT comibination?

A. (1) (iii)(P)
B. (IN(iv)(Q)
C. ()(iii)(P)

D. (IM(i)(R )

Answer: 4

o Watch Video Solution



https://dl.doubtnut.com/l/_ONlZr6leItU7

