CJ' doubtnut

India's Number 1 Education App

MATHS

BOOKS - ML KHANNA

MAXIMA AND MINIMA

Problem Set 1 Multiple Choice Questions

1If f(z) = 2° — 5z* + 523 — 10 has local max. and min. at x = p and x =
qresp.,then (p,q) =

A.(0,1)

B.(1,3)

C.(1,0)

D. None of these

Answer: B


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_6e7JZMwE4K29

° Watch Video Solution

2.The function f(z) = P % has a local minimum at x =

B.O
C.1

D. 2

Answer: D

° Watch Video Solution

3.1f a € R then the expression 37, (z — a;)” assumes its least. Value

at x =

A. ZCLl

B. 22&1


https://dl.doubtnut.com/l/_6e7JZMwE4K29
https://dl.doubtnut.com/l/_ZJBGHehfhnan
https://dl.doubtnut.com/l/_KwQSnah15Jyj

C.nXa,;

1
D. — Eal
n

Answer: D

o Watch Video Solution

4.The real number x when added to its inverse gives the minimum value

of the sum at x equal to

C.1

D. 2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_KwQSnah15Jyj
https://dl.doubtnut.com/l/_38XDwOSAO4J2
https://dl.doubtnut.com/l/_ZvRbpythd89C

2+ +1

5. The max. and min. value of a
2 —x +1

re

A (2)

o (5.2)
c.(1,0)

D. (3, 1)

Answer: B

° Watch Video Solution

6. For all real values of x, the minimum value of
(C) 3 (D) .
3
A0
B.1/3

C.1

D.3

l—-xz+=x
l+z+x

2
5 is(A) O (B) 1


https://dl.doubtnut.com/l/_ZvRbpythd89C
https://dl.doubtnut.com/l/_AMui13UBPxcj

Answer: B

° Watch Video Solution

22 -3z +2 .

7.Afunction f(x) = ——— i
2+ 22 — 3

S

A. min. at x=-3,max. at x=1
B. max . atx=-3
C.Increasing in its domain

D. Decreasing in its -domain

Answer: C

o Watch Video Solution

. logz Y\
8. The maximum value of is
T

Al


https://dl.doubtnut.com/l/_AMui13UBPxcj
https://dl.doubtnut.com/l/_dd5FzGRhTsZi
https://dl.doubtnut.com/l/_TE4PBnKBZ8Oo

B.2/e

D.1/e

Answer: D

o Watch Video Solution

9. z” has a stationary point at

B.x=1/e

C.x=1

D.z = ,/e

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_TE4PBnKBZ8Oo
https://dl.doubtnut.com/l/_mYRVvDYcTY95
https://dl.doubtnut.com/l/_6veM4jOd5LIf

10. When x is positive, the minimum value of z” is

Answer:

° Watch Video Solution

11. Greatest value of (1 /)" is

A e

B.el/¢

C.(1/e)°

D. None of these


https://dl.doubtnut.com/l/_6veM4jOd5LIf
https://dl.doubtnut.com/l/_yYFzhJfyT07i

Answer: B

° Watch Video Solution

1 222
12. The maximum value of (—) is
T

A1l
B.e
C.elle

D. None

Answer: C

o Watch Video Solution

2

13. The minimum value of axz + by when xy = r is

A 27"@


https://dl.doubtnut.com/l/_yYFzhJfyT07i
https://dl.doubtnut.com/l/_B83bS6AyJmj5
https://dl.doubtnut.com/l/_oJgkQNPu525y

B.-2ab,/r

C. —2r+/ab
D.none
Answer: A

° Watch Video Solution

14. Given that f(z) = 2!/®, & > 0 has the maximum value at x = e, then

Ae™ > 7

B.e" < 7°

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_oJgkQNPu525y
https://dl.doubtnut.com/l/_e4LIW0vpjBmh
https://dl.doubtnut.com/l/_0KSb2sxC3vsI

15. In the interval [0, 1], the function 2?°(1 — )™ takes its maximum

, 1 1 1
value at the point 0 (b) 1 (c) 3 (d) 3

>

w
A= W= N =

N

Answer: C

o Watch Video Solution

16. In a submarine telegraph cable the speed of signaling varies as

1
z? log<§) where z is the ratio of the radius of the cable to that of

covering. Then the greatest speed is attained when this ratio is

Al:e

B.1:\/€


https://dl.doubtnut.com/l/_0KSb2sxC3vsI
https://dl.doubtnut.com/l/_Wbv1kvYAUfEp

C.l:e\/E

D. none

Answer: B

o Watch Video Solution

17.If y = alogz + bz + = has its exteme values at x=-1 and x=2, then

find a and b.
Aa=2b= —1
B.a=2,b= —1/2

Ca= —2b=1/2

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Wbv1kvYAUfEp
https://dl.doubtnut.com/l/_gjWBvoX7feCC
https://dl.doubtnut.com/l/_XXEMG1ASVX0x

18. The function f(z) = z* — 62z* + az + 9 attains its maximum value

on the interval [0,2] at x = 1. Then the value of a is

A. 120
B. —120
C.52

D. none of these

Answer: A

o Watch Video Solution

19. The fuction f(z) = 2z® — 9az® + 12a’z +1 =0 has a local

maximum at z = a and a local minimum at = 8 such that 8 = o

then ais equal to :

A.O

B.1/4


https://dl.doubtnut.com/l/_XXEMG1ASVX0x
https://dl.doubtnut.com/l/_qsDhiFPwXQW9

C.2

D. either O or 2

Answer: C

° Watch Video Solution

20.Let f(z) = (14 b*)a® + 2bz + 1 and let m(b) be the minimum value

of f (x). As b varies, the range of m (b) is

A.[0]]

B. |0 1
[o-2]
C 1 1
2]

D. [0, 1]

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_qsDhiFPwXQW9
https://dl.doubtnut.com/l/_VnO4XrrLlpgV
https://dl.doubtnut.com/l/_8Qa4hKDpzfTB

21 Let f(z) = 2z° — 32> — 122 + 5on [ — 2, 4] . The relative maximum

occursatz = —2(b) —1(c)2(d) 4

C.2

D.4

Answer: D

o Watch Video Solution

22. If minimum value of f(z) = (z® + 2bz + 2¢*) is greater than the

maximum value of g(z) = — 2> — 2cz + b% then (z € R)

A lc| > [b]+/2
B.abccy/2 > b

C.0<c<+/2b


https://dl.doubtnut.com/l/_8Qa4hKDpzfTB
https://dl.doubtnut.com/l/_mA071YnD5qxm

D. no real value of a

Answer: A

° Watch Video Solution

23.If the function f(z) = 2z° — 9az® + 12a®z + 1, where a > 0 attains

its maximum and minimum at £ = p and x = q respectively, such that

p2 = g, then the value of a is-

A1/2
B.1
C.2

D.3

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_mA071YnD5qxm
https://dl.doubtnut.com/l/_FIVcKANLjxoK
https://dl.doubtnut.com/l/_bSwYNJy9J2xB

24.For the curve y = ze” , the point

A.x =-1is a point of minima

B.x=0is a point of minima

C.x=-1is a point of maxima

D. x=0 is a point of maxima

Answer: A

o Watch Video Solution

25. Divide 20 into two parts such that the product of one part and the

cube of the other is maximum. The two parts are

A. (10,10)

B. (12,8)

C.(15,5)

D. None


https://dl.doubtnut.com/l/_bSwYNJy9J2xB
https://dl.doubtnut.com/l/_IZTD0RgXnqK8

Answer: C

° Watch Video Solution

26. Divide 20 into two parts such that the product of one part and the

cube of the other is maximum. The two parts are

A. 44,20

B. 16,48

C. 05,15

D. 50, 14

Answer: C

° Watch Video Solution

27. A particle is moving in a straight line such that its distance at any time

t is given by


https://dl.doubtnut.com/l/_IZTD0RgXnqK8
https://dl.doubtnut.com/l/_9DWtqxXfHa0q
https://dl.doubtnut.com/l/_69rJTTdzsZ74

t4

1 2t3 + 4t + 7. Then

T

A. velocity is max.at t = (6 — 2/3) /3
B. acceleration is min.at t =2
C. min. distance is al t=0, 4

D. None of these

Answer: A::B::C

o Watch Video Solution

28. Find the points on the curve 5x? — 8ry + 5y2 = 4 whose distance

from the origin is maximum or minimum.

A (V2 VD)
5.(~ V2 —V2)
(29
(29


https://dl.doubtnut.com/l/_69rJTTdzsZ74
https://dl.doubtnut.com/l/_rSmR5THnPXiZ

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

° Watch Video Solution

29. The maximum distance of the point (a, 0) from the curve

2:1:2—|—y2—2x:0is-

A1+ 2a + 24°
B.\/1+ 2a — a®
C.\/1- 2a + 24°
D.\/1— 2a + a®

Answer: C

° Watch Video Solution

where the

30. Find the coordinates of the point on the curve y =

+ 2

tangent to the curve has the greatest slope.


https://dl.doubtnut.com/l/_rSmR5THnPXiZ
https://dl.doubtnut.com/l/_1rmheziMh247
https://dl.doubtnut.com/l/_y5KtuqHueaJK

A. (0,0)

(2]
C. < ~ 3, _T\/§>
D. none

Answer: A

o Watch Video Solution

31. Find the coordinates of a point on the parabola y = z? + Tz + 2

which is closest to the straight liney = 3z — 3.

A. (-2, 8)

Answer: B


https://dl.doubtnut.com/l/_y5KtuqHueaJK
https://dl.doubtnut.com/l/_iC5fDbAWbH8D

° Watch Video Solution

32.The point (0,5) is closest to the curve P 2y at

A. (2v/2,0)
B. (0,0)
C.(2,2)

D. None of these

Answer: D

° Watch Video Solution

2 2
33. Find the point on the hyperbola % — % = 1 which is nearest to

the line 3z + 2y + 1 = 0 and compute the distance between the point

and the line.

° Watch Video Solution



https://dl.doubtnut.com/l/_iC5fDbAWbH8D
https://dl.doubtnut.com/l/_3mLW88YGhI7z
https://dl.doubtnut.com/l/_JOtCbk8xObnp

34. The maximum distance of the point (a, 0) from the curve
22 +y*> — 2z = 0Ois -

AN1+2k— K

B.\/1 — 2k + 2k%

C./1+ 2k + 2K

D.\/1— 2k + K

Answer: B

o Watch Video Solution

35. The co-ordinates of the points on the barabola y? = 8z, which is at
minium distance from the circle 2 + (y + 6)> = 1 are

A.(24)

B.(2,-4)

C. (18,12)


https://dl.doubtnut.com/l/_WZP4jAFcwfAk
https://dl.doubtnut.com/l/_q6yVjTIRXJoM

D. (8,8)

Answer: B

° Watch Video Solution

36. Two towns A and Bare 60 km. apart. A school is to tbe built to serve

150 students is to be as small as possible, the the school should be built

at

A.twon B

B. 45 km. from town A

C.townA

D. 45 km. from town B

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_q6yVjTIRXJoM
https://dl.doubtnut.com/l/_YTEIjJFS1jle
https://dl.doubtnut.com/l/_Sm5SRKSCs2QQ

37. 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.10

B. 20

C.30

D. 40

Answer: D

o Watch Video Solution

38. Assuming the petrol burnt (per hour) in driving a motor boat veries as

the cube of its velocity, show that the most economical speed when going

3c
against the current of ¢ miles per hour is (7> miles per hour.

o Watch Video Solution



https://dl.doubtnut.com/l/_Sm5SRKSCs2QQ
https://dl.doubtnut.com/l/_9H2J2D9bjCG5

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

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

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

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

D. f (x) is necessarily a constant function

Answer: C

o Watch Video Solution

40.If f''(z) < 0,z € (a,b), f(c) attains maximum value at (¢, f(c)),

where a < c < b, then f'(c) is equal to :

f(b) — f(a)

A.
2


https://dl.doubtnut.com/l/_9H2J2D9bjCG5
https://dl.doubtnut.com/l/_LsYRGNejMqPb
https://dl.doubtnut.com/l/_ir0vSj49XD2O

B.f(c) =0
c p - K10

D. f'(c) = 2(f(b) — f(a))

Answer: B

o Watch Video Solution

a1 1f P(z) = ag + a12° + asz* + ... + a,z?" is a polynomial in a real
variable z with 0 < ag < a; < ay < ... < a,. Then, the function P(x)
has

A. Neither a max. nor a min.

B. Only one maximum

C.Only one minimum

D. None of these

Answer: C

[ - 1


https://dl.doubtnut.com/l/_ir0vSj49XD2O
https://dl.doubtnut.com/l/_4D8vV1upie0U

| @J Watch Video Solution J

42.The largest value of 223 — 322 — 12z + 5for —2 < z < 4 occurs at x

C.2

D.4

Answer: D

° Watch Video Solution

43. The difference between the greatest and least values of the function

f(x) =sin2z —xzon|[—7/2,w/2]is


https://dl.doubtnut.com/l/_4D8vV1upie0U
https://dl.doubtnut.com/l/_qrYf5yfd16Lj
https://dl.doubtnut.com/l/_LiUwxJ6sscK0

=R P
§| wl| 3

+
C il + -
) 2 6

1, _
D. 5(\/3 + sqr2)

Answer: A

° Watch Video Solution

44. The difference between the greatest and the least values of the

function f(x) = / (at® + 1+ cost)dt,a > Oforz € [2,3]is
0

1
A. ?ga + 1+ sin3 —sin?2

1
B. ?8(1 + 1+ 2sin3

1
C. ?8(1 — 14+ 2sin3

D.none

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_LiUwxJ6sscK0
https://dl.doubtnut.com/l/_y7RDU2XK9fWD

45.1f p and q are positive real numbers such that p? 4+ ¢ = 1, then the

maximum value of p+q is

Answer: D

o Watch Video Solution

46. The function

flz) = / {2(t —1)(t—2)° +3(t — 1)2(t — 2)2}dt attains  its

maximum at x =

Al


https://dl.doubtnut.com/l/_y7RDU2XK9fWD
https://dl.doubtnut.com/l/_Z08diDz3bbD8
https://dl.doubtnut.com/l/_zMpf9MVaMP6Y

B.2

C.3

D.4

Answer: A

° Watch Video Solution

x

47. The function f(z) = / t(e —1)(t—1)(t - 2)°(t — 3)°dt has a
-1

local minimumatz = 0(b)1(c)2(d) 3

A.O
B.1
C.2

D.3

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_zMpf9MVaMP6Y
https://dl.doubtnut.com/l/_Uvoa5iqA0uX1

T

48.The poins of extremum of ¢(z) = /e_tz/2 (1 —¢*)dt are
1

B.x=1

C.x=1/2

Answer: B::D

° Watch Video Solution

49. f(z) = / t(t — 1)(t — 2)dt takes on its minimum values of x =
0

A.O
B.1

C.2


https://dl.doubtnut.com/l/_Uvoa5iqA0uX1
https://dl.doubtnut.com/l/_tb354G6k9xAu
https://dl.doubtnut.com/l/_WEuP6Bv3GBNu

D.none

Answer: A::C

° Watch Video Solution

x, 0<z<1
50. If f(z) =< 2—e*"!, 1<z<2 and g'(z) = f(z),z € [1, 3],
T — e, 2<x <3

then’

A. g(z) has local minima at x = e and local maxima at x=1+In 2
B. g(x) has local maxima at x =1 and local minima at x=2
C. g(x) does not have local maxima

D. g(x) does not have local minima

Answer: A:B

° Watch Video Solution



https://dl.doubtnut.com/l/_WEuP6Bv3GBNu
https://dl.doubtnut.com/l/_JOnKWZ7BLf8g

51. A cubic function f(z) vanishes at z = — 2 and has relative

1 ! 14
minimum/maximum at ¢ = — landz = 3 if / f(z)dz = 3 Find
-1

the cubic function f(z)-

Axd—x2—2x

B.x3 + 22 —x+1
Czl+z2—2+2

D.z + 22—z —2

Answer: C

o Watch Video Solution

52. Let three degree polynomial function f(x) has local maximum at x = -1

and f(-1) = 2, f(3) =18, f'(x) has a minima at x =0, then :

A. the distance between (-1,2) and (a,f(a)) where a denotes point where

function has local max/min is 2\/5


https://dl.doubtnut.com/l/_OTUWg8U3cGRl
https://dl.doubtnut.com/l/_b2nOpZ60vP0r

B. the function decreases from 1to 2,/5
C. the function increases from 1to 2,/5

D. the function decreases from -1to 1

Answer: A

° Watch Video Solution

53. The minimum value of az + by when zy = r? is

A.2cy/ab

B. 2ab,/c
C.— 2c\/5b

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_b2nOpZ60vP0r
https://dl.doubtnut.com/l/_BHz3dBQymhKK
https://dl.doubtnut.com/l/_yL8H3j5oWdCz

54.1f a’z? + b?y? = °, then maximum value of xy is

Answer: B

° Watch Video Solution

55. The minimum value of
fle)=13—z|+ |2+ +|5—z|is
A7
B.10
C.8

D.O


https://dl.doubtnut.com/l/_yL8H3j5oWdCz
https://dl.doubtnut.com/l/_1vzc1IWuPnv9

Answer: A

° Watch Video Solution

z—1
56. The interval into which the function y = ————— transforms the
z? — 3z +3

entire real line is

A[1/3,2]
B.[—1/3,1]
c.[-1/3,2

D. none of these

Answer: B

° Watch Video Solution

57. The set of wvalues of X for which the function

f(z) = (4\ — 3)(z + logh) + 2(A — 7). cot %sin2 % does not possess


https://dl.doubtnut.com/l/_1vzc1IWuPnv9
https://dl.doubtnut.com/l/_PrTDKziu8JZc
https://dl.doubtnut.com/l/_qaF0Ps96gItZ

critical point is :

A.[1, 0]
B. (2, 00)
C.(— o0, —4/3)

D.(— o0, —1)

Answer: B::C

° Watch Video Solution

|| for 0< |z| <2
58. Let f(x) = Then at x =0, f(x) has
1 for =0

A. a local maximum
B. no local maximum
C. a local minimum

D. no extermum


https://dl.doubtnut.com/l/_qaF0Ps96gItZ
https://dl.doubtnut.com/l/_XA8etECw8ls7

Answer: D

° Watch Video Solution

59. 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 Pand( . Find the minimum area of triangle OPQ, O

being the origin.

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_XA8etECw8ls7
https://dl.doubtnut.com/l/_SQJRawCVSMmJ

60. The minimum value of 2°° =3 ~ (3 + 27) is 227 (b) 2 (c) 1 (d) none of
these

A 277

B.2

C.1

D. None of these

Answer: C

o Watch Video Solution

61. If f(z) = 2° + 3(a — 7)z® + 3(a® — 9)z — 2 where a > 0, has + ive

point of maximum then a varies over an interval of length

w
Nk N o


https://dl.doubtnut.com/l/_QK9XiiLLzVD1
https://dl.doubtnut.com/l/_wRov2FNQsq2y

Answer: A

° Watch Video Solution

62. If f(z) = (z® — l)nﬂ(:t:2 +z+1)n €N and f(x) has a local
extremum at x=1,thenn =

A.2

B.3

C.4

D.5

Answer: A:B::C:D

° Watch Video Solution

Problem Set 1 True And False



https://dl.doubtnut.com/l/_wRov2FNQsq2y
https://dl.doubtnut.com/l/_ar5v0Uk18eQz

1.v24

o Watch Video Solution

2.1 f'(z) = (z — a)™(z — b)*™ ! then

fatx=ais a point of neither max. nor min.

o Watch Video Solution

3.0F f'(z) = (z — @)™ (z — b)*™ ! then

x =b is a point of maxima.

o Watch Video Solution

Problem Set 2 Multiple Choice Questions

1. the maximum value of function sinz(1 + cos z) is


https://dl.doubtnut.com/l/_wFS7HgGhcd1r
https://dl.doubtnut.com/l/_DEfRizrVbs1i
https://dl.doubtnut.com/l/_h7lsT7UhlObN
https://dl.doubtnut.com/l/_7upgNM0vJfGG

A3
B.3,/3/4
C.4

D.3,/3

Answer: B

o Watch Video Solution

2. f(z) = sinz + cos 2z(z > 0) has minma for x =

A s
LN
2

B.—(n+ L)~

C

= | w

(2n + 1)m

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_7upgNM0vJfGG
https://dl.doubtnut.com/l/_P5SK9vDyOiZg

5T
3.At x = 5 f(x)= 2sin 3x+3 cos 3x is

A. maximum
B. minimum
C.zero

D. none of these

Answer: D

o Watch Video Solution

4, The maximum and minimum
= absinx + by/1 — a’cosz +c lie in the

la] < 1,b>0)

lb—6:|
A.
b+C

B.[b—¢c b+ (]

value

interval

of f(x)

(assuming


https://dl.doubtnut.com/l/_P5SK9vDyOiZg
https://dl.doubtnut.com/l/_FM6lQ5UO7yyT
https://dl.doubtnut.com/l/_CGy8K55r7ZTf

C.le—bb+

D. None of these

Answer: C

° Watch Video Solution

5. f(z) = sin” z cos?x(p, ¢ > 0,0 < & < 7/2) has point of maxima at

Az =tan"'4/(p/q)

B.z = tan"',/(q/p)

C. no such point exists

D. None of these

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_CGy8K55r7ZTf
https://dl.doubtnut.com/l/_udLr58uHA1KV

a? b2
6. The minimum value of 5 +
Cos“ T sin“ x

A (a —b)?
B.a? + b?
C.(a+b)?

D.a? — b?

Answer: C

o Watch Video Solution

2
7. A tangent is drawn to the ellipse ;—7 +y? =1 at the point

(3\/§cos03in0) where 0 < 6 < g The sum of intecepts of the

tangents with the coordinates axes is least when 6 equals

@ >
o3 w3 oy

N


https://dl.doubtnut.com/l/_NrPEYQWRjxbc
https://dl.doubtnut.com/l/_RIcRImr3GGxy

N

Answer: A

° Watch Video Solution

8. The min. intercept made by the axes on the lengent to the ellipse

SL’2 2

B.a+b

C.a—2b

D. none

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_RIcRImr3GGxy
https://dl.doubtnut.com/l/_lGLYn5lsXfFU

2 b2
9.Find the minimum length of radius vector of the curve —- + — = 1
z Y

Aa—b
B.a +b
C.2a+b

D. None of these

Answer: B

o Watch Video Solution

2
10. f(z) = 1 + 2sinz + 3cos’ , (0 <z < ?ﬂ) is

A.Min.atz = 90°

sin~'1
V3

C.Min.atz = 30°

1
D. Max.at z = sin ! (5)

B. Max.at x =



https://dl.doubtnut.com/l/_VBpzYZfeA2BK
https://dl.doubtnut.com/l/_2k9Cy6O638nP

Answer: A::D

° Watch Video Solution

M.Llet f(z) = 1+ 2sinz + 2cos’z, 0 < = < /2. Then

A.f (x) is greatest at 7 /6
B.least at 0, 7 /2
C.increasing in [0, 7 /6] and decreasing in (7 /6, 7 /2)

D. f(x) is continuous in [0, 7 /2]

Answer: A:C:D

° Watch Video Solution

12. The difference between the greatest and the least value of the

function f(z) = cosx + 5 cos 2z — 3 Cos 3z


https://dl.doubtnut.com/l/_2k9Cy6O638nP
https://dl.doubtnut.com/l/_cCwW5HTlsHJK
https://dl.doubtnut.com/l/_mC3uI3dcng6O

Wi k| 3| oo|w

Answer: C

o Watch Video Solution

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

sin(m + %)

. ™.
interval [0, 5] is

1

V2
B. /2

C.1

D. —+/2

Answer: C


https://dl.doubtnut.com/l/_mC3uI3dcng6O
https://dl.doubtnut.com/l/_OmhOF11IUFQU

° Watch Video Solution

1 1
14. The minimum value of (1 + — ) <1 + — ) is
sin” a cos” o

Al

B.2
2
C. (1 + 2"/2>

D. none of these

Answer: C

° Watch Video Solution

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

T
has at least one solution on the interval (0, 5) is

A9

B.4


https://dl.doubtnut.com/l/_OmhOF11IUFQU
https://dl.doubtnut.com/l/_pyNKk63GkGok
https://dl.doubtnut.com/l/_7Wtox9mcGmxB

C.8

D.1

Answer: A

° Watch Video Solution

16. The set of all wvalues of k for which the function

f(z) = (k2 — 3k + 2) (cos2 % — sin? %) + (k — 1)z + sinl does not

possess critical points is
A.[1, 0]
B.(0,1) U(1,4)
C.(—24)

D.(1,3) U (3,5)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_7Wtox9mcGmxB
https://dl.doubtnut.com/l/_rhcYxhX9NBqR

T
17.1f A>0,B>0and A+ B = 3 then find the maximum value of

tan A - tan B.

1

A —
V3
1

B. —

3

Cc.3

D. /3

Answer: B

o Watch Video Solution

Problem Set 2 True And False

_r
"1+ ztanz

. ™
ismax.whenx = cosz,0 < x < 5

° Watch Video Solution



https://dl.doubtnut.com/l/_rhcYxhX9NBqR
https://dl.doubtnut.com/l/_k7Dlim4UTlen
https://dl.doubtnut.com/l/_AHbnoJ21pZei

Problem Set 3 Multiple Choice Questions

1. A wire of length a is cut into two parts which are bent, respectively, in

the form of a square and a circle. The least value of the sum of the areas

2 a a CL2

a
f di b d
S0 forme I571'+4()7r—|—4 4(7r+4)()4(7r+4)

[\V]

Answer: D

° Watch Video Solution

2. 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


https://dl.doubtnut.com/l/_sLhG4d7Jl0J2
https://dl.doubtnut.com/l/_juFV6Jcxk9Ne

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
C.3

D.4

Answer: C

o Watch Video Solution

3. If the sum of the lengths of the hypotenuse and another side of a right-

angled triangle is given, show that the area of the triangle is maximum

™
when the angle between these sides is —.

s
A.E
™
B.Z
s
C'E


https://dl.doubtnut.com/l/_juFV6Jcxk9Ne
https://dl.doubtnut.com/l/_kpLNsO5rCBfa

Answer: C

° Watch Video Solution

4. The sides of the rectangle o.f greatest area which can be inscribed in

2ty .
the- ellipse ~- + - = 1 are given by
A (4,2V2)
B. (2v/2, 2)
C. (2,v2)
D. (4v/2, 4)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_kpLNsO5rCBfa
https://dl.doubtnut.com/l/_rx2W8kTciCdA

5. Find the area of the greatest rectangle that can be inscribed in an

2 2
elllpse — + Z2 =1

A +ab
B.a/b
C.2ab

D.ab

Answer: C

o Watch Video Solution

6. The muinimum area of the triangle formed by the tangent to

2 2

r + ¥y - = 1 and the coordinate axes is
a? b2
A. a’ * a
2
(a + b)
2


https://dl.doubtnut.com/l/_MRe1mS0yOC5C
https://dl.doubtnut.com/l/_8KSfpq3BpDRc

(a—b)°
' 2

Answer: B

° Watch Video Solution

7. A point P is given on the circumference of a circle of radius - Chords

QR are parallel to the tangent at P- Determine the maximum possible

area of triangle PQR.

V2 ,

A. 3T7‘

3v3

3
4""2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_8KSfpq3BpDRc
https://dl.doubtnut.com/l/_HpylObPAwJV2
https://dl.doubtnut.com/l/_BPAlkxAcph7x

8. Rectangle of maximum area that can be inscribed in an equilateral

triangle of side awill have area=

a®v/3
2

a?v/3
4

a?V/3
8

D. None

Answer: C

o Watch Video Solution

9. 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.

A. 110,35

B. 120,60


https://dl.doubtnut.com/l/_BPAlkxAcph7x
https://dl.doubtnut.com/l/_EDqfy2IES1VQ

C. 130,50

D. None

Answer: A

° Watch Video Solution

10. Find the dimensions of the rectangle of perimeter 36cm which will

sweep out a volume as large as possible when revolved about one of its

sides.

A.10,8

B. 11,7

C.12,6

D. None

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_EDqfy2IES1VQ
https://dl.doubtnut.com/l/_3Mij2hVUcBrR

11. Show that semi-vertical angle of right circular cone of given surface

1
area and maximum volume is sin <§ .

)

A.sin !

1
3
B.sin ! <

C.45°

Sl

D.30°

Answer: A

o Watch Video Solution

12. 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


https://dl.doubtnut.com/l/_3Mij2hVUcBrR
https://dl.doubtnut.com/l/_jxTeE2Za1nL5
https://dl.doubtnut.com/l/_uzWzLvUkljLd

A2/3
B.1/2
c.4/5

D.1/3

Answer: C

o Watch Video Solution

13. 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.
A2/3
B.3/4
Cc.1/3

D.1/4

Answer: A



https://dl.doubtnut.com/l/_uzWzLvUkljLd
https://dl.doubtnut.com/l/_g6g2jt1XdtGb

| ° Watch Video Solution

14. The height of the cylinder of max. volume that can be inscribed in a

sphere of radius a is

>

0 w
,4;|U‘§| QIL\D
8 w|g wl| 8

D. None

Answer: A

° Watch Video Solution

15. The altitude of a right circular cone of minimum volume circumscribed

about a sphere of radius r is

A. 2r


https://dl.doubtnut.com/l/_g6g2jt1XdtGb
https://dl.doubtnut.com/l/_dgnPbDih9OkY
https://dl.doubtnut.com/l/_YbeWSq3b3MKz

B. 3r

C.5r

D. none of these

Answer: D

° Watch Video Solution

Problem Set 3 True And False

1. A figure consists of a semi-circle with a rectangle on its diameter. Given

that the parameter of the figure is 20 feei. In order that its area may be

maximum, its length and breadth are equal.

o Watch Video Solution

2. An open tank is to be constructed with square base and vertical sides

so as to contain a given quantity of water. Show that the expenses of


https://dl.doubtnut.com/l/_YbeWSq3b3MKz
https://dl.doubtnut.com/l/_hPWhSUharYbf
https://dl.doubtnut.com/l/_dwkHoe01n9gq

lining with lead will be least, if depth is made half of width.

° Watch Video Solution

3. Show that the rectangle of maximum area that can be inscribed in a

circle is a square.

° Watch Video Solution

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

given circle is an equilateral triangle.

° Watch Video Solution

5.Show that a conical tent of given capacity will require the least amount

of canvas if its height is equal to its base radius.

° Watch Video Solution



https://dl.doubtnut.com/l/_dwkHoe01n9gq
https://dl.doubtnut.com/l/_YXxIM9ZsD3c4
https://dl.doubtnut.com/l/_selD2XNn6tYb
https://dl.doubtnut.com/l/_HHyWhNsgl855
https://dl.doubtnut.com/l/_zSb6eUsloXzL

6. The right circular cylinder of given surface and max. volume is such that

its height is equal to radius of the base.

° Watch Video Solution

7. The given quantity of metal is to be cost into a half cylinder with a
rectangular base and semicircular ends. Show that in order that the total
surface area may be minimum, the ratio of the length of the cylinder to

the diameter of its semi-circular ends is w: (7 + 2).

° Watch Video Solution

8. The curved surface of the cone inscribed in a given sphere is maximum

if h = %a.

° View Text Solution

Problem Set 3 Fill In The Blanks



https://dl.doubtnut.com/l/_zSb6eUsloXzL
https://dl.doubtnut.com/l/_VcFSyuKgnjg7
https://dl.doubtnut.com/l/_3EvTpC07zxGZ

1. The total area of a page is 150 square inches. The combined width of
the margin at the top, bottom is 'S' and the side is Z. The dimensions of

the page in order that the area of the printed matter may be maximum.

o Watch Video Solution

2. 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?

o Watch Video Solution

3. A square-based tank of capacity 250 cu m has to bedug out. The cost of

land is Rs 50 per sq m. The cost of digging increases with the depth and


https://dl.doubtnut.com/l/_wbfCYkHuJmXT
https://dl.doubtnut.com/l/_5FanfFinZDrD
https://dl.doubtnut.com/l/_p7VpUh1KTOA9

for the whole tank the cost is Rs 400 x (depth)2. Find the dimensions of

the tank for the least total cost.

° Watch Video Solution

4. The three sides of a trapezium are equal. If each of them is 6¢cm long,

Find the area of the trapezium when it is maximum.

° Watch Video Solution

5.Find the area of the greatest isosceles triangle that can be inscribed in

2 2
the ellipse <x_2> + (Z—2> = 1 having its vertex coincident with one
a

extremity of the major axis.

o Watch Video Solution

6. Find the point on the curve 42% + a?y? = 4a?,4 < a? < 8 that is

farthest from the point (0, -2).



https://dl.doubtnut.com/l/_p7VpUh1KTOA9
https://dl.doubtnut.com/l/_Wf6lFBIfSNVX
https://dl.doubtnut.com/l/_gzdhBNEqAXq8
https://dl.doubtnut.com/l/_rL4yF82Eyz4R

I ° Watch Video Solution

7. A manufacturer plans to construct a cylindrical can to hold one cu m of
liquid. If the cost of constructing the top and bottom of the can is twice
the cost of constructing the sides, what are the dimensions of the most

economical can?

° Watch Video Solution

8. From a variable point of an ellipse

.’E2 y2
zte !

normal is drawn to the ellipse. The maximum distance of the normal from

the centre of the ellipse is ... .

° Watch Video Solution

Self Assessment Test


https://dl.doubtnut.com/l/_rL4yF82Eyz4R
https://dl.doubtnut.com/l/_q2v5XX6bSgXm
https://dl.doubtnut.com/l/_YjUkkWZHgLjk
https://dl.doubtnut.com/l/_dKKikpxbLTvH

1.v24

° Watch Video Solution

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

triangle APY.

° Watch Video Solution

5
3.At x = 5 f(x)= 2sin 3x+3 cos 3x is

A. maximum
B. minimum
C.zero

D. none of these

Answer: D



https://dl.doubtnut.com/l/_dKKikpxbLTvH
https://dl.doubtnut.com/l/_d9JQlEtnEIqH
https://dl.doubtnut.com/l/_O1BtgjYWl4ae

l o Watch Video Solution

4. f(z) = (3 — z)e** — 4xze® — z has

A.amaximumatx=0
B.a minimum at x=0
C.neither of two at x=0

D.f (x) is not derivable at x=0

Answer: C

° Watch Video Solution

5. For what values of x, the function f(z) = x° — 5z* + 5z(3) — 1 is
maximum or minimum? Prove that at x = O, the function is neither

maximum nor minimum.

A. one minimum and two maxima


https://dl.doubtnut.com/l/_O1BtgjYWl4ae
https://dl.doubtnut.com/l/_IVzqrb4XDCFi
https://dl.doubtnut.com/l/_LpGFOeTLqROP

B. two minima and one maximum,

C. two minima and two maxima,

D. one minimum and one maximum.

Answer: D

° Watch Video Solution

6. f(z) = sinz + cos 2z(x > 0) has minma for x =

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_LpGFOeTLqROP
https://dl.doubtnut.com/l/_9BAPmlHIm94K
https://dl.doubtnut.com/l/_KP53G0lIzKxk

7.1f a function f(z) has f'(a) = Oandf® = 0, then z = a is a maximum
for f(x) x = ais a minimum for f(z) it is difficult to say (a)and(b) f(z)
is necessarily a constant function.

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

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

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

D. f(x) is necessarily a constant function

Answer: C

o Watch Video Solution

8.1f y = alogz + bz® + x has its exteme values at x=-1and x=2, then find

aand b.

Aa=2,b=-1

B.a=2,b=-1/2


https://dl.doubtnut.com/l/_KP53G0lIzKxk
https://dl.doubtnut.com/l/_oVSvNWHt3mVG

C.a=-2,b=1/2

D. None of these

Answer: B

° Watch Video Solution

9.If P(z) = ag + a1z + asz* + ... + a,z>™ is a polynomial in a real
variable z with 0 < ag < a; < a3 < ... < a,. Then, the function P(x)
has

A. Neither a max. nor a min.

B. Only one maximum

C.only one minimum

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_oVSvNWHt3mVG
https://dl.doubtnut.com/l/_GdaijUTjAEMr

10. N Characters of information are held on magnetic tape, in batches of x
characters each, the batch processing time is o + Bz%seconds, o and 8

are constants. The optical value of x for fast processing is

Aa/pB
B.S/«

C.\/a/B

Answer: C

o Watch Video Solution

Inz
11. The maximum value of —— is:
T

Al

B.2/e


https://dl.doubtnut.com/l/_GdaijUTjAEMr
https://dl.doubtnut.com/l/_TFPlBPu0eNk1
https://dl.doubtnut.com/l/_4wiTRpKUM6vC

D.1/e

Answer: D

o Watch Video Solution

12. For the curve y = ze” , the point

A.x =-1is a point of minimum
B.x=0is a minimum
C.x=-1is a maximum

D.x =0 is a maximum

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_4wiTRpKUM6vC
https://dl.doubtnut.com/l/_IFC4JJjbHPbE

13. The point (0,5) is closest to the curve D 2y at

A. (2v/2,0)
B. (0,0)
C.(2,2)

D. none of these

Answer: D

o Watch Video Solution

14. 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.
A2/3
B.3/4
C.1/3

D.1/4


https://dl.doubtnut.com/l/_fTZqF3q5F9FM
https://dl.doubtnut.com/l/_VbQiJW2B4XLB

Answer: A

° Watch Video Solution

15. The function f(z) = |pz —q| + r|z|,z € (— 00,00) where

p > 0,g> 0,7 > 0,assumes its minimum value only on one point if

Ap#q

B.r #q

Cr#p

D.p=gqg=r

Answer: D

° Watch Video Solution

(12_2)3-%-8 .

16. (a) The minimum value of 5 is ...

(b) Max. value of (z + 1)*(z + 3) is ...


https://dl.doubtnut.com/l/_VbQiJW2B4XLB
https://dl.doubtnut.com/l/_UWkSIJtm8jbx
https://dl.doubtnut.com/l/_oJCxMPZWhE6r

(c ) If the of the triangle formed by the tangent at any point P to ellipse

2 2

x
—2—|—‘Z—2:1 and axes fo ellipse be minimum then point is
a

a b
(%)

° View Text Solution

17. The total number of local maxima and local minima of the function f(x)

{(2+x)3, —3<az< -1
= IS

z?/3, —l<z <2
A0
B. 1
C.2

D.3

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_oJCxMPZWhE6r
https://dl.doubtnut.com/l/_hzMdaI0zp9u0

5 X
18.For z¢ (0, %),deﬁnite flz) = / V/tsintdt. Then f has
0

A. local maximum at # and 27
B. local minimum at w and 2x
C. local minimum at 7 and local maximum at 27

D. local maximum at 7 and local minimum at 27

Answer: D

° Watch Video Solution

19. Given P(x) = z* + ax® + bz? + cx + d such that x=0 is the only real
root of P'(x) =0 . If P(-1) It P(1),then & the/erval[-1,1]‘

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

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

C. P (-1) is the minimum but P (1) is n ot the maximum of P



https://dl.doubtnut.com/l/_nH238IT5oArY
https://dl.doubtnut.com/l/_Z5V2uy5Qd9vO

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

Answer: B

o Watch Video Solution

20. Let f, gand h be real-valued functions defined on the interval [0, 1]
by
flz) =¢e®"24+e® "2 glz)=ze" "2+e " " 2and h(z) = 2" " 2
.If a, b, and c denote respectively, the absolute maximum of f, gand h
on [0, 1], then a =bandc# b (b) a =canda #b a #bandc # b
(da=b=c

Aa=>band c#b

B.a=cand a #b

Ca#band c#d

Da=b=c¢

Answer: D


https://dl.doubtnut.com/l/_Z5V2uy5Qd9vO
https://dl.doubtnut.com/l/_GN1rWeJsW18i

° Watch Video Solution

21. The shortest distance between the lines y — 2 = 1 and the curve

x:yzis

3v/2
8

23
8

3v2
5

V3
D=

C.

Answer: A

o Watch Video Solution

22.1f f(z) = /wt2(t — 2)(t — 3)dtfor x € [0, co] then
0

A. f has a local maximum at x=2

B. f is decreasing on [2,3]


https://dl.doubtnut.com/l/_GN1rWeJsW18i
https://dl.doubtnut.com/l/_NWRlZB9jIQTy
https://dl.doubtnut.com/l/_evyYLg7XuwHK

C. 3 some ¢ € ]0, oo such that f'(c) =0

D. f has a local minimum at x=3

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

° Watch Video Solution

_>
23. Let IRI R be defined as f(x) = |z| + + x> —1|. The total
number of points at which f attains either a local maximum or a local
minimumis___
A5
B.4

C.3

D.2

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_evyYLg7XuwHK
https://dl.doubtnut.com/l/_j1qalgRdKx8z

24. Let p(x) 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

A9
B.8
C.7

D.6

Answer: A

o Watch Video Solution

25. Let f be a function defined on R such that
£ (z) = 2010(z — 2009)(z — 2010)*(z — 2011)*(z — 2012)*Vz € R

If g is a function defined on R with values in the interval ] 0, oo[ such that


https://dl.doubtnut.com/l/_j1qalgRdKx8z
https://dl.doubtnut.com/l/_qfysf9kBvNBd
https://dl.doubtnut.com/l/_9Y1iX6IVTIrP

f(z) =log(g(z)) Yz € R then the number of point in R at which g has

a local maximum is

Al
B.2
C.3

D.4

Answer: A

° Watch Video Solution

26. Let ‘f(theta)=sin(tan”(-1)((sintheta)/(sqrt(cos2theta)))),w h e r e-pi/4

A1l
B.2
C.3

D.4


https://dl.doubtnut.com/l/_9Y1iX6IVTIrP
https://dl.doubtnut.com/l/_J14LkFoAOhar

Answer: A

° Watch Video Solution

27. The minimum value of the sum of real number

e’ a*3a731,a% andaPwitha > 0is

A.8
B.10
C.4

D.1

Answer: A

° Watch Video Solution

Miscelaneous Exercise Matching Entries



https://dl.doubtnut.com/l/_J14LkFoAOhar
https://dl.doubtnut.com/l/_Nf2ObqLlboXS

List-A List-B

1 ot
{a) Thnmu.\lnjunl‘[—] is 1. ab
x
(b} Pisa point on the parabola ¥* = 8x such that its distance from the
circle x* +(y +6)* =1 is minimum is 2. e
(e} Minimum area of triangle formed by any langent 1o
2 2
nlllpn:—lri—lﬂmdthumﬂm-mﬁmt 3 ' fip/a)
Id) sin® xcos? x  where p.g are + ive and x acute is maximum at x = 4. (2-49

o View Text Solution

Miscelaneous Exercise Comprehension

1L.If f: R € R is defined by

2
— 1
flz) = u, 0 < a < 2,the which of the following is true:

2 +azx +1
AR+a)’f )+ 2-a)f’(=1) =0
B.(2—a)’f""(1) — (2+a)*f""(~1) =0
CfMf(-1)=2-a

DS (Nf(~1) = — (2+0)?)

Answer:



https://dl.doubtnut.com/l/_7NWc3BOozTGX
https://dl.doubtnut.com/l/_JGGo8FPJx4gU

| o Watch Video Solution

2. Consider the function f:( —o0,00) — ( — 00,00) defined by

2
— 1
flz) = u; 0 < a < 2.Which of the following is true?

2 +ax +1

A. f(x) is decreasing on [ -1,1] and has a local minimum at x =1

B. f(x) is increasing on [-1,]] but has a local maximum at x =1

C.f(x) is increasing on [ -1,]] but has neither a local maximum nor a
local minimum at x =1

D.f (x) is decreasing on [ -1,]] but has neither a local maximum nor a

local minimum at x=1

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_JGGo8FPJx4gU
https://dl.doubtnut.com/l/_rt0YXMqcSeMB

3. Consider the function f: ( — 00, 00) — ( — 00, 00) defined by f(x)

z2 —azr +1

—— 0<a<x?2
22+ar+1’
e(l«'
f ()
Let g(z) = dt
9(e) 1+ ¢

0
Which of the following is true ?

A. g’ () is positive on [ — 0o, 0] and negative on [0, 0]
B. g’ (x)is negative on [ — oo, 0] and positive on [0, oo
C.g(z)  changes sign on both [ — 0o, 0] and [0, o]

D. g(z) does not change sign on [ — 00, 0]

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_a5Hia49JEvYq

