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APPLICATION OF DERIVATIVES

Exercise Single Choice Problems

1. The difference between the maximum and minimum value of the

function f(z) = 3sin*z — cos® z is :

>

w
| o | w

D.4


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_WEooxVr3WMBD

Answer: D

° Watch Video Solution

2.Afunction y = f(z) has a second order derivative f(z) = 6(z — 1).If
its graph passes through the point (2, 1) and at that point the tangent

to the graph is y = 3z — 5 then the function is

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_WEooxVr3WMBD
https://dl.doubtnut.com/l/_sVzMcou5qQjN

k

3. If the subnormal at any point on the curve y = 3Lk, z* is of constant

length the k equals to :

B.1
C.2

D.O

Answer: A

° Watch Video Solution

4.1f z° — gz + 4r is divisible by (z — ¢)* then which of the following
must hold true

Ag=r

B.gq+r=20

Cg®+r=0


https://dl.doubtnut.com/l/_eTwXmgzXWiX1
https://dl.doubtnut.com/l/_EC1Twa8mlxkc

D.q4:r

Answer: C

° Watch Video Solution

5. A spherical iron ball 10 cm in radius is coated with a layer of ice of
unirform thichness that melts at a rate of 50cm3/min. when the
thickness of ice is 5 cm, then the rate at which the thickness of ice

decreases, is

A Lcm / min
36m

B. Lcm / min
187

C. Lcm / min
o4m

D. icm/ min
6
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_EC1Twa8mlxkc
https://dl.doubtnut.com/l/_IuvHEzYIvk8A

x — 2
6. If f(z) = E ( 4;, then number of local extemas for g (x),
x

B.4
C.5

D. None of these

Answer: C

o Watch Video Solution

7. Two straight roads OA and OB intersect at an angle 60°. A car
approaches O from A, where OA = 700m at a uniform speed of 20 m/s,
Simultaneously, a runner starts running from O towards B at a uniform
speed of 5 m/s. The time after start when the car and the runner are

closest is :


https://dl.doubtnut.com/l/_IuvHEzYIvk8A
https://dl.doubtnut.com/l/_lKjAcVzUIMP1
https://dl.doubtnut.com/l/_1C3LVy6Xm04p

A. 10 sec

B. 15 sec

C.20 sec

D. 30 sec

Answer: D

° Watch Video Solution

8 a— 3z -2<z<0 " h I
. Let f(x) = Az + 3 0<zel @ | f(z) has smallest

valueat x = 0, then range of a, is

A (- o0,3)
B.(— 00, 3]
C. (3, o)

D.( — 3, 00)

Answer: D


https://dl.doubtnut.com/l/_1C3LVy6Xm04p
https://dl.doubtnut.com/l/_rxsS9C4HWaUM

° Watch Video Solution

—k
9. |If f(w):{3+’$—k|,$§kaz—2+w,m>k has

€r —

minimum at z = k, thena € Rb.|a|] < 2c. |a| > 2d.1 < |a| < 2

Aa€eR
B. |la|] < 2
C.la| >2

D.1< |a| <2

Answer: C

° Watch Video Solution

d2
10. For a certain curve — = 6z — 4 and curve has local minimum
dzx

values batxr = 1, Let the global maximum and global minimum vlaues,

where 0 < x < 2, are M and m. Then the vlaue of (M-m) equals to :


https://dl.doubtnut.com/l/_rxsS9C4HWaUM
https://dl.doubtnut.com/l/_cE7Lm2YISZPg
https://dl.doubtnut.com/l/_8bftsEuqwWYq

B.2

C.12

D. —12

Answer: B

° Watch Video Solution

7
1. The tangent to y = az? + bz + Eat(l, 2) is parallel to the normal at

the point ( — 2, 2) on the curve y = * + 6z + 10. Then the vlaue of
% —bis:

A2

B.O

C.3

D.1


https://dl.doubtnut.com/l/_8bftsEuqwWYq
https://dl.doubtnut.com/l/_aWY6ZHQqfwWN

Answer: C

° Watch Video Solution

12. If (a,b) be the point on the curve 9y2 = 23 where normal to the curve

make equal intercepts with the axis, then the value of (a + b) is:

D. None of these

Answer: C

° Watch Video Solution

13. For a certain curve y=f(x) satisfying

d2
d_g; = 6z — 4, f(x) has a local minimum value 5 when x=1, Find the
T


https://dl.doubtnut.com/l/_aWY6ZHQqfwWN
https://dl.doubtnut.com/l/_Xr1DZdINZ8oI
https://dl.doubtnut.com/l/_iU1r5cml2A5a

equation of the curve and also the gobal maximum and global minimum
values of f(x) given that 0 < o < 2.

A1l

B.O

C.5

D. None of these

Answer: C

° Watch Video Solution

14. Let A be the point where the curve
5a’z® + 10ax® + z + 2y —4=0(a € R,a # 0) meets the y-axis,
then the equation of tangent to the curve at the point where normal at

A meets the curve again, is:

Az —ay+2a=0

Bar+y—2=0


https://dl.doubtnut.com/l/_iU1r5cml2A5a
https://dl.doubtnut.com/l/_0qlzggujfZbf

C2zx —y+2=0

D.z +2y—4=0

Answer: C

o Watch Video Solution

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

1
function f(z) = cosx + 5 cos 2z — 5 cos 3z

1
)
3

—_

—

6
9
g
v
3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_0qlzggujfZbf
https://dl.doubtnut.com/l/_4ENBDQH9Qjal
https://dl.doubtnut.com/l/_cSyUeYpOpUW3

16. The ordinate of point on the curve y = ,/x which is closest to the

point (2, 1) is

2

A. +\/§
2

: 1++4/2

D)
—1++/3

5

D.1

Answer: A

° Watch Video Solution

17. The  tangent at a point P

(24—\/4—1:2
y=1In

on the curve

) — /4 — z* meets the y-axis at T, then PT>

2 — /4 — 22

equals to :

A2

B.4


https://dl.doubtnut.com/l/_cSyUeYpOpUW3
https://dl.doubtnut.com/l/_HUk3trx3yOSk

C.8

D.16

Answer: B

° Watch Video Solution

3
o dt
18. Let flz) = / for

. Int
z > 1 and g(z) = / (2> — Int) f(t)dt(z > 1), then:
1
A.g is increasing on (1, co)
B. g is decreasing on (1, c0)
C. g is increasing on (1, 20 and decreasing on (2, 00)

D. g is decreasing on (1, 2) and increasing on (2, o)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_HUk3trx3yOSk
https://dl.doubtnut.com/l/_FgF9axewGhgj

19. Let f(z) = x>+ 62> +ax +2, if (-3, —1) is the largest

possible interval for which f(z) is decreasing function, then a =

A3

B.9

D.1

Answer: B

° Watch Video Solution

20. Let f(m — =tan ! (H—i) Then difference of the greatest and

least value of f(x) on[0, 1] is:

Am/2

B.m/4


https://dl.doubtnut.com/l/_ytgPvS4Cv8L5
https://dl.doubtnut.com/l/_RqjjwXhOuB6F

Cm

D.7w/3

Answer: B

o Watch Video Solution

2. The number of integral values of a for which

f(z) = * + (a + 2)2® + 3azx + 5is monotonicin Yz € R

B.4
C.6

D.7

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_RqjjwXhOuB6F
https://dl.doubtnut.com/l/_Esl1AWWjh7OT
https://dl.doubtnut.com/l/_pE6hRQbP7fZw

22. The number of

flz) = (/Ox (cos®t — 3\/ﬂdt) + %x4/3 _

B.8

C.6

Answer: D

critical

r+1
2

points

in (0, 67] is:

of

° Watch Video Solution

2 z?

5

2 4% 4

23. Let f(xz) = min ll -3

value of f(x) is

], for 0 < z <1 then maximum


https://dl.doubtnut.com/l/_pE6hRQbP7fZw
https://dl.doubtnut.com/l/_HkYXakqZCPio

Answer: D

o Watch Video Solution

2— |22 +5z+6] z#£ —2
¥ +1 r= —2

24.Let f(z) = {

Has relative maximum at £ = — 2, then complete set of values b can
take is:

Alb| >1

B.|b] <1

Cb>1

D.b<1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_HkYXakqZCPio
https://dl.doubtnut.com/l/_HBf4pmu6BICg
https://dl.doubtnut.com/l/_GeVMlGpGyw11

cos 1z —1<z<0

mzx + ¢ O0<zx<1 ’ Lagrangels

25. Let for function f(x) = l

mean value theorem is applicable in [ — 1, 1] then ordered pair (m, ¢) is:

Answer: D

° Watch Video Solution

26. Tangents are drawn from the origin to the curve y = cos X. Their

points of contact lie on

1
1 _ 1,
S
11
C.?—ﬁ—i_


https://dl.doubtnut.com/l/_GeVMlGpGyw11
https://dl.doubtnut.com/l/_hlWl83fAMO3Y

Answer: C

o Watch Video Solution

27. The least natural number a for which z + az =2 > 2Vz € (0, 00) is
1(b) 2 (c) 5 (d) none of these

Al

B.2

C.5

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_hlWl83fAMO3Y
https://dl.doubtnut.com/l/_EkAVpAoaOWzm

28. Angle between the tangents to the curve y = 2> — 5z + 6 at the

T T T T
points (2,0) and (3,0) is: (a) 3 (b) Bl (c) 3 (d) 1

N w3 o3

Answer: D

° Watch Video Solution

29. Difference between the greatest and least values opf the function
T
f(z) = / (cos®t + cost + 2) dt in the interval [0, 27] is K, then K is
0
equal to:

Al

B.3


https://dl.doubtnut.com/l/_CY9khbOZZAxA
https://dl.doubtnut.com/l/_nCeqZT4HDxYL

C.5

D. None of these

Answer: C

o Watch Video Solution

in 6 0
30. The range of the function f(6) = Sl; + tan0’0 € (O> %) is

equal to:

A. (0, 0c0)

()

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_nCeqZT4HDxYL
https://dl.doubtnut.com/l/_iqYTb75IqK15
https://dl.doubtnut.com/l/_wpycoQGxmcaN

31. Number of integers in the range of 'c' so that the equation
23 — 3z + ¢ = 0 has all its roots real and distinct is

A2

B.3

C.4

D.5

Answer: B

° Watch Video Solution

32.Let f(z) = /e‘”(ac — 1)(z — 2)dz, then f(x) decrease in the interval


https://dl.doubtnut.com/l/_wpycoQGxmcaN
https://dl.doubtnut.com/l/_VCGLZS72HClJ

D. ( — o0, 1)ii(2, 00)

Answer: C

o Watch Video Solution

33.If the cubic polymomial y = az® + bz® + cz + d(a, b, ¢, d € R) has
only one critical point in its entire domain and ac = 2, then the value of
|b| is:

A /2

B.1/3

C./5

D./6

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_VCGLZS72HClJ
https://dl.doubtnut.com/l/_xQvEzJzRgyqP
https://dl.doubtnut.com/l/_2uhlc4Jjcd1K

34.0nthecurvey = ———
1+=z

first quadrant is :

A14
E,g

Answer: D

1

the point at which | ¥
, the point at which | —
2 P dz

is greatest in the

0 Watch Video Solution

35.1f fi(x) = 2z, fo(x) = 3sinz — x cos x then forx € (O, %)

A f(z) > g(z)

B. f(z) < g(=)

C. f(z) = g(=) has exactly one real root.



https://dl.doubtnut.com/l/_2uhlc4Jjcd1K
https://dl.doubtnut.com/l/_FX8hyA0WjOlN

D. f(z) = g(z) has exactly two real roots

Answer: A

° Watch Video Solution

29(x
36.let f(z) = sin_l( 9(z) 5 ), then which are correct ?

1+ g(x)
(i) f (x) is decreasing if g(x) is increasig and |g(z) > 1

(ii) f(z) is an increasing function if g(x) is increasing and |g(z)| < 1
(iii) f (x) is decreasing function if f(z) is decreasing and |g(z)| > 1
A. (i) and (iii)
B. (i) and (ii)
C. (i) (ii) and (iii)

D. (iii)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_FX8hyA0WjOlN
https://dl.doubtnut.com/l/_BuOk6nSvm307

37. The graph of the function y = f(x) has a unique tangent at the

point  (e% 0) through which the graph passes then
log, {1+ 7f(2)}  sin f(a)
3f(x)

lim (z — €%

Al
B.3
C.2

D.7

Answer: C

° Watch Video Solution

38. Let f(z) be a function such that f'(z) = log; ,5(logs(sinz + a)).

The complete set of values of 'a' for which f(z) is strictly decreasing for

all real values of x is:


https://dl.doubtnut.com/l/_BuOk6nSvm307
https://dl.doubtnut.com/l/_IiHvXZUzUdQY
https://dl.doubtnut.com/l/_BuivauuH8dbX

A.[4, c0)
B. [3, 4]
C.(—o00,4)

D. [2, 00)

Answer: A

° Watch Video Solution

39.1f f(z) = aln|z| 4 bz? + z has extremas at z = 1 and z = 3 then:

3 1
Aa=—,b= — —
a 4,b 3
3 1
B.a=—,b6= —
a 4,b A
3 1
C.a——z,b——g
3 1
Da= ——,b= —
a 4:,b 3
Answer: C

| 0 Watch Video Solution


https://dl.doubtnut.com/l/_BuivauuH8dbX
https://dl.doubtnut.com/l/_cS5n0RYQDyWH

1+ sinzx z <0
22—z+1 >0

40. Let f(x) = {
A.f has alocal maximumatxz = 0
B.f has a local minimumatz =0

C.fis increasing everywhere

D. fis decreasing everywhere

Answer: A

° Watch Video Solution

41. If m and n are positive

flz) = /1 (t —a)®(t — b)*™ " 'dt, a # b, then

A.z = bis a point of local minimum

B.x = bis a point of local maximum

integers

and


https://dl.doubtnut.com/l/_cS5n0RYQDyWH
https://dl.doubtnut.com/l/_tQuiEJB2fhRm
https://dl.doubtnut.com/l/_F2DXCQhbXQ9T

C.xz = ais a point of local minimum

D.x = ais a point of local maximum

Answer: A

° Watch Video Solution

42. For any the real fthe maximum value ofcos?(cos 6) + sin?(sin#) is

A1
B.1+sin’1
C1l-+ cos® 1

D. Does not exist

Answer: B

0 Watch Video Solution



https://dl.doubtnut.com/l/_F2DXCQhbXQ9T
https://dl.doubtnut.com/l/_qB2iaR9wsGc5

43. If the tangentat P of the curve y? = z3 intersect the curve again at Q

and the straigta line OP, OQ have inclinations a and B where O is

origin, then — has the value equals to
A—1
B.—2
C.2

Answer: B

o Watch Video Solution

44.If x 4+ 4y = 14 is a normal to the curve y2 = azr’ — B at (2,3), then

the valueof @ + Bis9(b) —5(c) 7 (d) — 7

A.9


https://dl.doubtnut.com/l/_tq0sR8NlNh9B
https://dl.doubtnut.com/l/_jtNCAdSjlUjm

C.7

Answer: A

° Watch Video Solution

45. The tangent to the curve y = e at a point (0,1) meets the x-axis at

(a,0), where a € [ — 2, — 1] . Then k € [—%,O] (b) l—l, —%]

0,1] (d 11
[a]()lE)

Answer: D

0 Watch Video Solution



https://dl.doubtnut.com/l/_jtNCAdSjlUjm
https://dl.doubtnut.com/l/_kYISQovNQdXm

46. Which of the following graph represent

VE
flz) = /0 e® du,forz > 0 and f(0) = o

0] — X
A.
le
.
0 > X
B.
le
fe) »x
C.
AY
O : b
D.

Answer: B

the

function


https://dl.doubtnut.com/l/_kYISQovNQdXm
https://dl.doubtnut.com/l/_qReffSKSXJEL

° Watch Video Solution

47. Let f(x) = (x — a)(x — b)(x — ¢) be a ral vlued function where
a < be(a, b, c € R) such that f''(a) = 0. Then if a € (g, ¢3), which
one of the following is correct ?

Aa<c <bandb<c <c

B.a<c,co<b

Cb<c,ca<c

D. None of these

Answer: A

° Watch Video Solution

48. f(x) = 2® —x — 1,z € [1,2]. Consider the following statements :

A.fis increasing on [1, 2]


https://dl.doubtnut.com/l/_qReffSKSXJEL
https://dl.doubtnut.com/l/_fMjYRfbuftQH
https://dl.doubtnut.com/l/_nhv1ZhJfmQEV

B.f has aroot in [1, 2]
C.fis decreasing on [1, 2]

D.f has no root in [1, 2]

Answer: A

° Watch Video Solution

49. Which one of the following curves is the orthogonal trajectory of
straight lines passing through a fixed point (a,b) ?

Ax—a=k(y—b)

B.(z —a)(y—0b) =k

C.(z—a)” =k(y—0)

D.(z —a)’ 4+ (y—b)° =k

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_nhv1ZhJfmQEV
https://dl.doubtnut.com/l/_8S8VLkG50gST

50. The function f(z) = sin®z — msinz is defined on open interval

T T . . ..
( - 5) and if assumes only 1 maximum value and only 1 minimum

value on this interval. Then, which one of the must be correct?

Ad<m<3
B.—-3<m<O0
Cm >3

Dm< —3

Answer: A

° Watch Video Solution

51. The greatest of the numbers 2%, 3§, 4i, 5%, 6% and 7% is

A 2172

B.31/3


https://dl.doubtnut.com/l/_8S8VLkG50gST
https://dl.doubtnut.com/l/_12E7YlgXhpVd
https://dl.doubtnut.com/l/_H0xyD82c4GQz

.77

D.6!/6

Answer: B

o Watch Video Solution

52. Let | be the line through (0,0) an tangent to the curve
y = x> + = + 16. Then the slope of | equal to :

A.10

B. 1

C.17

D.13

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_H0xyD82c4GQz
https://dl.doubtnut.com/l/_pXxCqmWvbzXw
https://dl.doubtnut.com/l/_nMunBFOUN4oM

53. The slope of the tangent at the point of inflection of
y = x> — 3z? + 6z + 2009 is equal to :

A.2

B.3

C.1

D.4

Answer: B

° Watch Video Solution

54. Let f be a real valued function with (n + 1) derivatives at each point

of R. For each pair of real numbers a, b, a < b, such that

. ) + f(B) + ... . + (™) (b)
fla) + f'(a) +..... + f(")(a)

Statement-1: There is a number ¢ € h(a, b) for which £ ("*1) (¢) = f(c)

because


https://dl.doubtnut.com/l/_nMunBFOUN4oM
https://dl.doubtnut.com/l/_zzfk4q050aJE

Statement-2: If h(z) be a derivable function such that h(p) = h(q) then

by Rolle's theorem h'(d) = 9, d € (p, q)

A. Statement-1 is true, statemet-2 is true and statement-2 is correct

explanation for statement-1

B. Statement-1 is true, statement-2 is true and statement-2 is not

correct explanation for statement-1

C. Statement-1is true, statement-2 is false

D. Statement-1 is false, statement-2 is true

Answer: A

° View Text Solution

55. If f(x) is a differentiable real valued
f ' (z) —3f (x) >3Ve >0 and f'(0) = —1,

f(z) +zVz > 0is

function satisfying

then


https://dl.doubtnut.com/l/_zzfk4q050aJE
https://dl.doubtnut.com/l/_UK2vvN1D6NWq

A. strictly increasing

B. strictly decreasing

C. non monotonic

D. data insufficient

Answer: A

° Watch Video Solution

56. If the line joining the points (0, 3)and(5, — 2) is a tangent to the

curvey = ,then the value of cis 1(b) —2 (c) 4 (d) none of these

+1

A2

B.3

C.4

D.5

Answer: C


https://dl.doubtnut.com/l/_UK2vvN1D6NWq
https://dl.doubtnut.com/l/_Ju938GSuDeGU

° Watch Video Solution

57. Number of solutions (s) of in [sinz| = — 2 if z € l— 5 —]
is/are:

A.2

B.4

C.6

D.8

Answer: B

° Watch Video Solution

1

58. Find the value of a for which sin™ "z = |z — a| will have at least one

solution.

Al—1,1]


https://dl.doubtnut.com/l/_Ju938GSuDeGU
https://dl.doubtnut.com/l/_QxgKo9n59N0k
https://dl.doubtnut.com/l/_otZ6jXA0sXbe

B T 71':|
27 2
cli-21+7]
p.[Z_1 7T+1]
2 ’ 2
Answer: C

° Watch Video Solution

59. For any ral number b, let f (b) denotes the maximum of

2
sing + ————— + bV xz € R. Then the minimum valur of
3+ sinz

f(b) Vb € Ris:
A 1
"2
8 3
"4
c 1
"4
D.1

Answer: B



https://dl.doubtnut.com/l/_otZ6jXA0sXbe
https://dl.doubtnut.com/l/_bUpsHDJIHOkS

| o Watch Video Solution

60. Which of the following are correct

A.z* 4 22% — 6z + 2 = 0 has exactly four real solution

B.z® + 52 4+ 1 = 0 has exactly three real solutions

C.z" + ax + b = Owhere n is an even natural number has atmost
two real solution a, b, in R.

D.2® — 3z 4+ ¢ = 0,z > 0 has two real solutin for z € (0, 1)

Answer: C

° View Text Solution

61. For any real number b, let f (b) denotes the maximum of

sing + ———— +b|Vz € R. Then the minimum vlaue of
3+ sinz

F(b)Vb € Ris:


https://dl.doubtnut.com/l/_bUpsHDJIHOkS
https://dl.doubtnut.com/l/_k5L66YImF84J
https://dl.doubtnut.com/l/_UJKNpnh3TW9B

= ] o=

D.1

Answer: B

o Watch Video Solution

62. Find the coordinates of the point on the curve y = where

1+ 22

the tangent to the curve has the greatest slope.

A. (0, 0)
(05)
(a8
o (12

Answer: A


https://dl.doubtnut.com/l/_UJKNpnh3TW9B
https://dl.doubtnut.com/l/_acggl1XFj3k5

° Watch Video Solution

63. Let f:[0,2p] - [—3,3] be a given function defined at

T
f(z) = cos X The slope of the tangent to the curve y = f '(z) at

the point where the curve crosses the y-axis is:

A —1

B 2
-3

c 1

6

b 1
-3
Answer: B

° Watch Video Solution

64. Number of stationary points in [0,po] for the function

f(z) = sinz + tanz — 2z is:



https://dl.doubtnut.com/l/_acggl1XFj3k5
https://dl.doubtnut.com/l/_skG5NiwhyPO7
https://dl.doubtnut.com/l/_Pq4PBI5CWfG7

A.O

B.1

C.2

D.3

Answer: C

° Watch Video Solution

a+ 2¢

65. If ap,c d € R such that
+ 3d

4
+ 3 = 0, then the equation
az® 4+ bz® + cx +d = 0 has

A. atleast one root in ( — 1, 0)

B. atleast one root in (0, 1)

C.norootin ( —1,1)

D. no root in (0, 2)

Answer: B


https://dl.doubtnut.com/l/_Pq4PBI5CWfG7
https://dl.doubtnut.com/l/_tGiE5H8xlcpv

° Watch Video Solution

66. If f'(z)¢(x)(z — 2)°. Were ¢(2) # 0 and ¢(z) is continuous at
x = 2 then in the neighbouhood of z = 2

A.fis increasing if (2) < 0

B. f is decreasing if $(2) > 0

C.fis neither increasing nor decreasing

D. fis increasin if ¢(2) > 0

Answer: D

° Watch Video Solution

67. If the functio f(z)® — 62% + az + b satisfies Rolle's theorem in the

24/3 +1
interval [1,3] and f’ (\/_—\/;> = 0, then

Aa= —11,b=5


https://dl.doubtnut.com/l/_tGiE5H8xlcpv
https://dl.doubtnut.com/l/_LitD2CurARJJ
https://dl.doubtnut.com/l/_55COzWKGPgCi

B.a= —11,b= —6

Ca=11,b€e R

D.1=22b= —6

Answer: C

° Watch Video Solution

68. For which of the following function 9s) Lagrange's mean value

theorem is not applicable in [1, 2] ?

N o|w

Answer: A

V.


https://dl.doubtnut.com/l/_55COzWKGPgCi
https://dl.doubtnut.com/l/_Wciecw10aSiA

l o View |ext Solution J

2 2
69. If the curves m_2 + yT — 1 and y? = 16z intersect at right angles,
a
then:
Aa= £1

B.a = +./3
Ca= +./3

D.a = ++2

Answer: D

° Watch Video Solution

70. If the line zcosa + ysina = P touches the curve 4z = 27ay?,

then — =
a

A. cot? o cos o


https://dl.doubtnut.com/l/_Wciecw10aSiA
https://dl.doubtnut.com/l/_CIqh2X0sACUq
https://dl.doubtnut.com/l/_z7dEAXl1M1No

B. cot? asina

C.tna’a cos o

D.tan? asina

Answer: A

o Watch Video Solution

Exercise One Or More Than Answer Is Are Correct

1. common tangent toy = z® and z = ¢

1
Ar —y=—
V3
B 1
XY= — —=
V3
c 2
XY= ——=
3v/3
—2
Dz —y=

3v3

Answer: C::D


https://dl.doubtnut.com/l/_z7dEAXl1M1No
https://dl.doubtnut.com/l/_GTnuZ7ocJiJ7

° Watch Video Solution

2. Llet f:[0,8) = R be differentiable function such that

f(0) =0, f(4) =1, f(8) = 1, then which of the following hold(s) good

?
. 1
A. There exist some ¢; € (0, 8) where f(¢;) = 1
. 1
B. There exist some z € (0, 8) where f’(c) = Tl
C.There exist ¢1, ¢ € [0, 8] where 8f"(¢;) f(cy) =1
D. There exist some a, B =(0,2) such that
[ 10 =ss(@) + 52(5%)
Answer: A::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_GTnuZ7ocJiJ7
https://dl.doubtnut.com/l/_DqM1EjdQd4DS

3.1f f(z) = {sin”'(sinz),z > 0

T -1

5= 0, thencos™ “(cosz),x < 0
A.z = Ois a point of maxima
B. f(x) is continous Vz € R

C. glolab maximum vlaue of f(z)Vx € Ris =

D. global minimum vlaue of f(z) V& € Ris 0

Answer: A::C::D

° Watch Video Solution

4. A function f: R — R is given by f(x)

I
—N
8
'
/N
[\
+
Z.
=
i~3|»—~
N———"
8
N
[e=)

then

A.f has a continous derivative Vx € R

B. fis a bounded function


https://dl.doubtnut.com/l/_C11h1rYPYkCj
https://dl.doubtnut.com/l/_vWQKLOFISyxN

C.fhas an global minimumatz =0

D.f"is continous Vz € R

Answer: A::C::D

° View Text Solution

51 f'’(z) | <1Vz € R, and f(0) = 0 = £'(0), then which of the

following can not be true ?

1 1
A'f<_§>:€

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

° Watch Video Solution



https://dl.doubtnut.com/l/_vWQKLOFISyxN
https://dl.doubtnut.com/l/_ofT8FcDb9USs
https://dl.doubtnut.com/l/_7N65451IYUZN

6.Let f:[ — 3,4] — R such that f'’(z) > Oforall z € [ — 3, 4], then

which of the following are always true ?

A.f (x) has a relative minimumon ( — 3, 4)
B. f (x) has a minimum on [ — 3, 4]
C.f (x) has a maximumon [ — 3, 4]

D.if f(3) = f(4), then f(x) has a critical point on | — 3, 4]

Answer: B::C::D

° Watch Video Solution

7. Let f (x) be twice differentialbe function such that f’’(z) > 0 in
[0, 2]. Then:

A. f(0) + f(2) = 2f(x), for atleast onec, c € (0, 2)

B. f(0) + f(2) <2f(1)

C. £(0) + £(2) > 2f(1)


https://dl.doubtnut.com/l/_7N65451IYUZN
https://dl.doubtnut.com/l/_IprkvNZUuFJZ

D.2£(0) + £(2) > 3f<§)

Answer: C::D

° Watch Video Solution

8.Let g(x) be a cubic polnomial having local maximum at x = — 1 and
g '(x) has a local minimum at z =1, Ifg( — 1) = 10g, (3) = — 22,
then

A. perpendicular distance between its two horizontal tangents is 12
B. perpendicular distance betweent its two horizontal tangents is 32
C. g(z) = 0 has atleast one real root lying in interval ( — 2, 0)

D.g(x) = 0, has 3 distinict real roots

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_IprkvNZUuFJZ
https://dl.doubtnut.com/l/_5YcKyQCKXtTP
https://dl.doubtnut.com/l/_pDKgQjvNfKCf

9. Let S be the set of real values of parameter A for which the equation
f(x) = 22> — 3(2 + A)z® + 12X\ x has exactly one local maximum and

exactly one local minimum. Then S is a subset of

AXe(—4,00)

B.A € (—00,0)
cCAe(—-3,3)
D.A € (1, 00)

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

° Watch Video Solution

10. The function f(z) =1+ xln(zc + 1+ :1:2> —V1—2%is:

A. strictly increasing Az € (0, 1)
B. strictly decrreasing Vz € ( — 1, 0)

C. strictly decreasing for z € ( — 1, 0)


https://dl.doubtnut.com/l/_pDKgQjvNfKCf
https://dl.doubtnut.com/l/_ImSc5cl4ivVs

D. strictly decreasing for z € (0, 1)

Answer: A::C::D

° Watch Video Solution

1. Let m and n bwe positive integers and z,y > 0 and = + y = k,

where k is constnat. Let f(z, y) = z™y", then:

mk

A. i i h =
f(z, y) is maximum when z o

B. f(x, y) is maximuim wheere x = y

mnnmkm+n
(m + n)m+n

) ) km—l—nmmnn
D. maximum vlaue of f(z, y)is ——

C. maximum value of f(z, y)is

(m + n)m+n

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_ImSc5cl4ivVs
https://dl.doubtnut.com/l/_OpFdbZxmtt4f

12. Determine the equation of straight line which is tangent at one point
and normal at any point of the curve z = 3%,y = 23

Ay+ 43z —-1)=0

B.y—3(z—-1) =0

Cy++2(z—2)=0

D.y —/2(x —2) =0

Answer: C::D

° Watch Video Solution

13. A curve is such that the ratio of the subnomal at any point to the sum
of its co-ordinates is equal tothe ratio of the ordinate of this point to its
abscissa. If the curve passes through M(1,0), then possible equation of

the curve is(are)

Ay=cxlnx


https://dl.doubtnut.com/l/_p2sv7eLnACZ3
https://dl.doubtnut.com/l/_gsEFRdtdFsjl

T
2(x — 1)
C.y=
Yy 22
b _1—:22
Y= 2z

Answer: A::D

° Watch Video Solution

14. Number of A parabola of the form y = az? + bz + ¢ with a > 0

intersection (s)of these graph of f(z) = .number of a possible

x? —

distinct intersection(s) of these graph is

A.O
B.2
C.3

D.4

Answer: B::C::D

r "\


https://dl.doubtnut.com/l/_gsEFRdtdFsjl
https://dl.doubtnut.com/l/_lRhhgkFTGe3t

| ° Watch Video Solution

15. Find the gradient of the line passing through the point (2,8) and

touching the curve y = 3.

A3

B.6

C.9

Answer: A::D

° Watch Video Solution

16. The equation = + cosx = a has exactly one positive root. Complete

set of values of 'a’ is

Aa € (0,1)


https://dl.doubtnut.com/l/_lRhhgkFTGe3t
https://dl.doubtnut.com/l/_GZQ7bQBINoFo
https://dl.doubtnut.com/l/_z3vrfvusSfFz

B.a € (2,3)
C.a € (1, 00)

D.a € (—o00,1)

Answer: B::C

° Watch Video Solution

17. Given that f(z) is a non-constant linear function. Then the curves :

A.y = f(z) and y = f'(z) are orthogonal
B.y = f(z) and y = f *( — ) are orthogonal
C.y= f(—z) and y = f () are orthogonal

D.y = f( — ) and y = f !( — z) are orthogonal

Answer: B::C

0 Watch Video Solution



https://dl.doubtnut.com/l/_z3vrfvusSfFz
https://dl.doubtnut.com/l/_zEPHNqe3QnkY

18. f(z) = /0 et (82 — 1) (t + 1) dt(z > 0) then::

A. The number of point iof inflections is atleast 1
B. The number of point of inflectins is O
C. The number of point of local maxima is 1

D. The number of point of local minima is 1

Answer: A::D

° Watch Video Solution

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

noneo fthese

A. only one real root which is positiveifa > 1,b < 0


https://dl.doubtnut.com/l/_exiiuzqATxHc
https://dl.doubtnut.com/l/_zpKb52p8Ildt

B. only one real root which is negative ifa > 1,6 > 0

C.only one real root which is negative ifa < —1,b < 0

D. only one real root which is positive ifa < —1,b < 0

Answer: A::B::C

o Watch Video Solution

20. Which of the following graphs represent function whose derivatives

have a maximum in the interval (0, 1) ?



https://dl.doubtnut.com/l/_zpKb52p8Ildt
https://dl.doubtnut.com/l/_9EXZriCi0aY4

g

Answer: A::B

° Watch Video Solution

. 5 7T . .
21. Consider f(z) =sin’z — 1,z € [O, 5]’ which of the following

is/are correct ?

A. fis strictly decreasing in [0, %]

B. fis strictlvi . . |:7T 7T:|
. T IS STrictly Increasing In Z’?

C. There exist a numbe 'c' in (O, g) such that f(c) = 0

D. The equation f(z) = 0 has only two roots in [O, g]


https://dl.doubtnut.com/l/_9EXZriCi0aY4
https://dl.doubtnut.com/l/_jnPYHes7Hx1B

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

° Watch Video Solution

22. If f(z) = z"logz and f(0) = 0 then the value of a for which

Rolle's theorem can be applied in [0,1] is

a_L
T2
B_1
3
=
1
D.—1

Answer: B::C

° Watch Video Solution

23. Which of the following is/are

flz) = /0 COtSt dt(z > 0)?

true

for

the

function


https://dl.doubtnut.com/l/_jnPYHes7Hx1B
https://dl.doubtnut.com/l/_2TtE7GKny5ur
https://dl.doubtnut.com/l/_52y34jAGi4wE

Af (x) is monotonically increasing in
((4n _1), g (4n + 1)%) Vn e N

B.f (x) has a local minima at z = (4n — 1)% Vne N

C.The point of infection of the curve y = f(z) lie on the curve
ztanz +1=0

D. Number of critiacal points of y = f(z) in (0, 107) are 19

Answer: A::B::C

o Watch Video Solution

24, Let F(z) = (f(z))* + (f'(z))?, F(0) = 6, whtere f (x) is a thrice

differentiable function such that |f(z)| | < 1Vx € [—1,1], then

choose the correct statement (s)

A.there is atleast one point in each of the intervals

(—1,0) and (0, 1) where |f'(z) < 2


https://dl.doubtnut.com/l/_52y34jAGi4wE
https://dl.doubtnut.com/l/_WVYHqJcfTjse

B.there is atleast one point in each of the intervals

(—1,0) and (0, 1) where F(z) <5
C. there is no poin tof local maxima of F'(z) in ( — 1, 1)

D.forsomece (—1,1),F(c) > 6,F'(¢) =0 and f''(c) <0

Answer: A::B::D

o View Text Solution

d+x2—102 —-1<z<0

25. Let f(x) = < sinz 0 <z < x/2 then f(x) has

1+ cosz m/2<z<mT

A.local maximum at x =

o3 o]y

B. local minimum at x =
C. absolute minimumatz = 0, 7

T
D. absolute maximum at z = 5

Answer: A::C::D

Pa


https://dl.doubtnut.com/l/_WVYHqJcfTjse
https://dl.doubtnut.com/l/_iwk4v9f7GOX8

| ° Watch Video Solution

26. Minimum distnace between the curves

v’ =z —1and 2> =2 — 1 and 2?> = y — 1lisequal to:

Answer: B

° Watch Video Solution

— X

27. For the equation

which of the following statement(s) is/are
z+1

correct ?

A.When A € (0, co) equation has 2 real and distinct roots


https://dl.doubtnut.com/l/_iwk4v9f7GOX8
https://dl.doubtnut.com/l/_i45YgJPtgsIk
https://dl.doubtnut.com/l/_PPodGhjFNnWZ

B.When A, € ( — 00, — ez) equation has 2 real and istinct roots

C.When A € (0, o0) equation hs 1 real root

D.When A € ( — e, 0) equation has no real root

Answer: B::C::D

° Watch Video Solution

28. If y=mz+5 is a tangent to

23y® = az® + by*atP(1, 2), then

18
A. b= —
a + 5
B.a >b
Ca<bd

19
D. = —
a+b 3

Answer: B::D

the

curve

° Watch Video Solution



https://dl.doubtnut.com/l/_PPodGhjFNnWZ
https://dl.doubtnut.com/l/_y095T7sCkqq5

20.1f (f(z) — (e + 2 +1)" — (fl@) + 1) (z* + 22 +1) =0

Ve € R — {0} and f(z) # +1, then which of the following

statement (s) is/are correct ?
A |f(z) > 2Vx € R — {0}
B. f(z) has a local maximum at

C. f(z) has alocal minimumatz = 1

D. /_7; (cosz) f(x)dz =0

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

° Watch Video Solution

Exercise Comprehension Type Problems



https://dl.doubtnut.com/l/_y095T7sCkqq5
https://dl.doubtnut.com/l/_PvBE6tilHEvO

1. Let y = f(z) such that
zy=z+y+1,z€ R— {1} and g(z) = zf(x)
The minimum value of g(z) is:

A3 —+2

B.3 + 2

C.3-2V2

D.3 + 2¢/2
Answer: D

° Watch Video Solution

2. Let y = f(x) such that
zy=z+y+1,z € R— {1} and g(z) = zf(x)
There exist two values of z,z; and x5 where g'(z) then

[z1| + |zo| =


https://dl.doubtnut.com/l/_QM6rUgrH1TH4
https://dl.doubtnut.com/l/_fwFpnYMVv8uj

Al

B.2

C.4

D.5

Answer: C

° Watch Video Solution

1—=z 0<zx<1
3.Let f(z) = | O 1<z <2and g(z) = [ f(t)dt.
(2 — z)° 2<z<3
Let the tangent to the curve y = g(z) at point P whose abscissa is E

2

cuts x-axis in point Q.
Let the pependiculat from point Q on x-axis meets the curve y = g() in

point R.

g(1) =

A.O



https://dl.doubtnut.com/l/_fwFpnYMVv8uj
https://dl.doubtnut.com/l/_V7oYIXwL9McO

N

C.1

D.2

Answer: B

o Watch Video Solution

1—=z 0<z<1
4.Let f(z) = |0 1<z <2and g(z) = [ f(t)dt.
(2 —z) 2<z<3

Let the tangent to the curve y = g(z) at point P whose abscissa is 3
cuts x-axis in point Q.

Let the pependiculat from point Q on x-axis meets the curve y = g(z) in
point R.

Rquation of tangent to the curve y = g(z)atP is:

Ady=12z — 1

B.3y =12z — 1



https://dl.doubtnut.com/l/_V7oYIXwL9McO
https://dl.doubtnut.com/l/_PW3XdR1xehF9

C1l2y =3z — 1

D.12y = 3z + 1

Answer: C

° Watch Video Solution

1—=z 0<z<1
5.Let f(z) = |0 1<z <2and g(z) = [y f(t)dt.
(2 —2)° 2<z <3

Let the tangent to the curve y = g(z) at point P whose abscissa is 3
cuts x-axis in point Q.

Let the pependiculat from point Q on x-axis meets the curve y = g(z) in
point R.

If 0’ be the angle between tangents to the curve y = g(z) at point P

and R, then tan @ equals to :

)

A.E

)
B'ﬂ


https://dl.doubtnut.com/l/_PW3XdR1xehF9
https://dl.doubtnut.com/l/_tBXkhLW4gU59

5

C.7

5
D.E

Answer: B

° Watch Video Solution

6. Let f(z) <0Vz e (=00,0) and f(z) > 0Vz € (0,00) also
f(0) = o, Again
f'(z) <0Vz € (—o0, —1) and f'(z) > Vz € ( — 1, 00) also
f/(—1) =0 given alciinoo f(z) =0 and %iinoo f(z) =00 and
function is twice differentiable.

If f'(z) < 0Vz € (0,00) and f'(0) = 1 then number of solutions of

2

equatin f(z) = z“is:

A2
B.3

C.4


https://dl.doubtnut.com/l/_tBXkhLW4gU59
https://dl.doubtnut.com/l/_hyBnBBfRoQnK

D. None of these

Answer: D

° Watch Video Solution

7. Let f(z) <0Vz € (=o00,0) and f(z) > 0Vx € (0,00) also
f(0) = o, Again
f'(z) <0Vz € (—o0, —1) and f'(z) > Vz € ( — 1, 00) also
f/(—1) =0 given ;iinoo f(z) =0 and iiinoo f(z) =00 and
function is twice differentiable.

If f'(z) < 0Vz € (0,00) and f’(0) = 1 then number of solutions of

2

equatin f(z) = z“is:

Al
B.2
C.3

D.4


https://dl.doubtnut.com/l/_hyBnBBfRoQnK
https://dl.doubtnut.com/l/_wV4NjEycIGY9

Answer: B

° Watch Video Solution

8. Let f(z) <O0Vz e (—00,0) and f(z) > 0Vz € (0,00) also
f(0) =0, Again
f'(z) <0Vz e (—o0, —1) and f'(z) > Vz € ( — 1, 00) also

f'(—=1)=0 given lim f(z)=0 and iiinoo f(z) =00 and

T — 00

function is twice differentiable.

The minimum number of points where f'(z) is zero is:
Al
B.2
C.3

D.4

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_wV4NjEycIGY9
https://dl.doubtnut.com/l/_wGjeYU9wdkLm

9.1n the given figure graph of :

y=7p(z) =2" + az" ' +ayx" 2+ ..... + a,is given.
=2, 2) (0, 2) (3, 2]
=1.1)
(1,0} (2,0)
\\\/

The product of all imaginary roots of p(z) = O'is:

A —2
B.—1
c.—1/2

D. noen of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_wGjeYU9wdkLm
https://dl.doubtnut.com/l/_EqV46ENWAd4C

10. In the given figure graph of :

y=p(z) =2" + a1z" '+ ax" 2 +..... +a,isgiven.

(-2, 2)

(1.0)

If p(z) +k=0 has 4 distinct real roots a,p,7,0 then
[a] + [B] + [7v] + [d], (where [] denotes greatest integer function) is

equal to:

C.O

D.1

Answer: A


https://dl.doubtnut.com/l/_l37FmLwncM15

° Watch Video Solution

1. In the given figure graph of :

y=p(z) = 2"+ a1z" ' +ax" > +..... +a,is given.
(3. 2)
(2,0)
The minimum number  of  real roots of  equation

(P'(%’))Z + p(x)p’ ' (z) = 0 are:

A3
B.4
C.5

D.6



https://dl.doubtnut.com/l/_l37FmLwncM15
https://dl.doubtnut.com/l/_27PejijcAyVy

Answer: B

° Watch Video Solution

12. The differentiable function y = f(x) has a property that the chord
joining any two points A(z1, f(z1) and B(z,, g(x3)) always intersects

y-axis at (0, 221, x5). Given that f(1) = — 1. then:

1/2
(z)dz is equal to :
0

N
§|,_\ S|"‘ o~ o+

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_27PejijcAyVy
https://dl.doubtnut.com/l/_AaNOoFrnmLDN

13. The differentiable function y = f(x) has a property that the chord
joining any two points A(x1, f(z1) and B(zs, g(z2)) always intersects
y-axis at (0, 221, x5). Given that f(1) = — 1. then:

The largest interval in whichy f(z) is monotonically increasing, is :

Answer: C

° Watch Video Solution

14. The differentiable function y = f(x) has a property that the chord
joining any two points A(z, f(z1) and B(zs, g(x3)) always intersects

y-axis at (0, 2z1, ¢2). Given that f(1) = — 1. then:


https://dl.doubtnut.com/l/_ORsvrMfcLYjc
https://dl.doubtnut.com/l/_xAAdwfAv6DDG

In which of the following intervals, the Rolle's theorem is applicable to
the function F9z) = f(z) + = ?

A.0—1,0

B. [0, 1]

C.[—1,1]

D. [0, 2]

Answer: B

° Watch Video Solution

15. Let f(z) =1+ /Ol(acey + ye®) f(y)dy where x and y are
independent vartiables.

If complete solution set of 'x' for which function h(z) = f(x) + 3z is
strictly increasing is ( — oo, k) then {(4)62] equals to: (where []

denotes greatest integer function):

Al


https://dl.doubtnut.com/l/_xAAdwfAv6DDG
https://dl.doubtnut.com/l/_vuvOYi9eQPtN

B.2

C.3

D.4

Answer: C

° View Text Solution

1

16. Let f(:z:):1+/ (ze¥ + ye®) f(y)dy where x and vy are
0

independent vartiables.

If acute ange of intersection of the curves

= 0 and y = f(b)beh then tan b, equals to:

T Y 1
2+3+5

8
25

8 16
" 25

cu
"~ 25


https://dl.doubtnut.com/l/_vuvOYi9eQPtN
https://dl.doubtnut.com/l/_5M5WAchFfWEE

Answer: A

o View Text Solution

Exercise Mathcing Type Problems

1. The function f(z) = \/(awg + bz® + cx + a) ha sits non-zero local

minimum and local maximum values at x — 2 and x = 2, respectively. It

'aisarootofz’ — 2z —6 =0

o Watch Video Solution

Exercise Subjective Type Problems

1. A conical vessel is to be prepared out of a circular sheet of gold of unit
radius. How much sectorial area is to be removed from the sheet so that

the vessel has maximum volume?



https://dl.doubtnut.com/l/_5M5WAchFfWEE
https://dl.doubtnut.com/l/_O9qoh8POqyw8
https://dl.doubtnut.com/l/_pbc8QeDu3hkV

L T vvaldil video o0Iution J

2.0n [1, €], then least and greatest vlaues of f(z) = z?Inz are m and

M respectively, then [/M + m] is : (where [] denotes greatest integer

function)

° Watch Video Solution

2
x T
3. If f(z) = i—m ) + z is a decreasing function for every x < 0.

Find the least value of p’.

° Watch Video Solution

xe®”, x <0

g 3 Where a is a positive constnat .
r+azr®—x°, x>0

4mﬂ@:{

k
The interval in which f '(x) is increasing is [E’ 3], Then k + [ is equal

l

to

° Watch Video Solution



https://dl.doubtnut.com/l/_pbc8QeDu3hkV
https://dl.doubtnut.com/l/_QxhFyoA5FTy8
https://dl.doubtnut.com/l/_UOvq6WXhnUKm
https://dl.doubtnut.com/l/_ObivYABJJs7x

5. Find sum of all possible values of the real parameter b, if the
difference between the largest and smallest values of the function

f(z) = z* — 2bz + 1in the interval [0, 1] is 4.

° Watch Video Solution

6. Let 'O’ be the angle in radians between the curves

3—+yT—1and:c L2 =12 If 6 =tan" (%) Find the

value of a.

° Watch Video Solution

7. Let set of all possible values of A such that
f(z) = €*® — (A + 1)e” + 2z is monotonically increasing for V& € R

is ( — 00, k]. Find the value of k.

° Watch Video Solution



https://dl.doubtnut.com/l/_jYpIonQykrVz
https://dl.doubtnut.com/l/_SnMWvAkfZYbA
https://dl.doubtnut.com/l/_jxZTZvSadKcU
https://dl.doubtnut.com/l/_2R4sCY8oej4d

8. Let abc and d be non-negative real number such that
a®+b <land @®+d®> <1  Find the maximum value of

a’c® + b2d>.

° Watch Video Solution

9.There is a point (p,q) on the graph of f(z) = z? and a point (7, s) on

the graph of g(z) = _T’ wherep > Oandr > 0. If the line through

(p, @)and(r, s) is also tangent to both the curves at these points,

respectively, then the value of P + r is

° Watch Video Solution

10. f(z) = max |2siny — z| where y € R then determine the

minimum value of f(x).

° Watch Video Solution



https://dl.doubtnut.com/l/_2R4sCY8oej4d
https://dl.doubtnut.com/l/_SObtO4BjNBg3
https://dl.doubtnut.com/l/_5wWEWtUYQWJz
https://dl.doubtnut.com/l/_Et7MeWMdIF6Q

11&LW$=/(M—DW+#HV—W+UW+§+U)%
0
Then the total numbr of integral values of 'a' for which f’(z) = 0 has no

rel roots is

° Watch Video Solution

12. The numbr of real roots of the equation 2213 4 201442 — (s

° Watch Video Solution

4 _ 2
13. Let the maximum value of expression y = z v for
z6 + 223 — 1

T > 1is%, where p and 1q are relatively prime natural numbers, then

ptq=

° Watch Video Solution



https://dl.doubtnut.com/l/_Et7MeWMdIF6Q
https://dl.doubtnut.com/l/_q7pHqSTzXVKT
https://dl.doubtnut.com/l/_py1VcvR3Ym5w

14.The least positive integral value of 'k’ for which there exists at least
one line that the tangent to the graph of the curve y = z® — kz at one

point and normal to the graph at another point is

° Watch Video Solution

15. Let f(z)=x*>4+2z—t* and f(z) =0 has root
a(t) and B(t)(a < B) where t is a real parameter. Let I(¢ / f(z

dx. If the maximum value of I(t) be A and |A| = % where p and q are

relatively prime positive integers. Find the product (pq).

° Watch Video Solution

16. A tank contains 100 litres of fresh water. A solution containing 1
gm/litre of soluble lawn fertilizeruns into the tank the of 1 lit/min and

the mixture pumped out of the tank at the rate of at rate of f 3


https://dl.doubtnut.com/l/_2g7kHGCNtDpn
https://dl.doubtnut.com/l/_WGj3P9PS1ZkX
https://dl.doubtnut.com/l/_fGqXiU6gCJlt

litres/min. Find the time when the amount of fertilizer in the tank is

maximum.

° Watch Video Solution

17. If f (x) is continous and differentiable in
[3,9) and f'(z) € [—2,8]Vx € (—3,9). Let N be the number of
divisors of the greatest possible value of f(9) — f( — 3), then find the

sum of digits of N.

° Watch Video Solution

18. It is given that f 9x) is difined on R satisfyinf f(1) =1 and for
Ve € R,
f(z +5) > f(z) +5 and f(z +1) < f(z) + 1. Ifg(z) = f(z) + 1 - =,

then g (2002)=

° Watch Video Solution



https://dl.doubtnut.com/l/_fGqXiU6gCJlt
https://dl.doubtnut.com/l/_k9GKYrqLMGBY
https://dl.doubtnut.com/l/_9BPImCnyP5ih
https://dl.doubtnut.com/l/_GCJ6HaNaMtVG

19. The number of normals to the curve 3y® = 4z which passes through

the point (0, 1) is

° Watch Video Solution

332

20. Find the number of real root (s) of the equation ae® = 1+ = + 5

where a is positive constant.

° Watch Video Solution

2. Let f(z) =ax + cos2z +sinx +cosxz is  defined for
Ve € R and a € R and is strictely increasing function. If the range of a

is [%, oo), then find the minimum vlaue of (m — n).

° Watch Video Solution



https://dl.doubtnut.com/l/_GCJ6HaNaMtVG
https://dl.doubtnut.com/l/_ZnawyQ9hmCwP
https://dl.doubtnut.com/l/_LNuSLD2JR5Sg

22.1f p; and p, are the lengths of the perpendiculars from origin on the

tangent and normal drawn to the curve x2/3+y2/3:62/3

respectively. Find the vlaue of 4 /4p? + pa.

° Watch Video Solution



https://dl.doubtnut.com/l/_TTBh7XaqPle0

