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APPLICATION OF DERIVATIVES

Exercise Single Choice Problems

1. The di�erence between the maximum and minimum value of the

function  is :

A. 

B. 

C. 

D. 

Answer: D

f(x) = 3 sin4 x − cos6 c

3

2

5

2

3

4

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_nVWfGXsZe2VB


Watch Video Solution

2. A function  has a second-order derivative 

It its graph passes through the point (2,1) and at that point tangent to

the graph is  then the value of  is 1 (b)  (c) 2 (d) 0

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = f(x) f' ' (x) = 6(x − 1).

y = 3x − 5, f(0) −1

(x − 1)2

(x − 1)3

(x + 1)3

(x + 1)2

3. If the subnormal at any point on the curve  is of constant

length the k equals to :

y = 31 −k. xk

https://dl.doubtnut.com/l/_nVWfGXsZe2VB
https://dl.doubtnut.com/l/_8x1KWC63YJzD
https://dl.doubtnut.com/l/_Gl9t2HjNNwYv


A. 

B. 1

C. 2

D. 0

Answer: A

Watch Video Solution

1

2

4. If  is divisible by  then which of the following

must hold true 

a) q=r b)q+r=0 c)q^(5) +r=0 d)q ^(4) =r ^(5)

A. 

B. 

C. 

D. 

x5 − 5qx + 4r (x − c)2

q = r

q + r = 0

q5 + r = 0

q5 = r4

https://dl.doubtnut.com/l/_Gl9t2HjNNwYv
https://dl.doubtnut.com/l/_3xixooDDRKme


Answer: C

Watch Video Solution

5. A spherical iron ball 10cm in radius is coated with a layer of ice of

uniform thickness that melts at a rate of  . When the

thickness of ice is 5cm, then �nd the rate at which the thickness of ice

decreases.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

50cm3 /m ∈

cm/ min
1

36π

cm/ min
1

18π

cm/ min
1

54π

cm/ min
5

6π

https://dl.doubtnut.com/l/_3xixooDDRKme
https://dl.doubtnut.com/l/_CFSzgxf4k33Z


6. If  then number of local extremas for ,

where  (a) 3 (b) 4 (c) 5 (d) none of these

A. 3

B. 4

C. 5

D. None of these

Answer: C

Watch Video Solution

f(x) = ,
(x − 1)(x − 2)

(x − 3)(x − 4)
g(x)

g(x) = f(|x|) :

7. Two straight roads OA and OB intersect at an angle  car

approaches O from A, where  at a uniform 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:

60∘ . A

OA = 700m

https://dl.doubtnut.com/l/_PE2k6BaDJ9Yn
https://dl.doubtnut.com/l/_Z4p4QZKxZpxO


A. 10 sec

B. 15 sec

C. 20 sec

D. 30 sec

Answer: D

Watch Video Solution

8. Let  has smallest

valueat  then range of a, is

A. 

B. 

C. 

D. 

Answer: D

f(x) = {
a − 3x −2 ≤ x < 0

4x ± 3 0 ≤ x < 1
, if f(x)

x = 0,

( − ∞, 3)

( − ∞, 3]

(3, ∞)

[3, ∞)

https://dl.doubtnut.com/l/_Z4p4QZKxZpxO
https://dl.doubtnut.com/l/_BSiyz7tv66dk


Watch Video Solution

9. If has minimum at x=k,then 

(a  (b)  (c)  (d)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = {(
3 + |x − k| x ≤ k

a2 − 2 + x > k
)tan ( x−k )

x−k

)|a| ≤ 2 |a| < 2 |a| > 2 |a| ≥ 2

a ∈ R

|a| < 2

|a| > 2

1 < |a| < 2

10. For certain curve  satisfying  has local

minimum value 5 when   

Global maximum value of  for  is

y = f(x) = 6x − 4, f(x)
d2y

dx
2

x = 1

y = f(x) x ∈ [0, 2]

https://dl.doubtnut.com/l/_BSiyz7tv66dk
https://dl.doubtnut.com/l/_8OaqiGLvaT1G
https://dl.doubtnut.com/l/_tBZIQrPuljJy


A. 

B. 2

C. 12

D. 

Answer: B

Watch Video Solution

−2

−12

11. The tangent to  is parallel to the normal at

the point  on the curve  Then the vlaue of 

 is:

A. 2

B. 0

C. 3

D. 1

y = ax2 + bx + at(1, 2)
7
2

( − 2, 2) y = x2 + 6x + 10.

− b
a

2

https://dl.doubtnut.com/l/_tBZIQrPuljJy
https://dl.doubtnut.com/l/_NX2LUYLOhjXd


Answer: C

Watch Video Solution

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

make equal intercepts with the axis, then the value of  is:

A. 0

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

9y2 = x3

(a + b)

10

3

20

3

13. The curve  satis�es  has a local

minimum vlaue 5 when  Then  is equal to :

y = f(x) = 6x − 4 and f(x)
d2y

dx
2

x = 1. f ′ (0)

https://dl.doubtnut.com/l/_NX2LUYLOhjXd
https://dl.doubtnut.com/l/_bwjkLmZkqzUs
https://dl.doubtnut.com/l/_r0XiR9zrXPxR


A. 1

B. 0

C. 5

D. None of these

Answer: C

Watch Video Solution

14. Let A be the point where the curve

 meets the y-axis, then

the equation of tangent to the curve at the point where normal at A

meets the curve again, is:

A. 

B. 

C. 

D. 

5α2x3 + 10αx2 + x + 2y − 4 = 0(α ∈ R, α ≠ 0)

x − αy + 2α = 0

αx + y − 2 = 0

2x − y + 2 = 0

x + 2y − 4 = 0

https://dl.doubtnut.com/l/_r0XiR9zrXPxR
https://dl.doubtnut.com/l/_I521lkJPNS2d


Answer: C

Watch Video Solution

15. The di�erence between the greatest and least value of the functions,

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = cos x + cos 2x − cos 3x
1

2

1

3

11

5

13

6

9

4

7
3

16. The x co-ordinate of the point on the curve  which is closest to

the point  is :

y = √x

(2, 1)

https://dl.doubtnut.com/l/_I521lkJPNS2d
https://dl.doubtnut.com/l/_wRQoEfjJe4CU
https://dl.doubtnut.com/l/_9f4qy3Mgyftp


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2 + √3

2

1 + √2

2

−1 + √3

2

1

17. The tangent at a point P on the curve

 meets the y-axis at T, then 

equals to :

A. 2

B. 4

C. 8

D. 16

y = ln( ) − √4 − x22 + √4 − x2

2 − √4 − x2
PT 2

https://dl.doubtnut.com/l/_9f4qy3Mgyftp
https://dl.doubtnut.com/l/_vkIQjNN3DK03


Answer: B

Watch Video Solution

18. Let  for 

 then: (a) g is

increasing on  (b) g is decreasing on  (c) g is increasing on 

 and decreasing on  (d) g is decreasing on  and

increasing on 

A. g is increasing on 

B. g is decreasing on 

C. g is increasing on  and decreasing on 

D. g is decreasing on  and increasing on 

Answer: A

Watch Video Solution

f(x) = ∫
x3

x2

dt

ln t

x > 1 and g(x) = ∫
x

1

(2t2 − ln t)f(t)dt(x > 1),

(1, ∞) (1, ∞)

(1, 2) (2, ∞) (1, 2)

(2, ∞)

(1, ∞)

(1, ∞)

(1, 20 (2, 00)

(1, 2) (2, ∞)

https://dl.doubtnut.com/l/_vkIQjNN3DK03
https://dl.doubtnut.com/l/_NvezORrD6peF
https://dl.doubtnut.com/l/_fHWynnxvL7ne


19. Let  is the largest

possible interval for which  is decreasing function, then 

A. 3

B. 9

C. 

D. 1

Answer: B

Watch Video Solution

f(x) = x3 + 6x2 + ax + 2, if ( − 3, − 1)

f(x) a =

−2

20. Let  Then di�erence of the greatest and

least value of  on  is:

A. 

B. 

C. 

f(x) = tan− 1( ).
1 − x

1 + x

f(x) [0, 1]

π/2

π/4

π

https://dl.doubtnut.com/l/_fHWynnxvL7ne
https://dl.doubtnut.com/l/_u1eXpgwIsOH5


D. 

Answer: B

Watch Video Solution

π/3

21. The number of integral values of a for which

 is monotonic in 

A. 2

B. 4

C. 6

D. 7

Answer: B

Watch Video Solution

f(x) = x3 + (a + 2)x2 + 3ax + 5 ∀x ∈ R.

https://dl.doubtnut.com/l/_u1eXpgwIsOH5
https://dl.doubtnut.com/l/_xlp8ao23TGRT


22. The number of critical points of

 in  is:

A. 10

B. 8

C. 6

D. 12

Answer: D

Watch Video Solution

f(x) = (∫
x

0

(cos2 t − 3√t)dt) + x4 / 3 −
3

4

x + 1

2
(0, 6π]

23. Let  for  then maximum

value of f (x) is:

A. 0

B. 

C. 

f(x) = min ( − , )
1

2

3x2

4

5x2

4
0 ≤ x ≤ 1,

5

64

5

4

https://dl.doubtnut.com/l/_ppEAXm5avsdf
https://dl.doubtnut.com/l/_E2JytLmx0sCx


D. 

Answer: D

Watch Video Solution

5

16

24. Let   

Has relative maximum at  then complete set of values b can

take is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = {
2 − ∣∣x2 + 5x + 6∣∣ x ≠ − 2

b2 + 1 x = − 2

x = − 2,

|b| ≥ 1

|b| < 1

b > 1

b < 1

https://dl.doubtnut.com/l/_E2JytLmx0sCx
https://dl.doubtnut.com/l/_fhl6GNeBtAGV
https://dl.doubtnut.com/l/_Zl9PhAdSg7r8


25. Let for function  Lagrange's

mean value theorem is applicable in  then ordered pair  is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = [
cos − 1 x −1 ≤ x ≤ 0

mx + c 0 < x ≤ 1
,

[ − 1, 1] (m, c)

(1, − )
π

2

(1, )
π

2

( − 1, − )
π

2

( − 1, )
π

2

26. Tangents ar drawn to from origin then points of contact for

these tangents will always lie on :

A. 

B. 

C. 

y = cos x

= + 1
1

x2

1

y2

= − 2
1

x2

1

y2

= + 1
1

y2

1

x2

https://dl.doubtnut.com/l/_Zl9PhAdSg7r8
https://dl.doubtnut.com/l/_3L2nxXt2Gi1J


D. 

Answer: C

Watch Video Solution

= − 2
1

y2

1

x2

27. Least natural number a for which 

 is

A. 1

B. 2

C. 5

D. None of these

Answer: B

Watch Video Solution

x + ax− 2 > 2, ∀x ∈ (0, ∞)

https://dl.doubtnut.com/l/_3L2nxXt2Gi1J
https://dl.doubtnut.com/l/_9gJO07JpF1z2


28. Angle between the tangents to the curve  at points 

 is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = x2 − 5x + 6

(2, 0), and (3, 0)

π

6

π

4

π

3

π

2

29. Di�erence between the greatest and least values opf the function

 dt in the interval  is then K is

equal to:

A. 1

B. 3

f(x) = ∫
x

0
(cos2 t + cos t + 2) [0, 2π] Kπ,

https://dl.doubtnut.com/l/_MjCKkR4oPJJT
https://dl.doubtnut.com/l/_AoPse4cVZgwc


C. 5

D. None of these

Answer: C

Watch Video Solution

30. The range of the function  is

equal to :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(θ) = + , θ ∈ (0, )
sin θ

θ

θ

tan θ

π

2

(0, ∞)

( , 2)
1

π

(2, ∞0

( , 2)
2

π

https://dl.doubtnut.com/l/_AoPse4cVZgwc
https://dl.doubtnut.com/l/_FgbcZrPtkRdI
https://dl.doubtnut.com/l/_FsNMWY3Wb2Zi


31. Number of integers in the range of c so that the equation

 has all its roots real and distinct is:

A. 2

B. 3

C. 4

D. 5

Answer: B

Watch Video Solution

x3 − 3x + x = 0

32. Let  Then  decreases in the interval 

 (b)   (d) 

A. 

B. 

C. 

f(x) = ∫ex(x − 1)(x − 2)dx. f

( − ∞, − 2) −2, − 1) (1, 2) (2, + ∞)

(2, ∞)

( − 2, − 1)

(1, 2)

https://dl.doubtnut.com/l/_FsNMWY3Wb2Zi
https://dl.doubtnut.com/l/_OkBadECsIrLw


D. 

Answer: C

Watch Video Solution

( − ∞, 1)ii(2, ∞)

33. If the cubic polymomial  has

only one critical point in its entire domain and  then the value of 

 is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = ax3 + bx2 + cx + d(a, b, c, d ∈ R)

ac = 2,

|b|

√2

√3

√5

√6

https://dl.doubtnut.com/l/_OkBadECsIrLw
https://dl.doubtnut.com/l/_98qSBemxZE3e
https://dl.doubtnut.com/l/_3LHQDSajkOXz


34. On the curve  the point at which  is greatest in the

�rst quadrant is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = ,
1

1 + x2

∣
∣
∣

∣
∣
∣

dy

dx

( , )
1
2

4

5

(1, )
1

4

( , )
1

√2

2

3

( , )
1

√3

3

4

35. If  for 

A. 

B. 

C.  has exactly one real root.

D.  has exactly two real roots

f(x) = 2x, g(x) = 3 sinx − x cos x, then x ∈ (0, ) :
π

2

f(x) > g(x)

f(x) < g(x)

f(x) = g(x)

f(x) = g(x)

https://dl.doubtnut.com/l/_3LHQDSajkOXz
https://dl.doubtnut.com/l/_cEPkyCtDjZzy


Answer: A

Watch Video Solution

36. let  then which are correct ? 

(i) f (x) is decreasing if  is increasig and   

(ii)  is an increasing function if  is increasing and   

(iii) f (x) is decreasing function if  is decreasing and 

A. (i) and (iii)

B. (i) and (ii)

C. (i) (ii) and (iii)

D. (iii)

Answer: B

Watch Video Solution

f(x) = sin− 1( ),
2g(x)

1 + g(x)2

g(x) ∣g(x) > 1

f(x) g(x) |g(x)| ≤ 1

f(x) |g(x)| > 1

https://dl.doubtnut.com/l/_cEPkyCtDjZzy
https://dl.doubtnut.com/l/_rsyinm5BFSqL


37. The graph of function  has a unique tangent at 

through which the graph passes, then

 equals

A. 1

B. 3

C. 2

D. 7

Answer: C

Watch Video Solution

y = f(x) (ea, 0)

lim
x→ ea

log(1 + 7f(x)) − sin(f(x))

3f(x)

38. Let  be a function such that 

The complete set of values of 'a' for which  is strictly decreasing for

all real values of x is:

A. 

f(x) f' (x) = log1 / 3(log3(sinx + a)).

f(x)

[4, ∞)

https://dl.doubtnut.com/l/_QJ8Fb8ICmhXw
https://dl.doubtnut.com/l/_cl7B3EMSIpBb


B. 

C. 

D. 

Answer: A

Watch Video Solution

[3, 4]

( − ∞, 4)

[2, ∞)

39. If  has extremas at  then:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = a ln|x| + bx2 + x x = 1 and x = 3

a = , b = −
3

4

1

8

a = , b =
3

4

1

8

a = − , b = −
3

4

1

8

a = − , b =
3

4

1

8

https://dl.doubtnut.com/l/_cl7B3EMSIpBb
https://dl.doubtnut.com/l/_XnWDJURvrjAr
https://dl.doubtnut.com/l/_bTDiDRccZwd6


40. Let  then:

A. f has a local maximum at 

B. f has a local minimum at 

C. f is increasing everywhere

D. f is decreasing everywhere

Answer: A

Watch Video Solution

f(x) = {
1 + sinx, x < 0

x2 − x + 1, x ≥ 0
,

x = 0

x = 0

41. If m and n are positive integers and 

A.  is a point of local minimum

B.  is a point of local maximum

C.  is a point of local minimum

D.  is a point of local maximum

f(x) = ∫
x

1
(t − a)

2n
(t − a)

2m+ 1
dt, a ≠ b, then

x = b

x = b

x = a

x = a

https://dl.doubtnut.com/l/_bTDiDRccZwd6
https://dl.doubtnut.com/l/_vAPPguEL5WwJ


Answer: A

Watch Video Solution

42. For any  the maximum value of  is

A. 1

B. 

C. 

D. Does not exist

Answer: B

Watch Video Solution

realθ, cos2(cos θ) + sin2(sin θ)

1 + sin2 1

1 + cos2 1

43. If the tangent at P of the curve  intersects the curve again at

Q and the straight line OP, OQ have inclinations a,b where O is origin,

then  has the value, equals to:

y2 = x3

( )
tanα

tanβ

https://dl.doubtnut.com/l/_vAPPguEL5WwJ
https://dl.doubtnut.com/l/_2VdldYdeqWvn
https://dl.doubtnut.com/l/_v34nsMPU1qDa


A. 

B. 

C. 2

D. 

Answer: B

Watch Video Solution

−1

−2

√2

44. If  is a normal to the curve  at (2,3), then

the value of  is 9 (b)  (c) 7 (d) 

A. 9

B. 

C. 7

D. 

Answer: A

x + 4y = 14 y2 = αx3 − β

α + β −5 −7

−5

−7

https://dl.doubtnut.com/l/_v34nsMPU1qDa
https://dl.doubtnut.com/l/_Wxlxf5JRDBtd


Watch Video Solution

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

(a,0), where  . Then  (a)  (b) 

 (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = ekx

a ∈ [ − 2, − 1] k ∈ [ − , 0]
1

2
[ − 1, − ]

1

2

[0, 1] [ , 1]
1

2

[ − , 0]
1

2

[ − 1 − ]
1

2

[0, 1]

[ , 1]
1

2

46. Which of the following graph represent the function 

du, for 

f(x) = ∫
√x

0

e
u2

x

x > 0 and f(0) = o

https://dl.doubtnut.com/l/_Wxlxf5JRDBtd
https://dl.doubtnut.com/l/_rwdHR4Rd2URP
https://dl.doubtnut.com/l/_SxQgZgClmBk1


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_SxQgZgClmBk1


47. Let  be a ral vlued function where 

 such that  Then if  which

one of the following is correct ?

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

f(x) = (x − a)(x − b)(x − c)

a < bc(a, b, c ∈ R) f' ' (α) = 0. α ∈ (c1, c2),

α < c1 < b and b < c2 < c

α < c1, c2 < b

b < c1, c2 < c

48.  Consider the following statements :

A. f is increasing on 

B. f has a root in 

C. f is decreasing on 

f(x) = x6 − x − 1, x ∈ [1, 2].

[1, 2]

[1, 2]

[1, 2]

https://dl.doubtnut.com/l/_Rg7RlKCqwPAR
https://dl.doubtnut.com/l/_OLMApEUBAcQH


D. f has no root in 

Answer: A

Watch Video Solution

[1, 2]

49. Which one of the following curves is the orthogonal trajectory of

straight lines passing through a �xed point (a,b) ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x − a = k(y − b)

(x − a)(y − b) = k

(x − a)2 = k(y − b)

(x − a)2 + (y − b)2 = k

https://dl.doubtnut.com/l/_OLMApEUBAcQH
https://dl.doubtnut.com/l/_CaxyDOILnWmr


50. The function  is de�ned on open interval 

 and if assumes only 1 maximum value and only 1 minimum

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

 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = sin3 x − m sinx

( − , )
π

2

π

2

0 < m < 3 −3 < m < 0 m > 3 m < − 3

0 < m < 3

−3 < m < 0

m > 3

m < − 3

51. The greatest of the numbers  is:

A. 

B. 

1, 21 / 2, 41 / 4, 51 / 5, 61 / 6, and 71 / 7

21 / 2

31 / 3

https://dl.doubtnut.com/l/_rIx4lCkFgcxX
https://dl.doubtnut.com/l/_NMYjIGrtr1Iy


C. 

D. 

Answer: B

Watch Video Solution

71 / 7

61 / 6

52. Let l be the line through  an tangent to the curve 

 Then the slope of l equal to :

A. 10

B. 11

C. 17

D. 13

Answer: D

Watch Video Solution

(0, 0)

y = x3 + x + 16.

https://dl.doubtnut.com/l/_NMYjIGrtr1Iy
https://dl.doubtnut.com/l/_zwDzDDihxlnh
https://dl.doubtnut.com/l/_R3AlULOKXPZz


53. The slope of the tangent at the point of in�ection of

 is equal to :

A. 2

B. 3

C. 1

D. 4

Answer: B

Watch Video Solution

y = x3 − 3x2 + 6x + 2009

54. If f(x) is a di�erentiable real valued function satisfying

 then 

 is

A. strictly increasing

B. strictly decreasing

f' ' (x) − 3f' (x) > 3 ∀x ≥ 0 and f' (0) = − 1,

f(x) + x ∀x > 0

https://dl.doubtnut.com/l/_R3AlULOKXPZz
https://dl.doubtnut.com/l/_Hn4PlBH1OW93


C. non monotonic

D. data insu�cient

Answer: A

Watch Video Solution

55. If the line joining the points  is a tangent to the

curve  , then the value of  is (a) 1 (b)  (c) 4 (d) none of

these

A. 2

B. 3

C. 4

D. 5

Answer: C

Watch Video Solution

(0, 3) and (5, − 2)

y =
C

x + 1
C −2

https://dl.doubtnut.com/l/_Hn4PlBH1OW93
https://dl.doubtnut.com/l/_iY4VixiiusaU


56. Find the number of solutions to  in 

.

A. 2

B. 4

C. 6

D. 8

Answer: B

Watch Video Solution

loge|sinx| = − x2 + 2x

[ − , ]
π

2

3π

2

57. Find the values of a for whch  will have at least

one solution.

A. 

B. 

sin ⋅ ( − 1)x = |x − a|

[ − 1, 1]

[ − , ]
π

2

π

2

https://dl.doubtnut.com/l/_iY4VixiiusaU
https://dl.doubtnut.com/l/_ehHvpZIJNnLm
https://dl.doubtnut.com/l/_2vev2oBLMzcM


C. 

D. 

Answer: C

Watch Video Solution

[1 − , 1 + ]
π

2

π

2

[ − 1, + 1]
π

2

π

2

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

 Then the minimum value of 

is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣
sinx + + b

∣
∣
∣
∀ × x ∈ R.

2

3 + sinx

f(b) ∀b ∈ R

1

2

3

4

1

4

1

https://dl.doubtnut.com/l/_2vev2oBLMzcM
https://dl.doubtnut.com/l/_RrMmiPochGRB


59. Which of the following are correct

A.  has exactly four real solution

B.  has exactly three real solutions

C. where n is an even natural number has atmost

two real solution in R.

D.  has two real solutin for 

Answer: C

Watch Video Solution

x4 + 2x2 − 6x + 2 = 0

x3 + 5x + 1 = 0

xn + ax + b = 0

a, b,

x3 − 3x + c = 0, x > 0 x ∈ (0, 1)

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

 Then the minimum value of 

is:

A. 

∣
∣
∣
sinx + + b

∣
∣
∣
∀ × x ∈ R.

2

3 + sinx

f(b) ∀b ∈ R

1

2

https://dl.doubtnut.com/l/_RrMmiPochGRB
https://dl.doubtnut.com/l/_Pj61gS0Op1ze
https://dl.doubtnut.com/l/_cXwQOR3kKtPN


B. 

C. 

D. 

Answer: B

Watch Video Solution

3

4

1

4

1

61. Find the coordinates of the point on the curve  where the

tangent to the curve has the greatest slope.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y =
x

1 + x2

(0, 0)

(√3, )
√3

4

( − √3, − )
√3

4

(1, )
1

2

https://dl.doubtnut.com/l/_cXwQOR3kKtPN
https://dl.doubtnut.com/l/_hipPL2qDW1sd


62. Let  be a given function de�ned at 

 The slope of the tangent to the curve  at

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

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f : [0, 2π] → [ − 3, 3]

f(x) = 3 cos .
x

2
y = f − 1(x)

−1

−
2

3

−
1

6

−
1

3

63. Number of stationary points in  for the function 

 is:

A. 0

[0, π]

f(x) = sinx + tanx − 2x

https://dl.doubtnut.com/l/_hipPL2qDW1sd
https://dl.doubtnut.com/l/_SnPdH4r3AB4R
https://dl.doubtnut.com/l/_QRngTtAJnTD6


B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

64. If a,b,c d  such that  then the equation 

 has

A. atleast one root in 

B. atleast one root in 

C. no root in 

D. no root in 

Answer: B

Watch Video Solution

∈ R + = 0,
a + 2c

b + 3d

4
3

ax3 + bx3 + cx + d = 0

( − 1, 0)

(0, 1)

( − 1, 1)

(0, 2)

https://dl.doubtnut.com/l/_QRngTtAJnTD6
https://dl.doubtnut.com/l/_DoqpHyyf4FPe


65. If  Were  is continuous at 

 then in the neighbouhood of 

A. f is increasing if 

B. f is decreasing if 

C. f is neither increasing nor decreasing

D. f is increasin if 

Answer: D

Watch Video Solution

f' (x)ϕ(x)(x − 2)2. ϕ(2) ≠ 0 and ϕ(x)

x = 2 x = 2

ϕ(2) < 0

ϕ(2) > 0

ϕ(2) > 0

66. If the function  de�ned on [1,3] satis�es

Rolles theorem for  then �nd the value of 

A. 

B. 

f(x) = x3 − 6x2 + ax + b

c =
2√3 + 1

√3
aandb

a = − 11, b = 5

a = − 11, b = − 6

https://dl.doubtnut.com/l/_DoqpHyyf4FPe
https://dl.doubtnut.com/l/_fx5PQe6iJxu5
https://dl.doubtnut.com/l/_QwyoF3wS97CK


C. 

D. 

Answer: C

Watch Video Solution

a = 11, b ∈ R

1 = 22, b = − 6

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

theorem is not applicable in  ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

[1, 2]

f(x) =
⎧⎪
⎨
⎪⎩

− x, x <

( − x)
2
, x ≥

3
2

3
2

3
2

3
2

f(x) = {
, x ≠ 1

1, x = 1

sin ( x− 1 )

x− 1

f(x) = (x − 1)|x + 1|

f(x) = |x − 1|

https://dl.doubtnut.com/l/_QwyoF3wS97CK
https://dl.doubtnut.com/l/_kZYR4T9pEQEJ


68. If the curves  intersect at right angles,

then:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

+ = 1 and y3 = 16x
x2

a2

y2

4

a = ± 1

a = ± √3

a = ± √3

a = ± √2

69. If the line  touches the curve , then

A. 

B. 

C. 

x cosα + y sinα = P 4x3 = 27ay2

=
P

a

cot2 α cosα

cot2 α sinα

tna2α cosα

https://dl.doubtnut.com/l/_kfc0wJvCp0gD
https://dl.doubtnut.com/l/_D188dJE2IZuY


Exercise One Or More Than Answer Is Are Correct

D. 

Answer: A

Watch Video Solution

tan2 α sinα

1. Common tagent (s) to  is/are

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

y = x3 and x = y3

x − y =
1

√3

x − y = −
1

√3

x − y =
2

3√3

x − y =
−2

3√3

https://dl.doubtnut.com/l/_D188dJE2IZuY
https://dl.doubtnut.com/l/_5Re7jmESMSEN
https://dl.doubtnut.com/l/_eVOVu1De0UxV


2. Let  be di�erentiable function such that 

 then which of the following hold(s) good

?

A. There exist some  where 

B. There exist some  where 

C. There exist  where 

D. There exist some  such that 

Answer: A::C::D

Watch Video Solution

f : [0, 8] → R

f(0) = 0, f(4) = 1, f(8) = 1,

c1 ∈ (0, 8) f(c1) =
1

4

x ∈ (0, 8) f' (c) =
1

12

c1, c2 ∈ [0, 8] 8f' (c1)f(c2) = 1

α, β = (0, 2)

∫
8

0
f(t)dt = 3(α2f(α3) + β2(β3))

3. If  then

A.  is a point of maxima

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

sin− 1(sinx) x > 0

x = 0

cos − 1(cos x) x < 0

,
π

2

x = 0

https://dl.doubtnut.com/l/_eVOVu1De0UxV
https://dl.doubtnut.com/l/_W5K3eM1qWcj4


B.  is continous 

C. glolab maximum vlaue of  is 

D. global minimum vlaue of  is 0

Answer: A::C::D

Watch Video Solution

f(x) ∀x ∈ R

f(x) ∀x ∈ R π

f(x) ∀x ∈ R

4. A function  is given by 

then

A. f has a continous derivative 

B. f is a bounded function

C. f has an global minimum at 

D. f" is continous 

Answer: A::C::D

Watch Video Solution

f :R → R f(x) = {
x4(2 + sin ) x ≠ 0

0 x = 0
,

1
x

∀x ∈ R

x = 0

∀x ∈ R

https://dl.doubtnut.com/l/_W5K3eM1qWcj4
https://dl.doubtnut.com/l/_9STDF2sGfvBS


5. If  then which of the

following can not be true ?

A. 

B. 

C. 

D. 

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

Watch Video Solution

f' ' (x) ∣ ≤ 1 ∀x ∈ R, and f(0) = 0 = f' (0),

f( − ) =
1

2

1

6

f(2) = − 4

f( − 2) = 3

f( ) =
1

2

1

5

6. Let  such that  for all  then

which of the following are always true ?

A. f (x) has a relative minimum on 

B. f (x) has a minimum on 

f : [ − 3, 4] → R f' ' (x) > 0 x ∈ [ − , 4],

( − 3, 4)

[3, 4]

https://dl.doubtnut.com/l/_9STDF2sGfvBS
https://dl.doubtnut.com/l/_LMjMPJKFVO9R
https://dl.doubtnut.com/l/_OvqH3SxZhVlq


C. f (x) has a maximum on 

D. if  then  has a critical point on 

Answer: B::C::D

Watch Video Solution

[ − 3, 4]

f(3) = f(4), f(x) [ − 3, 4]

7. Let f (x) be twice di�erentialbe function such that  in 

Then :

A.  for atleast one 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

f' ' (x) > 0 [0, 2].

f(0) + f(2) = 2f(x), c, c ∈ (0, 2)

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

f(0) + f(2) > 2f(1)

2f(0) + f(2) > 3f( )
2

3

https://dl.doubtnut.com/l/_OvqH3SxZhVlq
https://dl.doubtnut.com/l/_M48JJakXJT6d
https://dl.doubtnut.com/l/_o1yMoq1KJGQx


8. Let  be a cubic polnomial having local maximum at  and g

'(x) has a local minimum at  then

A. perpendicular distance between its two horizontal tangents is 12

B. perpendicular distance betweent its two horizontal tangents is 32

C.  has atleast one real root lying in interval 

D.  has 3 distinict real roots

Answer: B::D

Watch Video Solution

g(x) x = − 1

x = 1, Ifg( − 1) = 10g, (3) = − 22,

g(x) = 0 ( − 2, 0)

g(x) = 0,

9. Let S be the set of real values of parameter  for which 

the equation  has exactly one local

maximum and exactly one local minimum. 

Then,S is a subset of

A. 

λ

f(x) = 2x3 − 3(2 + λ)x2 + 12λx

λ ∈ ( − 4, ∞)

https://dl.doubtnut.com/l/_o1yMoq1KJGQx
https://dl.doubtnut.com/l/_jsVomjPN9Mgq


B. 

C. 

D. 

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

Watch Video Solution

λ ∈ ( − ∞, 0)

λ ∈ ( − 3, 3)

λ ∈ (1, ∞)

10. The function  is:

A. strictly increasing 

B. strictly decrreasing 

C. strictly decreasing for 

D. strictly decreasing for 

Answer: A::C::D

Watch Video Solution

f(x) = 1 + x ln(x + √1 + x2) − √1 − x2

Ax ∈ (0, 1)

∀x ∈ ( − 1, 0)

x ∈ ( − 1, 0)

x ∈ (0, 1)

https://dl.doubtnut.com/l/_jsVomjPN9Mgq
https://dl.doubtnut.com/l/_kefujJ8637zc
https://dl.doubtnut.com/l/_xIDmg4ts9VwF


11. Let m and n be positive integers and  where 

 is constant. Let  then: (a)  is maximum when 

 (b)  is maximuim where  (c) maximum value of 

 is  (d) maximum value of  is 

A.  is maximum when 

B.  is maximuim wheere 

C. maximum value of 

D. maximum vlaue of 

Answer: A::D

Watch Video Solution

x, y > 0 and x + y = k,

k f(x, y) = xmyn, f(x, y)

x =
mk

m + n
f(x, y) x = y

f(x, y)
mnnmkm+n

(m + n)m+n
f(x, y)

km+nmmnn

(m + n)m+n

f(x, y) x =
mk

m + n

f(x, y) x = y

f(x, y)is
mnnmkm+n

(m + n)m+n

f(x, y)is
km+nmmnn

(m + n)
m+n

12. The staright line which is both tangent and normal to the curve

 is:

A. 

x = 3t2, y = 2t3

y + √3(x − 1) = 0

https://dl.doubtnut.com/l/_xIDmg4ts9VwF
https://dl.doubtnut.com/l/_KNaIvqs9gtm9


B. 

C. 

D. 

Answer: C::D

Watch Video Solution

y − √3(x − 1) = 0

y + √2(x − 2) = 0

y − √2(x − 2) = 0

13. A curve is such that the ratio of the subnormal at any point to the sum

of its co-ordinates is equal to the ratio of the ordinate of this point to its

abscissa. If the curve passes through  then possible equation of

the curve (s) is:

A. 

B. 

C. 

D. 

(1, 0),

y = x lnx

y =
lnx
x

y =
2(x − 1)

x2

y =
1 − x2

2x

https://dl.doubtnut.com/l/_KNaIvqs9gtm9
https://dl.doubtnut.com/l/_MzGc6MLtwbYD


Answer: A::D

Watch Video Solution

14. A probola of the form  intersects the graph

of  The number of possible distinct intersection (s) of

these graph can be:

A. 0

B. 2

C. 3

D. 4

Answer: B::C::D

Watch Video Solution

y = ax2 + bx + x(a > 0)

f(x) = .
1

x2 − 4

https://dl.doubtnut.com/l/_MzGc6MLtwbYD
https://dl.doubtnut.com/l/_7mvnKjiYUsO5


15. Gradient of the line passing through the point  and touching the

curve  can be:

A. 3

B. 6

C. 9

D. 12

Answer: A::D

Watch Video Solution

(2, 8)

y = x3,

16. The equation  has exactly one positive root, then:

A. 

B. 

C. 

D. 

x + cos x = a

a ∈ (0, 1)

a ∈ (2, 3)

a ∈ (1, ∞)

a ∈ ( − ∞, 1)

https://dl.doubtnut.com/l/_jBdjlO7RzmM5
https://dl.doubtnut.com/l/_HOv4pq08I4u1


Answer: B::C

Watch Video Solution

17. Given that  is a non-constant linear function. Then the curves :

A.  are orthogonal

B.  are orthogonal

C.  are orthogonal

D.  are orthogonal

Answer: B::C

Watch Video Solution

f(x)

y = f(x) and y = f − 1(x)

y = f(x) and y = f − 1( − x)

y = f( − x) and y = f − 1(x)

y = f( − x) and y = f − 1( − x)

18.  then :

A. The number of point iof in�ections is atleast 1

d(x) = ∫
x

0
et

3
(t2 − 1)(t + 1)

2011
at(x > 0)

https://dl.doubtnut.com/l/_HOv4pq08I4u1
https://dl.doubtnut.com/l/_ujPjcF6sZ5J6
https://dl.doubtnut.com/l/_uUwutEpoMjGT


B. The number of point of in�ectins is 0

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  Then which of the following is/are true?

(a)  has only one real root which is positive if  (b)

 has only one real root which is negative if  (c)

 has only one real root which is negative if  (d)

none of these

A. only one real root which is positive if 

B. only one real root which is negative if 

C. only one real root which is negative if 

D. only one real root which is positive if 

f(x) = sinx + ax + b.

f(x) = 0 a > 1, b < 0.

f(x) = 0 a > 1, b < 0.

f(x) = 0 a > 1, b > 0.

a > 1, b < 0

a > 1, b > 0

a < − 1, b < 0

a < − 1, b < 0

https://dl.doubtnut.com/l/_uUwutEpoMjGT
https://dl.doubtnut.com/l/_o3ohx3HuPTkW


Answer: A::B::C

Watch Video Solution

20. Which of the following graphs represent function whose derivatives

have a maximum in the interval  ?

A. 

B. 

C. 

(0, 1)

https://dl.doubtnut.com/l/_o3ohx3HuPTkW
https://dl.doubtnut.com/l/_0tG0KNB0gkYj


D. 

Answer: A::B::D

Watch Video Solution

21. Consider  which of the following

is/are correct ?

A. f is strictly decreasing in 

B. f is strictly increasing in 

C. There exist a numbe 'c' in  such that 

D. The equation  has only two roots in

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

Watch Video Solution

f(x) = sin5 x − 1, x ∈ [0, ],
π

2

[0, ]
π

4

[ , ]
π

4

π

2

(0, )
π

2
f(c) = 0

f(x) = 0 [0, ]
π

2

https://dl.doubtnut.com/l/_0tG0KNB0gkYj
https://dl.doubtnut.com/l/_UzM7Ps0a6qh6


22. Let  If f (x) satis�es rolle's theorem in

interval  then  can be:

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

f(x) = [
x2α+ 1 lnx x > 0

0 x = 0

[0, 1], α

−
1

2

−
1

3

−
1

4

−1

23. Which of the following is/are true for the function

 ?

A. f (x) is monotonically increasing in

B. f (x) has a local minima at 

f(x) = ∫
x

0

dt(x > 0)
cost

t

((4n − 1), , (4n + 1) )∀n ∈ N
π

2

π

2

x = (4n − 1) ∀n ∈ N
π

2

https://dl.doubtnut.com/l/_EkMlIQ7QQcHH
https://dl.doubtnut.com/l/_nw0kO8StyKia


C. The point of infection of the curve  lie on the curve 

D. Number of critiacal points of  in  are 19

Answer: A::B::C

Watch Video Solution

y = f(x)

x tanx + 1 = 0

y = f(x) (0, 10π)

24. Let  whtere f (x) is a thrice

di�erentiable function such that  then

choose the correct statement (s)

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

 where 

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

 where 

C. there is no poin tof local maxima of  in 

D. for some 

F (x) = (f(x))2 + (f' (x))2, F (0) = 6,

|f(x)| ∣ ≤ 1 ∀x ∈ [ − 1, 1],

( − 1, 0) and (0, 1) ∣f' (x) ≤ 2

( − 1, 0) and (0, 1) F (x) ≤ 5

F (x) ( − 1, 1)

c ∈ ( − 1, 1), F (c) ≥ 6, F ' (c) = 0 and f' ' (c) ≤ 0

https://dl.doubtnut.com/l/_nw0kO8StyKia
https://dl.doubtnut.com/l/_gyy0iDMCZjmc


Answer: A::B::D

Watch Video Solution

25. Let f(x) =  then f(x) has

A. locla maximum at 

B. local minimum at 

C. absolute maximum at 

D. absolute maximum at 

Answer: A::D

Watch Video Solution

⎧⎪
⎨
⎪⎩

x3 + x2 − 10x −1 ≤ x < 0

sinx 0 ≤ x < x/2

1 + cos x π/2 ≤ x ≤ x

x =
π

2

x =
π

2

x = 0

x = − 1

26. Minimum distnace between the curves

 is equal to :y2 = x − 1 and x2 = x − 1 and x2 = y − 1

https://dl.doubtnut.com/l/_gyy0iDMCZjmc
https://dl.doubtnut.com/l/_4joQh8d09hU4
https://dl.doubtnut.com/l/_uysylRTmapqD


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√2

4

3√2

4

5√2

4

7√2

4

27. For the equation  which of the following statement (s)

is/are correct ?

A. When  equation has 2 real and distinct roots

B. When  equation has 2 real and istinct roots

C. When  equation hs 1 real root

D. When  equation has no real root

Answer: B::C::D

= λ
e−x

1 + x

λ ∈ (0, ∞)

λ, ∈ ( − ∞, − e2)

λ ∈ (0, ∞)

λ ∈ ( − e, 0)

https://dl.doubtnut.com/l/_uysylRTmapqD
https://dl.doubtnut.com/l/_cDoO5S0k53LK


Watch Video Solution

28. If  is a tangent to the curve 

then

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

y = mx + 5 x3y3 = ax3 + by3atP (1, 2),

a + b =
18

5

a > b

a < b

a + b =
19

5

29. If   

 then which of the following

statement (s) is/are correct ?

(f(x) − 1)(x2 + x + 1)
2

− (f(x) + 1)(x4 + x2 + 1) = 0

∀x ∈ R − {0} and f(x) ≠ ± 1,

https://dl.doubtnut.com/l/_cDoO5S0k53LK
https://dl.doubtnut.com/l/_BUXE8L633oQk
https://dl.doubtnut.com/l/_npwfY7uZRB2x


Exercise Comprehension Type Problems

A. 

B.  has a local maximum at 

C.  has a local minimum at 

D. 

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

Watch Video Solution

∣f(x) ≥ 2 ∀x ∈ R − {0}

f(x) x = − 1

f(x) x = 1

∫
π

−π

(cos x)f(x)dx = 0

1. Let  such that 

  

The minimum value of  is:

A. 

B. 

C. 

y = f(x)

xy = x + y + 1, x ∈ R − {1} and g(x) = xf(x)

g(x)

3 − √2

3 + √2

3 − 2√2

https://dl.doubtnut.com/l/_npwfY7uZRB2x
https://dl.doubtnut.com/l/_lGrwlMN6wVS5


D. 

Answer: D

Watch Video Solution

3 + 2√2

2. Let  such that 

  

There exist two values of  where  then 

A. 1

B. 2

C. 4

D. 5

Answer: C

Watch Video Solution

y = f(x)

xy = x + y + 1, x ∈ R − {1} and g(x) = xf(x)

x, x1 and x2 g' (x) = ,
1

2

|x1| + |x2| =

https://dl.doubtnut.com/l/_lGrwlMN6wVS5
https://dl.doubtnut.com/l/_68lub7dWzY4e


3. Let   

Let the tangent to the curve  at point P whose abscissa is 

cuts x-axis in point Q. 

Let the prependicular from point Q on x-axis meets the curve  in

point R .Find equation of tangent at to y=g(x) at P .Also the value of 

A. 0

B. 

C. 1

D. 2

Answer: B

Watch Video Solution

f(x) =
⎡
⎢ ⎢
⎣

1 − x 0 ≤ x ≤ 1

0 1 < x ≤ 2 and g(x) = ∫
x

0 f(t)dt.

(2 − x)
2

2 < x ≤ 3

y = g(x)
5

2

y = g(x)

g(1) =

1

2

https://dl.doubtnut.com/l/_wXKUfW0XcFQX


4. Let   

Let the tangent to the curve  at point P whose abscissa is 

cuts x-axis in point Q. 

Let the prependicular from point Q on x-axis meets the curve  in

point R .Find equation of tangent at to y=g(x) at P .Also the value of 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) =
⎡
⎢ ⎢
⎣

1 − x 0 ≤ x ≤ 1

0 1 < x ≤ 2 and g(x) = ∫
x

0 f(t)dt.

(2 − x)
2

2 < x ≤ 3

y = g(x)
5

2

y = g(x)

g(1) =

3y = 12x − 1

3y = 12x − 1

12y = 3x − 1

12y = 3x + 1

https://dl.doubtnut.com/l/_vLsQ3JE3p4dt


5. Let   

Let the tangent to the curve  at point P whose abscissa is 

cuts x-axis in point Q. 

Let the prependicular from point Q on x-axis meets the curve  in

point R .Find equation of tangent at to y=g(x) at P .Also the value of 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) =
⎡
⎢ ⎢
⎣

1 − x 0 ≤ x ≤ 1

0 1 < x ≤ 2 and g(x) = ∫
x

0 f(t)dt.

(2 − x)
2

2 < x ≤ 3

y = g(x)
5

2

y = g(x)

g(1) =

5

6

5

14

5

7

5

12

https://dl.doubtnut.com/l/_E9p4HbrgudYA


6. Let  also 

 Again 

 also 

 given  and

function is twice di�erentiable. 

If  then number of solutions of

equation  is : (a) 1 (b) 2 (c) 3 (d) 4

A. 2

B. 3

C. 4

D. None of these

Answer: D

Watch Video Solution

f(x) < 0 ∀x ∈ ( − ∞, 0) and f(x) > 0, ∀x ∈ (0, ∞)

f(0) = 0,

f' (x) < 0, ∀x ∈ ( − ∞, − 1) and f' (x) > 0, ∀x ∈ ( − 1, ∞)

f' ( − 1) = 0 lim
x→ − ∞

f(x) = 0 and lim
x→ ∞

f(x) = ∞

f' (x) < 0 ∀x ∈ (0, ∞) and f' (0) = 1

f(x) = x2

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


7. Let  also 

 Again 

 also 

 given  and

function is twice di�erentiable. 

If  then number of solutions of

equation  is : (a) 1 (b) 2 (c) 3 (d) 4

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

f(x) < 0 ∀x ∈ ( − ∞, 0) and f(x) > 0, ∀x ∈ (0, ∞)

f(0) = 0,

f' (x) < 0, ∀x ∈ ( − ∞, − 1) and f' (x) > 0, ∀x ∈ ( − 1, ∞)

f' ( − 1) = 0 lim
x→ − ∞

f(x) = 0 and lim
x→ ∞

f(x) = ∞

f' (x) < 0 ∀x ∈ (0, ∞) and f' (0) = 1

f(x) = x2

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


8. Let  also 

 Again 

 also 

 given  and

function is twice di�erentiable. 

The minimum number of points where  is zero is: (a) 1 (b) 2 (c) 3 (d)

4

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

f(x) < 0 ∀x ∈ ( − ∞, 0) and f(x) > 0 ∀x ∈ (0, ∞)

f(0) = 0,

f' (x) < 0 ∀x ∈ ( − ∞, − 1) and f' (x) > 0 ∀x ∈ ( − 1, ∞)

f' ( − 1) = 0 lim
x→ − ∞

f(x) = 0 and lim
x→ ∞

f(x) = ∞

f' (x)

https://dl.doubtnut.com/l/_6hHYCL5zsYQA


9. In the given �gure graph of  is

given 

  

The product of all imaginary roots of  is (a) 1 (b) 2 (c)  (d) 

A. 

B. 

C. 

D. noen of these

Answer: D

Watch Video Solution

y = p(x) = x4 + ax3 + bx2 + cx + d

p(x) = 0
1

3

1

4

−2

−1

−1/2

https://dl.doubtnut.com/l/_0Vp95XMyKass


10. In the given �gure graph of : 

 is given.  

 

If  has 4 distinct real roots  then

 (where [.] denotes greatest integer function) is

equal to:

A. 

B. 

C. 0

D. 1

Answer: A

y = p(x) = xn + a1x
n− 1 + a2x

n− 2 + …. . + an

p(x) + k = 0 α, β, γ, δ

[α] + [β] + [γ] + [δ],

−1

−2

https://dl.doubtnut.com/l/_CDxUGar9EDxr


Watch Video Solution

11. In the given �gure graph of  is

given 

  

The product of all imaginary roots of  is (a) 1 (b) 2 (c)  (d) 

A. 1

B. 4

C. 5

D. 6

Answer: B

y = p(x) = x4 + ax3 + bx2 + cx + d

p(x) = 0
1

3

1

4

https://dl.doubtnut.com/l/_CDxUGar9EDxr
https://dl.doubtnut.com/l/_QqffYmOqEWGY


Watch Video Solution

12. The di�erentiable function  has a property that the chord

joining any two points  always intersects

y-axis at  Given that  then:  

 is equal to : (a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = f(x)

A(x1, f(x1) and B(x2, f(x2))

(0, 2x1x2). f(1) = − 1.

∫
1 / 2

0

f(x)dx
1

6

1

8

1

12

1

24

1

6

1

8

1

12

1

24

13. The di�erentiable function  has a property that the chord

joining any two points  always intersects

y = f(x)

A(x1, f(x1) and B(x2, f(x2))

https://dl.doubtnut.com/l/_QqffYmOqEWGY
https://dl.doubtnut.com/l/_aAYykKfek0xH
https://dl.doubtnut.com/l/_sHnbGFCUwe4i


y-axis at  Given that  then: 

The largest interval in which  is monotonically increasing, is : (a) 

 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(0, 2x1x2). f(1) = − 1.

y = f(x)

( − ∞, ]
1

2
[ , ∞)

−1

2
( − ∞, ]

1

4
[ , ∞)

−1

4

( − ∞, ]
1

2

[ , ∞)
−1

2

( − ∞, ]
1

4

[ , ∞)
−1

4

14. The di�erentiable function  has a property that the chord

joining any two points  always intersects

y-axis at  Given that  then:  

In which of the following intervals, the Rolle's theorem is applicable to

the function  ? (a)  (b)  (c)  (d) 

y = f(x)

A(x1, f(x1) and B(x2, f(x2))

(0, 2x1x2). f(1) = − 1.

F (x) = f(x) + x [ − 1, 0] [0, 1] [ − 1, 1]

[0, 2]

https://dl.doubtnut.com/l/_sHnbGFCUwe4i
https://dl.doubtnut.com/l/_GTEX7JOVdn56


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0 − 1, 0]

[0, 1]

[ − 1, 1]

[0, 2]

15.  if x and y are

independent.

A. 

B. 

C. 

D. 

Answer: A

Iff(x) = x + ∫
1

0
(xy2 + x2y)(f(y))dy, findf(x)

8

25

16

25

14
25

4
5

https://dl.doubtnut.com/l/_GTEX7JOVdn56
https://dl.doubtnut.com/l/_IqXn96R1PhFr


Exercise Matching Type Problems

Watch Video Solution

1. Column-1 gives pair of curves and column-II gives the angle  between

the curves at their intersection point. 

Watch Video Solution

θ

2. Let

f(x) = ∀x ≠ 1, g(x) = = ∀x ∈ R, h(x) ∀x
x3 − 4

(x − 1)3

x4 − 2x2

4
x3 + 4

(x + 1)3

https://dl.doubtnut.com/l/_IqXn96R1PhFr
https://dl.doubtnut.com/l/_loKK4XiepRsU
https://dl.doubtnut.com/l/_qaZlxhEfaMtX


 

Watch Video Solution

3. Consider the function  is a real

constant : 

Watch Video Solution

f(x) = − ax + x2 and a ≥ 0
lnx

8

https://dl.doubtnut.com/l/_qaZlxhEfaMtX
https://dl.doubtnut.com/l/_0r50F14bBftW


Exercise Subjective Type Problems

4. The function  has its non-zero local

minimum and local maximum values at ,

respectively. If  is a root of , then �nd a,b,c and d.

Watch Video Solution

f(x) = √ax3 + bx2 + cx + d

x = − 2 and x = 2

a x2 − x − 6 = 0

5. 

Watch Video Solution

https://dl.doubtnut.com/l/_Sw0TQwcRy0rw
https://dl.doubtnut.com/l/_ebxUfcKa08c4


1. A conical vessel is to be prepared out of a circular sheet of metal of unit

radius in order that the vessel has maximum value, the sectorial area that

must be removed from the sheet is  and the area of the given sheet is 

, then  is equal to

Watch Video Solution

A1

A2
A2

A1

2. On  then least and greatest vlaues of  are m and

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

function)

Watch Video Solution

[1, e], f(x) = x2 lnx

[√M + m]

3. If  is a decreasing function for every 

Find the least value of 

Watch Video Solution

f(x) = − + x
px

ex
x2

2
x ≤ 0.

p2.

https://dl.doubtnut.com/l/_uXDkjOItmtIz
https://dl.doubtnut.com/l/_AxeuWtBDdnCs
https://dl.doubtnut.com/l/_D6xjnN02CVvX
https://dl.doubtnut.com/l/_RRNvzzZIDrSC


4. Let  where  is a positive constant .

The interval in which f '(x) is increasing is  Then  is equal to

______

Watch Video Solution

f(x) = {
xeax, x ≤ 0

x + ax2 − x3, x > 0
a

[ , ],
k

a

a

l
k + l

5. Find sum of all possible values of the real parameter 'b' if the di�erence

between the largest and smallest values of the function

 in the interval  is 4.

Watch Video Solution

f(x) = x2 − 2bx + 1 [0, 1]

6. Let  be the angle in radians between the curves 

 If  Find the value

of a.

Watch Video Solution

' θ'

+ = 1 and x2 + y2 = 12.
x2

36

y2

4
θ = tan− 1( ),

a

√3

https://dl.doubtnut.com/l/_RRNvzzZIDrSC
https://dl.doubtnut.com/l/_EVU6PuvAWKNB
https://dl.doubtnut.com/l/_4eOrzDpZ4FBc
https://dl.doubtnut.com/l/_kDqWOIFrhLbF


7. Let set of all possible values of  such that

 is monotonically increasing for  is

 Find the value of k.

Watch Video Solution

λ

f(x) = e2x − (λ + 1)ex + 2x ∀x ∈ R

( − ∞, k].

8. Let a,b,c and d be non-negative real number such that

 Find the maximum value of 

Watch Video Solution

a5 + b5 ≤ 1 and c5 + d5 ≤ 1. a2c3 + b2d3.

9. There is a point (p,q) on the graph of  and a point (r,s) on the

graph of  If the line through (p,q)

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

then the value of 

Watch Video Solution

f(x) = x2

g(x) = , whereg > 0 and r > 0.
−8

x

p + ris____

https://dl.doubtnut.com/l/_kDqWOIFrhLbF
https://dl.doubtnut.com/l/_VOasUzsWNGEH
https://dl.doubtnut.com/l/_eLnn6cVKYXSa


10. If |, (where ), then �nd the minimum

value of f(x).

Watch Video Solution

f(x) = max ∣ 2 siny − x y ∈ R

11. Let  dt.

Then the total number of integral values of 'a' for which  has

no real roots is

Watch Video Solution

f(x) = ∫
x

0
((a − 1)(t2 + t + 1)

2
− (a + 1)(t4 + t2 + 1))

f' (x) = 0

12. The numbr of real roots of the equation  is

Watch Video Solution

x2013 + e20144x = 0

13. Let the maximum value of expression  for 

 where p and 1q are relatively prime natural numbers, then 

y =
x4 − x2

x6 + 2x3 − 1

x > 1is ,
p

1

https://dl.doubtnut.com/l/_FFiPp5XmHOkr
https://dl.doubtnut.com/l/_xu2owS0RUpHZ
https://dl.doubtnut.com/l/_ydfDqFhGFiDf
https://dl.doubtnut.com/l/_dq4UtOtj7GuN


Watch Video Solution

p + q =

14. The least positive vlaue of the parameter 'a' for which there exist

atleast one line that is tangent to the graph of the curve 

at one point and normal to the graph at another point is  where p

and q ar relatively prime positive integers. Find product pq.

Watch Video Solution

y = x3 − ax,

,
p

q

15. Let  has two root 

 where t is a real parameter. Let 

dx. If the maximum value of  be  where p and q are

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

Watch Video Solution

f(x) = x2 + 2x − t2 and f(x) = 0

α(t) and β(t)(α < β) I(t) = ∫
β

α

f(x)

I(t) λ and |λ| =
p

q

https://dl.doubtnut.com/l/_dq4UtOtj7GuN
https://dl.doubtnut.com/l/_tSkqhCvZWTjR
https://dl.doubtnut.com/l/_GtHWut6BJAF0


16. A tank contains 100 litres of fresh water. S solution containg 1 gm/litre

of salt runs into the tank at the rate of 1 lit/min. The homogenised

mixture is pumped out of the tank at the rate of 3 lit/min. If T be the time

when the amount of salt in the tank is maximum. 

Find [T] (where [.] denotes greatest integer function)

Watch Video Solution

17. If  is continous and di�erentiable in

 Let N be the number of

divisors of the greatest possible value of  then �nd the

sum of digits of N.

Watch Video Solution

f(x)

[ − 3, 9] and f' (x) ∈ [ − 2, 8] ∀x ∈ ( − 3, 9).

f(9) − f( − 3),

18. It is given that f (x) is de�ned on R satisfying  for 

  

f(1) = 1 and

∀x ∈ R,

https://dl.doubtnut.com/l/_vORw8nnanXQW
https://dl.doubtnut.com/l/_QOCL2dJ2zZEb
https://dl.doubtnut.com/l/_OAeGJBHTFbkB


. If 

 then = __________

Watch Video Solution

f(x + 5) ≥ f(x) + 5 and f(x + 1) ≤ f(x) + 1

g(x) = f(x) + 1 − x, g(2002)

19. The number of normals to the curve  which passes through

the point  is

Watch Video Solution

3y3 = 4x

(0, 1)

20. Find the number of real root (s) of the equation 

where a is positive constant.

Watch Video Solution

aex = 1 + x + ,
x2

2

21. Let  is de�ned for 

 and is strictely increasing function. If the range of a

is  then �nd the minimum vlaue of 

f(x) = ax + cos 2x + sinx + cos x

∀x ∈ R and a ∈ R

[ , ∞),
m

n
(m − n).

https://dl.doubtnut.com/l/_OAeGJBHTFbkB
https://dl.doubtnut.com/l/_Wl58O4kR9AIx
https://dl.doubtnut.com/l/_WndcZRmEVPgs
https://dl.doubtnut.com/l/_3WJ3VkiJGEHr


Watch Video Solution

22. If  are the lengths of the perpendiculars from origin on the

tangent and normal drawn to the curve  respectively.

Find the vlaue of 

Watch Video Solution

p1 and p2

x2 / 3 + y2 / 3 = 62 / 3

√4p2
1 + p2

2.

https://dl.doubtnut.com/l/_3WJ3VkiJGEHr
https://dl.doubtnut.com/l/_so8iqHEjF1lh

