
MATHS

BOOKS - ARIHANT MATHS

DY / DX AS A RATE MEASURER AND TANGENTS,

NORMALS

Examples

1. If the radius of a circle is increasing at a uniform rate of 2 cm/s,

then �nd the rate of increase of area of circt the instant when the

radius is 20 cm.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_7N4YfHVxCI4k


2. On the curve  Find the interval of values of x for which th

bascissa changes at a faster rate than the ordinate ?

Watch Video Solution

x3 = 12y.

3. If the displacement of a particle is givne by .

Find the velocity and acceleration at t = 4 seconds.

Watch Video Solution

s = ( t2 + 4√t)m
1

2

4. Displacement  of a particle at time  is expressed as 

. Find the acceleration at the time when the velocity vanishes (i.e.,

velocity tends to zero).

Watch Video Solution

s t s = t3 − 6t
1

2

https://dl.doubtnut.com/l/_WMTyphNm7YqP
https://dl.doubtnut.com/l/_q0TUHDLcou9Y
https://dl.doubtnut.com/l/_aiWFxHQhYLd3


5. If r is the radius, S the surface area and V the volume of a spherical

bubble, prove that 

(i) 

Watch Video Solution

= 4πr2dV

dt

dr

dt

6. If r is the radius, S the surface area and V the volume of a spherical

bubble, prove that 

(ii) 

Watch Video Solution

∞r
dV

dS

7. A man who is 1.6 m tall walks away from a lamp which is 4 m above

ground at the rate of 30 m/min. How fast is the man's shadow

lengthening?

Watch Video Solution

https://dl.doubtnut.com/l/_5D4e6lYxIjal
https://dl.doubtnut.com/l/_siyXHZiIXJ8c
https://dl.doubtnut.com/l/_fmXrNvcftnSK


8. x and y are the sides of two squares such that  . Find

the rate of the change of the area of the second square with respect

to the �rst square.

Watch Video Solution

y = x − x2

9. Use di�erential to approximate .

Watch Video Solution

√10

10. Use di�erential to approximate .

Watch Video Solution

(66)1 / 3

11. If the radius of a circle increases from 5 cm to 5.1 cm, �nd the

increase in area.

https://dl.doubtnut.com/l/_EGVxRN6BuRz2
https://dl.doubtnut.com/l/_zzFLgOhsiGs1
https://dl.doubtnut.com/l/_J1psJM7Z9pfS
https://dl.doubtnut.com/l/_Vb2wZ2rDcmUQ


Watch Video Solution

12. Find the approximate value of  using di�erential.

Watch Video Solution

tan− 1(0.999)

13. The time period T of oscillation of a simple pendulum of length l is

given by .  

Find the percentage error in T corresponding to  in the value of

l.`

Watch Video Solution

T = 2π. √
l

g

2 %

14. In an acute triangle  if sides  are constants and the base

angles  vary, then show that 

ABC a, b

AandB

=
dA

√a2 − b2 sin2 A

dB

√b2 − a2 sin2 B

https://dl.doubtnut.com/l/_Vb2wZ2rDcmUQ
https://dl.doubtnut.com/l/_sH2RKeJlF0mT
https://dl.doubtnut.com/l/_oxiX0uB7k4Zm
https://dl.doubtnut.com/l/_hnb2aDBWSLTh


Watch Video Solution

15. Find the slopes of the tangent and normal to the curve

 at (1, 1).

Watch Video Solution

x3 + 3xy + y3 = 2

16. Find the point on the curve  at which tangent is

parallel to X-axis.

Watch Video Solution

y = x3 − 3x

17. Find the points on the curve  at which the

tangent lines are parallel to the line 

Watch Video Solution

y = x3 − 2x2 − x

y = 3x − 2

https://dl.doubtnut.com/l/_hnb2aDBWSLTh
https://dl.doubtnut.com/l/_119uDib9xmLx
https://dl.doubtnut.com/l/_jpCiKAxIjVrc
https://dl.doubtnut.com/l/_gvYlvc5ee9D1
https://dl.doubtnut.com/l/_hPWk4ozsNUEF


18. In which of the following cases, the function f(x) has vertical

tangent at x = 0 ? 

(ii) 

Watch Video Solution

f(x) = sgnx

19. In which of the following cases, the function f(x) has vertical

tangent at x = 0 ? 

Watch Video Solution

f(x) = x2 / 3

20. In which of the following cases, the function f(x) has vertical

tangent at x = 0 ? 

(v) 

Watch Video Solution

f(x) = {
0,  if x < 0

1,  if x ≥ 0

https://dl.doubtnut.com/l/_hPWk4ozsNUEF
https://dl.doubtnut.com/l/_MZ9PLSFIC7A5
https://dl.doubtnut.com/l/_0k1hRXwawkdr
https://dl.doubtnut.com/l/_CoG2MqtSaFLu


21. The curve  has a vertical tangent at the point:

A. (a) 

B. (b) 

C. (c) 

D. (d) nowhere

Answer:

Watch Video Solution

y − exy + x = 0

(1, 1)

(0, 1)

(1, 0)

22. The sum of the intercepts made on the axes of coordinates by any

tangent to the curve  is equal to

Watch Video Solution

√x + √y = 2

https://dl.doubtnut.com/l/_CoG2MqtSaFLu
https://dl.doubtnut.com/l/_HJKTTDhMoTHY


23. The tangent, represented by the graph of the function 

at the point with abscissa x = 1 form an angle of , at the point x =

2 form an angle of  and at the point x = 3 form and angle of .

Then, �nd the value of, 

Watch Video Solution

y = f(x),

π/6

π/3 π/4

∫
3

1
f' (x)f' ' (x)dx + ∫

3

2
f' ' (x)dx.

24. The curves for which the length of the normal is equal to the

length of the radius vector is/are

Watch Video Solution

25. If tangent and normal to the curve  are drawn

at , then area of the quadrilaterial formed by the tangent,

the normal at p and the cordinate axes is

y = 2 sinx + sin 2x

p(x = )
π

3

https://dl.doubtnut.com/l/_QhNZHr670I0i
https://dl.doubtnut.com/l/_MTwUtKKGZuoM
https://dl.doubtnut.com/l/_2hpfeLo0crKa


A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

π

3

3π

π√3

2

26. The maximum value of the sum of the intercepts made by any

tangent to the curve  with the axes is

A. 2a

B. 

C. 

D. a

(a sin2 θ, 2a sin θ)

a/4

a/2

https://dl.doubtnut.com/l/_2hpfeLo0crKa
https://dl.doubtnut.com/l/_2SE5fqf4kgKn


Answer:

Watch Video Solution

27. If  is a curve which is obtained by the re�ection of 

 then by the line  then

A. g(x) has more than one tangent parallel to X-axis

B. g(x) has more than one tangent parallel to Y-axis

C.  is a tangent of g(x) at (0, 0)

D. g(x) has no extermum

Answer:

Watch Video Solution

g(x)

f(x) =
ex − e−x

2
y = x

y = − x

https://dl.doubtnut.com/l/_2SE5fqf4kgKn
https://dl.doubtnut.com/l/_NAVW4oGKunMA


28. Find the angle of intersection of the curves y  and 

Watch Video Solution

= 4 − x2

y = x2

29. Find the acute angle between the curves  

 at their points of intersection.

Watch Video Solution

y = ∣∣x2̂ − 1∣∣and

y = ∣∣x
2 − 3∣∣

30. Find the angle of intersection of curves

 where [x] denotes the

greatest integer

Watch Video Solution

y = [|sinx| + |cos x|]andx2 + y2 = 10,

https://dl.doubtnut.com/l/_t9A5yBahnoRo
https://dl.doubtnut.com/l/_Vv26u8zECYE3
https://dl.doubtnut.com/l/_5NCyWaP3Q3gl


31. Prove that for the curve  , the subtangent is of constant

length and the sub-normal varies as the square of the ordinate .

Watch Video Solution

y = bex /a

32. Find the length of tangent, subtangent normal and subnormal to

 at 

Watch Video Solution

y2 = 4ax (at2, 2at)

33. If  and  are the lengths of subtangents and subnormals

respectively to the curve  then  equals (A)  (B)

 (C)  (D) 

Watch Video Solution

ST SN

by2 = (x + 2a)
3
.

ST 2

SN
1

8b

27

27b

8
( )

4b

9

https://dl.doubtnut.com/l/_Tscn3MukvXUI
https://dl.doubtnut.com/l/_PdIuw6CpWpcw
https://dl.doubtnut.com/l/_BHA0RS9mPhnB


34. If the length of sub-normal is equal to the length of sub-tangent

at any point (3,4) on the curve  and the tangent at (3,4) to 

 meets the coordinate axes at  , then the maximum

area of the triangle  where  is origin, is 45/2 (b) 49/2 (c) 25/2

(d) 81/2

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

y = f(x)

y = f(x) AandB

OAB, O

45
2

49
2

25

2

81

2

35. Verify Rolle's theorem for the function  in

the interval .

f(x) = x3 − 3x2 + 2x

[0, 2]

https://dl.doubtnut.com/l/_zLIpje0nTD6m
https://dl.doubtnut.com/l/_Om3X0Vi67ooO


Watch Video Solution

36. If , then �nd the condition that this

equation would have atleast one root in (0, 1).

Watch Video Solution

ax2 + bx + c = 0, a, b, c ∈ R

37. Let f be a function de�ned on  such that  for all

. Then prove that f is an increasing function on .

Watch Video Solution

[a, b] f' (x) > 0

x ∈ (a, b) (a, b)

38. �nd the discriminant of the equation  and

hence �nd the nature of its roots. Find them, if they are real.

Watch Video Solution

3x2 − 2x + = 0
1

3

https://dl.doubtnut.com/l/_Om3X0Vi67ooO
https://dl.doubtnut.com/l/_vwId9HUWdi4n
https://dl.doubtnut.com/l/_yYMFSnZWAkIR
https://dl.doubtnut.com/l/_wdijC7VrPNQ8
https://dl.doubtnut.com/l/_MLtZb25HeHZ2


39. Let y=f(x) be a di�erentiable function such that f(−1)=2,f(2)=−1 and

f(5)=3 If the equation f `(x)=2f(x) has real root. Then �nd f(x)

Watch Video Solution

40. Consider the function   

Then, the number of points in  where the derivative f'(x)

vanishes is

A. 0

B. 1

C. 2

D. in�nite

Answer:

Watch Video Solution

f(x) = {
x forx > 0

0 forx = 0

sin ( π )
x

(0, 1)

https://dl.doubtnut.com/l/_MLtZb25HeHZ2
https://dl.doubtnut.com/l/_9EBzNtxNWNSP


41. Find c of the Lagrange's mean value theorem for

 in .

Watch Video Solution

f(x) = √25 − x2 [1, 5]

42. Let  be di�erentiable for  such that 

 Let there exist a real number  in 

 such that  Then �nd the value of 

A. 2

B. 3

C. 4

D. 5

Answer:

Watch Video Solution

f(x)andg(x) 0 ≤ x ≤ 2

f(0) = 2, g(0) = 1, andf(2) = 8. c

[0, 2] f ′ (c) = 3g ′ (c). g(2).

https://dl.doubtnut.com/l/_9f71MMbkgivK
https://dl.doubtnut.com/l/_QrN4kSYhAr8n


43. If  then,

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

0 < a < b < and f(a, b) =
π

2
tan b − tana

b − a

f(a, b) ≤ 2

f(a, b) > 1

f(a, b) ≤ 1

44. Verify Lagrange's mean value theorem for the following functions 

 in the interval 

A. 

B. 

f(x) = (x − 1)2 / 3 [1, 2]

f(x) =
⎧⎪
⎨
⎪⎩

− x, x <

( − x)
2
, x ≥

1
2

1
2

1
2

1
2

f(x) = {
, x ≠ 0

1, x = 0

sin x

x

https://dl.doubtnut.com/l/_IFpwJzJBGxeE
https://dl.doubtnut.com/l/_1Ata7NcrWdu8


C. 

D. 

Answer:

Watch Video Solution

f(x) = x|x|

f(x) = |x|

45. If f(x) satis�es the requirements of Lagrange's mean value

theorem on [0, 2] and if f(0)= 0 and 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

f' (x) ≤
1

2

f(x) ≤ 2

|f(x)| ≤ 2x

|f(x)| ≤ 1

f(x) = 3

https://dl.doubtnut.com/l/_1Ata7NcrWdu8
https://dl.doubtnut.com/l/_pVUhJ91Icpp9


46. Let  be a continuous and di�erentiable

function. Then show that

 where 

Watch Video Solution

f : [2, 7] → [0, ∞)

(f(7) − f(2)) = 5f 2(c)f ′ (c),
(f(7))

2
+ (f(2))

2
+ f(2)f(7)

3

c ∈ [2, 7].

47. The equation  has atleast one root in the

interval.

A. 

B. 

C. 

D. None of these

Answer:

sinx + x cos x = 0

( − , 0)
π

2

(0, π)

( − , )
π

2

π

2

https://dl.doubtnut.com/l/_pVUhJ91Icpp9
https://dl.doubtnut.com/l/_Fpq3PhgKBFPt
https://dl.doubtnut.com/l/_jDWsnrXhJkM1


Watch Video Solution

48. Between any two real roots of the equation  the

equation  has

A. atleast one root

B. atmost one root

C. exactly one root

D. no root

Answer:

Watch Video Solution

ex sinx − 1 = 0

ex cos x + 1 = 0

49. If the equation  has three real roots then show

that .

Watch Video Solution

x3 + px + q = 0

4p3 + 27q2 < 0

https://dl.doubtnut.com/l/_jDWsnrXhJkM1
https://dl.doubtnut.com/l/_qO8CHF8UhU1o
https://dl.doubtnut.com/l/_Zz7EaxRayzfv


50. Let  be a polynomial of degree 5 such that  has 8

real distinct , Then number of real roots of  is ________.

A. 4 real roots

B. 5 real roots

C. 3 real roots

D. nothing can be said

Answer:

Watch Video Solution

f(x) f(|x|) = 0

f(x) = 0

51. Number of integral value (s) of k for which the equation

 has one root lie between 1 and 2 and other root

lies between 2 and 3, is

4x2 − 16x + k = 0

https://dl.doubtnut.com/l/_Zz7EaxRayzfv
https://dl.doubtnut.com/l/_JInDN8NYH9bT
https://dl.doubtnut.com/l/_1fU1FcBbxQFV


A. 1

B. 2

C. 3

D. 4

Answer:

Watch Video Solution

52. A tangent to the hyperbola  passing through the

origin is

A. 

B. 

C. 

D. 

y =
x + 9

x + 5

x + 25y = 0

5x + y = 0

5x − y = 0

x − 25y = 0

https://dl.doubtnut.com/l/_1fU1FcBbxQFV
https://dl.doubtnut.com/l/_NP6nRlotCTW4


Answer:

Watch Video Solution

53. The coordinates of the point(s) on the graph of the function

 , where the tangent drawn cuts o�

intercepts from the coordinate axes which are equal in magnitude

but opposite in sign, are

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

f(x) = − + 7x − 4
x3

x

5x2

2

(2, )
8

3

(3, )
7
2

(1, )
5

6

https://dl.doubtnut.com/l/_NP6nRlotCTW4
https://dl.doubtnut.com/l/_5eJSKf0ixLjS
https://dl.doubtnut.com/l/_plzzwLEqqW4Y


54. If  is di�erentiable function with decreasing

�rst derivative such that f(0)=0 and , then

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

f : [0, 1] → [0, ∞)

f' (x) > 0

∫
1

0
dx >

1

f 2(x) + 1

f(1)

f' (1)

∫
1

0
dx <

1

f 2(x) + 1

f(1)

f' (1)

∫
1

0
dx ≤ tan− 1( )

1

f 2(x) + 1

f(1)

f' (1)

∫
1

0
dx =

1

f 2(x) + 1

f(1)

f' (1)

55. If  is continuous and derivable,  and  for

exactly 2 real value of 'c'. Then the number of real and distinct value

of 'd' for which  can be

A. 1

f(x) ∀x ∈ R f' (c) = 0

f(d) = 0

https://dl.doubtnut.com/l/_plzzwLEqqW4Y
https://dl.doubtnut.com/l/_Y6PNiPebOGPm


B. 2

C. 3

D. 4

Answer:

Watch Video Solution

56. Let f (x) be twice di�erentiable function such that  in 

 Then :

A. 

B. 

C. 

D. 

Answer:

f' ' (x) < 0

[0, 2].

f(0) + f(2) = 2f(c), 0 < c < 2

f(0) + f(2) = 2f(1)

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

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

https://dl.doubtnut.com/l/_Y6PNiPebOGPm
https://dl.doubtnut.com/l/_xOC4kfdZcpBn


Watch Video Solution

57. Statement I The tangent at  to the curve 

 again meets the curve at   

Statement II When an equation of a tangent solved with the curve,

repeated roots are obtained at the point of tengency.

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of Statement I.

B. Statement I is true, Statement II is also true, Statement II is not

the correct explanation of Statement I

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Answer: D

Watch Video Solution

x = 1

y = x3 − x2 − x + 2 x = 0

https://dl.doubtnut.com/l/_xOC4kfdZcpBn
https://dl.doubtnut.com/l/_f3d1CowwL8d2


58. Statement I The ratio of length of tangent to length of normal is

proportional to the ordinate of the point of tangency at the curve

.  

Statement II Length of normal and tangent to a curve 

,  

where 

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of Statement I.

B. Statement I is true, Statement II is also true, Statement II is not

the correct explanation of Statement I

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Answer:

Watch Video Solution

y2 = 4ax

y = f(x)  is ∣
∣y√1 + m2∣

∣ and
∣
∣
∣

∣
∣
∣

y√1 + m2

m

m = .
dy

dx

https://dl.doubtnut.com/l/_vBsQ9KCwwcAW


59. Statement I Tangent drawn at the point (0, 1) to the curve

 meets the curve thrice at one point only.  

statement II Tangent drawn at the point  to the curve 

 meets the curve at one point only.

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of Statement I.

B. Statement I is true, Statement II is also true, Statement II is not

the correct explanation of Statement I

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Answer:

Watch Video Solution

y = x3 − 3x + 1

(1, − 1)

y = x3 − 3x + 1

https://dl.doubtnut.com/l/_vBsQ9KCwwcAW
https://dl.doubtnut.com/l/_KfmU7x7DkYqp


60. Let  be the given cubic polynomial and

 be the corresponding cubic equation, where 

Now,   

Let  be the discriminant of the

equation .  

IF . Then,  

a. f(x) has all real roots

b. f(x) has one real and two imaginary roots

c. f(x) has repeated roots

d. None of the above

A. f(x) has all real roots

B. f(x) has one real and two imaginary roots

C. f(x) has repeated roots

D. None of the above

Answer:

f(x) = x3 + ax2 + bx + c

f(x) = 0 a, b, c ∈ R.

f' (x) = 3x2 + 2ax + b

D = 4a2 − 12b = 4(a2 − 3b)

f' (x) = 0

D = 4(a2 − 3b) < 0

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


Watch Video Solution

61. Let  be the given cubic polynomial and 

 be the corresponding cubic equation, where 

Now,   

Let  be the discriminant of the

equation .  

If  are

the roots of f(x), then 

a. f(x) has all real and distinct roots

b. f(x) has three real roots but one of the roots would be repeated

c. f(x) would have just one real root

d. None of the above

A. f(x) has all real and distinct roots

B. f(x) has three real roots but one of the roots would be repeated

C. f(x) would have just one real root

f(x) = x3 + ax2 + bx + c

f(x) = 0 a, b, c ∈ R.

f' (x) = 3x2 + 2ax + b

D = 4a2 − 12b = 4(a2 − 3b)

f' (x) = 0

D = 4(a2 − 3b) > 0 and f(x1). f(x2) < 0  where x1, x2

https://dl.doubtnut.com/l/_xShkdDYWFiwi
https://dl.doubtnut.com/l/_pKSB0X53t66k


D. None of the above

Answer: C

Watch Video Solution

62. Let  be the given cubic polynomial and

 be the corresponding cubic equation, where 

Now,   

Let  be the discriminant of the

equation .  

If  are

the roots of , then

A. f(x) has all real and distinct roots

B. f(x) has three real roots but one of the roots would be repeated

C. f(x) would have just one real root

f(x) = x3 + ax2 + bx + c

f(x) = 0 a, b, c ∈ R.

f' (x) = 3x2 + 2ax + b

D = 4a2 − 12b = 4(a2 − 3b)

f' (x) = 0

D = 4(a2 − 3b) > 0 and f(x1). f(x2) = 0  where x1, x2

f(x)

https://dl.doubtnut.com/l/_pKSB0X53t66k
https://dl.doubtnut.com/l/_3QtkFNHKIxsM


D. None of the above

Answer:

Watch Video Solution

63. Let  be the given cubic polynomial and

 be the corresponding cubic equation, where 

Now,   

Let  be the discriminant of the

equation .  

If  where  are the

roots of f(x), then

A. f(x) has all real and distinct roots

B. f(x) has three real roots but one of the roots would be repeated

C. f(x) would have just one real root

f(x) = x3 + ax2 + bx + c

f(x) = 0 a, b, c ∈ R.

f' (x) = 3x2 + 2ax + b

D = 4a2 − 12b = 4(a2 − 3b)

f' (x) = 0

D = 4(a2 − 3b) > 0 and f(x1). f(x2) > 0 x1, x2

https://dl.doubtnut.com/l/_3QtkFNHKIxsM
https://dl.doubtnut.com/l/_i0tdJXnRxPCe


D. None of the above

Answer:

Watch Video Solution

64. Let  be the given cubic polynomial and

 be the corresponding cubic equation, where 

Now,   

Let  be the discriminant of the

equation .  

IF . Then,

A. f(x) has all real and distinct roots

B. f(x) has three real roots but one of the roots would be repeated

C. f(x) would have just one real root

D. None of the above

f(x) = x3 + ax2 + bx + c

f(x) = 0 a, b, c ∈ R.

f' (x) = 3x2 + 2ax + b

D = 4a2 − 12b = 4(a2 − 3b)

f' (x) = 0

D = 4(a2 − 3b) = 0

https://dl.doubtnut.com/l/_i0tdJXnRxPCe
https://dl.doubtnut.com/l/_bZ2x8orGujOv


Answer:

Watch Video Solution

65. Find  ,if 

Watch Video Solution

dy

dx
yx = xy

66. Di�erentiate the following w.r.t x 

Watch Video Solution

x2 + 1

x2 − 1

67. If  is a curve and if there exists two points 

 on it such that 

, then the tangent at  is

y = f(x)

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

f' (x1) = − =
1

f' (x2)

f(x2) − f(x1)

x2 − x1
x1

https://dl.doubtnut.com/l/_bZ2x8orGujOv
https://dl.doubtnut.com/l/_4W7Lhv5O8ne5
https://dl.doubtnut.com/l/_Twb9v7juq0OZ
https://dl.doubtnut.com/l/_U398KnIYgljt


normal at  for that curve. Now, anwer the following questions.  

Number of such lines on the curve , is

A. 1

B. 2

C. 3

D. in�nite

Answer:

Watch Video Solution

x2

y = sinx)

68. Let , such that 

. If vectors  are parallel for atleast

one a, then 

Number of integral value of 'b' can be

A. 5

f(x) = ∫
x

0
(|t − 1| − |t + 2| + t − 2)dt

f' ' (a) ≠ 1 aî − b2 ĵ and î + 3bĵ

https://dl.doubtnut.com/l/_U398KnIYgljt
https://dl.doubtnut.com/l/_JdVAdZc2P4tS


B. 10

C. 11

D. 13

Answer: D

Watch Video Solution

69. Let , such that 

. If vectors  are parallel for at least

one , then the maximum value of  is:

A. (a) 

B. (b) 

C. (c) 

D. (d) 

f(x) = ∫
x

0
(|t − 1| − |t + 2| + t − 2)dt

f' ' (a) ≠ 1 aî − b2 ĵ and î + 3bĵ

a (1 − 8b − b2)

4

8

12

16

https://dl.doubtnut.com/l/_JdVAdZc2P4tS
https://dl.doubtnut.com/l/_YaomqhVG1t4C


Answer: D

Watch Video Solution

70. Suppose that  and  for all real values of .

Then the largest value of  can attain is

Watch Video Solution

f(0) = − 3 f' (x) ≤ 5 x

f(2)

71. Let  be the curve  (where  takes all real values). The

tangent at  meets the curve again at  If the gradient at  is 

times the gradient at  then  is equal to (a) 4 (b) 2 (c)  (d) 

Watch Video Solution

C y = x3 x

A B. B K

A, K −2
1

4

72. Consider the two graphs  and . The

absolute value of the tangent of the angle between the two curves at

y = 2x x2 − xy + 2y2 = 28

https://dl.doubtnut.com/l/_YaomqhVG1t4C
https://dl.doubtnut.com/l/_6kWxUmgXlNi4
https://dl.doubtnut.com/l/_BTYto8vYrQsG
https://dl.doubtnut.com/l/_IjXNcB09hdOR


the points where they meet, is ……………

Watch Video Solution

73. At the point  on the graph of  in the

�rst quadrant, a normal is drwn. The normal intersects the y-axis at

the point  then n equal

Watch Video Solution

P (a, an) y = xn, (n ∈ N),

(0, b)If lim
a→ 0

b = ,
1

2

74. If the line  is the normal to the curve 

 then show 

Watch Video Solution

x cos θ + y sin θ = P

(x + a)y = 1,

θ ∈ (2nπ + , (2n + 1)) ∪ (2nπ + , (2n + 2)π), n ∈ Z
π

2

3π

2

https://dl.doubtnut.com/l/_IjXNcB09hdOR
https://dl.doubtnut.com/l/_xyHrk2fXoFaM
https://dl.doubtnut.com/l/_6g8o4k1WkYQ6


75. How many tangents to the curves

 are parallel ?

Watch Video Solution

f1(x) = x2 − x + 1 and f2(x) = x3 − x2 − 2x + 1

76. Find the point on the curve  which is nearest to

the line 

Watch Video Solution

3x2 − 4y2 = 72

3x + 2y + 1 = 0.

77. Tangent at a point  [other than (0,0)] on the curve 

meets the curve again at  The tangent at  meets the curve

again at  and so on. 

The ratio of area of  to that of  is

Watch Video Solution

P1 y = x3

P2. P2

P3

ΔP1P2P3 ΔP2P3P4

https://dl.doubtnut.com/l/_oDBAXMPlmUAW
https://dl.doubtnut.com/l/_et750M93EyFH
https://dl.doubtnut.com/l/_ObQZcJJPGI0s
https://dl.doubtnut.com/l/_CLaI0GHAtXPI


78. If at each point of the curve  the tangent

is inclined at an acute angle with the positive direction of the x-axis,

then (a)  (b)  (c)   (d) 

Watch Video Solution

y = x3 − ax2 + x + 1,

a > 0 a < − √3 −√3 ≤ a ≤ √3 noneofthese

79. Show that there is no cubic curve for which the tangent lines at

two distinct points coincide.

Watch Video Solution

80. The point of intersection of two tangents of the hyperbola

, the product of whose slopes is  , lies on the curve - :

Watch Video Solution

− = 1
x2

a2

y2

b2
c2

https://dl.doubtnut.com/l/_CLaI0GHAtXPI
https://dl.doubtnut.com/l/_YLDxqAI2wzkM
https://dl.doubtnut.com/l/_GWVsHjn5wShq


Example

81. If the function  is di�erentiable, the show that for 

Watch Video Solution

f : [0, 4]
→
R

a, b, ∈ (0, 4), f 2(4)) − (f 2(0)) = 8f ′ (a)f(b)

82. Given a function  is di�erentiable ,then prove that

for some .

Watch Video Solution

f : [0, 4] → R

α, β ∈ (0, 2), ∫
4

0
f(t)dt = 2αf(α2) + 2βf(β2)

1. In which of the following cases, the function f(x) has vertical

tangent at x = 0 ? 

(i) 

Watch Video Solution

f(x) = x1 / 3

https://dl.doubtnut.com/l/_vlCpr6CZBlUd
https://dl.doubtnut.com/l/_c15yzzgxMEk3
https://dl.doubtnut.com/l/_4zsuhduAhfZE


2. In which of the following cases, the function f(x) has vertical

tangent at x = 0 ? 

Watch Video Solution

f(x) = √|x|

3. Find the condition that the line  may touch

the curve 

Watch Video Solution

x cosα + y sinα = p

( )
m

+ ( )
m

= 1
x

a

y

b

4. Find the length of subtangent and subnormal of the circle

 at the point .

Watch Video Solution

x2 + y2 = a2 (x1, y1)

https://dl.doubtnut.com/l/_4zsuhduAhfZE
https://dl.doubtnut.com/l/_dqN0RKUIiddL
https://dl.doubtnut.com/l/_363ktmKrCeVF
https://dl.doubtnut.com/l/_tqURdGK3GEDi
https://dl.doubtnut.com/l/_JMeb5vynoGHl


5. If  then  is

equal to

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

f(x) = loge x, g(x) = x2 and c ∈ (4, 5), c log( )
425

516

c loge 5 − 8

2(c2 loge 4 − 8)

2(c2 loge 5 − 8)

c loge 4 − 8

6. If the function  has three real and

distinct roots , then the value of  is

A. 5, 6 ,7

B. 6, 7 ,8

f(x) = x3 − 9x2 + 24x + c

α, β and γ [α] + [β] + [γ]

https://dl.doubtnut.com/l/_JMeb5vynoGHl
https://dl.doubtnut.com/l/_Mzh1zGHCYZYL


Single Option Correct Type Questions

C. 7, 8 ,9

D. None of these

Answer:

Watch Video Solution

1. Let  such that no two of them are equal and satisfy 

 then equation  has

A. atleast one root in 

B. atleast one root in 

C. atleast one root in 

D. atleast two roots in 

a, b, c ∈ R

∣
∣
∣
∣

2a b c

b c 2a

c 2a b

∣
∣ 
∣
∣

= 0, 24ax2 + 4bx + c = 0

(0, 1/2)

( − 1/2, 1/2)

( − 1, 0)

(0, 2)

https://dl.doubtnut.com/l/_Mzh1zGHCYZYL
https://dl.doubtnut.com/l/_RlAMaDCYp4PT


Answer:

Watch Video Solution

2. The set of real values of x for which  is

A. (a)  U 

B. (b) 

C. (c)  U 

D. (d) None of thise

Answer:

Watch Video Solution

log0.2( ) ≤ 1
x + 2

x

( − ∞, − ]
5

2
(0, + ∞)

[ , ∞)
5

2

( − ∞, 0) ( , + ∞)
8

5

3. The tangent to the curve  drawn at the point 

intersects the line joining the points

y = ex (c, ec)

https://dl.doubtnut.com/l/_RlAMaDCYp4PT
https://dl.doubtnut.com/l/_Kuliva1qA2tV
https://dl.doubtnut.com/l/_DOrYABIqcsFE


.

A. one the left of 

B. on the right of 

C. at no point

D. at all points

Answer:

Watch Video Solution

(c − 1, ec− 1) and (c + 1, ec+ 1)

x = c

x = c

4. Which of the following statements is true?

A. Between any two roots of  there exists atleast one

root of 

B. Between any two roots of  there exists atleast one

root of 

ϕ(x) = 0

ϕ' (x) + λϕ(x) = 0

ϕ(x) = 0

xϕ' (x) + λ(x) = 0

https://dl.doubtnut.com/l/_DOrYABIqcsFE
https://dl.doubtnut.com/l/_mc87h6hQea41


C. Between any two roots of  there exists atleast one

root of 

D. Between any two roots of  there exists atleast one

root of 

Answer:

Watch Video Solution

ϕ(x) = 0

(x2 + 1)ϕ' (x) + ϕ(x) = 0

ϕ(x) = 0

ϕ' (x) + xϕ(x) = 0

https://dl.doubtnut.com/l/_mc87h6hQea41


5. Match the Statements of Column I with values of Column II. 

Watch Video Solution

6. Find 

Watch Video Solution

if y = − ex
dy

dx

3
2

https://dl.doubtnut.com/l/_qFBLM3L8hk1m
https://dl.doubtnut.com/l/_wvYF7wEmTfut


7. The maximum possible integral value of , where

, is

Watch Video Solution

β − α

tan− 1 β − tan− 1α

0 < α < β < √3

8. Let P be a point on the curve  and Q be a point on

the curve  both P and Q be in the �rst quadrant. If d

denotes the minimum distance between P and Q, then  is ………..

Watch Video Solution

c1 : y = √2 − x2

c2 : xy = 9,

d2

9. Determine all polynomial p(x) with rational coe�cient so that for

all x with ,  

.

Watch Video Solution

|x| ≤ 1

p(x) = p( )
−x + √3 − 3x2

2

https://dl.doubtnut.com/l/_8l4KgT7g68la
https://dl.doubtnut.com/l/_R0CfZ5OhoNLC
https://dl.doubtnut.com/l/_3QCRpaow79Gr
https://dl.doubtnut.com/l/_guRxsVXS6gYo


Exercise For Session 1

10. Let  Show that 

 has two roots one belonging to (a, b) and other belonging

to (b, c).

Watch Video Solution

f(x) = (x − a)(x − b)(x − c), a < b < c.

f' (x) = 0

1. The surface area of spherical bubble is increasing at the rate of

. Find the rate at which the volume of the bubble is

increasing at the instant its radius is 6 cm.

Watch Video Solution

2
[cm]2

sec

2. A particle moves along the curve . Find the points on

the curve at which the y-coordinate is changing 8 times as fast as the

6y = x3 + 2

https://dl.doubtnut.com/l/_guRxsVXS6gYo
https://dl.doubtnut.com/l/_1Y9OlodxJYnH
https://dl.doubtnut.com/l/_vuJKCo0Eb7Ai


x-coordinate.

Watch Video Solution

3. The area of an expanding rectangle at the rate of  the

length of rectangle is always equal to square of the breadth. At which

rate the length is increasing at the instant when th ebreadth is 4 cm?

Watch Video Solution

48cm2 /s.

4. An edge of a variable cube is increasing at the rate of 10cm/sec.

How fast the volume of the cube is increasing when the edge is 5cm

long?

Watch Video Solution

https://dl.doubtnut.com/l/_vuJKCo0Eb7Ai
https://dl.doubtnut.com/l/_aUi24JC4iR1r
https://dl.doubtnut.com/l/_fz1Nwr4ZMaJq


5. An airforce plane is ascending vertically at the rate of . If

the radius of the earth is  km, how fast is the area of the earth,

visible from the plane, increasing at 3 minutes after it started

ascending?Given that the visible area  at height  is given by

Watch Video Solution

100
km

h

r

A h

A = 2πr2 h

r + h

6. Water is dripping out from a conical funnel at a uniform rate of

 through a tiny hole at the vertex in the bottom. When the

slant height of the water is , �nd the rate of decrease of the slant

height of the water-cone. Given that the vertical angle of the funnel is

Watch Video Solution

4cm3 /sec

3cm

1200.

https://dl.doubtnut.com/l/_jE5zK16SlLh2
https://dl.doubtnut.com/l/_61WLMi9Toti0


7. From a cylindrical drum containing oil and kept vertical, the oil

leaking at the rate of  If the radius of the durm is 10 cm

and height is 50 cm, then �nd the rate at which level of oil is

changing when oil level is 20cm.

Watch Video Solution

10cm3 /s.

8. A kit is 120m high and 130 m of string is out. If the kite is moving

away horizontally at the rate of 52 m/sec, �nd the rate at which the

string is being paid out.

Watch Video Solution

9. A kite is 120 m high and 130 m of string is out. If the kite is moving

away horizontally at the rate of 52m/s, �nd the rate at which the

string is being paid out.

Watch Video Solution

https://dl.doubtnut.com/l/_wzSK3vxFm2ak
https://dl.doubtnut.com/l/_645O4y1NK0dH
https://dl.doubtnut.com/l/_NfNpZPNHWUzo


Watch Video Solution

10. A ladder 16 m long is leaning against a wall. The bottom of the

ladder is pulled along the ground, away from the wall, at the rate of 2

m/sec. How fast is its height on the wall decreasing when the foot of

the ladder is 4 m away from the wall ?

Watch Video Solution

11. Water is running into a conical vessel, 15 cm deep and 5 cm in

radius, at the rate of 0.1 /sec . When the water is 6 cm deep, �nd

at what rate is the water level rising?

Watch Video Solution

cm2

12. Height of a tank in the form of an inverted cone is 10 m and radius

of its circular base is 2 m. The tank contains water and it is leaking

https://dl.doubtnut.com/l/_NfNpZPNHWUzo
https://dl.doubtnut.com/l/_H20ER3JqmCYy
https://dl.doubtnut.com/l/_rghrwu6XUIFx
https://dl.doubtnut.com/l/_7x4fVuHTs0mA


through a hole at its vertex at the rate of  Find the rate at

which the water level changes and the rate at which the radius of

water surface changes when height of water level is 5 m.

Watch Video Solution

0.02m3 /s.

13. The coordinates of the point on the ellipse 

 where the ordinate decreases at the same rate at which the abscissa

increases, are (a)  and         (b) 

and         (c)  and       (d) 

 and 

Watch Video Solution

16x2 + 9y2 = 400

(3, )
3

16
( − 3, − )

3

16
(3, − )

16

3

( − 3, )
16

3
( , )

1

16

1

9
( − , − )

1

16

1

9

( , − )
1

16

1

9
( − , )

1

16

1

9

14. A satellite travels in a circular orbit of radius R. If its x- coordinate

decreases at the rate of 2 units/s at the point (a, b ) how fast is the y-

coordinate changing?

https://dl.doubtnut.com/l/_7x4fVuHTs0mA
https://dl.doubtnut.com/l/_SGxqVpHCqWq3
https://dl.doubtnut.com/l/_3PThMJmTWmFE


Exercise For Session 2

Watch Video Solution

15. The ends of a rod AB which is 5 m long moves along two grooves

 which are at right angles. If A moves 2 at a constant speed

of m/s, what is the speed of B, when it is 4 m from O?

Watch Video Solution

OX, OY

1

2

1. Use di�erential to approximate .

Watch Video Solution

√51

2. Use di�erential to approximate  (Given, )

Watch Video Solution

log(9.01). log 3 = 1.0986

https://dl.doubtnut.com/l/_3PThMJmTWmFE
https://dl.doubtnut.com/l/_aYKNo3B6ngD0
https://dl.doubtnut.com/l/_B8i38RxqwFAj
https://dl.doubtnut.com/l/_q1kCmGipdZB3


3. If the error committed in measuring the radius of a circle is 

, �nd the corresponding error in calculating the area.

Watch Video Solution

0.01 %

4. The pressure P and volume V of a gas are connected by the relation

 constant. The percentage increase in the pressure

corresponding to a deminition of  in the volume is 

(a)  (b)  (c)  (d) none of these

Watch Video Solution

PV =1
4

%
1

2

%
1

2
%

1

4
%

1

8

5. If in a triangle  , the side  and the angle  remain constant,

while the remaining elements are changed slightly, using di�erentials

show that 

Watch Video Solution

ABC c C

+ = 0
da

csA

db

cosB

https://dl.doubtnut.com/l/_q1kCmGipdZB3
https://dl.doubtnut.com/l/_jdSXKz3aMfiI
https://dl.doubtnut.com/l/_7Lk6IoiA2u33
https://dl.doubtnut.com/l/_24rZB4CjFTXl


Exercise For Session 3

6. If a triangle ABC, inscribed in a �xed circle, be slightly varied in such

away as to have its vertices always on the circle, then show that

Watch Video Solution

+ + = 0.
da

casA

db

cosB

dc

cosC

1. If the line  is normal to the , then a and

b have

A. same sign

B. opposite sign

C. cannot be discussed

D. None of these

ax + by + c = 0 xy + 5 = 0

https://dl.doubtnut.com/l/_24rZB4CjFTXl
https://dl.doubtnut.com/l/_8t7n4xsKLOe0
https://dl.doubtnut.com/l/_F7xinucPVQCs


Answer: A

Watch Video Solution

2. The equation of tangent drawn to the curve

 from the point (1, 2) is given by

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

y2 − 2x3 − 4y + 8 = 0

y − 2(1 ± √2) = ± 2√3(x − 2)

y − 2(1 ± √3) = ± 2√2(x − 2)

y − 2(1 ± √3) = ± 2√3(x − 2)

https://dl.doubtnut.com/l/_F7xinucPVQCs
https://dl.doubtnut.com/l/_a4f07QIQUtIJ


3. The equation of the tangents to the curve  at the

points of its intersection with the curve , is given by

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

(1 + x2)y = 1

(x + 1)y = 1

x + y = 1, y = 1

x + 2y = 2, y = 1

x − y = 1, y = 1

4. For dt, the tangent lines parallel to the bi-

sector of the �rst quadrant angle are

A. 

y = f(x) =

x

∫

0

2|t|

y = x + , y = x −
3

4

1

4

https://dl.doubtnut.com/l/_Jd4XtMl7T5Dc
https://dl.doubtnut.com/l/_OJpgMXmf4l5o


B. 

C. 

D. None of these

Answer: A

Watch Video Solution

y = − x + , y = − x +
1

4

3

4

x − y = 2, x − y = 1

5. The equation of normal to , where it intersects X-axis, is

given by

A. 

B. 

C. 

D. None of these

Answer: B

x + y = xy

x + y = 1

x − y − 1 = 0

x − y + 1 = 0

https://dl.doubtnut.com/l/_OJpgMXmf4l5o
https://dl.doubtnut.com/l/_7TyKEScVTmoO


Watch Video Solution

6. Show that the normal at any point  to the curve

 is at a constant

distance from the origin.

A. 2a unit from origin

B. a unit from origin

C.  unit from origin

D. None of these

Answer: B

Watch Video Solution

θ

x = a cos θ + aθ sin θ, y = a sin θ − aθ cos θ

a
1

2

7. If the tangent at  to the curve  meets the

curve again at , then  is equal to

(x1, y1) x3 + y3 = a3

(x2, y2) +
x2

x1

y2

y1

https://dl.doubtnut.com/l/_7TyKEScVTmoO
https://dl.doubtnut.com/l/_mhyu4PkCqRql
https://dl.doubtnut.com/l/_QSnCON1OFZ5p


A. -1

B. 2a

C. 1

D. None of these

Answer: D

Watch Video Solution

8. The area bounded by the axes of reference and the normal to

 at (1,0), is

A. 1 sq units

B. 2 sq units

C.  sq units

D. None of these

y = loge x

1

2

https://dl.doubtnut.com/l/_QSnCON1OFZ5p
https://dl.doubtnut.com/l/_GQe6gvDZvTh8


Answer: C

Watch Video Solution

9. Find the value of  such that the curve 

touches the straight line  at the point 

Watch Video Solution

n ∈ N ( )
n

+ ( )
n

= 2
x

a

y

b

+ = 2
x

a

y

b
(a, b).

10. Find the equation of tangents to the curve

 that are parallel to the line 

.

A. 

B. 

C. 

D. None of these

y = cos(x + y), − 2π ≤ x ≤ 2π

x + 2y = 0

x + 2y =     x + 2y = −
π

2

3π

2

x + 2y =    x + 2y =
π

2

3π

2

x + 2y = 0     x + 2y = π

https://dl.doubtnut.com/l/_GQe6gvDZvTh8
https://dl.doubtnut.com/l/_4YW73ca9TF7U
https://dl.doubtnut.com/l/_fsI9isR1AM4R


Exercise For Session 4

Answer: A

Watch Video Solution

1. Find the angle of intersection of 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

y = axandy = bx

tan θ =
∣
∣
∣

∣
∣
∣

log(a/b)

1 − log(ab)

tan θ =
∣
∣
∣

∣
∣
∣

log(a/b)

1 + loga log b

tan θ =
∣
∣
∣

∣
∣
∣

log(a/b)

1 − log(a/b)

https://dl.doubtnut.com/l/_fsI9isR1AM4R
https://dl.doubtnut.com/l/_W3jr6Bi9QG1q


2. The angle between the curves 

is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x2 + 4y2 = 32 and x2 − y2 = 12,

π

3

π

4

π

6

π

2

3. If  cut  orthogonally, then

A. 

B. 

C. 

ax2 + by2 = 1 a' x2 + b' y2 = 1

− = −
1

a

1

a'

1

b

1

b'

+ = +
1

a

1

a'

1

b

1

b'

+ = +
1

a

1

b

1

a'

1

b'

https://dl.doubtnut.com/l/_61ZCXTIs5I5C
https://dl.doubtnut.com/l/_raUmmoZF1OzS


D. None of these

Answer: A

Watch Video Solution

4. Find the length of sub-tangent to the curve 

A. 2a

B. a unit from origin

C. a

D. a/4

Answer: B

Watch Video Solution

y = ex /a

https://dl.doubtnut.com/l/_raUmmoZF1OzS
https://dl.doubtnut.com/l/_BLv6QkrGimEw


5. Find the length of normal to the curve

 at 

A. 2a

B. a unit from origin

C. 

D. 

Answer: C

Watch Video Solution

x = a(θ + sin θ), y = a(1 − cos θ) θ = .
π

2

√2a

2√2a

6. Find the length of the tangent for the curve

 at point 

A. 

B. 

y = x3 + 3x2 + 4x − 1 x = 0.

1

4

√17
4

https://dl.doubtnut.com/l/_1vAJ0Q5mnkor
https://dl.doubtnut.com/l/_PkPqfwaYyRoq


C. 

D. 

Answer: B

Watch Video Solution

3

4

√15

4

7. Find the possible values of p such that the equation 

has exactly one solution.

A. R

B. 

C. 

D. 

Answer: C

Watch Video Solution

px2 = loge x

R+

( − ∞, 0) ∪ { }
1

2e

[0, ∞)

https://dl.doubtnut.com/l/_PkPqfwaYyRoq
https://dl.doubtnut.com/l/_i7blAFUCW7O5


8. If curve  intersect orthogonally then the

value of a is

A. 

B. 

C. 2

D. 3

Answer: B

Watch Video Solution

y = 1 − ax2 and y = x2

1

2

1

3

9. The length of tangent to the curve

 is

A. ax

x = a(cos t + log tan. ), y = a(sin t),
t

2

https://dl.doubtnut.com/l/_i7blAFUCW7O5
https://dl.doubtnut.com/l/_eSD9rLUMwRv7
https://dl.doubtnut.com/l/_aMxGox9cm5lY


B. ay

C. a

D. xy

Answer: C

Watch Video Solution

10. The line tangent to the curves  and 

 at the origin intersect at an angle  equal

to (a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

y3 − x2y + 5y − 2x = 0

x2 − x3y2 + 5x + 2y = 0 θ

π

6

π

4

π

3

π

2

π

6

π

4

π

3

π

2

https://dl.doubtnut.com/l/_aMxGox9cm5lY
https://dl.doubtnut.com/l/_aTqSdXnqWIt4


Exercise For Session 5

Answer: D

Watch Video Solution

1. If  and Rolle's theorem is applicable to 

 for  then  may equal to (A) -2 (B) -1 (C) 0 (D) 

A. 

B. 

C. 0

D. 

Answer: D

Watch Video Solution

f(x) = {
xα logx x > 0

0 x = 0

f(x) x ∈ [0, 1] α
1
2

−2

−1

1
2

https://dl.doubtnut.com/l/_aTqSdXnqWIt4
https://dl.doubtnut.com/l/_9yUvjanhRSWr


2. Let  be nonzero real numbers such that 

 Then show that the

equation  will have one root between 0 and 1 and

other root between 1 and 2.

A. one root between 0 and 1 and another between 1 and 2

B. both the roots between 0 and 1

C. both the roots between 1 and 2

D. None of these

Answer: A

Watch Video Solution

a, b, c

∫
1

0
(1 + cos8 x)(ax2 + bx + c)dx

= ∫
2

0
(1 + cos8 x)(ax2 + bx + c)dx = 0

ax2 + bx + c = 0

3. Let , if the value of c prescribed in Roole's theorem for the

function  on , then n is equat to

n ∈ N

f(x) = 2x(x − 3)n [0, 3]  is 
3

4

https://dl.doubtnut.com/l/_M0qVTnQjVwrU
https://dl.doubtnut.com/l/_UmUpB72PFhwg


A. 1

B. 3

C. 5

D. 7

Answer: B

Watch Video Solution

4. If  Then the equation  has

A. atleast one real root.

B. more than one real root.

C. no real root if f(x) is a polynomial and one real root if f(x) is not

a polynomial.

D. no real root.

f(x) > x; ∀x ∈ R. f(f(x)) − x = 0,

https://dl.doubtnut.com/l/_UmUpB72PFhwg
https://dl.doubtnut.com/l/_Wajj6jLqajze


Exercise For Session 6

Answer: D

Watch Video Solution

5. For a twice di�erentiable function  is de�ned as 

 If for a

A. 4

B. 5

C. 6

D. 7

Answer: C

Watch Video Solution

f(x), g(x)

g(x) = f ′ (x)2 + f ′ (x)f(x)on[a, e].

https://dl.doubtnut.com/l/_Wajj6jLqajze
https://dl.doubtnut.com/l/_ndEGakbPHmDE
https://dl.doubtnut.com/l/_ieBJyuyHULs7


1. Find the value of  if  has three distinct real roots.

Watch Video Solution

a x3 − 3x + a = 0

2. f(x) is polynomial of degree 4 with real coe�cients such that f(x)=0

satis�ed by x=1, 2, 3 only then  is equal to -

A. 0

B. 2

C. 

D. None of these

Answer: A

Watch Video Solution

f' (1)f' (2)f' (3)

−1

https://dl.doubtnut.com/l/_ieBJyuyHULs7
https://dl.doubtnut.com/l/_XEmCM8dOfBjS


3. If the function  has exactly three points of

non-derivability, then

A. (a)

B. (b)

C. (c)

D. (d)All of these

Answer: A

Watch Video Solution

f(x) = ∣∣x
2 + a∣∣x| + b|

b = 0, a < 0

a < 0, a ∈ R

b > 0, a ∈ R

4. If the equation  has four solutions, then b lies in

A. 

B. 

C. 

e | [ |x | ] − 2 | + b = 2

(log 2, − log 2)

(log 2 − 2, log 2)

( − 2, log 2)

https://dl.doubtnut.com/l/_OuYuQssjBjVc
https://dl.doubtnut.com/l/_agwwCHDh9Lzs


Exercise Single Option Correct Type Questions

D. 

Answer: B

Watch Video Solution

(0, log 2)

1. Consider the cubic equation  where 

 then  has

A. (a) atleast one root in (0, 1)

B. (b) atleast one root in (1, 2)

C. (c) atleast one root in 

D. (d) data insu�cient

Answer: A

W h Vid S l i

f(x) = x3 − nx + 1 = 0

n ≥ 3, n ∈ N f(x) = 0

( − 1, 0)

https://dl.doubtnut.com/l/_agwwCHDh9Lzs
https://dl.doubtnut.com/l/_abFzt8PUtG6V


Watch Video Solution

2. If the normal to  at (0, 0) is given by  then 

, is

A. 

B. 

C. 

D. does not exist

Answer: B

Watch Video Solution

y = f(x) y − x = 0,

lim
x→ 0

x2

f(x2) − 20f(9x2) + 2f(99x2)

1/19

−1/19

1/2

3. Tangent to a curve intercepts the y-axis at a point P. A line

perpendicular to the tangent through P passes through another

point (1,0). The di�erential equation of the curve is

https://dl.doubtnut.com/l/_abFzt8PUtG6V
https://dl.doubtnut.com/l/_E3RFTyROGKup
https://dl.doubtnut.com/l/_gpC6ph6yi5Bf


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

y = dy/dx − x(dy/dx)2 = 1

x + (dy/dx)2 = 1
d2y

dx2

ydx/dy + x = 1

4. The number of point in the rectangle

 which lie on the curve 

 and at which in the tangent to the curve is parallel to

the x-axis is

A. 3

B. 2

C. 4

{(x, y)} − 12 ≤ x ≤ 12and − 3 ≤ y ≤ 3}

y = x + sinx

https://dl.doubtnut.com/l/_gpC6ph6yi5Bf
https://dl.doubtnut.com/l/_6Rl9t4uxVBsj


D. None of these

Answer: B

Watch Video Solution

5. If  then the equation 

 will have

A. atleast one root in 

B. atleast one root in (0, 1)

C. no root in 

D. no root in (0, 2)

Answer: B

Watch Video Solution

3(a + 2c) = 4(b + 3d),

ax3 + bx2 + cx + d = 0

( − 1, 0)

( − 1, 1)

https://dl.doubtnut.com/l/_6Rl9t4uxVBsj
https://dl.doubtnut.com/l/_dcxgNh7XmjeH
https://dl.doubtnut.com/l/_kJtFKJH5zA4v


6. If  then the equation 

 will have

A. no real solution

B. atleast one real root in 

C. atleast one real root in 

D. None of the above

Answer: B

Watch Video Solution

3(a + 2c) = 4(b + 3d),

ax3 + bx2 + cx + d = 0

( − 1, 0)

(0, 1)

7. Let f(x) be a di�erentiable function in the interval (0, 2) then the

value of 

A. f(c) where 

B.  where 

∫
2

0
f(x)dx

c ∈ (0, 2)

2f(c), c ∈ (0, 2)

https://dl.doubtnut.com/l/_kJtFKJH5zA4v
https://dl.doubtnut.com/l/_QD3IUg15TIUT


C.  where 

D. None of these

Answer: B

Watch Video Solution

f' (c) c ∈ (0, 2)

8. Let f(x) be a fourth di�erentiable function such that

 is equal to (where 

 represents fourth derivative of f(x) at x=0)

A. 0

B. 1

C. 

D. data insu�cient

Answer: A

W h Vid S l i

f(2x2 − 1) = 2xf(x), ∀x ∈ R,  then f iv(0)

f iv(0)

−1

https://dl.doubtnut.com/l/_QD3IUg15TIUT
https://dl.doubtnut.com/l/_3JikNKd7rTEH


Watch Video Solution

9. The curve  has a vertical tangent at

the point  then  is equal to

A. 

B. 1

C. 2

D. 

Answer: B

Watch Video Solution

x + y − loge(x + y) = 2x + 5

(α, β). α + β

−1

−2

10. Let y = f(x),  be an odd di�erentiable function such that 

 and  If 

 then  is equal to

f :R → R

f' ' ' (x) > 0 g(α, β) = sin8 α + cos8 β + 2 − 4 sin2 α cos2 β

f' ' (g(α, β)) = 0 sin2 α + sin2 β

https://dl.doubtnut.com/l/_3JikNKd7rTEH
https://dl.doubtnut.com/l/_ab9WWeV0S2Ua
https://dl.doubtnut.com/l/_sWTLlwqQ8cw7


A. 0

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

11. A polynomial of 6th degree  satis�es

, if  has 4 distinct and 2 equal

roots, then sum of the roots of  is

A. (a) 4

B. (b) 5

C. (c) 6

D. (d) 7

f(x)

f(x) = f(2 − x), ∀x ∈ R f(x) = 0

f(x) = 0

https://dl.doubtnut.com/l/_sWTLlwqQ8cw7
https://dl.doubtnut.com/l/_82vbP3Nif0r3


Answer: C

Watch Video Solution

12. Let a curve  has property that for

every point P on the curve length of subnormal is equal to abscissa of

p. If , then f(4) is equal to

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

y = f(x), f(x) ≥ 0, ∀x ∈ R

f(1) = 3

−2√6

2√6

3√5

https://dl.doubtnut.com/l/_82vbP3Nif0r3
https://dl.doubtnut.com/l/_ZWKSKf2r4G2r


13. If a variable tangent to the curve  makes intercepts 

 respectively, then the value of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x2y = c3

a, bonx − andy − axes, a2b

27c3

c34
27

c327
4

c34
9

14. Let . Then which of the

following is/are correct?

A. no real solution

f(x) =

∣
∣ 
∣ 
∣
∣

1 1 1

3x − x 5 − 3x2 3x3 − 1

2x2 − 1 3x5 − 1 7x8 − 1

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_Tg1Q7dp1b4JE
https://dl.doubtnut.com/l/_SQ3CSwo5Yjgo


B. atmost one real root

C. atleast two real root

D. exactly one real root in (0, 1) and no other real root

Answer: C

Watch Video Solution

15. The graphs  intersect in

exactly 3 distinct points. Then �nd the slope of the line passing

through two of these points.

A. equal to 4

B. equal to 6

C. equal to 8

D. not unique

y = 2x3 − 4x + 2 and y = x3 + 2x − 1

https://dl.doubtnut.com/l/_SQ3CSwo5Yjgo
https://dl.doubtnut.com/l/_g33IFYkduDxO


Answer: C

Watch Video Solution

16. In which of the following functions is Rolles theorem applicable?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(a)f(x) = {x, 0 ≤ x < 10, x = 1on[0, 1]

(b)f(x) = { , − π ≤ x < 00, x = 0on[ − π, 0)
sinx

x

(c)f(x) = on[ − 2, 3]
x2 − x − 6

x − 1

(d)f(x) = { if x ≠ 1, − 6 if x = 1on[ − 2, 3]
x3 − 2x2 − 5x + 6

x − 1

f(x) = {
x, 0 ≤ < 1

0, x = 1
 on [0, 1]

f(x) = {
, −π ≤ x < 0

0, x = 0
 on [ − π, 0]

sin x
x

f(x) =  on [ − 2, 3]
x2 − x − 6

x − 1

f(x) = {
,  if x ≠ 1

−6,  if x = 1
 on [ − 2, 3]

x3 − 2x2 − 5x+ 6
x− 1

https://dl.doubtnut.com/l/_g33IFYkduDxO
https://dl.doubtnut.com/l/_TQDdkShX5ToB


17. The �gure shows a right triangle with its hypotenuse  along

the -axis and its vertex  on the parabola .  

  

Let  represents the length of the hypotenuse which depends on the

-coordinate of the point . The value of  is equal to

A. 

B. 

C. 

D. 2

Answer: C

OB

y A y = x2

h

x A lim
t→ o ( h )

0

1

2

1

https://dl.doubtnut.com/l/_TQDdkShX5ToB
https://dl.doubtnut.com/l/_HjSBR1Cvruzy


Watch Video Solution

18. Number of positive integral value(s) of  for which the curve

 intersects the line  is:

A. (a) 

B. (b) 

C. (c) 

D. (d) more than 

Answer: B

Watch Video Solution

a

y = ax y = x

0

1

2

2

19. Given 

 Then in [0,1], lagranges mean

f(x) = 4 − ( − x) , g(x) = { , x ≠ 01, x = 0
1
2

2
3 tan[x]

x

h(x) = {x}, k(x) = 5 ( log ) 2 ( x+ 3 )

https://dl.doubtnut.com/l/_HjSBR1Cvruzy
https://dl.doubtnut.com/l/_4khytsQdDGPG
https://dl.doubtnut.com/l/_oCDtPmFypPzz


value theorem is not applicable to (where [.] and {.} represents the

greatest integer functions and fractional part functions, respectively).

 (b)  (c)  (d) 

A. f, g, h

B. h, k

C. f, g

D. g, h, k

Answer: A

Watch Video Solution

f g k h

20. If the function  has a horizontal

tangent and a point of in�ection for the same value of x, then the

value of b is equal to

A. 

f(x) = x4 + bx2 + 8x + 1

−1

https://dl.doubtnut.com/l/_oCDtPmFypPzz
https://dl.doubtnut.com/l/_Cd46hY5kGp8Z


B. 1

C. 6

D. 

Answer: D

Watch Video Solution

−6

21. Co�ee is coming out from a conical �lter, with height and

diameter both are 15 cm into a cylindrical co�ee pot with a diameter

15 cm. The rate at which co�ee comes out from the �lter into the pot

is 100 cu cm/min. 

The rate (in cm/min) at which the level in the pot is rising at the

instance when the co�e in the pot is 10 cm, is

A. (a) 

B. (b) 

9

16π

25

9π

https://dl.doubtnut.com/l/_Cd46hY5kGp8Z
https://dl.doubtnut.com/l/_uhm3ugWPxHRq


C. (c) 

D. (d) 

Answer: D

Watch Video Solution

5

3π

16

9π

22. A horse runs along a circle with a speed of  . A lantern is

at the centre of the circle. A fence is along the tangent to the circle at

the point at which the horse starts. Find the speed with which the

shadow of the horse moves along the fence at the moment when it

covers 1/8 of the circle in km/h.

A. 20

B. 40

C. 30

D. 60

20km/h

https://dl.doubtnut.com/l/_uhm3ugWPxHRq
https://dl.doubtnut.com/l/_l0FUjqmZdizu


Answer: B

Watch Video Solution

23. Water runs into an inverted conical tent at the rate of / min

and leaks out at the rate of /min .The height of the water is three

times the radius of the water's surface. The radius of the water

surface is increasing when the radius is 5 ft, is

A.  ft/mi

B.  ft/min

C.  ft/min

D. None of these

Answer: A

Watch Video Solution

20ft3

5ft3

1

5π

1

10π

1

15π

https://dl.doubtnut.com/l/_l0FUjqmZdizu
https://dl.doubtnut.com/l/_t1iFEX0pAyGd
https://dl.doubtnut.com/l/_GmcoqAKfL6GQ


24. Let  Find 

Watch Video Solution

f(x) = x3 − 3x2 + 2x f' (x)

25. The Curve possessing the property that the intercept made by the

tangent at any point of the curve on they-axis is equal to square of

the abscissa of the point of tangency, is given by

A. square of the abscissa of the point of tangency

B. square root of the abscissa of the point of tangency

C. cube of the abscissa of the point of tangency

D. cube root of the abscissa of the point of tangency

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_GmcoqAKfL6GQ
https://dl.doubtnut.com/l/_QzQRhGvnUzxQ


26. If f(x) is continuous and di�erentible over  and 

 for all x in , then the greatest possible

value of  is

A. 7

B. 9

C. 15

D. 21

Answer: D

Watch Video Solution

[ − 2, 5]

−4 ≤ f' (x) ≤ 3 ( − 2, 5)

f(5) − f( − 2)

27. A curve is represented parametrically by the equations

. If the curve

touches the axis of x at the point A, then the coordinates of the point

A are

x = t + eat and y = − t + eat, t ∈ R and a > 0

https://dl.doubtnut.com/l/_GtdoGTOKjXNd
https://dl.doubtnut.com/l/_dzsbJ30k1iYv


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(1, 0)

(1/e, 0)

(e, 0)

(2e, 0)

28. At any two points of the curve represented parametrically by

 the tangents are

parallel to the axis of x corresponding to the values of the parameter

t di�ering from each other by :

A. 

B. 

C. 

x = a(2 cos t − cos 2t); y = a(2 sin t − sin 2t)

2π/3

3π/4

π/2

https://dl.doubtnut.com/l/_dzsbJ30k1iYv
https://dl.doubtnut.com/l/_RHdWCWG4hwNb


D. 

Answer: A

Watch Video Solution

π/3

29. Let  on , then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

F (x) = ∫
cos x

sin x

e (1 + sin − 1 ( t ) )dt [0, ]
π

2

F ' ' (c) = 0  for allc ∈ (0, )
π

2

F ' ' (c) = 0  for somec ∈ (0, )
π

2

F ' ' (c) = 0  for no value of  c ∈ (0, )
π

2

F (c) ≠ 0  for all c ∈ (0, )
π

2

https://dl.doubtnut.com/l/_RHdWCWG4hwNb
https://dl.doubtnut.com/l/_iTRqoE8NAlvJ


30. Given  is

di�erentiable, then there exists a number  such that 

equal

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f' (1) = 1 and f(2x) = f(x) ∀x > 0. Iff' (x)

c ∈ (2, 4) f' ' (c)

−1/4

−1/8

1/4

1/8

31. Let  be two functions which are de�ned and

di�erentiable for all  If  for

all  then prove that  for all 

f(x)andg(x)

x ≥ x0. f(x0) = g(x0)andf ′ (x) > g ′ (x)

x > x0, f(x) > g(x) x > x0.

https://dl.doubtnut.com/l/_10AzfmkfbC3O
https://dl.doubtnut.com/l/_CFh7LcYZy1L3


A.  for some 

B.  for some 

C.  only for some 

D.  for all 

Answer: B

Watch Video Solution

f(x) < g(x) x > x0

f(x) = g(x) x > x0

f(x) > g(x) x > x0

f(x) > g(x) x > x0

32. Let S be a square with sides of length x. If we approximate the

change in size of the area of S by , when the sides are

changed from  to , then the absolute value of the error in

our approximation, is

A. 

B. 

C. 

h
∣
∣
∣
x=x0

dA

dx

x0 x0 + h

h2

2hx0

x2
0

https://dl.doubtnut.com/l/_CFh7LcYZy1L3
https://dl.doubtnut.com/l/_tkJgvV1GQZul


D. h

Answer: A

Watch Video Solution

33. Consider  and  If P is a

point on the curve  such that the tangent to this curve at P

is parallel to the chord joining the point  and 

of the curve then the coordinates of the point P

A. can't be found out

B. 

C. 

D. 

Answer: D

h id l i

f(x) = ∫
x

1

(t + )dt
1

t
g(x) = f' (x)

y = g(x)

( , g( ))
1

2

1

2
(3, g(3))

( , )
7
4

65

28

(1, 2)

(√ , )
3

2

5

√6

https://dl.doubtnut.com/l/_tkJgvV1GQZul
https://dl.doubtnut.com/l/_znBzUIlvs9M3


Exercise More Than One Correct Option Type Questions

Watch Video Solution

1. For the curve represented parametrically by the equation,

`x=2log(cott)+1 and y=tant+cott,tangent and normal intersect at point

(2,1)

A. tangent at  is parallel to X - axis

B. normal at  is parallel to Y - axis

C. tangent at  is parallel to 

D. normal at  is parallel to y = x

Answer: A::B

Watch Video Solution

t =
π

4

t =
π

4

t =
π

4
y = x

t =
π

4

https://dl.doubtnut.com/l/_znBzUIlvs9M3
https://dl.doubtnut.com/l/_iHofKpfiSWVW


2. Consider the curve , then

A. the equation of tangent at (0, 0) is x = 0

B. the equation of normal at (0, 0) is y = 0

C. normal to the curve does not exist at (0, 0)

D. f(x) and its inverse meet at exactly 3 points

Answer: A::B::D

Watch Video Solution

f(x) = x
1
3

3. Find the angle at which the curve  intersects the y-axis.

A. 

B. 

C. 

y = KeKx

tan− 1(k2)

cot − 1(k2)

sin− 1( )
1

√1 + k4

https://dl.doubtnut.com/l/_7UB2N22qnXRT
https://dl.doubtnut.com/l/_rw4yXlGNSVyk


D. 

Answer: B::C

Watch Video Solution

sec− 1(√1 + k4)

4. Let  then

A.  has no root in (0, 1)

B.  has atleast one root in (0, 1)

C. f'(c) vanishes for some 

D. None of tha above

Answer: B::C

Watch Video Solution

f(x) = 8x3 − 6x2 − 2x + 1,

f(x) = 0

f(x) = 0

c ∈ (0, 1)

https://dl.doubtnut.com/l/_rw4yXlGNSVyk
https://dl.doubtnut.com/l/_GHFGpHuxy58O


5. If  and function f(x) is twice di�erentiable

in (0, 2) and continuous in [0, 2], then which of the following is/are

de�nitely true ?

A. (a) 

B. (b) 

C. (c) 

D. (d)  for atleast one 

Answer: B::D

Watch Video Solution

f(0) = f(1) = f(2) = 0

f' ' (c) = 0, ∀c ∈ (0, 2)

f' (c) = 0, for atleast two c ∈ (0, 2)

f' (c) = 0, for exactly one c ∈ ( − 0, 2)

f' ' (c) = 0, c ∈ (0, 2)

6. Equation  has

A. no real solution

B. two real and distinct roots

− 3x + sinx = 0
1

(x + 1)3

https://dl.doubtnut.com/l/_NvjMMnsocHpY
https://dl.doubtnut.com/l/_EkTswAG7hmbE


C. exactly one negative root

D. exactly one root between  and 1

Answer: B::C::D

Watch Video Solution

−1

7. If  is an odd continuous function in  and di�erentiable in 

 then  

a.  

b.  

c.  

d. 

A. 

B. 

f [ − 1, 1]

( − 1, 1)

f' (A) = f(1)  for some A ∈ ( − 1, 0)

f' (B) = f(1)  for some B ∈ (0, 1)

n(f(A))n− 1
f' (A) = (f(1))n  for some A ∈ ( − 1, 0), n ∈ N

n(f(B))n− 1
f' (B) = (f(1))n  for someB ∈ (0, 1), n ∈ N

f' (A) = f(1)  for some A ∈ ( − 1, 0)

f' (B) = f(1)  for some B ∈ (0, 1)

https://dl.doubtnut.com/l/_EkTswAG7hmbE
https://dl.doubtnut.com/l/_TYEN1JJWCl3H


C. 

D. 

Answer: A::B::D

Watch Video Solution

n(f(A))n− 1
f' (A) = (f(1))n  for some A ∈ ( − 1, 0), n ∈ N

n(f(B))n− 1
f' (B) = (f(1))n  for someB ∈ (0, 1), n ∈ N

8. The parabola  cuts the straight line  at

a point with abscissa 1. Then the value of  for which the

distance between the vertex of the parabola and the x-axis is the

minimum is (a)  (b) 

 (d) 

A. p 0 and 

B.  and q = 0

C. least distance between the vertex of the parabola and X-axis is 1

y = x2 + px + q y = 2x − 3

pandq

p = − 1, q = − 1 p = − 2, q = 0

(c)p = 0, q = − 2 p = , q = −
3

2

1

2

q = − 2

p = − 2

https://dl.doubtnut.com/l/_TYEN1JJWCl3H
https://dl.doubtnut.com/l/_TLpkJpRWaB9r


D. 

Answer: B::D

Watch Video Solution

9. The abscissa of the point on the curve  the tangent

at which cuts o� equal intercepts from the coordinate axes is 

(b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

√xy = a + x

−
a

√2

a/√2 −a√2 a√2

a

√2

−
a

√2

a√2

−a√2

https://dl.doubtnut.com/l/_TLpkJpRWaB9r
https://dl.doubtnut.com/l/_jyfrCjCwbITc


10. If the sides and angles of a plane triangle vary in such a way that

its circumradius remains constant then that

A. 6 R

B. 2 R

C. 0

D. 

Answer: C::D

Watch Video Solution

+ + =
da

cosA

db

cosB

dc

cosC

2R(dA + dB + dC)

11. Let  satisfy the requirements of Lagrange's mean value

theorem in [0,1], f(0) = 0 and  then

A. 

f(x)

f' (x) ≤ 1 − x, ∀x ∈ (0, 1)

f(x) ≥ x

https://dl.doubtnut.com/l/_VwPhdkgXoDbN
https://dl.doubtnut.com/l/_yQOq3R7b5iUe


B. 

C. 

D. 

Answer: C::D

Watch Video Solution

|f(x)| ≥ 1

f(x) ≤ x(1 − x)

f(x) ≤ 1/4

12. Which of the following statements are true?

A. (a)f(x) has horizontal tangent at x = e

B. (b)f(x) cuts the X-axis only at one point

C. (c)f(x) is many-one function

D. (d)f(x) has one vertical tangent

Answer: A::B::C

0 + 0 = 0

https://dl.doubtnut.com/l/_yQOq3R7b5iUe
https://dl.doubtnut.com/l/_ktuQCgpo2DsZ


Watch Video Solution

13. Equation of a line which is tangent to both the curve

 is

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

y = x2 + 1 and y = − x2

y = √2x +
1

2

y = √2x −
1

2

y = − √2x +
1

2

y − √2x −
1

2

14. Let  whtere f (x) is a

thrice di�erentiable function such that 

then choose the correct statement (s)

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

|f(x)| ∣ ≤ 1 ∀x ∈ [ − 1, 1],

https://dl.doubtnut.com/l/_ktuQCgpo2DsZ
https://dl.doubtnut.com/l/_SduRqeGw5tng
https://dl.doubtnut.com/l/_poyvw2SzJiPf


A. There is atleast and point in each of the intervals  and

(0, 1) where 

B. There is atleast one point in each of the intervals  and

0, 1) where 

C. There is no point of local maxima of F(x) in 

D. For some 

Answer: A::B::D

Watch Video Solution

( − 1, 0)

|f' (x)| ≤ 2

( − 1, 0)

F (x) ≤ 5

( − 1, 1)

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

15. If the Rolle's theorem is applicable to the function f de�ned by 

  

in the interval , then which of the following alternative(s)

is/are correct?

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

ax2 + b, x ≤ 1

1, x = 1

, x > 1c

|x |

[ − 3, 3]

https://dl.doubtnut.com/l/_poyvw2SzJiPf
https://dl.doubtnut.com/l/_9jKAPUDiNKK6


Exercise Statement I And Ii Type Questions

A. 

B. 

C. 

D. 

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

Watch Video Solution

a + b + c = 2

|a| + |b| + |c| = 3

2a + 4b + 3c = 8

4a2 + 4b2 + 5c2 = 15

1. Statement I If di�erentiable functions  satisies the relation

 and if 

 Statement II  is a

periodic functions with period 4.

f(x)

f(x) + f(x − 2) = 0, ∀x ∈ R,

( f(x))
x=a

= ( f(x))
a+ 4000

= 6
d

dx

d

dx
f(x)

https://dl.doubtnut.com/l/_9jKAPUDiNKK6
https://dl.doubtnut.com/l/_ZxlZ5e0x4u6O


A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of Statement I.

B. Statement I is true, Statement II is also true, Statement II is not

the correct explanation of Statement I

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Answer: C

Watch Video Solution

2. Shortest distance between  is

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of Statement I.

|x| + |y| = 2 and x2 + y2 = 16

https://dl.doubtnut.com/l/_ZxlZ5e0x4u6O
https://dl.doubtnut.com/l/_QYexDnoa64ZF


B. Statement I is true, Statement II is also true, Statement II is not

the correct explanation of Statement I

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Answer: D

Watch Video Solution

3. If  are the n, nth  

roots of the unity , then �nd the value of 

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of Statement I.

B. Statement I is true, Statement II is also true, Statement II is not

the correct explanation of Statement I

α0, α1, α2, ..., αn− 1

n− 1

∑
i= 0

.
1

2 − ai

https://dl.doubtnut.com/l/_QYexDnoa64ZF
https://dl.doubtnut.com/l/_mGpVi1ZZ6hmb


C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Answer: A

Watch Video Solution

4. Statement I f(x) = |x| sin x is di�erentiable at x = 0. 

Statement II If g(x) is not di�erentiable at x = a and h(x) is

di�erentiable at x = a, then g(x).h(x) cannot be di�erentiable at x = a

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of Statement I.

B. Statement I is true, Statement II is also true, Statement II is not

the correct explanation of Statement I

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

https://dl.doubtnut.com/l/_mGpVi1ZZ6hmb
https://dl.doubtnut.com/l/_lxb5OQ5RYxAK


Answer: D

Watch Video Solution

5. Statement I for  mean value

theorem is applicable in the interval   

Statement II For application of mean value theorem, f(x) must be

continuous in [0,1] and di�erentiable in (0, 1).

A. (a) Statement I is true, Statement II is also true, Statement II is

the correct explanation of Statement I.

B. (b) Statement I is true, Statement II is also true, Statement II is

not the correct explanation of Statement I

C. (c) Statement I is true, Statement II is false

D. (d) Statement I is false, Statement II is true

f(x) =
⎧⎪
⎨
⎪⎩

− x, x <

( − x)
2
, x ≥

1
2

1
2

1
2

1
2

[0, 1]

https://dl.doubtnut.com/l/_lxb5OQ5RYxAK
https://dl.doubtnut.com/l/_maxHXoys6xfw


Answer: D

Watch Video Solution

6. Let .  

Statement I The function f(x) =0 has a unique solution in the domain

of f(x). 

Statement II f(x) is continuous in [a, b] and is strictly monotonic in (a,

b), then f has a unique root in (a, b).

Watch Video Solution

f(x) = ln(2 + x) −
2x + 2

x

7. Consider the polynomial function

  

Statement-1: The equation  can not have two or more roots. 

Statement-2: Rolles theorem is not applicable for  on any

interval  where 

f(x) = − + − + − + x
x7

7

x6

6

x5

5
x4

4
x3

3

x2

2

f(x) = 0

y = f(x)

[a, b] a, b ∈ R

https://dl.doubtnut.com/l/_maxHXoys6xfw
https://dl.doubtnut.com/l/_PkWV4WFN5AYt
https://dl.doubtnut.com/l/_iz4to4zAtWNT


Exercise Passage Based Questions

Watch Video Solution

1. Find 

Watch Video Solution

if y = ex − 2x
dy

dx

2. We say an equation  is consistent, if the curves 

 touch or intersect at atleast one point. If

the curves  do not intersect or touch, then

the equation  is said to be inconsistent i.e. has no

solution. 

The equation  is

A. consistent and has in�nite number of solutions

B. consistent and has �nite number of solutions

f(x) = g(x)

y = f(x) and y = g(x)

y = f(x) and y = g(x)

f(x) = g(x)

sinx = x2 + x + 1

https://dl.doubtnut.com/l/_iz4to4zAtWNT
https://dl.doubtnut.com/l/_q4hdYUb2Xn6S
https://dl.doubtnut.com/l/_mlhlmVR3EgGz


C. inconsistent

D. None of the above

Answer: C

Watch Video Solution

3. We say an equation  is consistent, if the curves 

 touch or intersect at atleast one point. If

the curves  do not intersect or touch, then

the equation  is said to be inconsistent i.e. has no

solution. 

Among the following equations, which is consistent in ?

A. 

B. 

C. 

f(x) = g(x)

y = f(x) and y = g(x)

y = f(x) and y = g(x)

f(x) = g(x)

(0, π/2)

sinx + x2 = 0

cos x = x

tanx = x

https://dl.doubtnut.com/l/_mlhlmVR3EgGz
https://dl.doubtnut.com/l/_8vNtxRMEWqfs


D. All of these

Answer: B

Watch Video Solution

4. To �nd the point of contact  of a tangent to the graph

of  passing through origin O, we equate the slope of

tangent to  at p to the slope of OP. Hence, we solve the

equation  to get .  

The equation , where m is a positive constant, has exactly

three roots for

A. 

B. 

C. 

D. 

p ≡ (x1, y1)

y = f(x)

y = f(x)

f' (x1) =
f(x1)

x1
x1 and y1

|lnmx| = x

0 < p <
m

e

p <
e

m

0 < p <
e

m

p >
m

e

https://dl.doubtnut.com/l/_8vNtxRMEWqfs
https://dl.doubtnut.com/l/_6We4NRgD7kdk


Answer: D

Watch Video Solution

5. To �nd the point of contact  of a tangent to the graph

of  passing through origin O, we equate the slope of

tangent to  at p to the slope of OP. Hence, we solve the

equation  to get .  

The equation , where m is a positive constant, has exactly

three roots for

A. 

B. 

C. 

D. 

Answer: A

p ≡ (x1, y1)

y = f(x)

y = f(x)

f' (x1) =
f(x1)

x1
x1 and y1

|lnmx| = x

p
m

e

p =
e

m

0 < p ≤
e

m

0 < p ≤
m

e

https://dl.doubtnut.com/l/_6We4NRgD7kdk
https://dl.doubtnut.com/l/_kXSvkkmp9E6A


Watch Video Solution

6. To �nd the point of contact  of a tangent to the graph of 

 passing through origin O, we equate the slope of tangent

to  at P to the slope of OP. Hence we solve the equation 

 to get  and .Now answer the following

questions (7 -9): The equation  where m is a positive

constant has a single root for

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P (x1, y1)

y = f(x)

y = f(x)

f' (x) =
f(x1)

x1
x1 y1

|lnmx| = px

p <
m

e

0 < p <
m

e

0 < p <
e

m

p <
e

m

https://dl.doubtnut.com/l/_kXSvkkmp9E6A
https://dl.doubtnut.com/l/_XN0wlVzfXSLN
https://dl.doubtnut.com/l/_85ORGtFNR6bd


Exercise 5

7. Find 

Watch Video Solution

if x2 − y2 = 5
dy

dx

8. Find 

Watch Video Solution

if x2 + y2 = r2dy

dx

https://dl.doubtnut.com/l/_85ORGtFNR6bd
https://dl.doubtnut.com/l/_lDnTRQHxII2U


Exercise Matching Type Questions

1. Match the statements of Column I with values of Column II. 

Watch Video Solution

https://dl.doubtnut.com/l/_TcmqcdyV5RBZ


Exercise Single Integer Answer Type Questions

1. Match the statements of Column I with values of Column II. 

Watch Video Solution

1. A point is moving along the curve . The interval in which

the abscissa chnages at alower rate than ordinate, is (a, b). Then

 is ………….

y3 = 27x

(a + b)

https://dl.doubtnut.com/l/_iIcQ5gRfxboL
https://dl.doubtnut.com/l/_PLdcw0wYoIp5


Watch Video Solution

2. The slope of the curve  is  Find 

Watch Video Solution

2y2 = ax2 + ba(1, − 1) −1 a, b

3. Let  The smallest

possible value of  is 9 (b) 12 (c) 15 (d) 19

Watch Video Solution

f(1) = − 2andf ′ (x) ≥ 4. 2f or 1 ≤ x ≤ 6.

f(6)

4. Let . Discuss the continuity of f(x)

at x = 0.

Watch Video Solution

f(x) = {
−x2,  for x < 0

x2 + 8, x ≥ 0

https://dl.doubtnut.com/l/_PLdcw0wYoIp5
https://dl.doubtnut.com/l/_Nt1wDfBHZGOm
https://dl.doubtnut.com/l/_ieRLbIIIieIV
https://dl.doubtnut.com/l/_lGTaaSpkWBkn


5. The tangent to the graph of the function  at the point

with abscissa  forms with the x-axis an angle of  and at the

point with abscissa  at an angle of , then the value of the

integral,  is equal to

Watch Video Solution

y = f(x)

x = a
π

3

x = b
π

4

∫
b

1
f' (x). f' ' (x)dx

6. Two curves  intersect each

other at two di�erent points. The tangent drawn to  at one of the

points of intersection   meets  again at 

 The value of  is 1 (b) 3 (c) 5 (d) 7

Watch Video Solution

C1 : y = x2 − 3 and C2  : y kx2 ,  k ∈ R

C2

A  ≡ (a, y1), (a > 0) C1

B (1, y2) (y1 ≠ y2). ' a'

7. Consider the function  on the interval 

 Find the value of  that satis�es the conclusion of

f(x) = 8x2 − 7x + 5

[ − 6, 6]. c

https://dl.doubtnut.com/l/_81Ye9uQPVjXV
https://dl.doubtnut.com/l/_mKennbMyvxUe
https://dl.doubtnut.com/l/_V25UMJmcS6lZ


Exercise Subjective Type Questions

Lagranges mean value theorem.

Watch Video Solution

8. Suppose that  is di�erentiable for all  and that  for all

x If  and  then f(2) has the value equal to (a) 3 (b) 4

(c) 6 (d) 8

Watch Video Solution

f x f ′ (x) ≤ 2

f(1) = 2 f(4) = 8

9. Suppose a, b, c are positive integers with  such that 

. The value of  is …………

Watch Video Solution

a < b < c

1/a + 1/b + 1/c = 1 (a + b + c − 5)

https://dl.doubtnut.com/l/_V25UMJmcS6lZ
https://dl.doubtnut.com/l/_dHb2fM913WSo
https://dl.doubtnut.com/l/_KJQxby1LbJmF


1. Show that a tangent to an ellipse whose tangent intercepted by

the axes is the shortest, is divided at the point of tangency into two

parts respectively, is equal to the semi-axes of the ellipse.

Watch Video Solution

2. Tangents are drawn from the origin to curve  Prove that

points of contact lie on 

Watch Video Solution

y = sinx.

y2 =
x2

1 + x2

3. Find the derivative of the following : y= log(sinx)

Watch Video Solution

https://dl.doubtnut.com/l/_nrOnImplORGy
https://dl.doubtnut.com/l/_K1VVeDgUr06H
https://dl.doubtnut.com/l/_196wyMUyPqvI


4. Find the equation of the straight line which is a tangent at one

point and normal at another point to the curve

.

Watch Video Solution

y = 8t3 − 1, x = 4t2 + 3

5. Let a curve  pass through (1,1), at any point p on the curve

tangent and normal are drawn to intersect the X-axis at Q and R

respectively. If QR = 2 , �nd the equation of all such possible curves.

Watch Video Solution

y = f(x)

6. Find the equation the plane passing through (1,1,0) , (2,3,5) and

(4,5,9)

Watch Video Solution

https://dl.doubtnut.com/l/_eAzStuOwMhlJ
https://dl.doubtnut.com/l/_0p8AfQDwFw5H
https://dl.doubtnut.com/l/_2IJ7NtciE9CK
https://dl.doubtnut.com/l/_mJEjqKENueUw


7. If the equation of two curve is   

(i) Find the angle of intersection of two curves. 

(ii) Find the equation of common tangents to these curves.

Watch Video Solution

y2 = 4ax and x2 = 4ay

8. A straight line intersects thethree concentric circles at A, B, C. if the

distance of line from the centre of the circles is 'P', prove that the

area of the triangle formed by tangents to the circle at A, B, C is

.

Watch Video Solution

( . AB. BC. CA)
1

2P

9. Find the equation of all possible curves such that length of

intercept made by any tangent on x-axis is equal to the square of X-

coordinate of the point of tangency. Given that the curve passes

through (2,1)

https://dl.doubtnut.com/l/_mJEjqKENueUw
https://dl.doubtnut.com/l/_OKf3m4R6o1vE
https://dl.doubtnut.com/l/_8vt1ENtdxNpZ


Watch Video Solution

10. The tangent to the curve  at a point p meets the curve

again at Q. Prove that one point of trisection of PQ lies on the Y-axis.

Find the locus of the other points of trisection.

Watch Video Solution

y = x − x3

11. The curve for which the ratio of the length of the segment

intercepted by any tangent on the Y-axis to the length of the radius

vector is constant  is

Watch Video Solution

(k),

12. If  is a real number satisfying the equation

 then �nd the values of the parameter  for

t

2t3 − 9t2 + 30 − a = 0, a

https://dl.doubtnut.com/l/_8vt1ENtdxNpZ
https://dl.doubtnut.com/l/_HV2yatHX6SYb
https://dl.doubtnut.com/l/_zKVNJ3AMFw3m
https://dl.doubtnut.com/l/_QzLV7hDjJtKM


Exercise Questions Asked In Previous 13 Years Exam

which the equation  gives six real and distinct values of 

.

Watch Video Solution

x + = t
1

x
x

1. The slope of the tangent to the curve  at

the point  is.

Watch Video Solution

(y − x5)
2

= x(1 + x2)
2

(1, 3)

2. The value of  is

Watch Video Solution

cos − 1(cos( ))
11π

5

https://dl.doubtnut.com/l/_QzLV7hDjJtKM
https://dl.doubtnut.com/l/_KAM6OPiBqVxA
https://dl.doubtnut.com/l/_cB0lDgVX6Wqq


3. if Find the equation of tangent to

the curve  at the point 

Watch Video Solution

|f(x1) − f(x2)| ≤ (x1 − x2)2

y = f(x) (1, 2).

4. The point(s) on the curve  where the tangent is

vertical, is(are) ? (a)  (b)  (c)

(d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y3 +  3x2 = 12y

( ± ,   − 2)
4

√3
( ±  √ ,   1)

11

3
(0,  0)

( ± ,  2)
4

√3

( ± , − 2)
4

√3

(π√ , 0)
11

3

(0, 0)

( ± , 2)
4

√3

https://dl.doubtnut.com/l/_qNGtWJuwuqcs
https://dl.doubtnut.com/l/_ZtQ0lCENlnND


5. What is the general solution of the equation sinx=1?

Watch Video Solution

6. The normal to the curve  at the point

where the curve intersects the y-axis , passes through the point : (1)

 (2)  (3)  (4) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y(x − 2)(x − 3) = x + 6
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https://dl.doubtnut.com/l/_ZtQ0lCENlnND
https://dl.doubtnut.com/l/_JvjbZ7lXquri
https://dl.doubtnut.com/l/_9FjRuIQfx1DH


7. The normal to the curve, 

A. does not meet the curve again

B. meets in the curve again the second quadrant

C. meets the curve again in the third quadrant.

D. meets the curve again in the fouth quadrant

Answer: D

Watch Video Solution

x2 + 2xy − 3y2 = 0, at(1, 1)

https://dl.doubtnut.com/l/_o1RA4R5U09GD

