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BOOKS - CENGAGE MATHS (ENGLISH)

APPLICATION OF DERIVATIVES

Concept Application Exercise 5 1

1. Find the equation of the tangent to the curve 

where it crosses the x-axis.

Watch Video Solution

(1 + x2)y = 2 − x,

2. Show that the tangent to the curve  meets

the curve again at the point 

Watch Video Solution

3xy2 − 2x2y = 1at(1, 1)

( − , − ).
16

5

1

20

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_eYVxllXYqvVi
https://dl.doubtnut.com/l/_k0qwrGB8rrJF


3. Find the equation of tangent and normal to the curve

 at the point for which 

Watch Video Solution

x = , y =
2at2

(1 + t2)

2at3

(1 + t2)
t = .

1

2

4. Find the normal to the curve  Prove

that it always passes through a �xed point and �nd that �xed point.

Watch Video Solution

x = a(1 + cos θ), y = a sin θahη.

5. Find the equation of the normal to the following curve 1)

 which are parallel to the line 2)

 at the point where it meets the curve  other

than the origin.

Watch Video Solution

y = x3 + 2x + 6 x + 14y + 4 = 0.

x3 + y3 = 8xy y2 = 4x

https://dl.doubtnut.com/l/_k0qwrGB8rrJF
https://dl.doubtnut.com/l/_EFyio2YKrRSB
https://dl.doubtnut.com/l/_I2yuNTwqH9zk
https://dl.doubtnut.com/l/_ui31on1KnlyX
https://dl.doubtnut.com/l/_V9haWIVtz8Vk


6. If the curve  pass through  and has its tangent

parallel to the x-axis at  then �nd the values of 

Watch Video Solution

y = ax2 − 6x + b (0, 2)

x = ,
3

2
aandb.

7. 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).

8. If the tangent to the curve  at  is inclined at an

angle  with x-axis, then �nd 

Watch Video Solution

xy + ax + by = 0 (1, 1)

tan− 1 2 aandb?

9. Does there exists line/lines which is/are tangent to the curve y=sinx at

 and normal to the curve at 

h id l i

(x1, y1) (x2, y2) ?

https://dl.doubtnut.com/l/_V9haWIVtz8Vk
https://dl.doubtnut.com/l/_lqbV3VaSsarR
https://dl.doubtnut.com/l/_QD0H2p98LVhy
https://dl.doubtnut.com/l/_fVr6sIIx5XsZ


Concept Application Exercise 5 2

Watch Video Solution

10. Find the condition that the line  may be normal to the

curve 

Watch Video Solution

Ax + By = 1

an− 1y = xn.

11. In the curve  , prove that the potion of the tangent

intercepted between the coordinate axes is divided at its points of

contact into segments which are in a constant ratio. (All the constants

being positive).

Watch Video Solution

xayb = Ka+ b

1. Find the angle of intersection of 

Watch Video Solution

y = axandy = bx

https://dl.doubtnut.com/l/_fVr6sIIx5XsZ
https://dl.doubtnut.com/l/_tDiIe46bkdWy
https://dl.doubtnut.com/l/_PU1E5aTh2TrC
https://dl.doubtnut.com/l/_Umf5mHsGnnE6


2. Find the angle of intersection of the curves

Watch Video Solution

xy = a2andx2 + y2 = 2a2

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

Watch Video Solution

y = KeKx

4. Find the angle between the curves 

Watch Video Solution

x2 − = a2 and ax3 = c.
y2

3

5. Find the angle at which the two curves

 intersect each other.

Watch Video Solution

x3 − 3xy2 + 2 = 0 and 3x2y − y3 + 3 = 0

https://dl.doubtnut.com/l/_Umf5mHsGnnE6
https://dl.doubtnut.com/l/_Qjr57lml3qVR
https://dl.doubtnut.com/l/_07AjkcDW6tLp
https://dl.doubtnut.com/l/_RsBLGnrN0DuP
https://dl.doubtnut.com/l/_ZJ7bVKtm43L8


Concept Application Exercise 5 3

Watch Video Solution

6. If the curves ay  cut orthogonally at (1,1) , then

the value of a is

Watch Video Solution

+x2 = 7 and y = x3

1. Find the length of the tangent for the curve  at

point 

Watch Video Solution

y = x3 + 3x2 + 4x − 1

x = 0.

2. For the curve  , show that the sum of length of

tangent and sub-tangent at any point is proportional to product of

coordinates of point of tangency.

Watch Video Solution

y = a1n(x2 − a2)

https://dl.doubtnut.com/l/_ZJ7bVKtm43L8
https://dl.doubtnut.com/l/_cNIYr6zbhEi8
https://dl.doubtnut.com/l/_Hq5ps0hOJhBj
https://dl.doubtnut.com/l/_ywhbkBOZ1WtH


Concept Application Exercise 5 4

3. For a curve (length of normal)^2/(length of tangent)^2 is equal to

Watch Video Solution

4. If the sub-normal at any point on  is of constant length, then

�nd the value of 

Watch Video Solution

y1 −nxn

n.

1. Minimum integral value of k for which the equation  has

exactly three real distinct solution,

Watch Video Solution

ex = kx2

https://dl.doubtnut.com/l/_ywhbkBOZ1WtH
https://dl.doubtnut.com/l/_Wy3xuqmHcsk3
https://dl.doubtnut.com/l/_sNDC5XJv0MTA
https://dl.doubtnut.com/l/_cLfYtSukHuaR


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

line 

Watch Video Solution

3x2 − 4y2 = 72

3x + 2y + 1 = 0.

3. Find the possible values of 'a' such that the inequality

 has atleast one negative solution

Watch Video Solution

3 − x2 > |x − a|

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

points of contact lie on 

Watch Video Solution

y = sinx.

y2 =
x2

1 + x2

5. Find the distance of the point on  which is nearest

to the line 

y = x4 + 3x2 + 2x

y = 2x − 1

https://dl.doubtnut.com/l/_2kD4A358Briw
https://dl.doubtnut.com/l/_xJRUDyjHqzPa
https://dl.doubtnut.com/l/_eTk8r1ElGyBH
https://dl.doubtnut.com/l/_gTY99yxQU1d3


Concept Application Exercise 5 5

Watch Video Solution

6. The graph  intersect in exactly

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

these points.

Watch Video Solution

y = 2x3 − 4x + 2andy = x3 + 2x − 1

1. The distance covered by a particle moving in a straight line from a �xed

point on the line is  where  Then prove that

acceleration is proportional to 

Watch Video Solution

s, s2 = at2 + 2bt + c.

s− 3.

https://dl.doubtnut.com/l/_gTY99yxQU1d3
https://dl.doubtnut.com/l/_qIKzzb9tSTdy
https://dl.doubtnut.com/l/_GZ21mkOgsEUj


2. Two cyclists start from the junction of two perpendicular roads, there

velocities being  and  , respectively. Find the rate

at which the two cyclists separate.

Watch Video Solution

3um/m ∈ 4um/m ∈

3. A sphere of 10cm radius has a uniform thickness of ice around it. Ice is

melting at rate  when thickness is 5cm then rate of change

of thickness

Watch Video Solution

50cm3 / min

4.  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

xandy y = x − x2

https://dl.doubtnut.com/l/_6XMRjOeF3xNw
https://dl.doubtnut.com/l/_Nq7zTM6by7hX
https://dl.doubtnut.com/l/_eD5mIFyJsGX5
https://dl.doubtnut.com/l/_pQ5dNbdZtQ4j


5. Two men  start with velocity  at the same time from the

junction of two roads inclined at  to each other. If they travel by

di�erent roads, �nd the rate at which they are being separated.

Watch Video Solution

PandQ u

450

6. Sand is pouring from a pipe at the rate of  The falling sand

forms a cone on the ground in such a way that the height of the cone is

always 1/6th of the radius of the base. How fast does the height of the

sand cone increase when the height in 4 cm?

Watch Video Solution

12cm3 /s.

7. A swimming pool is to be drained by cleaning. If L represents the

number of litres of water in the pool  seconds after the pool has been

plugged o� to drain and  How fast is the water

ruining out at the end of 5 seconds? What is the average rate at which

the water �ows out during the �rst 5 seconds?

t

L = 2000(10 − t)2.

https://dl.doubtnut.com/l/_pQ5dNbdZtQ4j
https://dl.doubtnut.com/l/_ypeVgUhyb4Qb
https://dl.doubtnut.com/l/_EHo5U6u58QhW


Concept Application Exercise 5 6

Watch Video Solution

8. An aeroplane is �ying horizontally at a height of  with a velocity

of 15 km/h. Find the rate at which it is receding from a �xed point on the

ground which it passed over 2 min ago.

Watch Video Solution

km
2

3

1. Find the approximate value of  .

Watch Video Solution

(26)
1
3

2. Find the approximate value of  .

Watch Video Solution

(1. 999)6

https://dl.doubtnut.com/l/_EHo5U6u58QhW
https://dl.doubtnut.com/l/_NjImD4bsAVyB
https://dl.doubtnut.com/l/_1oKNnFUpbP9O
https://dl.doubtnut.com/l/_po4SAgh7hruk
https://dl.doubtnut.com/l/_1xbS74fVhSVC


Concept Application Exercise 5 7

3. If  radians, then �nd the approximate value of 

Watch Video Solution

10 = α cos 6001 ′ .

4. Find the approximate value of  , where  .

Watch Video Solution

f(3. 02) f(x) = 3x2 + 5x + 3

5. If the radius of a sphere is measured as 9cm with an error of 0.03 cm,

then �nd the approximate error in calculating its volume.

Watch Video Solution

https://dl.doubtnut.com/l/_1xbS74fVhSVC
https://dl.doubtnut.com/l/_ZOihpe5WI2Ho
https://dl.doubtnut.com/l/_zAPD33AyQDbN


1. Let  �nd the

minimum possible number of roots of f'(x) = 0 in (a,b).

Watch Video Solution

0 < a < b < . Iff(x) =

∣
∣ 
∣
∣

tanx tana tan b

sinx sina sin b

cos x cos a cos b

∣
∣ 
∣
∣

, then
π

2

2. Find the condition if the equation  has at least one

root in 

Watch Video Solution

3x2 + 4ax + b = 0

(0, 1).

3. Let  be di�erentiable for  such that 

 Let there exist a real number  in 

 such that  Then �nd the value of 

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/_MY7UTXnrFXCh
https://dl.doubtnut.com/l/_gkZnvu2a5h6X
https://dl.doubtnut.com/l/_68mh2HIaLmOd


4. Prove that if  all roots of 

 cannot be real. It is given that 

Watch Video Solution

2a02 < 15a,

x5 − a0x
4 + 3ax3 + bx2 + cx + d = 0

a0, a, b, c, d ∈ R.

5. Let f(x)be continuous on [a,b], di�erentiable in (a,b)

 Then prove that there exists one 

Watch Video Solution

and f(x) ≠ 0for allx ∈ [a, b].

c ∈ (a, b)such that = + .
f' (c)

f(c)

1

a − c

1

b − c

6. Let  be function continuous in and di�erentiable on 

.If  then show that there is a point  such that

.

Watch Video Solution

f and g [a, b] [a, b]

f(a) = f(b) = 0 c ∈ (a, b)

g' (c)f(c) + f' (c) = 0

https://dl.doubtnut.com/l/_pQx5zphvvkTb
https://dl.doubtnut.com/l/_zxFUNVwIi2b3
https://dl.doubtnut.com/l/_B1K807G0qfJ6
https://dl.doubtnut.com/l/_OQTbI7mjNcis


Concept Application Exercise 5 8

7. If  is a di�erentiable function  such that 

 then show that there

is at least one root of equation 

Watch Video Solution

ϕ(x) ∀x ∈ R and a ∈ R+

ϕ(0) = ϕ(2a), ϕ(a) = ϕ(3a) and ϕ(0) ≠ ϕ(a),

ϕ' (x + a) = ϕ' (x)in(0, 2a).

8. Let f is continuous on [a, b] and di�erentiable on

 Show that ...  has

atleast one root in 

Watch Video Solution

(a, b)s. t. t2(a) − t2(b) = a2 − b2. f(x)f' (x) = x

(a, b).

1. Find  of Lagranges mean value theorem for the function

 in the interval 

Watch Video Solution

c

f(x) = 3x2 + 5x + 7 [1, 3].

https://dl.doubtnut.com/l/_OQTbI7mjNcis
https://dl.doubtnut.com/l/_yBzxoPOFqdHm
https://dl.doubtnut.com/l/_rAUShJJmiVWH


2. If  is continuous in  and di�erentiable in (a,b), then prove

that there exists at least one  such that 

Watch Video Solution

f(x) [a, b]

c ∈ (a, b) =
f ′ (c)

3c2

f(b) − f(a)

b3 − a3

3. If  then prove that there exists at least one real

number 

Watch Video Solution

a, b ∈ R and a < b,

c ∈ (a, b)such that = .
b2 + a2

4c2

c

a + b

4. If  are continuous functions in  and are

di�erentiable in  then prove that there exists at least one 

for which. `|f(a)f(b)g(a)g(b)|=(b-a)|f(a)f^(prime)(c)g(a)g^(prime)(c)|,w h e r

ea

Watch Video Solution

f(x)andg(x) [a, b]

(a, b) c ∈ (a, b)

https://dl.doubtnut.com/l/_ZIqhvnf8Fd3L
https://dl.doubtnut.com/l/_sZM0VlaxxOVh
https://dl.doubtnut.com/l/_N4Z5JUuPVZx4


5. Prove that 

Watch Video Solution

∣∣tan− 1 x − tan− 1 y∣∣ ≤ |x − y| ∀x, y ∈ R.

6. Using Lagranges mean value theorem, prove that < <

 ,w h e r e < <

Watch Video Solution

b − a

b
log( )

b

a

b − a

a
0 a b.

7. If  with the aid of Lagranges mean value theorem, prove

that `n b^(n-1)(a-b)>1.n b^(n-1)(a-b)> a^n-b^n > n a^(n-1)(a-b),if0

Watch Video Solution

a > b > 0,

8. 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/_yrFTkX02szLd
https://dl.doubtnut.com/l/_umBuqyQ3hwgU
https://dl.doubtnut.com/l/_3RCwYkjeAPMq
https://dl.doubtnut.com/l/_yQwW45QrQOLW


Exercises

Watch Video Solution

9. If f(x) is di�erentiate in [a,b], then prove that there exists at least one

Watch Video Solution

c ∈ (a, b)such that(a2 − b2)f' (c) = 2c(f(a) − f(b)).

1. The number of tangents to the curve  which

are equally inclined to the axes, is 2 (b) 1 (c) 0 (d) 4

A. 2

B. 1

C. 0

D. 4

Answer: B

x + y = 2a , a > 0,
3
2

3
2

3
2

https://dl.doubtnut.com/l/_yQwW45QrQOLW
https://dl.doubtnut.com/l/_jpkmxQuC1FiG
https://dl.doubtnut.com/l/_mqbvn2nF02Qt


Watch Video Solution

2. The angle made by any tangent to the curve

 with -axis is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = a(t + sin t cos t), y = (1 + sin t)2
x

(π + 2t)
1

4

1 − sin t

cos t

(2t − π)
1

4

1 + sin t

cos 2t

3. If  is the slope of a tangent to the curve  then (a)

 (b)  (c)  (d) 

A. 

m ey = 1 + x2,

|m| > 1 m > 1 m ≥ − 1 |m| ≤ 1

|m| > 1

https://dl.doubtnut.com/l/_mqbvn2nF02Qt
https://dl.doubtnut.com/l/_Zve0Ur8vTLgt
https://dl.doubtnut.com/l/_UTc4gAigSylG


B. 

C. 

D. 

Answer: D

Watch Video Solution

m > 1

m > − 1

|m| ≤ 1

4. 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) 

A. 

B. 

C. 

D. none of these

Answer: C

y = x3 − ax2 + x + 1,

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

a > 0

a ≤ √3

−√3 ≤ a ≤ √3

https://dl.doubtnut.com/l/_UTc4gAigSylG
https://dl.doubtnut.com/l/_kPeLiLnRSFmc


Watch Video Solution

5. The slope of the tangent to the curve  at the point

where the ordinate and the abscissa are equal is (a)  (b) 1 (c) 0 (d)

none of these

A. 

B. 1

C. 0

D. none of these

Answer: A

Watch Video Solution

y = √4 − x2

−1

−1

6. The curve given by  has a tangent parallel to the 

at the point  (b)  (c)  (d) none of these

x + y = exy y − aξs

(0, 1) (1, 0) (1, 1)

https://dl.doubtnut.com/l/_kPeLiLnRSFmc
https://dl.doubtnut.com/l/_mrqFOXai4NVu
https://dl.doubtnut.com/l/_Ky7TdkeChpBr


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

(0, 1)

(1, 0)

(1, 1)

7. Find value of c such that line joining the points (0, 3) and (5, -2)

becomes tangent to curve 

A. 1

B. 

C. 4

D. none of these

Answer: C

y =
c

x + 1

−2

https://dl.doubtnut.com/l/_Ky7TdkeChpBr
https://dl.doubtnut.com/l/_vzyhuCp962Mf


Watch Video Solution

8. A di�erentiable function  satis�es  and 

. Then the equation of tangent at the point where the curve

crosses y-axis, is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = f(x) f' (x) = (f(x))2 + 5

f(0) = 1

x − y + 1 = 0

x − 2y + 1 = 0

6x − y + 1 = 0

x − 2y − 1 = 0

9. The distance between the origin and the tangent to the curve

 drawn at the point  is (a)  (b)  (c) y = e2x + x2 x = 0 ( )
1

√5
( )

2

√5

https://dl.doubtnut.com/l/_vzyhuCp962Mf
https://dl.doubtnut.com/l/_npAlLjeoPUR5
https://dl.doubtnut.com/l/_47sPecbtvs9C


 (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( − )
1

√5
( )

2

√3

1

√5

2

√5

−1

√5

2

√3

10. The point on the curve  the normal at Which passes

through the origin, is

A. 

B. 

C. 

D. none of these

3y = 6x − 5x3

(1, 1/3)

( − 1, − 1/3)

(2, − 28/3)

https://dl.doubtnut.com/l/_47sPecbtvs9C
https://dl.doubtnut.com/l/_vlObeySb7zAw


Answer: A

Watch Video Solution

11. The normal to the curve  at the point  cuts the

curve again at (a)  (b)   (d) none

of these

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

2x2 + y2 = 12 (2, 2)

( − , − )
22

9

2

9
( , )

22

9

2

9
( − 2, − 2)

( − , − )
22

9

2

9

( , )
22

9

2

9

( − 2, − 2)

https://dl.doubtnut.com/l/_vlObeySb7zAw
https://dl.doubtnut.com/l/_YguwNfziYH0l


12. At what point of curve  the tangent makes equal

angle with the axis? (a)  (b) 

 (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = x3 + x2,
2

3

1

2

( , )and( − 1, − )
1

2

5

24

1

6

( , )and( − 1, 0)
1

2
4
9

( , )and( − 3, )
1

3

1

7

1

2

( , )and( − 1, − )
1

3

4

47

1

3

( , ) and ( − 1, − )
1

2
4
24

1

6

( , ) and ( − 1, 0)
1

2
4

9

( , ) and ( − 3, )
1

3

1

7

1

2

( , ) and ( − 1, − )
1

3

4

47

1

3

13. The equation of tangent to the curve  at the point where

it crosses Y-axis is

A. 

y = be−x /a

− = 1
x

a

y

b

https://dl.doubtnut.com/l/_GSqkPO7hRQDe
https://dl.doubtnut.com/l/_lzQyVhJck8ep


B. 

C. 

D. 

Answer: D

Watch Video Solution

ax + by + 1

ax − by = 1

+ = 1
x

a

y

b

14. Then angle of intersection of the normal at the point

 of the curves  and  is 0

(b)  (c)  (d) 

A. 0

B. 

C. 

D. 

Answer: B

( − , )
5

√2

3

√2
x2 − y2 = 8 9x2 + 25y2 = 225

π

2

π

3

π

4

π

2

π

3

π

4

https://dl.doubtnut.com/l/_lzQyVhJck8ep
https://dl.doubtnut.com/l/_x2Q1ymoE2c8R


Watch Video Solution

15. A function y = f(x) has a second-order derivative 

If its graph passed through the point (2,1) and at that point tangent to

the graph is  then the value of f(0) is

A. 1

B. 

C. 2

D. 0

Answer: B

Watch Video Solution

f' ' (x) = 6(x − 1).

y = 3x − 5,

−1

16.  has a vertical tangent at the point

 then  is equal to

x + y − ln(x + y) = 2x + 5

(α, β) α + β

https://dl.doubtnut.com/l/_x2Q1ymoE2c8R
https://dl.doubtnut.com/l/_0k7x00bLDlVr
https://dl.doubtnut.com/l/_zjU1t7v26k8P


A. 

B. 1

C. 2

D. 

Answer: B

Watch Video Solution

−1

−2

17. A curve is di�ned parametrically by 

where t is a parameter. Then the equation of the tangent line drawn to

the curve at t = 1 is

A. 

B. 

C. 

D. 

x = e√t, y = 3t − loge(t
2),

y = x + 1
2

e

y = x − 1
2

e

y = x + 1
e

2

y = x − 1
e

2

https://dl.doubtnut.com/l/_zjU1t7v26k8P
https://dl.doubtnut.com/l/_ocPBIU6rGMUm


Answer: A

Watch Video Solution

18. If  is a normal to the curve  at , then

the value of  is

A. 9

B. 

C. 7

D. 

Answer: A

Watch Video Solution

x + 4y = 14 y2 = αx3 − β (2, 3)

α + β

−5

−7

19. In the curve represented parametrically by the equations

 (A) tangent and normalx = 2 ln cot t + 1 and y = tan t + cot t,

https://dl.doubtnut.com/l/_ocPBIU6rGMUm
https://dl.doubtnut.com/l/_bAjZm6GhU64t
https://dl.doubtnut.com/l/_pNjAxtCkZhs5


intersect at the point (2,1).(B) normal at t=π4 is parallel to the y-axis. (C)

tangent at t=π4 is parallel to the line y=x .(D) tangent at t=π4 is parallel

to the x-axis.

A. tangent and normal intersect at the point (2,1)

B. normal at  is parallel to the y-axis

C. tangent at  is parallel to the line y = x

D. tangent at  is parallel to the x-axis

Answer: D

Watch Video Solution

t = π/4

t = π/4

t = π/4

20. The abscissas of point  on the curve  such that

tangents at  make  with the x-axis are. )a) 

 (b)  (c) 

 (d) 

PandQ y = ex + e−x

PandQ 600

1n( )and1n( )
√3 + √7

7

√3 + √5

2
1n( )

√3 + √7
2

1n( )
√7 − √3

2
±1n( )

√3 + √7
2

https://dl.doubtnut.com/l/_pNjAxtCkZhs5
https://dl.doubtnut.com/l/_hFmJxxMdYgQF


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ln( ) and ln( )
√3 + √7

7

√3 + √5

2

( )
√3 + √7

2

ln( )
√7 − √3

2

±ln( )
√3 + √7

2

21. If a variable tangent to the curve  makes intercepts 

 respectively, then the value of  is  (b) 

 (c)  (d) 

A. 

B. 

C. 

D. 

x2y = c3

a, bonx − andy − axes, a2b 27c3

c34

27
c327

4
c34

9

27c3

c34

27

c327

4

c34

9

https://dl.doubtnut.com/l/_hFmJxxMdYgQF
https://dl.doubtnut.com/l/_s5Ft98Z9xYfz


Answer: C

Watch Video Solution

22. 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) 

A. 4

B. 2

C. 

D. 

Answer: A

Watch Video Solution

C y = x3 x

A B. B K

A, K −2
1

4

−2

1

4

https://dl.doubtnut.com/l/_s5Ft98Z9xYfz
https://dl.doubtnut.com/l/_2RDmn4vDIRZK


23. The equation of the line tangent to the curve x siny + ysinx =  at the

point  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

π

( , )
π

2

π

2

3x + y = 2π

x − y = 0

2x − y = π/2

x + y = π

24. The x-intercept of the tangent at any arbitrary point of the curve

 is proportional to square of the abscissa of the point of

tangency square root of the abscissa of the point of tangency cube of

the abscissa of the point of tangency cube root of the abscissa of the

point of tangency

+ = 1
a

x2

b

y2

https://dl.doubtnut.com/l/_IkgL9Le8gpRY
https://dl.doubtnut.com/l/_Ek1vCvcB5FBK


A. square of the abscissa of the point of tangency

B. square root of the absciss 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

25. At any point on the curve  the mean proportional

between the abscissa and the di�erence between the abscissa and the

sub-normal drawn to the curve at the same point is equal to (a)Ordinate

(b) radius vector (c)x-intercept of tangent (d) sub-tangent

A. ordinate

B. radius vector

C. x-intercect of tangent

D. sub-tangent

2x2y2 − x4 = c,

https://dl.doubtnut.com/l/_Ek1vCvcB5FBK
https://dl.doubtnut.com/l/_y8tuK9kahO9H


Answer: A

Watch Video Solution

26. Given g(x)  and the line  Then the line is

A. tangent to g(x)

B. normal to g(x)

C. chord ofg(x)

D. none of these

Answer: A

Watch Video Solution

x + 2

x − 1
3x + y − 10 = 0.

27. 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 y = f(x)

https://dl.doubtnut.com/l/_y8tuK9kahO9H
https://dl.doubtnut.com/l/_qjSzPYqiG8jU
https://dl.doubtnut.com/l/_BRAUNMyoEq26


 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. 45/2

B. 49/2

C. 25/2

D. 81/2

Answer: B

Watch Video Solution

y = f(x) AandB

OAB, O

28. 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 0 (b) 2 (c) 4 (d) 8

A. 0

B. 2

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

y = x + sinx

https://dl.doubtnut.com/l/_BRAUNMyoEq26
https://dl.doubtnut.com/l/_oQwfroMChe91


C. 4

D. 8

Answer: A

Watch Video Solution

29. Tangent of acute angle between the curves  and 

 at their points of intersection is  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = ∣∣x
2 − 1∣∣

y = √7 − x2 5√3

2

3√5

2

5√3

4
3√5

4

5√3

2

3√5

2

5√3

4

3√5

4

https://dl.doubtnut.com/l/_oQwfroMChe91
https://dl.doubtnut.com/l/_YeKUzui94E22


30. The line tangent to the curves  and 

 at the origin intersect at an angle  equal to

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

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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

31. The two curves  cut orthogonally at a point. Then 

is equal to  (b) 3 (c) 2 (d) 

A. 

x = y2, xy = a3 a2

1

3

1

2

1

3

https://dl.doubtnut.com/l/_YeKUzui94E22
https://dl.doubtnut.com/l/_yav0igbMEzml
https://dl.doubtnut.com/l/_48NMydL04ezw


B. 3

C. 2

D. 

Answer: D

Watch Video Solution

1

2

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

(a,0) where  then k 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = ekx

a ∈ [ − 2, − 1], ∈ :

[ − 1/2, 0]

[ − 1, − 1/2]

[0, 1]

[1/2, 1]

https://dl.doubtnut.com/l/_48NMydL04ezw
https://dl.doubtnut.com/l/_pJBezI2wNf7R


33. The curves  and  Then (a) touch

each other (b) cut orthogonally intersect at  (d) intersect at 

A. touch each other

B. cut orthogonally

C. intersect at 

D. intersect at 

Answer: B

Watch Video Solution

4x2 + 9y2 = 72 x2 − y2 = 5at(3, 2)

450 600

45∘

60∘

34. The coordinates of a point on the parabola  whose distance

from the circle  is minimum is (a)  (b)  (c)

 (d) 

A. 

y2 = 8x

x2 + (y + 6)2 = 1 (2, 4) (2, − 4)

(18, − 12) (8, 8)

(2, 4)

https://dl.doubtnut.com/l/_pJBezI2wNf7R
https://dl.doubtnut.com/l/_HfbWsWnBi8nn
https://dl.doubtnut.com/l/_iGNne3jSCpNI


B. 

C. 

D. 

Answer: B

Watch Video Solution

(2, − 4)

(18, − 12)

(8, 8)

35. At the point  on the graph of  in the �rst

quadrant at normal is drawn. The normal intersects the Y-axis at the

point (0, b). If , then n equals ……………

A. 1

B. 3

C. 2

D. 4

Answer: C

P (a, an) y = xn(n ∈ N)

lim
a→ 0

b =
1

2

https://dl.doubtnut.com/l/_iGNne3jSCpNI
https://dl.doubtnut.com/l/_gqGjixFnHCRm


Watch Video Solution

36. Let  be a continuous, di�erentiable, and bijective function. If the

tangent to  is also the normal to 

then there exists at least one  such that  (b) 

  (d) none of these

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

f

y = f(x)atx = a y = f(x)atx = b,

c ∈ (a, b) f ′ (c) = 0

f ′ (c) > 0 f ′ (c) < 0

f' (c) = 0

f' (c) > 0

f' (c) < 0

37. A point on the parabola  at which the ordinate increases at

twice the rate of the abscissa is (a) (2,6) (b)   (d) 

y2 = 18x

(2, − 6) ( , − )
9

8

9

2

https://dl.doubtnut.com/l/_gqGjixFnHCRm
https://dl.doubtnut.com/l/_CgtesJQ0rUxJ
https://dl.doubtnut.com/l/_zh3GZvF4vC6d


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( , )
9

8

9

2

(2, 6)

(2, − 6)

( , )
9

8

9

2

( , )
9

8

9

2

38. Find the rate of change of volume of a sphere with respect to its

surface area when the radius is 2cm.

A. 1

B. 2

C. 3

D. 4

https://dl.doubtnut.com/l/_zh3GZvF4vC6d
https://dl.doubtnut.com/l/_Jjp3nrLzbuy8


Answer: A

Watch Video Solution

39. If there is an error of  in measuring the edge of a cube, then the

percent error in estimating its volume is  (b)   (d) none of these

A. k

B. 3k

C. 

D. none of these

Answer: B

Watch Video Solution

k %

k 3k
k

3

k

3

40. A lamp of negligible height is placed on the ground  away from a

wall. A man  tall is walking at a speed of  from the lamp to

l1

l2m m/s
l1

10

https://dl.doubtnut.com/l/_Jjp3nrLzbuy8
https://dl.doubtnut.com/l/_OUZCgSYjcr6A
https://dl.doubtnut.com/l/_RjJkHpl5zewn


the nearest point on the wall. When he is midway between the lamp and

the wall, the rate of change in the length of this shadow on the wall is

 (b)   (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

− m/s
5l2
2

− m/s
2l2
5

− m/s
l2
2

− m/s
l2

5

− m/s
5l2
2

− m/s
2l2
5

− m/s
l2
2

− m/s
l2

5

41. The function  satis�es the conditions of

Rolle's theorem in (-3,0). The value of c, is

A. 

B. 

f(x) = x(x + 3)e
− ( )x1

2

−2

−1

https://dl.doubtnut.com/l/_RjJkHpl5zewn
https://dl.doubtnut.com/l/_o6GDXoIfRgjd


C. 0

D. 3

Answer: A

Watch Video Solution

42. The radius of a right circular cylinder increases at the rate of 0.1

cm/min, and the height decreases at the rate of 0.2 cm/min. The rate of

change of the volume of the cylinder, in  , when the radius is 

 and the height is 3cm is (a)  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: D

cm2 /m ∈

2cm −2p −
8π

5
−

3π

5

2π

5

−2π

−
8π

5

16/6

−8/15

https://dl.doubtnut.com/l/_o6GDXoIfRgjd
https://dl.doubtnut.com/l/_MrVdRXheTcVL


Watch Video Solution

43. A cube of ice melts without changing its shape at the uniform rate of

 The rate of change of the surface area of the cube, in 

when the volume of the cube is  is (a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4 .
cm3

min
,

cm2

min

125cm3, −4 −
16

5
−

16

6

−
8

15

−4

−16/5

−16/6

−8/15

44. The radius of the base of a cone is increasing at the rate of 3 cm/min

and the altitude is decreasing at the rate of 4 cm/min. The rate of

https://dl.doubtnut.com/l/_MrVdRXheTcVL
https://dl.doubtnut.com/l/_hDODYxGnDH8V
https://dl.doubtnut.com/l/_fgyBSMyqgSmG


change of lateral surface when the radius is 7 cm and altitude is 24cm is

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

these

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

108πcm2 / min 7πcm2 / min 27πcm2 / min

108πcm2 / min

7πcm2 / min

27πcm2 / min

45. If  then  has a zero between 

 . The theorem that best describes this is (a) mean value

theorem (b) maximum-minimum value theorem (c) intermediate value

theorem (d) none of these

A. mena value theorem

f(x) = x3 + 7x − 1, f(x)

x = 0andx = 1

https://dl.doubtnut.com/l/_fgyBSMyqgSmG
https://dl.doubtnut.com/l/_4TPXzapjzNWy


B. maximum-minimum value theorem

C. intermediate value theorem

D. none of these

Answer: C

Watch Video Solution

46. 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: D

Watch Video Solution

f(x) = {
x forx > 0

0 forx = 0

sin ( π )
x

(0, 1)

https://dl.doubtnut.com/l/_4TPXzapjzNWy
https://dl.doubtnut.com/l/_ccosqZUj5v3X


47. Let  be di�erentiable for  such that 

 Let there exists real number  in (0,1)

such that  Then the value of  must be (a) 1 (b) 3 (c)

 (d) 

A. 1

B. 3

C. 

D. 

Answer: B

Watch Video Solution

f(x)andg(x) 0 ≤ x ≤ 1,

f(0) = 0, g(0) = 0, f(1) = 6. c

f ′ (c) = 2g ′ (c). g(1)

−2 −1

−2

1 −

48. If  then the equation 

 will have (a) no real solution (b) at least one

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

ax3 + bx2 + cx + d = 0

https://dl.doubtnut.com/l/_ccosqZUj5v3X
https://dl.doubtnut.com/l/_rIJmlZl54DKE
https://dl.doubtnut.com/l/_YyJMR4voadN6


real root in  (c) at least one real root in  (d) none of these

A. no real solution

B. at least one real root in 

C. at least one real root in 

D. none of these

Answer: B

Watch Video Solution

( − 1, 0) (0, 1)

( − 1, 0)

(0, 1)

49. A value of c for which the conclusion of Mean value theorem holds for

the function  on the interval [1, 3] is

A. 

B. 

C. 

D. 

f(x) = loge x

loge 3
1

2

log3 e

loge 3

2 log3 e

https://dl.doubtnut.com/l/_YyJMR4voadN6
https://dl.doubtnut.com/l/_GC6EddtG0FK3


Answer: D

Watch Video Solution

50. Let  be a twice di�erentiable function for all real values of  and

satis�es  Then which of the following is

de�nitely true? (a)  (b) 

 (c)  (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) x

f(1) = 1, f(2) = 4, f(3) = 9.

f ' ' = 2 ∀x ∈ (1, 3)

f ' ' = f(x) = 5f or somex ∈ (2, 3) f ' ' = 3 ∀x ∈ (2, 3)

f ' ' = 2f or somex ∈ (1, 3)

f' ' (x) = 2 ∀x ∈ (1, 3)

f' ' (x) = f(x)5for somex ∈ (2, 3)

f' ' (x) = 3 ∀x ∈ (2, 3)

f' ' (x) = 2for somex ∈ (1, 3)

https://dl.doubtnut.com/l/_GC6EddtG0FK3
https://dl.doubtnut.com/l/_F65AagBNcxBM
https://dl.doubtnut.com/l/_byBHie0x0hAn


51. The value of c in Largrange's theorem for the function

 in the interval  is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

f(x) = loge sinx [π/6, 5π/6]

π/4

π/2

2π/3

52. In which of the following function Rolle's theorem is applicable ?

A. 

B. 

C. 

f(x) = {
x 0 ≤ x < 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

https://dl.doubtnut.com/l/_byBHie0x0hAn
https://dl.doubtnut.com/l/_BsenA0WT3Rgo


D. 

Answer: D

Watch Video Solution

f(x) = {
if x ≠ 1

−6 if x = 1
on[ − 2, 3]

x3 − 2x3 − 5x+ 6

x− 1

53. Let  If < f(1)< B can be concluded

from mean value theorem then the value of A-B will be___

A. e

B. 

C. 

D. 

Answer: B

Watch Video Solution

f ′ (x) = ex ^ 2 and f(0) = 10. A

1 − e

e − 1

1 + e

https://dl.doubtnut.com/l/_BsenA0WT3Rgo
https://dl.doubtnut.com/l/_KLmJfgwd02yF


54. If  are di�erentiable functions for  such that 

 then in the interval  (a) 

 (b)  for at least one  (c) 

 for at most one  (d) none of these

A.  for all x

B.  for at least one x

C.  for at most one x

D. none of these

Answer: B

Watch Video Solution

f(x)andg(x) 0 ≤ x ≤ 1

f(0) = 10, g(0) = 2, f(1) = 2, g(1) = 4, (0, 1).

f ′ (x) = 0f or allx f ′ (x) + 4g ′ (x) = 0 x

f(x) = 2g' (x) x

f(x) = 0

f(x) + 4g' (x) = 0

f(x) = 2g' (x)

55. A continuous and di�erentiable function  is such that its

graph cuts line  at  distinct points. Then the minimum

number of points at which  is/are

y = f(x)

y = mx + c n

f ' ' (x) = 0

https://dl.doubtnut.com/l/_AcpPFthmAWaW
https://dl.doubtnut.com/l/_2dqPdqyDVLKw


A. 

B. 

C. 

D. cannot say

Answer: C

Watch Video Solution

n − 1

n − 3

n − 2

56. Given  and .If  is

di�erentiable then there exits a number  such that 

equals

A. 

B. 

C. 

D. 

f ′ (1) = 1 (f(2x)) = f ′ (x) ∀x > 0
d

dx
f ′ (x)

c ∈ (2, 4) f' ' (c)

1

4

−1
2

−1
1

4

−
1

8

https://dl.doubtnut.com/l/_2dqPdqyDVLKw
https://dl.doubtnut.com/l/_tOmjt4bOlHMd


Multiple Correct Answer Type

Answer: D

Watch Video Solution

57. If (x) is di�erentiable in  such that  then

there exists at least one  such that 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

[a, b] f(a) = 2, f(b) = 6,

c, a < c ≤ b, (b3 − a3)f' (c) =

c2

2c2

−3c2

12c2

https://dl.doubtnut.com/l/_tOmjt4bOlHMd
https://dl.doubtnut.com/l/_PUTev0jjH4uh


1. Points on the curve  where the tangent is inclined at

an angle of  to the x-axis are (a) (0,0) (b)  (c) 

 (d) 

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

f(x) =
x

1 − x2

π

4
(√3, − )

√3

2

( − 2, )
2

3
( − √3, )

√3

2

(0, 0)

(√3, − )
√3

2

( − 2, )
2

3

(√3, − )
√3

2

2. For the curve , which one of the following is incorrect?

A. sub-tangent is constant

B. sub-normal varies as the square of the ordinate

y = cex /a

https://dl.doubtnut.com/l/_AGUoD8IEQeCY
https://dl.doubtnut.com/l/_iUrU34SPGABj


C. tangent at  on the curve intersects the x-axis at a distance

of  from the origin

D. equaltion of the normal at the point where the curve cuts

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

Watch Video Solution

(x1, y1)

(x1 − a)

y − axis iscy + ax = c2

3. Let the parabolas  touch each other

at the point (1,0). Then (a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

y = x(c − x)andy = x2 + ax + b

a + b + c = 0 a + b = 2 b − c = 1

a + c = − 2

a + b + c = 0

a + b = 2

b − c = 1

a + c = − 2

https://dl.doubtnut.com/l/_iUrU34SPGABj
https://dl.doubtnut.com/l/_NrBhA4MtfJ2s


Answer: A::C::D

Watch Video Solution

4. The angle formed by the positive  and the tangent to 

 is  (b) 

 (d) none of these

A. 

B. 

C. 

D. none of these

Answer: B::C

Watch Video Solution

y − aξs

y = x2 + 4x − 17at( , − )
5

2

3

4
tan− 1(9) − tan− 1(9)

π

2

+ tan− 1(9)
π

2

tan− 1(9)

− tan− 1(9)
π

2

+ tan− 1(9)
π

2

https://dl.doubtnut.com/l/_NrBhA4MtfJ2s
https://dl.doubtnut.com/l/_0gXW7fSFwtR2


5. Which of the following pair(s) of curves is/are ortogonal? (a)

 (b)  (c) 

 (d) 

A. 

B. 

C. 

D. 

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

Watch Video Solution

y2 = 4ax, y = e−x / 2a y2 = 4ax, x2 = 4ayat(0, 0)

xy = a2, x2 − y2 = b2 y = ax, x2 + y2 = c2

y2 = 4ax, y = e−x / 2a

y2 = 4ax, x2 = 4ayat(0, 0)

xy = a2, x2 − y2 = b2

y = ax, x2 + y2 = c2

6. 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

f(x) = − + 7x − 4
x3

x

5x2

2

(2, )
8

3
(3, )

7
2

(1, )
5

6

https://dl.doubtnut.com/l/_B3icMHf2NCbJ
https://dl.doubtnut.com/l/_bmRcb3zgaD7e


A. 

B. 

C. 

D. none of these

Answer: A::B

Watch Video Solution

(2, 8/3)

(3, 7/2)

(1, 5/6)

7. The abscissa of a point on the curve  the normal which

cuts o� numerically equal intercepts from the coordinate axes, is 

(b)  (c)  (d) 

A. 

B. 

C. 

D. 

xy = (a + x)2,

−
1

√2

√2a
a

√2
−√2a

−
a

√2

√2a

a

√2

−√2a

https://dl.doubtnut.com/l/_bmRcb3zgaD7e
https://dl.doubtnut.com/l/_TxBMco9kW434


Answer: A::C

Watch Video Solution

8. The angle between the tangents at any point P and the line joining P

to the orgin, where P is a point on the curve ln

 is a constant, is

A. independent of x

B. independent of y

C. independent of x but dependent on y

D. independent of y but dependent on x

Answer: A::B

Watch Video Solution

(x2 + y2) = k tan1 − , c
y

x

https://dl.doubtnut.com/l/_TxBMco9kW434
https://dl.doubtnut.com/l/_CrWcWiwdiNyY


9. If OT and ON are perpendiculars dropped from the origin to the

tangent and normal to the curve  at an

arbitrary point, then

A. 

B. 

C. the length of the normal is 

D. none of these

Answer: A::B::C

Watch Video Solution

x = a sin3 t, y = a cos3 t

4OT 2 + ON 2 = a2

∣
∣

∣
∣

y

cos t

∣
∣

∣
∣

y

sin t

10. Let  then

A.  touches  at in�nite points

B.  touches  at in�nite points

C.  meet at alternate points

C1 : y = x2 sin 3x, C2 : y = x2 and C3 : y = − y2,

C1 C2

C1 C3

C1 and C2 and C1 and C3

https://dl.doubtnut.com/l/_KjXGdb4hT3fR
https://dl.doubtnut.com/l/_2HkrKooAlgvS


D. none of these

Answer: A::B

Watch Video Solution

11. If the line x  is the normal to the curve 

 may lie in

A. I quadrant

B. II quadrant

C. III quadrant

D. IV quadrant

Answer: B::D

Watch Video Solution

cos θ + y sin θ = P

(x + a)y = 1, thenθ

https://dl.doubtnut.com/l/_2HkrKooAlgvS
https://dl.doubtnut.com/l/_RFRgbCULfv0C


12. 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

13. Given 

 Then in [0,1], lagranges mean value

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

integer functions and fractional part functions, respectively).  (b)  (c) 

(d) 

A. f

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 )

f g k

h

https://dl.doubtnut.com/l/_BynJky7c6GS9
https://dl.doubtnut.com/l/_QplPShkpTzCw


B. g

C. k

D. h

Answer: A::B::D

Watch Video Solution

14. Let  where  are real

and  has a positive root  Then  has a positive root 

 such that `0

A. f'(x) = 0 has a root 

B. f' (x) = 0 has at least one real root

C. f''(x) = 0 has at least one real root

D. none of these

Answer: A::B::C

f(x) = a5x
5 + a4x

4 + a3x
3 + a2x

2 + a1x, ai' s

f(x) = 0 α0. f ′ (x) = 0

α1

α1such that < α1 < α0

https://dl.doubtnut.com/l/_QplPShkpTzCw
https://dl.doubtnut.com/l/_udHGjTmNs7Si


Watch Video Solution

15. Among the following, the function (s) on which LMVT theorem is

applicable in the indecatd intervals is/are

A. 

B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

f(x) = x in[ − 1, 1]
1
3

f(x) = x + in[ , 3]
1

x

1

2

f(x) = (x − 1)|(x − 1)(x − 2)|in[ − 1, 1]

f(x) = e | ( x− 1 ) ( x− 3 ) | in[1, 3]

16. Let  be a di�erentiable function and 

then the interval 

A.  has at least one root

f(x) f(α) = f(β) = 0(α < β),

(α, β)

f(x) + f' (x) = 0

https://dl.doubtnut.com/l/_udHGjTmNs7Si
https://dl.doubtnut.com/l/_Hk2B0pQDWQ48
https://dl.doubtnut.com/l/_SnLwyyVxb1kk


Linked Comprehension Type

B.  has at least one real root

C.  has at lease one real root

D. none of these

Answer: A::B::C

Watch Video Solution

f(x) − f' (x) = 0

f(x) × f' (x) = 0

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

curve again at  The tangent at  meets the curve at  & so on.

Show that the abscissae of  form a GP. Also �nd the

ratio area of  area of 

A. 

B. 

C. 

P1 y = x3

P2. P2 P3

P1, P2, P3, .........Pn,

A(P1P2P3. ) Δ(P2P3P4)

1/4

1/2

1/8

https://dl.doubtnut.com/l/_SnLwyyVxb1kk
https://dl.doubtnut.com/l/_dWg1HyA7l4VH


D. 

Answer: D

Watch Video Solution

1/16

2. A spherical balloon is being in�ated so that its volume increase

uniformaly at the rate of . The rate of increase in its

surface area when the radius is 8 cm, is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

40cm3 /minute

8cm2 / min

10cm2 / min

20cm2 / min

https://dl.doubtnut.com/l/_dWg1HyA7l4VH
https://dl.doubtnut.com/l/_8C7ijuRQ3K4p
https://dl.doubtnut.com/l/_5oBC19Xy8nMm


3. A spherical balloon is being in�ated so that its volume increase

uniformly at the rate of . How much the radius will increases

during the next 1/2 minute,if initial radius is 8cm. ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

40
(cm)

3

min

0.025cm

0.050cm

0.075cm

0.01cm

4. A conical paper cup 20 cm across the top and 15 cm deep is full of

water. The cup springs a leak at the bottom and losses water at 5 cu. cm

per minute. 

How fast is the water level dropping at the instant when the water is

exactly 7.5 cm deep ?

https://dl.doubtnut.com/l/_5oBC19Xy8nMm
https://dl.doubtnut.com/l/_iWydgRYqA9GV


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

cm/ min
1

π

cm/ min
1

5π

cm/ min
1

2π

cm/ min
2

3π

5. A conical paper cup 20 cm across the top and 15 cm deep is full of

water. The cup springs a leak at the bottom and losses water at 5 cu. cm

per minute. 

The amount of water (in  when the hight of water is 3 cm is

A. 

B. 

C. 

D. 

cm3)

4π

3π

27π

2π

https://dl.doubtnut.com/l/_iWydgRYqA9GV
https://dl.doubtnut.com/l/_fuZgDFEFYMlt


Answer: A

Watch Video Solution

6. A conical paper cup 20 cm across the top and 15 cm deep is full of

water. The cup springs a leak at the bottom and losses water at 5 cu. cm

per minute. 

The value of  when the water is exactly 

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

(in cm/
2

min )
d2h

dt
2

7.5cm deep and = − cm3 /
2

min is
d2V

dt
2

4

9

−
2

5

−2

125π3

−2

5π3

https://dl.doubtnut.com/l/_fuZgDFEFYMlt
https://dl.doubtnut.com/l/_6BhRGuodJsAm


7. Let A (0,0) and B(8,2) be two �xed points on the curve  A point

C (abscissa is less than 0) starts moving from origin along the curve such

that rate of change in the ordinate is 2 cm/sec. After  seconds, triangle

ABC becomes a right triangle. 

After  secods, tangent is drawn to teh curve at point C to intersect it

again at  Then the value of  is

A. 1 sec

B. 2 sec

C.  sec

D.  sec

Answer: C

Watch Video Solution

y3 = |x|

t0

t0

(α, β). 4α + 3β

1

4

1

2

8. Let A (0,0) and B(8,2) be two �xed points on the curve  A point

C (abscissa is less than 0) starts moving from origin along the curve such

y3 = |x|

https://dl.doubtnut.com/l/_Vir6GSZbAwpV
https://dl.doubtnut.com/l/_5Hh3Xa42AtYm


Numerical Value Type

that rate of change in the ordinate is 2 cm/sec. After  seconds, triangle

ABC becomes a right triangle. 

After  secods, tangent is drawn to teh curve at point C to intersect it

again at  Then the value of  is

A. 

B. 

C. 2

D. 1

Answer: D

Watch Video Solution

t0

t0

(α, β). 4α + 3β

4
3

3

4

1. There is a point (p,q) on the graph of  and a point  on

the graph of  If the line through 

f(x) = x2 (r, s)

g(x) = , wherep > 0andr > 0.
−8

x

https://dl.doubtnut.com/l/_5Hh3Xa42AtYm
https://dl.doubtnut.com/l/_teCqFPdoJpk8


 is also tangent to both the curves at these points,

respectively, then the value of  is_________.

Watch Video Solution

(p, q)and(r, s)

P + r

2. A curve is de�ned parametrically be equations  . A

variable pair of perpendicular lines through the origin  meet the curve

of  . If the locus of the point of intersection of the tangents at 

 is  then the value of  is____

Watch Video Solution

x = t2andy = t3

O

PandQ

PandQ ay2 = bx − 1, (a + b)

3. If  is the minimum distance between the curves 

 then the value of  is

Watch Video Solution

d

f(x) = exandg(x) = (log)ex, d6

https://dl.doubtnut.com/l/_teCqFPdoJpk8
https://dl.doubtnut.com/l/_0QkvfesD46M8
https://dl.doubtnut.com/l/_qWmnj2DNA7jx


4. Let  be a non-constant thrice di�erentiable function de�ned on

 such that 

If  is the minimum number of roots of  in the

interval [0,6], then the value of  is___

Watch Video Solution

f(x0

( − ∞, ∞) f(x) = f(6 − x)andf ′ (0) = 0 = f ′ (x)2 = f(5).

n (f ′ (x)2 + f ′ (x)fx = 0

n

2

5. At the point  on the graph of  in the �rst

quadrant, a normal is drawn. The normal intersects the  at the

point  If  then  equals 1 (b) 3 (c) 2 (d) 4

Watch Video Solution

P (a, an) y = xn, (n ∈ N),

y − aξs

(0, b). (lim)
a

→
0
b = ,

1

2
n

6. A curve is given by the equations  If the tangent

at  meets the curve again at  is, where [.]

represents the greatest integer function, _________.

Watch Video Solution

x = sec2 θ, y = cot θ.

Pwhereθ =
π

4
Q, then[PQ]

https://dl.doubtnut.com/l/_SVMQpbCFYwRS
https://dl.doubtnut.com/l/_yqdr08dSoAs7
https://dl.doubtnut.com/l/_GZSX7t56SH5a


7. Water is dropped at the rate of 2 /s into a cone of semi-vertical

angle is  . If the rate at which periphery of water surface changes

when the height of the water in the cone is 2m is d. Then the value of 5d

is _____ m/sec

Watch Video Solution

m3

45∘

8. If the slope of line through the origin which is tangent to the curve

 is  then the value of  is____.

Watch Video Solution

y = x3 + x + 16 m, m − 4

9. Let  be drawn with  and for each real number  the

line tangent to  at  has x-intercept . If  is

of the form of  then  has the value equal to

Watch Video Solution

y = f(x) f(0) = 2 a

y = f(x) (a, f(a)) (a − 2) f(x)

kepx
k

p

https://dl.doubtnut.com/l/_GZSX7t56SH5a
https://dl.doubtnut.com/l/_mJjSpnQ9tjmW
https://dl.doubtnut.com/l/_mMhQvLWYjdkB
https://dl.doubtnut.com/l/_4HhkKoiXesug


10. Suppose  are such that the curve  is tangent

to  and is also tangent to  Then

the value of  equals ______

Watch Video Solution

a, b, c y = ax2 + bx + c

y = 3x − 3at(1, 0) y = x + 1at(3, 4).

(2a − b − 4c)

11. Let  be a curve de�ned by  The curve  passes through

the point  and the slope of the tangent at  is  Then the

value of  is_____.

Watch Video Solution

C y = ea+ bx2
. C

P (1, 1) P ( − 2).

2a − 3b

12. If the curve  in the  plane has the equation 

then the fourth power of the greatest distance of a point on  from the

origin is___.

Watch Video Solution

C xy x2 + xy + y2 = 1,

C

https://dl.doubtnut.com/l/_DKuGX1LWCl8z
https://dl.doubtnut.com/l/_dFIW5jMMMT6I
https://dl.doubtnut.com/l/_p7iHZwbe6scp
https://dl.doubtnut.com/l/_qQDLYrCgLJ2p


13. If  are two real numbers with a b then a real number  can be

found between  such that the value of 

Watch Video Solution

a, b < c

a and b is _ __
a2 + ab + b2

c2

14. Let  be continuous and di�erentiabl function. If 

then the value of k is 

Watch Video Solution

f : [1, 3] → [0, ∞)

(f(3) − f(1))(f 2(3) + f 2(1) + f(3)f(1)) = kf 2(c)f' (c)wherec ∈ (1, 3),

_____

15. The x intercept of the tangent to a curve f(x,y) = 0 is equal to the

ordinate of the point of contact. Then the value of  at the point (1,1)

on the curve is 

Watch Video Solution

d2x

dy
2

_____.

https://dl.doubtnut.com/l/_qQDLYrCgLJ2p
https://dl.doubtnut.com/l/_TgQCoWneGo7h
https://dl.doubtnut.com/l/_M8agz2VIf6sI


16. if f(x) is di�erentiable function such that f(1) = sin 1, f (2)= sin 4 and f(3)

= sin 9, then the minimum number of distinct roots of f'(x) = 2x  in

(1,3) is 

Watch Video Solution

cos x2

_______

17. Let 

Rolle's theorem holds for  then 

Watch Video Solution

f(x) = x(x2 + mx + n) + 2,  for allx ≠ R and m, n ∈ R. If

f(x)atx = 4/3x ∈ [1, 2],

(m + n)equal_______.

18. If length of the perpendicular from the origin upon the tangent

drawn to the curve  at  is equal to 2

then  equals

Watch Video Solution

x2 − xy + y2 + α(x − 2) = 4 (2, 2)

α

https://dl.doubtnut.com/l/_nijJ4zU7m4d2
https://dl.doubtnut.com/l/_YVELdlfqAffl
https://dl.doubtnut.com/l/_lou7JlfoMyx3
https://dl.doubtnut.com/l/_xwuUqTX84mmo


Jee Previous Year

19. If f (x)  ,thenconclusion of LMVT holds at 

in the interval  for  then  is equal to (where [.] denotes

the greatest integer) 

Watch Video Solution

= {
x loge x, x > 0

0, x = 0
x = 1

[0, a] f(x), [a2]

_______.

1. about to only mathematics

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3√2

8

2√3

8

3√2

5

√3

4

https://dl.doubtnut.com/l/_xwuUqTX84mmo
https://dl.doubtnut.com/l/_odTSQIEKt9P1


2. The equation of the tangent to the curve  that is parallel

to the X-axis, is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = x +
4

x2

y = 8

y = 0

y = 3

y = 2

3. Consider the function   

Statement 1:   

Statement 2: f is continuous in  di�erentiable in 

A. Statement 1 is false, statement 2 is true.

f(x) = |x − 2| + |x − 5|, c ∈ R.

f' (4) = 0

[2, 5], (2, 5),

https://dl.doubtnut.com/l/_RCHqYMWmUlrN
https://dl.doubtnut.com/l/_6TUnJw2rTlIr


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

explanation for Statement 1.

C. Statement 1 is true, Statement 2 is trur, Statement2 is no a correct

explanation for statement 1.

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

Answer: C

Watch Video Solution

4. If f and g are di�erentiable functions in [0, 1] satisfying

 and  , then for some  (1) 

 (2)  (3)  (4)

A. 2f'(c)=g'(c)`

B. 2f'(c)=3g'(c)`

C. f'(c)=g'(c)`

f(0) = 2 = g(1), g(0) = 0 f(1) = 6 c ∈ ]0, 1[

2f ′ (c) = g ′ (c) 2f ′ (c) = 3g ′ (c) f ′ (c) = g ′ (c)

f' (c) = 2g' (c)

https://dl.doubtnut.com/l/_6TUnJw2rTlIr
https://dl.doubtnut.com/l/_uMnEnkbbr032


D. f'(c)=2g'(c)`

Answer: D

Watch Video Solution

5. The normal to the curve  at (1,1)

A. does not meet the curve again.

B. meets the curve again in the second quadrant.

C. meets the curve again in the third quadrant.

D. meets the curve again in the fourth quadrant.

Answer: D

Watch Video Solution

x2 + 2xy − 3y2 = 0,

https://dl.doubtnut.com/l/_uMnEnkbbr032
https://dl.doubtnut.com/l/_NvismDm55QlU


6. Consider  A normal to 

 at  also passes through the point: (1) (0, 0) (2) 

 (3)  (4) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = tan− 1(√ ), x ∈ (0, ).
1 + sinx

1 − sinx

π

2

y = f(x) x =
π

6

(0, )
2π

3
( , 0)
π

6
( , 0)
π

4

(0, )
2π

3

( 0, )
π

6

( , 0)
π

4

(0, 0)

7. The normal to the curve  at the point where

the curve intersects the  passes through the point : (1)

 (2)  (3)  (4) 

A. 

y(x − 2)(x − 3) = x + 6

y − aξs,

( , − )
1

2

1

3
( , )

1

2

1

3
( − , − )

1

2

1

2
( , )

1

2

1

2

( , )
1

2

1

3

https://dl.doubtnut.com/l/_IrgiEAz9asF9
https://dl.doubtnut.com/l/_a2exeFiLE8YT


B. 

C. 

D. 

Answer: C

Watch Video Solution

( − , − )
1

2

1

2

( , )
1

2

1

2

( , )
1

2

1

3

8. If the curves ,  intersect each other at right

angles then the value of b is: (1) 6 (2)  (3)  (4) 

A. 

B. 6

C. 

D. 4

Answer: A

Watch Video Solution

y2 = 6x 9x2 + by2 = 16

7
2

4
9

2

9/2

7/2

https://dl.doubtnut.com/l/_a2exeFiLE8YT
https://dl.doubtnut.com/l/_vt0PbuE20uSX


9. Let  be continuous functions which are twice

di�erentiable on the interval  Let the values of  at the

points  be as given in the following table: ,  ,  , 

  , 3, 6, 0  , 0, 1,  In each of the intervals 

 the function  never vanishes. Then the

correct statement(s) is (are)  has exactly three

solutions in   has exactly one

solutions in   has exactly one solutions in 

  has exactly two solutions in  and

exactly two solutions in 

A.  has exactly three solution in 

B.  has exactly one solution in (-1,0)

C.  has exactly one solution in (0,2)

f, g : [ − 1, 2]
→
R

( − 1, 2). fandg

−1, 0and2 x = − 1 x = 0

x = 2 f(x) g(x) −1

( − 1, 0)and(0, 2) (f − 3g)' '

f ′ (x) − 3g ′ (x) = 0

( − 1, 0) ∪ (0, 2). f ′ (x) − 3g ′ (x) = 0

( − 1, 0). f ′ (x) − 3g ′ (x) = 0

( − 1, 2). f ′ (x) − 3g ′ (x) = 0 ( − 1, 0)

(0, 2).

f' (x) − 3g' (x) = 0

( − 1, 0) ∪ (0, 2)

f' (x) − 3g' (x) = 0

f' (x) − 3g' (x) = 0

https://dl.doubtnut.com/l/_vt0PbuE20uSX
https://dl.doubtnut.com/l/_o7i0tN1lkS8K


D.  has excatly two solutions in (-1,0) and exactly

two solution in (0,2)

Answer: B::C

Watch Video Solution

f' (x) − 3g' (x) = 0

10. For every twice di�erentiable function  with 

 , which of the following statement(s) is (are)

TRUE? There exist  where `roo)f(x)=1 alpha in (-4,\ 4)

f(alpha)+f"(alpha)=0 f^(prime)(alpha)!=0`

A. There exist r,s , where  , such that f is one-one on the

open interval (r,s)

B. There exist  such that 

C. 

D. There exists  such that  and 

f :R → [ − 2,  2]

(f(0))2 + (f ′ (0))
2

= 85

r,  s ∈ R (d)There ∃

suchtˆ and

∈ R r < s

x0 ∈ ( − 4, 0) |f' (x0)| ≤ 1

lim
x→ ∞

f(x) = 1

α ∈ ( − 4, 4) f(α) + f' ' (α) = 0

f' (α) ≠ 0

https://dl.doubtnut.com/l/_o7i0tN1lkS8K
https://dl.doubtnut.com/l/_IS3GoSpJrFUE


Illustration

Answer: A::B::D

Watch Video Solution

1. Find the total number of parallel tangents of

Watch Video Solution

f1(x) = x2 − x + 1andf2(x) = x3 − x2 − 2x + 1.

2. Prove that the tangent drawn at any point to the curve

 would make an acute angle with the x-axis.

Watch Video Solution

f(x) = x5 + 3x3 + 4x + 8

3. Find the equation of tangent to the curve y = atx = √3
sin− 1(2x)

1 + x2

https://dl.doubtnut.com/l/_IS3GoSpJrFUE
https://dl.doubtnut.com/l/_AH8DYPz9fEyB
https://dl.doubtnut.com/l/_IZznxhoToyaI
https://dl.doubtnut.com/l/_aTZbHn9jGO26


Watch Video Solution

4. The equation of the tangent tothe curve

 at the origin is

Watch Video Solution

y = {x2 sin( ), x ≠ 0 and 0, x = 0
1

x

5. Find the equation of normal line to the curve  which

is parallel to the line 

Watch Video Solution

y = x3 + 2x + 6

x + 14y + 4 = 0.

6. If the equation of the tangent to the curve  at point 

 , then �nd the values of  .

Watch Video Solution

y2 = ax3 + b

(2, 3)isy = 4x − 5 aandb

https://dl.doubtnut.com/l/_aTZbHn9jGO26
https://dl.doubtnut.com/l/_ZsK76GW3gRuS
https://dl.doubtnut.com/l/_EyPNRxiwa43b
https://dl.doubtnut.com/l/_DfEMHDHAcsIj


7. For the curve  �nd all the points at which the tangents

pass through the origin.

Watch Video Solution

y = 4x3 − 2x5,

8. Find the equation of tangent to the curve reprsented parametrically by

the equations  at the point M

(-1,10).

Watch Video Solution

x = t2 + 3t + 1 and y = 2t2 + 3t − 4

9. For the curve  prove that the portion of the tangent

intercepted between the coordinate axes is bisected at the point of

contact.

Watch Video Solution

xy = c,

https://dl.doubtnut.com/l/_M1LK5arOc8YZ
https://dl.doubtnut.com/l/_7Kn2s2suuHqg
https://dl.doubtnut.com/l/_Y5JUoIMm4xHw


10. If the tangent at any point  of  is a normal to

the curve  , then �nd the value of 

Watch Video Solution

(4m2, 8m2) x3 − y2 = 0

x3 − y2 = 0 m.

11. Find all the tangents to the curve 

that are parallel to the line 

Watch Video Solution

y = cos(x + y), − 2π ≤ x ≤ 2π

x + 2y = 0.

12. Find the equation of all possible normals to the parabola 

drawn from the point 

Watch Video Solution

x2 = 4y

(1, 2).

13. Find the equations of the tangents drawn to the curve

 from the point  .y2 − 2x3 − 4y + 8 = 0 (1,  2)

https://dl.doubtnut.com/l/_X6sHQHvVpYMG
https://dl.doubtnut.com/l/_LZtuKeKoCacX
https://dl.doubtnut.com/l/_Vnq8Oi9PAQG7
https://dl.doubtnut.com/l/_jNOjXwfYf6nv


Watch Video Solution

14. From the point (1,1) tangents are drawn to the curve represented

parametrically as  Find the possible points

of contact.

Watch Video Solution

x = 2t − t2 and y = t + t2.

15. Show that the straight line  touches the curve  if

Watch Video Solution

x cosα = p xy = a2,

p2 = 4a2 cosα sinα.

16. Find the condition that the line  may be normal to the

curve 

Watch Video Solution

Ax + By = 1

an− 1y = xn.

https://dl.doubtnut.com/l/_jNOjXwfYf6nv
https://dl.doubtnut.com/l/_ZCqit42mh2Lj
https://dl.doubtnut.com/l/_pm4kWXCaJ18l
https://dl.doubtnut.com/l/_CJUii9kC9lK3
https://dl.doubtnut.com/l/_OlCO2K3fW2Cu


17. Find the acute angle between the curves  

 at their points of intersection.

Watch Video Solution

y = ∣∣x2̂ − 1∣∣and

y = ∣∣x
2 − 3∣∣

18. Find the angle between the curves 

Watch Video Solution

2y2 = x3andy2 = 32x.

19. Find the cosine of the angle of intersection of curves

Watch Video Solution

f(x) = 2x(log)exandg(x) = x2x − 1.

20. Find the angle between the curves 

Watch Video Solution

y2 = 4x and y = e−x / 2.

https://dl.doubtnut.com/l/_OlCO2K3fW2Cu
https://dl.doubtnut.com/l/_fz8qU76sywq3
https://dl.doubtnut.com/l/_Fj58Ab9WJdyC
https://dl.doubtnut.com/l/_0iK2L3jb86O0
https://dl.doubtnut.com/l/_Ue85OjEwTrfm


21. Find the value of  if the curves  cut

orthogonally.

Watch Video Solution

a + = 1andy3 = 16x
x2

a2

y2

4

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

Watch Video Solution

y = ex /a

23. Determine  such that the length of the such-tangent and sub-normal

is equal for the curve  at the point 

Watch Video Solution

p

y = epx + px (0, 1).

24. Find the length of normal to the curve

 at 

Watch Video Solution

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

2

https://dl.doubtnut.com/l/_Ue85OjEwTrfm
https://dl.doubtnut.com/l/_lcYmePxNigE5
https://dl.doubtnut.com/l/_HHAh37IzZSqy
https://dl.doubtnut.com/l/_l0RcUxNeNzt5


25. In the curve  , prove that the  power of the

sub-tangent varies as the  power of the sub-normal.

Watch Video Solution

xm+n = am−ny2n mth

nth

26. Find the possible values of  such that the equation 

has exactly one solution.

Watch Video Solution

p px2 = (log)ex

27. Find the shortest distance between the line  and the

parabola 

Watch Video Solution

y = x − 2

y = x2 + 3x + 2

28. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_vlMcryzDMFKl
https://dl.doubtnut.com/l/_VHDCgWNBnlLy
https://dl.doubtnut.com/l/_Eg81JLwFdHPp
https://dl.doubtnut.com/l/_8z86fXnWYGKR


29. Prove that points of the curve  at which

tangents are parallel to x-axis lie on the parabola.

Watch Video Solution

y2 = 4a{x + a sin( )}
x

a

30. The tangent at any point on the curve 

meets the axes in  . Prove that the locus of the midpoint of  is

a circle.

Watch Video Solution

x = a cos3 θ, y = a sin3 θ

PandQ PQ

31. 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/_8z86fXnWYGKR
https://dl.doubtnut.com/l/_5f6QLS4KsqJP
https://dl.doubtnut.com/l/_tSKNtO1FCjBf
https://dl.doubtnut.com/l/_SeSVN1ftBZgi
https://dl.doubtnut.com/l/_ZISGHN87p9ol


32. On the curve  �nd the interval of values of  for which the

abscissa changes at a faster rate than the ordinate?

Watch Video Solution

x3 = 12y, x

33. एक आयत क� ल�ाई x, 5 cm / min क� दर से घट रही है और चौड़ाई y, 4 cm / min

िक दर से बढ़ रही है जब x=8 cm और y= 6 cm है तब आयत के (a) प�रमाप (b) �े�फल क�

प�रवत�न क� दर �ात क��जए

Watch Video Solution

34. Let  be the length of one of the equal sides of an isosceles triangle,

and let  be the angle between them. If  is increasing at the rate (1/12)

m/h, and  is increasing at the rate of  radius/h, then �nd the rate in

 /  at which the area of the triangle is increasing when 

Watch Video Solution

x

θ x

θ
π

180

m3 h

x = 12mandthη = π/4.

https://dl.doubtnut.com/l/_ZISGHN87p9ol
https://dl.doubtnut.com/l/_mDsOfKliBz1V
https://dl.doubtnut.com/l/_2bUWoq8kDIJL


35. A lamp is  above the ground. A ball is dropped from the same

height from a point  away from the light pole. If ball falls a distance

 in  second, then how fast is the shadow of the ball moving

along the ground  later?

Watch Video Solution

50ft.

30ft.

s = 16t2ft. t

s
1

2

36. If water is poured into an inverted hollow cone whose semi-vertical

angel is  show that its depth (measured along the axis) increases at

the rate of 1 cm/s. Find the rate at which the volume of water increases

when the depth is 24 cm.

Watch Video Solution

300,

37. 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

20km/h

https://dl.doubtnut.com/l/_LkWKzIzOgOfn
https://dl.doubtnut.com/l/_9niJhOH571g1
https://dl.doubtnut.com/l/_sEgzC84F3vAo


the horse moves along the fence at the moment when it covers 1/8 of the

circle in km/h.

Watch Video Solution

38. A ladder 5 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 10 cm/s. How

fast is the angle between the ladder and the ground decreasing when

the foot of the ladder is 2 m away from the wall?

Watch Video Solution

39. The radius of the base of a cone is increasing at the rate of 3 cm/min

and the altitude is decreasing at the rate of 4 cm/min. The rate of

change of lateral surface when the radius is 7 cm and altitude is 24cm is

 (b)   (d) none of these

Watch Video Solution

108πcm2 / min 7πcm2 / min 27πcm2 / min

https://dl.doubtnut.com/l/_sEgzC84F3vAo
https://dl.doubtnut.com/l/_6Zx2kKHudsQp
https://dl.doubtnut.com/l/_y1B2SHdTt9PR
https://dl.doubtnut.com/l/_arIVJElafB9R


40. Use di�erential to approximate 

Watch Video Solution

√36. 6

41. Find the approximate value of sin 3.

Watch Video Solution

42. Find the approximate volume of metal in a hollow spherical shell

whose internal and external radii are 3 cm and 3.0005 cm, respectively.

Watch Video Solution

43. Find the approximate value of  where 

Watch Video Solution

f(5. 001),

f(x) = x3 − 7x2 + 15.

https://dl.doubtnut.com/l/_arIVJElafB9R
https://dl.doubtnut.com/l/_KzwK8g5M3CCp
https://dl.doubtnut.com/l/_ig4lqG4p58KK
https://dl.doubtnut.com/l/_8V1mbidDvx93
https://dl.doubtnut.com/l/_kcyMrkFlE216


44. Find the approximate change in the volume  of a cube of side 

meters caused by increasing side by 

Watch Video Solution

V x

1 % .

45. Discuss the applicability of Rolles theorem for the following functions

on the indicated intervals: 

 in [1,3] 

 in `[a , b],w h e r e-

Watch Video Solution

f(x) = |x| ∈ [ − 1, 1]

f(x) = 3 + (x − 2)2 / 3
f(x) = tan ξn[0, π]

f(x) = log{ }
x2 + ab

x(a + b)

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

Rolles theorem for  then �nd the value of 

Watch Video Solution

f(x) = x3 − 6x2 + ax + b

c =
2√3 + 1

√3
aandb

https://dl.doubtnut.com/l/_kcyMrkFlE216
https://dl.doubtnut.com/l/_C2vc5TrLI7x1
https://dl.doubtnut.com/l/_dgvPByAykJ3A


47. Show that between any two roots of  there exists

at least one root of 

Watch Video Solution

e−x − cos x = 0,

sinx − e−x = 0

48. How many roots of the equation  + 

 + 

 = ` are positive?

Watch Video Solution

(x − 1)(x − 2)(x − 3)

(x − 1)(x − 2)(x − 4) + (x − 2)(x − 3)(x − 4)

(x − 1)(x − 3)(x − 4) 0

49. If 2a+3b+6c = 0, then show that the equation  has

atleast one real root between 0 to 1.

Watch Video Solution

ax2 + bx + c = 0

https://dl.doubtnut.com/l/_sHbCJNUMDpMG
https://dl.doubtnut.com/l/_9HbYvXh3tics
https://dl.doubtnut.com/l/_mkJLlhPNBCUu


50. Let  be di�erentiable function and  be twice di�erentiable

function. Zeros of  be a,b respectively, `(a

Watch Video Solution

f(x) g(x)

f(x), g ′ (x)

51. Let  be di�erentiable function and  be twice di�erentiable

function. Zeros of  be a,b respectively, `(a

Watch Video Solution

f(x) g(x)

f(x), g ′ (x)

52. Let  be a polynomial with real coe�cients, Let 

be two consecutive roots of . Show that there exists  such that 

 and 

Watch Video Solution

P (x) a, b ∈ R, a < b,

P (x) c

a ≤ c ≤ b P ′ (c) + 100P (c) = 0.

https://dl.doubtnut.com/l/_9FjmU47agbJm
https://dl.doubtnut.com/l/_vjFlpEhOEXzu
https://dl.doubtnut.com/l/_Uh2UBCWWa5k7


53. The fucntion  satis�es the conditions of

Lagrange's mean value theorem over the interval  and the value of c

(that of LMVT) is  then �nd the value of a.

Watch Video Solution

f(x) = x3 − 6ax2 + 5x

[1, 2]

,
7
4

54. If is a di�erentiable function and if does not vanish

anywhere, then prove that .

Watch Video Solution

f : [5, 5]R f ′ (x)

f(5)f(5)

55. Let  be di�erentiable for all  If  for all 

 then �nd the range of values of 

Watch Video Solution

f x, f(1) = − 2andf ′ (x) ≥ 2

x ∈ [1, 6], f(b).

https://dl.doubtnut.com/l/_wy1J1e0UcWLu
https://dl.doubtnut.com/l/_ltUDd0W2HGzN
https://dl.doubtnut.com/l/_TGfGNMcIyc5m


56. 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].

57. Let  be di�erentiable function in  continuous at 

 in  Then prove that 

Watch Video Solution

f(x)andg(x) (a, b),

aandb, andg(x) ≠ 0 [a, b].

=
g(a)f(b) − f(a)g(b)

g(c)f ′ (c) − f(c)g ′ (c)

(b − a)g(a)g(b)

(g(c))
2

58. Using Lagranges mean value theorem, prove that

Watch Video Solution

|cos a − cos b| < |a − b|.

https://dl.doubtnut.com/l/_ELgE7jXVBzED
https://dl.doubtnut.com/l/_ycB3TY6XYgLV
https://dl.doubtnut.com/l/_HIwkPOVdo3Bj


59. Using lagrange's mean value theorem, show that

Watch Video Solution

< tan− 1 β − tan− 1 α < , β > α > 0.
β − α

1 + β2

β − α

1 + α2

60. Prove that 

Watch Video Solution

< (28)1 / 3 − 3 <
1

28

1

27

61. Let  be two di�erentiable functions in 

 Then prove that 

 for at least one 

Watch Video Solution

f(x)andg(x)

Randf(2) = 8, g(2) = 0, f(4) = 10, andg(4) = 8.

g ′ (x) = 4f ′ (x) x ∈ (2, 4).

62. Let  be continuous on  di�erentiable on 

Prove that there exists  such that 

f [a, b], a > 0, and (a, b).

c ∈ (a, b)

https://dl.doubtnut.com/l/_8kr0KJycBZSt
https://dl.doubtnut.com/l/_PONZg1GYuxTC
https://dl.doubtnut.com/l/_u1Y1Xg14Ppzn
https://dl.doubtnut.com/l/_xme2fkMfuS2b


Solved Examples

Watch Video Solution

= f(c) − cf ′ (c)
bf(a) − af(b)

b − a

1. Prove that the equation of the normal to  is 

 where  is the angle which the normal

makes with the axis of 

Watch Video Solution

x + y = a
2
3

2
3

2
3

y cos θ − x sin θ = a cos 2θ, θ

x.

2. If the area of the triangle included between the axes and any tangent

to the curve  is constant, then �nd the value of 

Watch Video Solution

xny = an n.

https://dl.doubtnut.com/l/_xme2fkMfuS2b
https://dl.doubtnut.com/l/_MkDrPiFv5px1
https://dl.doubtnut.com/l/_sASlE8gAeRKM


3. Show that the segment of the tangent to the curve

 contained between the y=axis

and the point of tangency has a constant length.

Watch Video Solution

y = In( ) − √a2 − x2a

2
a + √a2 − x2

a − √a2 − x2

4. If the tangent at  to the curve  meets the curve

again in  then prove that 

Watch Video Solution

(x1, y1) x3 + y3 = a3

(x2, y2), + = − 1
x2

x1

y2

y1

5. Find the condition for the line  to cut at right angles the conic

Watch Video Solution

y = mx

ax2 + 2hxy + by2 = 1.

https://dl.doubtnut.com/l/_5J5Gu0UlJn0a
https://dl.doubtnut.com/l/_nUQJdCstgHof
https://dl.doubtnut.com/l/_j34jUhziA4Tm


6. If two curves  and  intersect

orthogonally,then show that 

Watch Video Solution

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

− = −
1

a

1

b

1

a'

1

b'

7. A man is moving away from a tower 41.6 m high at the rate of 2 m/sec.

Find the rate at which the angle of elevation of the top of tower is

changing, when he is at a distance of 30m from the foot of the tower.

Assume that the eye level of the man is 1.6m from the ground.

Watch Video Solution

8. If  is continuous and di�erentiable function and 

then prove that there exists at least one

 , where 

Watch Video Solution

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

c ∈ [0, 1]f or whichf ′ (c)(f(c))n− 1 > √2n− 1 n ∈ N.

https://dl.doubtnut.com/l/_7liaeZEwZnbd
https://dl.doubtnut.com/l/_lzYgNhIkWsay
https://dl.doubtnut.com/l/_5bwfOKjnQVVe
https://dl.doubtnut.com/l/_64pIUis67Q9I


9. Let  be three real numbers such that  is

continuous in  and di�erentiable in  Also,  is strictly

increasing in  Prove that 

Watch Video Solution

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

[a, c] (a, c) f ′ (x)

(a, c)

(b − c)f(a) + (c − a)f(b) + (a − b)f(c) < 0.

10. Use the mean value theorem to prove 

Watch Video Solution

ex ≥ 1 + x ∀x ∈ R

11. Show that the square roots of two successive natural numbers

greater than  di�er by less than 

Watch Video Solution

N 2 .
1

2N

12. Using Rolles theorem, prove that there is at least one root in

 of the equation. (45 , 46)
1

100

https://dl.doubtnut.com/l/_64pIUis67Q9I
https://dl.doubtnut.com/l/_Xxa9J2YU5qSd
https://dl.doubtnut.com/l/_NrRx0teRyOP7
https://dl.doubtnut.com/l/_JiuRZKOJTNxO


Watch Video Solution

P (x) = 51x101 − 2323(x)100 − 45x + 1035 = 0.

13. Let  be a non-constant thrice di�erentiable function de�ned on

 such that 

If  is the minimum number of roots of  in the

interval [0,6], then the value of  is___

Watch Video Solution

f(x0

( − ∞, ∞) f(x) = f(6 − x)andf ′ (0) = 0 = f ′ (x)2 = f(5).

n (f ′ (x)2 + f ′ (x)fx = 0

n

2

14. If f"(x) exists for all points in  and  

 then show that there

exists a number 'k' such that f"(k)=0.

Watch Video Solution

[a, b]

= , wherea < c < b,
f(c) − f(a)

c − a

f(b) − f(c)

b − c

https://dl.doubtnut.com/l/_JiuRZKOJTNxO
https://dl.doubtnut.com/l/_8DPd84SQHNWm
https://dl.doubtnut.com/l/_FisFfvq5mFDS


Matrix Match Type

15. Let  de�ned on  be twice di�erentiable such that  

for . if  then show that  for all 

.

Watch Video Solution

f [0, 1] ∣f(x)∣ ≤ 1

x ∈ [0, 1] f(0) = f(1) ∣f' (x) < 1 x ∈ [0, 1]

1. Match the following lists: 

  

W h Vid S l i

https://dl.doubtnut.com/l/_5iCUE3F3d1HX
https://dl.doubtnut.com/l/_e1FVCVenuDaw


Watch Video Solution

2. Match the following lists: 

Watch Video Solution

3. The curve  touches the x-axis at 

and cuts the y-axis at point Q, where its gradient is 3. Now, match the

y = ax2 + bx2 + cx + 5 P ( − 2, 0)

https://dl.doubtnut.com/l/_e1FVCVenuDaw
https://dl.doubtnut.com/l/_AWP0uipKFsS2
https://dl.doubtnut.com/l/_hscPpOY8i0FO


following lists and then choose the correct code. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a b c d

s r q p

a b c d

q s r p

a b c d

s r q p

a b c d

s p q r

https://dl.doubtnut.com/l/_hscPpOY8i0FO

