
PHYSICS

BOOKS - CENGAGE PHYSICS (HINGLISH)

BASIC MATHEMATICS

Illustration

1. Calculate .

A. 10.00333

B. 10

(1001)1 / 3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_0QXaK1WLOpr1


C. 10.0333

D. 100

Answer: A

Watch Video Solution

2. Expand .

Watch Video Solution

(1 + x) − 3

3. The value of acceleration due to gravity  at

height  above the surface of earth is given by 

(g)

h

https://dl.doubtnut.com/l/_0QXaK1WLOpr1
https://dl.doubtnut.com/l/_Ppl0TQM5v684
https://dl.doubtnut.com/l/_i26E0OBgRXPH


. If , then prove that 

.

Watch Video Solution

g ′ =
gR2

(R + h)
2

h < < R

g ′ = g(1 − )
2h

R

4. Convert  to radians.

A. 

B. 

C. 

D. None of Above

Answer: A

W t h Vid S l ti

45∘

rad
π

4

rad
π

3

rad
π

6

https://dl.doubtnut.com/l/_i26E0OBgRXPH
https://dl.doubtnut.com/l/_uPQzhpcb4DVT


Watch Video Solution

5. Convert  radian to degrees.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π/6

30∘

80∘

60∘

45∘

https://dl.doubtnut.com/l/_uPQzhpcb4DVT
https://dl.doubtnut.com/l/_h4SzWFALP4sc


6. Given that  and .

Determine the values of

, and 

.

Watch Video Solution

sin 30∘ = 1/2 cos 30∘ = √3/2

sin 60∘ , sin 120∘ , sin 240∘ , sin 300∘

sin( − 30∘ )

7. Find the value of .

Watch Video Solution

sin− 1 1

8. Find the value of .

Watch Video Solution

cos − 1( − 1/2)

https://dl.doubtnut.com/l/_OjN864hTdVce
https://dl.doubtnut.com/l/_uYh0zFuedylm
https://dl.doubtnut.com/l/_VTQQAC2D1U4B


9. Consider two points  and . Write

the equation and draw a straight line through these

points.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

P1(2, 7) P2(6, 15)

y = 2x + 3

y = 2x + 5

y = x + 3

2y = 2x + 3

https://dl.doubtnut.com/l/_VTQQAC2D1U4B
https://dl.doubtnut.com/l/_QYJhRHiANjQv
https://dl.doubtnut.com/l/_25l0KjSh3r5O


10. Plot the line .

Watch Video Solution

2x − 3y = 12

11. Plot the line .

Watch Video Solution

−3x − 5y = 15

12. Plot a graph for the equation .

Watch Video Solution

y = − x2 + 4x − 1

13. Plot a graph for the equation .y = x2 − 4x

https://dl.doubtnut.com/l/_25l0KjSh3r5O
https://dl.doubtnut.com/l/_qF0Cne94Hu3J
https://dl.doubtnut.com/l/_pgg2qNtjqLMm
https://dl.doubtnut.com/l/_7hhl21wCfUpw


Watch Video Solution

14. A particle starts with uniform acceleration. Draw a

graph taking the displacement(s) of the particle

along y-axis and time(t) along x-axis. What is the

curve known as?

Watch Video Solution

15. A particle starts with some initial velocity with an

acceleration along the direction of motion. Draw a

graph depicting the variation of velocity (v) along y-

axis with the variation of displacement(s) along x-axis.

https://dl.doubtnut.com/l/_7hhl21wCfUpw
https://dl.doubtnut.com/l/_16KqMOpkX0qb
https://dl.doubtnut.com/l/_0JrllZy2Iv5r


Watch Video Solution

16. Suppose that the function F is de�ned for all real

numbers r by the formula .

Evaluate F at the input values , and .

Watch Video Solution

f(r) = 2(r − 1) + 3

0, 2, x + 2 f(2)

17. A function  is de�ned as . Find 

 and .

Watch Video Solution

f(x) f(x) = x2 + 3

f(0), F (1), f(x2), f(x + 1) f(f(1))

https://dl.doubtnut.com/l/_0JrllZy2Iv5r
https://dl.doubtnut.com/l/_SEEb00aflhov
https://dl.doubtnut.com/l/_vCDw0r7VeDKZ


18. If , then �nd .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = x5 dy/dx

5x3

4x3

4x4

5x4

19. If , then �nd .y = = x− 101

x10
dy/dx

https://dl.doubtnut.com/l/_wfycEEeA3ble
https://dl.doubtnut.com/l/_sAGsRN8OCogq


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−
1

x11

−
9

x11

−
10

x10

−
10

x11

20. If , then �nd .

A. 

B. 

y = = (x) − 1 / 21

√x
dy/dx

−
1

2x1 / 2

1

2x3 / 2

https://dl.doubtnut.com/l/_sAGsRN8OCogq
https://dl.doubtnut.com/l/_Sw7tQR8r98nG


C. 

D. None of the Above

Answer: C

Watch Video Solution

−
1

2x3 / 2

21. If , then �nd .

A. 6x-2

B. 6x

C. 6x+1

D. 

y = 3x2 + 2x dy/dx

6x + 2

https://dl.doubtnut.com/l/_Sw7tQR8r98nG
https://dl.doubtnut.com/l/_KerYmJld8hUP


Answer: D

Watch Video Solution

22. If , then �nd .

Watch Video Solution

y = 4x4 + 2x3 + + 9
5

x
dy/dx

23. Find the derivatives of .

Watch Video Solution

y = (x2 + 1)(x3 + 3)

24. If , then �nd .y = [3x + 2][2x − 1]
dy

dx

https://dl.doubtnut.com/l/_KerYmJld8hUP
https://dl.doubtnut.com/l/_M3bstwtXFBOl
https://dl.doubtnut.com/l/_iRpJ6NgYfPeP
https://dl.doubtnut.com/l/_Px10SdI2msvf


Watch Video Solution

25. If , then �nd .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = [2x3 + 3][2x− 3 + 1]
dy

dx

− + 6x318

x3

− + 6x29

x3

− + 6x218

x4

− + 3x21

x4

https://dl.doubtnut.com/l/_Px10SdI2msvf
https://dl.doubtnut.com/l/_d77BeCjJjJFG


26. Find the derivative of .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y =
t2 − 1

t2 + 1

t

(t2 + 2)
2

4t

(t2 + 1)2

8t

(t2 + 1)2

4t

(t2 − 1)
2

27. If , then �nd .

Watch Video Solution

y = [ ]
x2 + 1

x + 1

dy

dx

https://dl.doubtnut.com/l/_NSNjQ2VH5lsz
https://dl.doubtnut.com/l/_R9y8zn1S2ajL


28. If , then �nd .

Watch Video Solution

y =
(x2 + 2x)

(3x − 4)

dy

dx

29. If , then �nd .

A. 

B. 

C. 

D. 

y =
sinx

x + cos x

dy

dx

x cos x − sinx + 1

(x + cos x)
2

x cos x − sinx + 1

(x − cos x)
2

x cos x − sinx − 1

(x + cos x)2

x cos x − sinx + 1

(x + cos x)

https://dl.doubtnut.com/l/_R9y8zn1S2ajL
https://dl.doubtnut.com/l/_x664b0nTkvBH
https://dl.doubtnut.com/l/_yCI1HbXtNuQy


Answer: A

Watch Video Solution

30. Find the derivative of .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = sin(x2 − 4)

2x cos(x2 − 4)

2x sin(x2 − 4)

x cos(x2 − 4)

2x cos(x2 + 4)

https://dl.doubtnut.com/l/_yCI1HbXtNuQy
https://dl.doubtnut.com/l/_TnJxfJjqZpJH


31. Find the derivative of .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = √x2 + 1

4x

√x2 − 1
2x

√2x2 + 1

x

√x2 − 1

x

√x2 + 1

32. If , then �nd .

W h Vid S l i

y = cos2 x
dy

dx

https://dl.doubtnut.com/l/_TnJxfJjqZpJH
https://dl.doubtnut.com/l/_Jhnx4E0pCeo8
https://dl.doubtnut.com/l/_YOJWtcBPOEgI


Watch Video Solution

33. If , then �nd .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = cos x3 dy

dx

3x2sinx3

−3x2cos x3

−3x2sinx2

−3x2sinx3

https://dl.doubtnut.com/l/_YOJWtcBPOEgI
https://dl.doubtnut.com/l/_QjjBFLBkzu6j


34. If , , then �nd .

Watch Video Solution

x = at4 y = bt3 dy

dx

35. If , �nd .

Watch Video Solution

f(x) = x cos x f' ' (x)

36. Find the minimum and maximum values of the

funciton . Also �nd the values of x

at which these occur.

A.  , 

y = x3 − 3x2 + 6

min = 2 max = 4

https://dl.doubtnut.com/l/_8mppg8ZU9b9l
https://dl.doubtnut.com/l/_uS8BjaRheAIP
https://dl.doubtnut.com/l/_pcxt0mVotLZ4


B.  , 

C.  , 

D.  , 

Answer: D

Watch Video Solution

min = 4 max = 6

min = 1 max = 2

min = 2 max = 6

37. The particle's position as a funciton of time is

given as . Find out the maximum

value of position co-ordinate? Also, plot the graph.

A. 

B. 

x = 5t2 − 9t + 3

10

https://dl.doubtnut.com/l/_pcxt0mVotLZ4
https://dl.doubtnut.com/l/_qG4xlq21P633


C. 

D. 

Answer:

Watch Video Solution

the max iμmpositionco − or d ∈ atedoes¬eξst

38. The velocity v of a particle is given by the equation

, where v is in ,  is the instant of

time in seconds while 6 and 6 are suitable

dimensional constants. At what values of t will the

velocity be maximum and minimum? Determine these

maximum and minimum values of the velocity.

v = 6t2 − 6t3 ms− 1 t

https://dl.doubtnut.com/l/_qG4xlq21P633
https://dl.doubtnut.com/l/_DB9jbBaMBXuz


Watch Video Solution

39. Integrate the following w.r.t. x. 

1.   

2.   

3.   

A.  ,  ,

B.  ,  ,

C.  ,  ,

D.  ,  ,

Answer: C

x3

x −
1

x

e2x +
1

x2

+ c
x4

4
− x + c

x2

2
− + c

e2x

2

1

x

(x4) + c − 1nx + c
x2

2
− + c

e2x

2

1

x

+ c
x4

4
− 1nx + c

x2

2
− + c

e2x

2

1

x

+ c
x4

4
− 1nx + c

x2

2
− 1 + c

e2x

2

https://dl.doubtnut.com/l/_DB9jbBaMBXuz
https://dl.doubtnut.com/l/_ojw6oltL64My


Watch Video Solution

40. Solve: 

1.   

2.   

3.   

4. 

Watch Video Solution

∫
3

0
(ax2 + bx + c)dx

∫
1

− 1

exdx

∫
π / 2

−π / 2
cos xdx

∫
10

0
sec2(3x + 6)dx

41. Solve the integral .

A. 

I = ∫
π

0
sin2 xdx

π

4

https://dl.doubtnut.com/l/_ojw6oltL64My
https://dl.doubtnut.com/l/_bTg3H7D4ime6
https://dl.doubtnut.com/l/_KOjOumiXnmp1


B. 

C. 

D. 

Answer: D

Watch Video Solution

3π

4

3π

2

π

2

42. Solve the integral .

A. 

B. 

C. 

I = ∫
R

∞
dx

GMm

x2

−2GMm

R2

−GMm

R2

−GMm

R

https://dl.doubtnut.com/l/_KOjOumiXnmp1
https://dl.doubtnut.com/l/_t3go7ZZQ9bGA


D. 

Answer: C

Watch Video Solution

+GMm

R

43. Evaluate 

Watch Video Solution

∫√1 + y2 ⋅ 2ydy

44. Evaluate 

Watch Video Solution

∫
2zdz

3√z2 + 1

https://dl.doubtnut.com/l/_t3go7ZZQ9bGA
https://dl.doubtnut.com/l/_499RQm3RDFcg
https://dl.doubtnut.com/l/_ZnUiPa4NlbGB
https://dl.doubtnut.com/l/_Q0hEbe7naVdT


45. Calculate the area enclosed under the curve

 between the limits  and 

(�gure) 

A. 6.333

B. 9.233

C. 18.55

f(x) = x2 x = 2 x = 3

https://dl.doubtnut.com/l/_Q0hEbe7naVdT


D. 0

Answer: A

Watch Video Solution

46. At , a body starts from origin with some

initial velocity. The displacement  of the body

varies with time  as .

Find the initial velocity of the body and also �nd how

long does the body take to come to rest? What is the

acceleration of the body when it comes to rest?

Watch Video Solution

t = 0

x(m)

t(s) x = − (2/3)t2 + 16t + 2

https://dl.doubtnut.com/l/_Q0hEbe7naVdT
https://dl.doubtnut.com/l/_AT1P2TdSAqFP


47. Sita is driving along a staight highway in her car.

At time , when Sita is moving at  in the

positive x-direction, she passes a signpost at

. Here acceleration is a function of time:  

  

a. Derive expressions for her velocity and position as

functions of time. 

b. At what time is her velocity greatest? 

c. What is the maximum velocity? 

d. Where is the car when it reaches the maximum

velocity?

Watch Video Solution

t = 0 10ms− 1

x = 50m

a = 2.0ms− 2 − ( ms− 3)t
1

10

https://dl.doubtnut.com/l/_asJHAgd6C0so
https://dl.doubtnut.com/l/_P6lhryrX1Ypr


48. A particle starts moving and its displace-ment

after  seconds is given in meter by the relation

. Calculate the magnitude of its  

a. Initial velocity 

b. Velocity at   

c. Acceleration

Watch Video Solution

t

x = 5 + 4t + 3t2

t = 3s

49. Let the instantaneous velocity of a rocket, just

after launching, be given by the expression

 (where v is in  and  is in seconds).

Find out the distance travelled by the rocket from

 to .

v = 2t + 3t2 ms− 1 t

t = 2s t = 3s

https://dl.doubtnut.com/l/_P6lhryrX1Ypr
https://dl.doubtnut.com/l/_z0ja3ESCSUAl


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

24m

14m

36m

20m

50. A particle moves with a constant acceleration

 along a straight line. If it moves with an

initial velocity of , then obtain an expression

for its instantaneous velocity.

a = 2ms− 2

5ms− 1

https://dl.doubtnut.com/l/_z0ja3ESCSUAl
https://dl.doubtnut.com/l/_RcknAJ5rhpzJ


Solved Examples

Watch Video Solution

51. In the previous problem, if the particle occupies a

position  at , then obtain an

expression for the instantaneous displacement of the

particle.

Watch Video Solution

x = 7m t = 1s

1. A police jeep, approaching a right-angled

intersection from the north, is chasing a speeding car

https://dl.doubtnut.com/l/_RcknAJ5rhpzJ
https://dl.doubtnut.com/l/_Q6zrvX0xpBUb
https://dl.doubtnut.com/l/_U1Eh26bOwA9y


that has turned the corner and is now moving

straight east. When the jeep is  north of the

intersection and the car is  to the east, the

police determine with radar that the distance

between them and the car is increasing at .

If the jeep is moving at  at the instant of

measurement, what is the speed of the car?

View Text Solution

0.6km

0.8km

20kmh− 1

60kmh− 1

2. From point A located on a highway (�gure) one has

to get by car as soon as possible to point B located in

the �eld at a distance  from the highway. It is known

that the car moves in the �eld  times slower than on

l

η

https://dl.doubtnut.com/l/_U1Eh26bOwA9y
https://dl.doubtnut.com/l/_HFV8jFLoVBz3


the highway. At what distance from point D one must

turn o� the highway?

Watch Video Solution

https://dl.doubtnut.com/l/_HFV8jFLoVBz3


3. Two particles, 1 and 2, move with constant velocities

 and  along two mutually perpendicular straight

lines toward the intersection point O. At the moment

 the particles were located at the distances 

and  from the point O. How soon will the distance

between the particles become the smallest? What is

it equal to?

Watch Video Solution

v1 v2

t = 0 l1

l2

4. Two bodies start moving in the same straight line

at the same instant of time from the same origin. The

�rst body moves with a constant velocity of ,40ms− 1

https://dl.doubtnut.com/l/_VJtkA4KY0WLD
https://dl.doubtnut.com/l/_NBQnhQB5695s


and the second starts from rest with a constant

acceleration of .Find the time that elapses

before the second catches the �rst body. Find the

also the greatest distance between them prior to it

and time at which this occurs.

Watch Video Solution

4ms− 2

5. Water pours out rate of Q from a tap, into a

cylindrical vessel of radius r. The rate at which the

height of water level rises the height is h, is

Watch Video Solution

https://dl.doubtnut.com/l/_NBQnhQB5695s
https://dl.doubtnut.com/l/_RlhCK8JGiSXb


6. Using the method of integration show that the

area of triangle of base b and altitude h is .

Watch Video Solution

bh
1

2

7. Using the method of integration, show that the

volume of a right circular cone of base radius r and

height h is .

Watch Video Solution

V = πr2h
1

3

8. An experiment on the take o� performance of an

aeroplane shows that the acceleration vaies as shown

https://dl.doubtnut.com/l/_chZ90L3fo7n4
https://dl.doubtnut.com/l/_v19P797f1zDl
https://dl.doubtnut.com/l/_TXLxuMs1J5v8


in (�gure) and that it takes  to take o� from a rest

position. 

a. Write the acceleration vs. time, velocity vs. time and

position vs. time relations for complete journey. 

b. Plot velocity vs. time relation for the motion. 

c. Find the distance along the run way covered by the

aeroplane. 

View Text Solution

12s

https://dl.doubtnut.com/l/_TXLxuMs1J5v8


Exercise 2 1

9. You are given a rod of length L. The linear mass

density is  such that . Here a and b are

constants and the mass of the rod increases as x

decreases. Find the mass of the rod 

Watch Video Solution

λ λ = a + bx

1. Expand .(1 + x) − 2

https://dl.doubtnut.com/l/_MVNiefWZ9Jt7
https://dl.doubtnut.com/l/_T757pSErKNqs


Watch Video Solution

2. Using binomial expansion, simplify the expression

, assuming  to be small in

comparison to x.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Q[(1 + )
3

− 1]
Δx

x
Δx

−3QΔx

x

QΔx

x

2QΔx

x

3QΔx

x

https://dl.doubtnut.com/l/_T757pSErKNqs
https://dl.doubtnut.com/l/_JITA0DUjY2tj


Exercise 2 2

1. Plot the lines: (a) , (b) 

Watch Video Solution

3x + 2y = 0 x − 3y + 6 = 0

2. If a particle starts moving with initial velocity

 and acceleration , the

veloctiy of the particle at any time is given by

. Plot the velocity-time graph of

the particle.

Watch Video Solution

u = 1ms− 1 a = 2ms− 2

v = u + at = 1 + 2t

https://dl.doubtnut.com/l/_JITA0DUjY2tj
https://dl.doubtnut.com/l/_1iOaCk8vZuwZ
https://dl.doubtnut.com/l/_wbSdggr9oIs3


Exercise 2 3

3. A particle starts moving with initial velocity

 and retardation . Draw

the velocity-time graph.

Watch Video Solution

u = 25ms− 1 a = − 2ms− 2

1. Find the vertex of the following quardratic

equations and plot the graph: 

a.   y = x2 − 8x

https://dl.doubtnut.com/l/_wbSdggr9oIs3
https://dl.doubtnut.com/l/_3DsClsDSpX0W
https://dl.doubtnut.com/l/_av2WtJfWKnLC


b.   

c. 

Watch Video Solution

y = − 2x2 + 3

y = x2 − 6x + 4

2. If a particle starts moving along x-axis from the

origin with initial velocity  and

acceleration , the relationship between

displacement and time is 

  

Draw the displacement (x)-time (t) graph.

Watch Video Solution

u = 1ms− 1

a = 2ms− 2

x = ut + at2 = 1 × t + × 2 × t2 = t + r21

2

1

2

https://dl.doubtnut.com/l/_av2WtJfWKnLC
https://dl.doubtnut.com/l/_6uqEj4EPQfga


Exercise 2 4

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

a.  b.   

c.  d.   

e.  f.   

g.  h. 

Watch Video Solution

9 π4

2e3 x2 + 5

(x + 5) − 1 / 2 5x3 / 2

√x + 3 (2x2 + 9)
3

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

a.   

b.   

(x2 + 3x)(2x + 7)

(3x2 + 2)(4x − 3x3)

https://dl.doubtnut.com/l/_BurqHOlrv84n
https://dl.doubtnut.com/l/_JLr2V6PPQqDN


c.   

d. 

Watch Video Solution

√x(x3 + x2 − 3x)

sinx logx

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

a.  b.  c. 

Watch Video Solution

tan3 x tanx2 sin2
√x

4. If  and , �nd 

.

Watch Video Solution

x = a(θ + sin θ) y = a(1 − cos θ)

dy/dx

https://dl.doubtnut.com/l/_JLr2V6PPQqDN
https://dl.doubtnut.com/l/_ylBzrMhJ2D8C
https://dl.doubtnut.com/l/_LaO3yhfTK10P


Exercise 2 5

5. A particle starts from rest and its angular

displacement (in rad) is given . Calculate

the angular velocity at the end of .

Watch Video Solution

θ = +
t2

20

t

5

t = 4s

6. A metallic disc is being heated. Its area A(in ) at

any time t(in second) is given by .

Calculate the rate of increase in area at .

Watch Video Solution

m2

A = 5t2 + 4t + 8

t = 3s

https://dl.doubtnut.com/l/_jkIasp7pUuRL
https://dl.doubtnut.com/l/_YUdsmP5zKqMt


1. Calculate: 

    ,

A.  , 

B.  , 

C.  , 

D.  , 

Answer: A

Watch Video Solution

(a) ∫(x3 − + 3x)dx
1

x
(b) ∫(x2 + 2)dx

( ) − lnx + (3 ) + C
x4

4
x2

2

( ) + 2x + C
x3

3

(x4) − lnx + (3 ) + C
x2

2
( ) + 2x + C
x3

3

( ) − x− 2 + C
x4

4
( ) + 2x + C
x3

3

( ) − lnx + (3 ) + C
x4

4
x2

2

( ) + 2 + C
x3

3

https://dl.doubtnut.com/l/_w8jAPnkbjIfP


Exercise 2 6

2. Evaluate: 

 , b.   

c.  , d.   

e. 

Watch Video Solution

a. ∫
2

1
x3dx ∫

v

u

mvdv

∫
4

3
( )dx

1

x
∫

9

4
√xdx

∫
π / 4

0

cos 2xdx

1. The displacement of a particle is given by

, where t is in seconds.

Calculate the instantaneous speed of the particle.

y = (6t2 + 3t + 4)m

https://dl.doubtnut.com/l/_GgBpmTjD6Ujs
https://dl.doubtnut.com/l/_zu0vkKIT196a


A. 

B. 

C. 

D. none

Answer: C

Watch Video Solution

6t + 3ms− 1

12t2 + 4ms− 1

12t + 3ms− 1

2. The velocity of a particle is given by

. What is the acceleration of the

particle?

Watch Video Solution

v = 12 + 3(t + 7t2)

https://dl.doubtnut.com/l/_zu0vkKIT196a
https://dl.doubtnut.com/l/_Xt2Emhm3p5r4


3. A particle starts from origin with uniform

acceleration. Its displacement after t seconds is given

in meter by the relation . Calculate

the magnitude of its 

a. Initial velocity 

b. Velocity at   

c. Uniform acceleration 

d. Displacement at 

Watch Video Solution

x = 2 + 5t + 7t2

t = 4s

t = 5s

https://dl.doubtnut.com/l/_Xt2Emhm3p5r4
https://dl.doubtnut.com/l/_nd5hGCzhHEhN


4. The acceleration of a particle is given by

, where a is in  and t is in

second. At , the displacement and velocity are 

 and , respectively. Calculate the

displacement and velocity at .

Watch Video Solution

a = t3 − 3t2 + 5 ms− 2

t = 1s

8.30m 6.25ms− 1

t = 2s

5. A particle starts moving along the x-axis from 

, its position varying with time as .  

a. At what time instants is its velocity zero? 

b. What is the velocity when it passes through the

origin?

t = 0

x = 2t3 − 3t2 + 1

https://dl.doubtnut.com/l/_cvTygxYMu0yA
https://dl.doubtnut.com/l/_YHPZGyv4ZFzo


Watch Video Solution

6. A particle moves along the x-axis obeying the

equation , where x is in meter

and t is in second 

a. Find the initial velocity of the particle. 

b. Find the initial acceleration of the particle. 

c. Find the time when the displacement of the particle

is zero. 

d. Find the displacement when the velocity of the

particle is zero. 

e. Find the acceleration of the particle when its

velocity is zero.

Watch Video Solution

x = t(t − 1)(t − 2)

https://dl.doubtnut.com/l/_YHPZGyv4ZFzo
https://dl.doubtnut.com/l/_s21g8tTecEHH


7. The speed of a car increases uniformly from zero to

 in  and then remains constant (�gure)  

  

a. Find the distance travelled by the car in the �rst

two seconds. 

b. Find the distance travelled by the car in the next

10ms− 1 2s

https://dl.doubtnut.com/l/_s21g8tTecEHH
https://dl.doubtnut.com/l/_I7T6TzVKz996


two seconds. 

c. Find the total distance travelled in .

Watch Video Solution

4s

8. A car accelerates from rest with  for  and

then decelerates constantly with  for 

second to come to rest. The graph for the motion is

shown in �gure. 

2ms− 2 2s

4ms− 2 t0

https://dl.doubtnut.com/l/_I7T6TzVKz996
https://dl.doubtnut.com/l/_ytH3DMu774kI


  

a. Find the maximum speed attained by the car. 

b. Find the value of .

Watch Video Solution

t0

9. A stationary particle of mass  is acted

upon by a variable force. The variation of force with

respect to displacement is plotted in �gure. 

m = 1.5kg

https://dl.doubtnut.com/l/_ytH3DMu774kI
https://dl.doubtnut.com/l/_c5Yx6qiaflzb


a. Calculate the velocity acquired by the particle after

getting displaced through . 

b. What is the maximum speed attained by the

particle and at what time is it attained? 

Watch Video Solution

6m

10. The displacement of a body at any time t after

starting is given by . Find the times = 15t − 0.4t2

https://dl.doubtnut.com/l/_c5Yx6qiaflzb
https://dl.doubtnut.com/l/_XYN041O4CGmo


when the velocity of the body will be .

Watch Video Solution

7ms− 1

11. A particle moves along a staight line such that its

displacement at any time t is given by

. Find the velocity when the

acceleration is 0.

Watch Video Solution

s = t3 − 6t2 + 3t + 4m

12. The displacement x of a particle moving in one

dimension under the action of a constant force is

related to time t by the equation , wheret = √x + 3

https://dl.doubtnut.com/l/_XYN041O4CGmo
https://dl.doubtnut.com/l/_QRO0INyQ90dX
https://dl.doubtnut.com/l/_wIPPoVzmwxxF


x is in meter and t is in second. Find the displacement

of the particle when its velocity is zero.

Watch Video Solution

13. The position x of a particle varies with time t

according to the relation . Find the

velocity and acceleration as functions of time.

Watch Video Solution

x = t3 + 3t2 + 2t

14. The displacement of a particle along the x-axis is

given by . Obtain its velocity and

acceleration at .

x = 3 + 8t + 7t2

t = 2s

https://dl.doubtnut.com/l/_wIPPoVzmwxxF
https://dl.doubtnut.com/l/_0TqzvYSbrGbe
https://dl.doubtnut.com/l/_678Z1rOTUEdJ


Watch Video Solution

15. The acceleration a in  of a particle is given

by , where t is the time. If the

particle starts out with a velocity  at 

, then �nd the velocity at the end of .

Watch Video Solution

ms− 2

a = 3t2 + 2t + 2

v = 2ms− 1

t = 0 2s

16. The displacement x of a particle along the x-axis at

time  is given by . Find the

acceleration of the particle.

Watch Video Solution

t x = t + t2a1

2
a2

3

https://dl.doubtnut.com/l/_678Z1rOTUEdJ
https://dl.doubtnut.com/l/_1VO7lTCES0NO
https://dl.doubtnut.com/l/_5PK5GbDPwxMl


17. A particle moves along a straight line such that its

displacement s at any time t is given by

, t being is seconds. Find the

velocity of the particle when the acceleration is zero.

Watch Video Solution

s = t3 − 6t2 + 3t + 4m

18. The acceleration of a bus is given by ,

where .  

a. If the bus's velocity at time  is ,

what is its velocity at time ?  

b. If the bus's position at time  is , what

ax(t) = at

a = 1.2ms− 2

t = 1.0s 5.0ms− 1

t = 2.0s

t = 1.0s 6.0m

https://dl.doubtnut.com/l/_5PK5GbDPwxMl
https://dl.doubtnut.com/l/_eaPorwIdLnRj
https://dl.doubtnut.com/l/_rb8CrywtJCAx


is its position at time ?  

c. Sketch , , and  graphs for the

motion.

View Text Solution

t = 2.0s

ax − t vx − t x − t

19. The acceleration of a motorcycle is given by

, where  and 

. The motorcycle is at rest at the

origin at time .  

a. Find its position and velocity as funcitons of time. 

b. Calculate the maximum velocity it attains.

Watch Video Solution

ax(t) = At − Bt2 A = 1.50ms− 3

B = 0.120ms− 4

t = 0

https://dl.doubtnut.com/l/_rb8CrywtJCAx
https://dl.doubtnut.com/l/_NGigG2GgNvFh


20. The acceleration of a particle varies with time t

seconds according to the relation .

Find velocity and position as funcitons of time. It is

given that the particle starts from origin at 

with velocity .

Watch Video Solution

a = 6t + 6ms− 2

t = 0

2ms− 1

https://dl.doubtnut.com/l/_pAFu4vyF9krN

