Kinematics

Exercise

Section I: Multiple Choice Questions

Select the correct answer.

1.

Change in position of a body from initial to final point is called:

A) Distance B) Displacement
C) Speed D) Velocity

. The moving wings of a turning fan is an example of:
A) Circular motion B) Random motion
C) Vibratory motion D) Rotatory motion

. Acyclist is travelling in a westward direction and produces a deceleration

of 8 ms~2 to stop. The direction of its acceleration is towards

A) North B) West

C) East D) South

Two balls of masses 5 kg and 3 Kg respectively are dropped freely from a
tower. Which of these balls will reach ground first? (Neglect air

resistance)

A) Both at same time B) 3 kg ball

C) 5 kg ball D) Both will escape the gravity
. The area under a speed-time graph represents:

A) Acceleration B) Speed

C) Distance D) Velocity

A ball is thrown straight up, what is its acceleration at the top of its path?
A) Zero B) 5 ms~?2
C) 10 ms™2 D) 15 ms™2



7. A car accelerates uniformly from 80.5 kmh ! att = 0 to 113 kmh! at

t = 9 s. Which graph best describes the motion of the car?

~

8. A body is moving with constant acceleration starting from rest. It covers

O) J D)

a distance in 4 s. How much time does it take to cover one-fourth of this

distance?
A)ls B)2s
C)4s D) 16s

9. Aballis dropped from the top of a tower, the distance covered by it in the

first second is:

A)5m B) 10 m
C)50m D) 100 m
10. The numerical ratio of displacement to distance is:
A) Always less than one B) Always equal to one
C) Always greater than one D) Equal to or less than one

11. A car is moving with velocity of 10 ms™~1. If it has acceleration of 2 ms™2

for 10 s. What is final velocity of the car?
A)30ms™? B) 20 ms™?
C) 10 ms™? D) 15ms™?!
12. When the slope of a body’s displacement-time graph increases, the body
is moving with:

A) Increasing velocity B) Decreasing velocity



C) Constant velocity D) All of these
13. The graph shows how the speed of a car varies with time. Which
statement about the acceleration of the car between 10s and 20 s is

correct? (Cam)
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A) Acceleration decreases. B) Acceleration increases.

C) Acceleration is constant, but not zero. D) Acceleration is zero.



Section II: Short Answer Questions

. Differentiate between rest and motion.

. Differentiate between rotatory motion and circular motion. Give example
for each.

. Differentiate positive and negative acceleration. Show these quantities
graphically.

. With the help of daily life examples, describe the situations in which
acceleration is zero and body is in motion

. Sketch the distance-time graph for the given states:

a. When object moves with constant speed

b. When the object is at rest

. Distance and displacement may or may not be equal in magnitude.
Explain this statement.

. When a bullet is fired, its velocity with which it leaves the barrel is called
the muzzle velocity of the gun. The muzzle velocity of one gun with a
longer barrel is lesser than that of another gun with a shorter barrel. In
which gun is the acceleration of the bullet larger? Explain your answer.

. For a complete trip, average velocity was calculated. Its value came out
to be positive. Is it possible that its instantaneous velocity at any time
during the trip had the negative value? Give justification of your answer.
. Isit possible that the velocity of an object is zero at an instant of time, but

its acceleration is not zero? If yes, give an example of such a case.

10. Is it possible to accelerate an object without speeding it up or slowing it

down?

11. A 10 g ball is just released (from rest) and another is thrown downward

1

with velocity of 10 ms™ ", which will have greater acceleration? (Neglect

the air resistance).



Section II1: Extensive Answer Questions

. Differentiate between distance and displacement.

. Draw distance-time graphs for rest, uniform speed, increasing speed and
decreasing speed.

. Draw speed-time graphs for zero acceleration, uniform acceleration,
uniform deceleration. Also show that area under speed-time graph
represents distance covered by the body.

. What do gradients of distance-time graph and speed-time graph
represent? Explain it by drawing diagrams.

. What are different types of motion? Define each type of motion with

examples from daily life.



Section I'V: Numerical Problems

. Find the retardation produced when a car moving at a velocity of

1in5s.

30 ms~! slows down uniformly to 15 ms™
. A car slows down from 100 kmh™! with a uniform retardation of
2 ms~2. How long will it take to attain a speed of 20 kmh~1?

. A car starts its motion and accelerates at 2 ms~2. Find its velocity after
covering a distance of 1 km.

. A stone is dropped from top of a tower. If it takes 6 s to hit the ground,
find the height of tower and velocity with which the stone hits the ground.
(where Xx.)

. A cricket ball is hit vertically upwards and returns to ground 10 s later.
Calculate maximum height reached by the ball. (g = 10 ms™2)

. In 10 seconds, a cyclist increases its speed from 5 kmh™! to 7 kmh™1,
while a car moves from rest to 20 kmh™! in the same time. Calculate and
compare acceleration in each case.

. A car is moving with uniform velocity of 20 ms™! for 20 s. Then brakes
are applied and it comes to rest with uniform deceleration in 30 s. Plot
the graph to calculate this distance using speed-time graph.

. Consider the following speed-time graph. Tell:
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a. Which part of the graph is showing acceleration, deceleration and zero
acceleration?
b. Calculate covered distance from 10 s to 20 s from the graph.
9. A car passes a green traffic signal while moving with a velocity of 5 ms™1,
It then accelerates to 1.5 ms~2. What is the velocity of car after 5 s?
10.A car travels 10 km with an average velocity of 20 ms™1. Then it travels
in the same direction through a diversion at an average velocity of 4 ms~1
for the next 0.8 km. Determine the average velocity of the car for the

total journey.



