PHYSOL EXAMINATION SERIES

CHAPTER 3- MOTION IN A STRAIGHT LINE
SUNDAY 27-06-2021 @ 7.00pm

PES02 TIME: 1 HOUR

MAXIMUM SCORE:30

General Instructions to Students

There is a ‘cool-off time’ of 15 minutes in addition to maximum writing time
Use cool-off time to get familiarise with questions and their answers

Read questions and instructions carefully before answering

Calculations, figures, graphs should be shown in the answer sheet itself

You can write any number of questions fully or partially to get a maximum
score of 30

Electronic devices except non-programmable calculators are not allowed in the
examination

Questions from 1 to 4 carries 1 score

1 The ratio of distance to displacement of a moving body is always ------- 1
a) =1 b) >1 o <1 d) =1

2 “Free fall is an example of........ accelerated motion” 1
(uniformly/non-uniformly)

3 The slope of position — time graph of a particle gives......... 1

(Acceleration ,Displacement ,Velocity, Momentum )

4

An object travel towards east for 6m, then move towards north for 8m. Find its
distance covered and it’s displacement 1

Questions from 5 to 8 carries 2 score

5

A car is moving along the circumference of a circle of radius ‘r’.
a) What is the distance travelled in one revolution? 1
b) What is the displacement in one revolution? 1

6

Look at the graph in fig. (a) and fig.(b) carefully and state which of these can’t
possibly represent one-dimensional motion with reasons 2

b4

% A
/\ ! fig. (g)_ W

fig. (b)

7

State in the following cases whether the motion is one, two or three
dimensions.

i. A butterfly flying around a flower. 1
ii. A bus moving along a long and straight road.
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8

The position - time graph of two objects A and B are shown below.

XM
A

Ol

30°

> 1

(a) Which body has greater velocity? 1
(b) Find the ratio of velocities of A and B. 1
Questions from 9 to 12 carries 3 score
9 A car travels from A to B at 60 km/hr and returns to A at 90 km/hr. What is its 3
average velocity and average speed?
10 Draw v-t graph of an object starts with an initial velocity v, and moves with 3
uniform acceleration. From this derive the relation S= v0t+%at2
11 Velocity is defined as the rate of Change of position/Displacement. )
(a) Distinguish between average velocity and instantaneous velocity. 15
(b) When does the average velocity becomes equal to the instantaneous 1
velocity? 2
12 Acceleration — time graph of a body starts from rest as shown below
¢o'h
T
a(ms?) :
— + + e
°F 12 3 4 5 9 1o
a)What is the use of the acceleration-time graph? 1
b)Draw the velocity — time graph using the above graph. 1

c)Find the displacement in the given interval of time from 0 to 3 seconds.

Questions from 13 to 16 carries 4 score

13

Velocity — time graph of a body is given below.

5
5
Cc
0 2 7 10
—_—t(s)
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a) Which portion of the graph represents uniform retardation? 1
(i) OA (i))AB (i) BC  (iv) OC
b) Find the displacement in time 2s to 7s. 1%
c) A stone is dropped from a height h. Arrive at an expression for the time 1
taken to reach the ground. 2
14 Velocity — time graph of an object is given below.
ﬂ\
-
Velocity
(m/s)
Time (s) = Y
a)What type of motion is indicated by the above graph? 1
b)Derive a relation connecting the displacement and time for this type of
motion. 2
c)The ratio of velocity to speed of an object is.................... 1
1. One
ii. Greater than one
iii. Less than one
iv. Either less than one or equal to one.
15 A man walks on a straight road from his home to a market 2.5 km away with a
speed of 5 kmph . Finding market closed he instantly turns and walks back
home with a speed of 7.5 kmph. 1
a) How long does the man take to reach the market from his home? 1%
b) Calculate the time taken to return back to home from the market. L
c) Find the average speed and magnitude of average velocity. 2
16 Figure given below shows the motion of a school bus starting from the point
‘O’ and travels along a straight line.
0S. 28 4§ BS B85S 108 128 148
- ARG ko bl EF el :
Om 10m _ 20m 3om 4dm Som 8om 7om |
a) Complete the following table:
Time taken | Displacement | Velocity !
from ()
2s 10-0=10m
10s 5m/s 1
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b) Is the motion of the bus uniform or non-uniform? Justify your answer. 1
c) Draw the position — time graph of the above motion.
d) A student in the school bus notices the speedometer of the bus. Which type 1
of speed is shown by the speedometer?

Questions 17 and 18 scores 5 each

17 Derive the following equations of motion for a body moving with uniform
acceleration in a straight line.

a) v=v, tat 1
b) S=v0t+%at2 2
) v’=vi+2as 2

18 When brakes are applied on a moving vehicle, it stops after travelling a
distance. This distance is called stopping distance.

a) Derive an expression for stopping distance in terms of initial velocity (vo)
and retardation (a).

b) If the initial speed is doubled keeping the retardation same, by how much
will the stopping distance change? 1
c) A car travelling at a speed 54 km/h is brought to rest in the 90s. Find the
distance travelled by car before coming to rest.

N | —

N | —

Best wishes to all
HSPTA MALAPPURAM
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