Grade 9 Science, Explained

Unit 7 - Force and Motion: describing

o Full marks 34
motion
Name Class Roll no. Date Marks / 34
Key words (4]

Fill in the blanks with words from the box. Two words in the box are not needed. Each blank carries 0.5
mark.

9.8 m/s acceleration atrest displacement distance retardation scalar speed

uniform velocity velocity

The total length of the path an object travels is its a quantity. The

straight-line distance from the starting point to the end point, in a stated direction, is its

a vector quantity. The rate of change of velocity is called and a

decrease of velocity per unit time is called An object falling freely near the Earth’s

surface gains about of velocity every second. The slope of a displacement-time

graph gives the and a flat line on it means the object is

a Label the diagram (2]

The diagram shows the shapes of displacement-time graphs. The first is done for you. Write what each
of the graphs numbered 1 to 4 shows about the motion. Each carries 0.5 mark.

v
v
v
v
v

erovelodt ® ® ® ®
(zero velocity)

1. 2.
3. 4,
a Multiple choice (5]
Choose the correct option for each of the following questions.
i. In a velocity-time graph, what does the slope of the line give? (M
a. speed b. velocity
c. acceleration d. displacement
ii. Aboy walks 3 m east and then 4 m north. What is his displacement? (M
a.7m b.7 m north-east
c. 5 m, roughly north-east d. 1 m north
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iii. A car’s velocity changes from 10 m/s to 25 m/s in 5 s. What is its acceleration? (M

a. 15 m/s? b. 3 m/s?
c. 7 m/s? d. 2 m/s?
iv. On a displacement-time graph, a straight line slopes downwards. What does it show? (M

a. the object is slowing down
b. the object is moving back towards the start with uniform velocity
c. the object is at rest
d. the object is falling
v. Avelocity-time graph is a straight line sloping upwards from the origin. What is the object M
doing?
a. moving with uniform velocity
b. starting from rest with uniform acceleration
c. atrest
d. slowing down

n Very short answers (3]
Write very short answers to the following questions.

a. Write the Sl unit of acceleration. (M
b. A car has avelocity of -25 m/s. What does the minus sign tell you? M
c. Which equation of linear motion does not contain the time t? (1
a Short answers (6]
Write short answers to the following questions.

a. Define average velocity and acceleration. (2]
b. Write any two differences between a displacement-time graph and a velocity-time graph. (2]
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c. Give areason: a bus going round a bend at a steady 40 km/h has a changing velocity. (2]

a Long answer (4]

Write a long answer to the following question.

A body moves in a straight line with uniform acceleration a. Its velocity changes from u to v
in time t, and it covers a displacement s. Prove that:

i. v=u+at(2)

ii. s=ut+%at?(2)

Numerical problems (8]

Solve the following problems. Show your working.

a. Aplane starts from rest and runs south along a runwau, taking off after 30 s. Its acceleration (4]

during the run is 1.5 m/s?. Find the distance it runs along the runway, and its velocity at
take-off.

Answer:
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b. The velocity-time graph of a bus is shown. (4]

A F
30

25

20

velocity, v (m/s)

time, t (s)

i. Name the segments of uniform velocity and of uniform acceleration. (1)

ii. Among the segments of uniform acceleration, in which does the bus’s velocity change
fastest? (1)

iii. Find the acceleration from C to D. (1)

iv. Find the displacement of the bus from C to D. (1)

B think (2]
Think, then answer.
A motorcycle moving at 20 m/s brakes with a retardation of 6 m/s2. Ramesh puts t = 4 s into

s = ut + %at? to find how far it goes in 4 s, and gets 32 m. What is wrong with his answer?
Find the correct distance.

a Activity: A marble on a slope (Activities 7.2 and 7.3) (not marked)

Let a marble roll down a long smooth plank resting on a pile of books. Mark where it is each time a friend
calls out a second.

Time (s) Distance from the Distance covered in | Velocity in that
start (m) that second (m) second (m/s)
1
2
3
4
Draw a displacement-time graph from your table. What does its shape tell you?
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