Danyal Education
“A commitment to teach and nurture”

O L evel Combined Physics Structured

Kinematics Test 2.0

Q1

A car travels at 15 ms™ for 2.0 minutes. It then accelerates uniformly to a speed of 40
ms™ in 1.5 minutes. It travels at a uniform speed of 40 ms™ for a further 7.0 minutes
before decelerating non-uniformly to rest in 2.5 minutes.
(i) In the figure, plot a graph to show the variation with time of the speed of the
car. ' [2]
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(ii) Calculate the distance moved by the car before it decelerated.

distance=................lf2
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Q2

.....................................................................................................

c) Use the weight of the object and the air resistance to explain the motion of
the object between points A and B.

......................................................................................................
.......................................................................................................
-----------------------------------------------------------------------------------------------------
......................................................................................................
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d) State the magnitude of the air resistance experienced by the object between
points B and C. (Assume g = 10 N/kg)

~airresistance = ...........ooevviiiiin N [1]
&) What is the distance moved by the object from 20 s fo 55 s?
distance = .............coevveennnn. m [2]
f) What is the acceleration of the object between points C and D?
acceleration = ...................... ms? [2]
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Q3

A trolley was attached to a ticker tape as shown below. It was moving at a speed of 4 cm/s
along a flat road in Fig. 1a. The ticker timer creates dots on the ticker tape as shown in
Fig. 1b at a frequency of 2 Hz to indicate the movement of the trolley.

(@) What is meant by moving at a speed of 4 cm/s7
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(b) In Fig. 1c below, draw to scale how the dots will be arranged after the trolley travelled
for 3 s? Mark the dots with a cross. The first dot has been drawn for you. [2]

Fig. 1c

(c) In Fig. 1d below, draw additional 4 crosses to show how the ticker tape will look like if
the trolley was accelerating. The first dot has been drawn for you. [2]

X

Fig. 1d
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A car travels at 15 m/s for 2 minutes. It then accelerates uniformly to a speed of 30
m/s in 1 minute. It travels at a uniform speed of 30 m/s for a further 7 minutes
before decelerating non-uniformly to restin 1.5 minutes
(a) On the grid of Fig. 1.1, plot the graph to show the variation with time of the
speed of the car. [3]
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(b) Calculate the acceleration of the car as it increases its speed from 15 m/s to
30 m/s.

acceleration = ...........coevviiiiiiiineiinieena [2]

(c) Calculate the distance moved by the car between the 2™ and the 3™ minute.

IR oo oemmmrmm R [3]
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Q5

Fig. 2.1 shows the velocity-time graph of a car moving from rest.
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Fig 2.1

(a) Calculate the initial acceleration of the car from O to 4 s.

Initial acceleration =

H's

[2]

m/fs

(b) Calculate the total distance travelled by the car.

Total distance=

(2]

m

(c) Hence, calculate the average speed of the car over its whole motion. (2]

Average Speed=

m/s
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Answers
Kinematics Test 2.0

Contact: 9855 9224

Q1
Q2
la [0ms? Al
'b_| The object is falling with decreasing acceleration. Al
lc | As speed increases, air resistance also increases but | A1
| weight remains unchanged.
The resultant force decreases. . _ A1
Using F = ma, the acceleration also decreases. Al
d [8N Al
e | Distance = area under the graph M1
= 0.5 x (35+33) x 25 Al
=850 m
f |la=(v-u)h
= (0 —25) / (55 - 53) M1
=-12.5 ms= A1
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A trolley was attached to a ticker tape as shown below. It was moving at a speed of 4 cm/s
along a flat road in Fig. 1a. The ticker timer creates dots on the ticker tape as shown in
Fig. 1b at a frequency of 2 Hz to indicate the movement of the trolley.

(a) What is meant by moving at a speed of 4 cm/s?
The trolley was moving at a distance of 4 cm in every second.
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(b) In Fig. 1c below, draw to scale how the dots will be arranged after the trolley travelled

for 3 s? Mark the dots with a cross. The first.dot has been drawn for you. 2]
» x X x X Zcm
[1] equally spaced crosses [1] 6 more dots drawn
Fig. 1c.

(€) In Fig. 1d below, draw additional 4 crosses to show how the ticker tape will look like if

the trolley was accelerating. The first dot has been drawn for you. [2]
¥ % g x X
[1] increasing spaced crosses [1] 4 more dots drawn
Fig. 1d
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Q4
(a) On the grid of Fig. 1.1, plot the graph to show the variation with time of the
speed of the car. [3]
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(b) Calculate the acceleration of the car as it increases its speed from 15
m/s to 30 m/s. .
a=(v-u)lt
= (30 - 15) /60 ;
= 0.25 m/s?

acceleration = .........c.ccccvvvviceeenccnnnnn . [2)

(¢) Calculate the distance moved by the car between the 2" and the 3™
minute.

distance = area under graph

=% x (15+30) x 60
=1350 m

distance = .........cccoccocvovevereerirren (3]
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(b)
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Calculate the initial acceleration of the car from 0 to 4 s.

Acceleration = gradient from 0 to 4s [1]
_ 10-0

4 "
=2.5 m/s* [1]

Initial acceleration =

Calculate the total distance travelled by the car.
Distance = area under graph [1]

=1/2 * 10 * (2+8)
=50 m [1]

Total distance=

(2]

m/s

(2]

m

Hence, calculate the average speed of the car over its whole motion.  [2]

total distanc
Average speed = —————— [1]

total time

_ S0m

_HS

= 6.25 m/s [1]
Average Speed=

m/s
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