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O L evel Pure Physics Structured
Kinematics Test 2.0

Q1
12. The figure below shows a cable car system for transporting passengers from
station A to station B on top of a hill. The mass of the cable car C is 600 kg.

station B

cable carC

suspension cable

station A

(c) The cable car C enters station B with a constant velocity of 4.5 m/ s in
the horizontal direction as shown in the figure below. For passengers to
leave the cabin, cable car C begins to slow down with constant
deceleration after it passes X. The velocity is reduced to 0.5 m/s at Y,
and it takes 8.0 s for cable car C to travel from X to Y. After Y, the cable
car travels at constant velocity for the remaining journey.
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(i) Sketch the velocity-time graph of the cable car for the journey
between X and Q. [2]
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(ii) Hence, find the distance between X and Y.

distance = [2]

(d) A 50 kg person sits in the cable car. Calculate the magnitude of the
resultant force on the person during the deceleration from X to Y.

resultant force = [2]
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Q2
A displacement-time graph of a particle in linear motion is shown below.
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(a) How many time(s) is the particle instantaneously at rest?

(1]
(b) Write down the total distance travelled by the particle.
......................................................................................................... [1]
{c} When was the particle moving the fastest?
........................................................................................................ [1]
{(d) How many time(s) is the particle at the starting point?
[1]
{e) Calculate the velocity of the particle at 7.0 s.
Velocity = .......oooiiiiii . [2]
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Q3

The fallowing data is collected in a kinematics experiment using a tay car.

tis 020 | 030 | o40 | oS0 | o060 | 070 | 080 | o090
vims') | 035 | 046 | 058 | 070 | 0.63 | 084 | 110 | 1.8

a.  Plotthe graph of v vs_ twith the data and extend your line back to t = (.
12]
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b. What is the displacement of the toy car fromt=01tot=0.90s?
(2]

c. What does the y-intercept of the graph represent?
(1]
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Q4
A stone is projected almost vertically upwards at 20 ms™ from the edge of a cliff as shown. It
finally lands on the ground at the base of the cliff. The sequence diagram below shows the
position of the stone at one-second intervals. Image 0 is just after projection, and Image 5 is
just before landing. Gravitational acceleration is taken as 10 ms™2 and air resistance is ignored.
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a. State whether the acceleration of the stone is upward, downward or zero in each of the
following cases:

i.  when the stone is on its way up, [1]
ii. when the stone is on its way down, (1]
iii. when the stone is at the top of its path. (1]

b. Nextto each of the six images, draw in a vector to represent the instantaneous velocity at
that stage of the motion. The vector at image 0 has been drawn in for you. Show clearly
the direction and relative lengths of the vectors, and label them with their magnitudes in

ms™1.
[3]



Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”



Q5

Danyal Education
“A commitment to teach and nurture”

Contact: 9855 9224



Danyal Education
“A commitment to teach and nurture”

Answers
Kinematics Test 2.0
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Q1
(c] {i} Velooty fms
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[11]
{ii) distance = %x(4.5+0.5)x8 [1]
= 20m [1]
(d) acceleration = (0.5-4.5)/8 '
= -0.5m/s? [1]
resultantforce = 50x0.5
= 25N [1]
Q2
a < [
b | 10m [1]
c |35s [1]
d |3 [1]
s  _10-40 -50 Worki
Velocity = 25 ~ -1, i oring
ty 50-5.0 30 7ms?(2or3s.f) 1)
Ans [1]
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State whether the stone's acceleration is upward, downward or zero in each of the

following cases:

i. when the stone is on its way up

g
downwards A1
1. when the stone is on its way down
(1
downwards Al
iil. when the stone is at the top of its path
[1]
downwards Al
3 -
0F = == gl
_ P e,
l!;l - . \ —'-: - - iE'P - -v'? -
: " : . i :
11 ” ] ! ] L 1
l 3 ‘ \

) 1

A

d. What does the gradient of the graph represent?

aceleration
e. Determine the height of the cliff.

Height = Area under graph

Height =% x3x 30-}2x2x 20

Height =25 m
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