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Instructions

e Answer every question in the space provided on this paper.

Write in black or dark blue ink. Pencil may be used for diagrams and graphs.

Fill in your name, centre number and candidate number above.

Show your working: a correct method can earn marks even if the answer is wrong.

Information

e This paper has 10 questions worth 71 marks in total.
e The marks for each question or part are shown in brackets, for example [3].

Advice

e Read every question through once before you write anything.
e Use the marks in brackets to judge how long to spend on each part.
e If you finish early, go back and check your working.

Turn over »

This booklet has 16 pages, including this cover.

Print at 100% (Actual size) so diagrams keep their real measurements.



1 Fig. 1.1 shows the speed—time graph for a car travelling along a flat straight road.
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(@) Describe the motion of the car between time = 0 and time = 2.0s.

............................................................................................................................................. [1]
(b) State the value of the acceleration of the car between time = 4.0s and time = 8.0s.
............................................................................................................................................. (1]
(c) Calculate the distance travelled by the car between time = 8.0s and time = 14.0s.
distance travelled = ... m [3]

[Total: 5]
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2  Fig. 1.1 shows a space rocket accelerating away from a launch pad.

Fig. 1.1

Fig. 1.2 is a speed-time graph for the first 30s of the rocket's flight.
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Fig. 1.2

(a) Describe how the acceleration of the rocket changes between time = 10s and time = 30s.
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(b) By drawing a tangent to the graph, determine the acceleration of the rocket at time = 25s.

acceleration = ... [ 2]

{c) Determine the distance travelled by the rocket between time = 0 and time = 10s.

distance = ... 2]

[Total: 5]
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3 Fig. 1.1 is anincomplete graph that shows the motion of an object. The axes labels are incomplete.
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8

Fig. 1.1
(@) On Fig. 1.1, complete the label on each of the axes. [1]

(b) Identify the part of the graph which shows the greatest acceleration. Tick one box.

Ato B
BtoC
CtoD
DtoE
[1]
(c) Calculate the distance travelled by the object between points C and D.
AIStANCE = ...oeiiiiiiiiiiii m [3]
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(d) Another object starts from rest at the same time as the object shown by the graph in Fig. 1.1.
This object has constant acceleration for 10s. After 10s it moves at 8.0m/s.
On Fig. 1.1, draw a line to show the motion of this object between 0 and 10s. [1]

[Total: 6]
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4  Fig. 2.1 shows a speed-time graph for a ship starting to move.
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Fig. 2.1

(a) Describe the motion of the ship during each section of the graph.
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.............................................................................................................................................. [4]

(b) Determine the distance travelled by the ship in section B of the graph.
AIStANCE = ..oiiiiiii s m [3]

[Total: 7]
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5 Fig. 1.1 shows the speed-time graph for a car.
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Fig. 1.1
(@) On Fig. 1.1, the labels W, X, Y and Z show the points when the car’s motion changed.

On Fig. 1.2, draw a line from each section of the graph to the correct description of the motion.

section of graph description of the motion

accelerating
from W to X

decelerating
from XtoY

stationary
fromYto Z
constant speed

Fig. 1.2 [3]

(b) Calculate the distance that the car travels between 60s and 100s.

distance travelled = ... m [3]
(c) Fig. 1.1 shows that the car’s acceleration is greater than its deceleration.

Explain how the graph shows this.

[Total: 7]
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6 At a sports event, a champion runner and a car take part in a race.

(@) The runner runs at a constant speed of 10m/s from the start of the race. During the first 5.0s
of the race, the car’s speed increases from 0m/s to 25m/s at a uniform rate.

On Fig. 1.1, draw

(i) a graph to show the motion of the runner, [1]
(i) a graph to show the motion of the car.
30
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Fig. 1.1
[1]
(b) Use your graphs to determine
(i) the distance travelled by the runner in the 5.05s,
diStANCE = ...vvviieiiieiee [1]
(ii) the distance travelled by the car in the 5.0s,
AISTANCE = ..ovvviiiiiiiiiieee 2]
(iii) the time at which the car overtakes the runner.
time = ... 2]
[Total: 7]
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7  Fig. 1.1 shows a student travelling down a hill in an unpowered vehicle.

Fig. 1.1

Fig. 1.2 is part of the speed-time graph for the vehicle travelling down the hill.
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(a) (i) State how the graph shows that the acceleration is constant between A and B.

(ii) Calculate the acceleration between A and B.

acceleration = ... e [ 2]
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(iiif) Describe how the acceleration changes between B and C.

(b) Use Fig. 1.2 to obtain an approximate value for the distance travelled by the vehicle in the first
10 s, as shown on the graph.

HIStANGE = s i i e e i e e s [4]

[Total: 8]
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8  Arrocket, initially at rest on the ground, accelerates vertically.
It accelerates uniformly until it reaches a speed of 900m/s after 30s.

After this period of uniform acceleration, the rocket engine cuts out. During the next 90s, the
upward speed of the rocket decreases uniformly to zero.

(@) On Fig. 4.1, plot a speed-time graph for the rocket for the first 120s of its flight.

speed
m/s

time/s
Fig. 4.1 [4]
(b) Using the graph,
(i) calculate the acceleration during the first 30s,
acceleration = ......cceveeeiiii i 2]
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(i) determine the height reached by the rocket after 120s.

height reached = ..........ocoiiiiii e [2]
[Total: 8]
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9 Fig. 2.1 shows the speed—time graphs for two cars, A and B.

18.0

Q
O]
=
o

16.0

speed
m/s 14.0 ?

12.0 T

——

10.0

S~
=

——

6.0

-

—

4.0

—~——

2.0 ,

—~—
b

10 20 30 40
time/s

Fig. 2.1

(@) (i) Determine the speed of car A at time = 10s.
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(i)

(b) (i)

(ii)

State and explain which car, A or B, has the greater acceleration during the first
10 seconds. Use information from the graph in Fig. 2.1 in your explanation.

..................................................................................................................................... [2]
Describe the motion of car B after 30s.
..................................................................................................................................... [2]
Calculate the distance moved by car B from time = 0 to time = 30.0s.

distance = ..o m [3]

[Total: 9]
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10 Fig. 1.1 shows the speed—time graph for a cyclist beginning a race. The motion of the cyclist
changes at points A, B and C.
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Fig. 1.1
(@) Using information from Fig. 1.1, determine:
(i) the speed of the cyclist at time = 6.0s
SPEEA = ..iiiiiiiiii e ————— m/s [2]
(ii) the maximum speed of the cyclist.
maximum speed = ... m/s [1]

(b) (i) Describe the motion of the cyclist between point A and point B.

(ii) Describe how the motion of the cyclist between points B and C differs from the motion
between points A and B.

Give a reason for your answer.

AIFEIENCE ..ttt e e e et e e e e e e e e e e et e e e eeaeenenens
1= Y= 1 0] o TR
(2]
(c) Determine the distance travelled by the cyclist between point A and point B.
distance = ... m [3]

[Total: 9]
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