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4 An aeroplane is moving at a constant speed in a straight line at an angle θ to the horizontal. 
 

Four forces act on the aeroplane: thrust force T, weight W, lift force L and resistive force R. 
 

L T

W

R

�  
 

Which two equations must be correct? 

A L = W cos θ   and  T = R + W sin θ 

B L = W sin θ   and  T = R + W cos θ 

C L = W cos θ   and  T = R – W sin θ 

D L = W sin θ   and  T = R – W cos θ 
 
 
5 What is the definition of acceleration? 

A the rate of change of displacement 

B the rate of change of kinetic energy 

C the rate of change of momentum 

D the rate of change of velocity 
 
 
6 An astronaut on the Moon, where there is no air resistance, throws a ball. The ball’s initial velocity 

has a vertical component of 8.00 m s–1 and a horizontal component of 4.00 m s–1, as shown. 
 

8.00 m s–1

initial velocity

4.00 m s–1

path of ball

 
 

The acceleration of free fall on the Moon is 1.62 m s–2. 
 

What is the speed of the ball 9.00 s after being thrown? 

A 6.58 m s–1 B 7.70 m s–1 C 10.6 m s–1 D 14.6 m s–1 
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1 What is a scalar quantity? 

A a quantity that can be represented as two perpendicular components 

B a quantity that does not require a unit 

C a quantity without a direction 

D a quantity without a magnitude 
 
 
2 The value of quantity X has a percentage uncertainty of 2%. 
 

The value of quantity Y has a percentage uncertainty of 4%. 
 

The value of a quantity W is calculated from the values of X and Y. 
 

The value of W has a percentage uncertainty of 8%. 
 

What could be the relationship between W, X and Y ? 

A W = XY B W = 2XY C W = 
2Y

X  D W = 
2X

Y  

 
 
3 A football is kicked so that it moves vertically upwards through the air. 
 

What is the variation in the air resistance and the resultant force acting on the ball as it moves 
vertically upwards? 

 
 air resistance resultant force 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
4 Which statement is not correct? 

A Acceleration can be determined from the gradient of a velocity–time graph. 

B Acceleration is the rate of change of velocity. 

C Displacement can be determined from the area under a velocity–time graph. 

D Velocity is the rate of change of distance. 
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5 One object moves directly from P to R. 
 

P

R

Q

 
 

In a shorter time, a second object moves from P to Q to R. 
 

Which statement about the two objects is correct for the journey from P to R? 

A They have the same average speed. 

B They have the same average velocity. 

C They have the same displacement. 

D They travel the same distance. 
 
 
6 A ball is kicked so that it has an initial velocity of 12 m s–1 at an angle of 50 to horizontal ground. 
 

Assume that air resistance is negligible. 
 

50�

12 m s–1

 
 

What is the maximum height above the ground that is reached by the ball? 

A 0.47 m B 3.0 m C 4.3 m D 7.3 m 
 
 

1
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5 Which calculation produces a vector quantity? 

A current  time 

B final displacement – initial displacement 

C 
time

done work  

D 
2
1   mass  (speed)2 

 
 
6 A thermometer can be read to an accuracy of ± 0.5 C. This thermometer is used to measure a 

temperature rise from 40 C to 100 C. 
 

What is the percentage uncertainty in the measurement of the temperature rise? 

A 0.5% B 0.8% C 1.3% D 1.7% 
 
 
7 The diagram shows the path of a golf ball. 
 

 
 

Which row describes changes in the horizontal and vertical components of the golf ball’s velocity 
when air resistance is ignored? 

 
 horizontal vertical 

A constant deceleration constant acceleration downwards 

B 
 

constant deceleration 
 

acceleration decreases upwards 
then increases downwards 

C constant velocity constant acceleration downwards 

D 
 

constant velocity 
 

acceleration decreases upwards 
then increases downwards 

 
 
8 An aircraft flies from London to Sydney in a time of 21 hours 40 minutes. 
 

The distance travelled is 17 000 km. 
 

What is the average speed of the aircraft? 

A 2.2 m s–1 

B 2.2  107
 m s–1 

C 2.2  1011
 nm s–1 

D 2.2  106
 mm s–1 

A-Level Physics: w23 13

4 

© UCLES 2023 9702/13/O/N/23  

4 A boat is crossing a river in which the water is moving at a speed of 4.0 m s–1 from left to right. 
 

river bank

river bank

velocity of
water, 4.0 m s–1

velocity of boat in
still water, 6.0 m s–1 resultant velocity, v�

NOT TO
SCALE

 
 

In still water, the speed of the boat is 6.0 m s–1. The boat is directed at an angle   to a line 
perpendicular to the river banks. The resultant velocity v of the boat is in a direction perpendicular 
to the river banks. 

 
What are the values of   and v? 

 
   /  v / m s–1 

A 42 4.5 

B 42 7.2 

C 48 4.5 

D 48 7.2 
 
 
5 A student walks at a constant speed for a distance of 50 m in a time of 40 s. The student rests for 

a time of 10 s and then walks back to the starting point at a constant speed in a time of 30 s. 
 

What is the distance–time graph for the motion of the student? 
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4 The diagram shows two fixed pins, Y and Z. A length of elastic is stretched between Y and Z and 
around pin X, which is attached to a trolley. 

 

X

Y

Z

50 mm

80 mm

30 mm

P

trolley

 
 

X is at the centre of the elastic and the trolley is to be propelled in the direction P at right angles 
to YZ. The tension in the elastic is 4.0 N. 

 
What is the force accelerating the trolley in the direction P when the trolley is released? 

A 2.4 N B 3.2 N C 4.8 N D 6.4 N 
 
 
5 A student cycles uphill from home to a shop, taking 10 minutes. The student then spends 

5 minutes in the shop before cycling home downhill at twice the initial speed. 
 

Which graph could show the variation with time of the distance travelled by the student? 
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6 A person, travelling on a motorway a total distance of 200 km, travels the first 90 km at an 
average speed of 80 km h–1. 

 
Which average speed must be obtained for the rest of the journey if the person is to reach the 
destination in a total time of 2 hours 0 minutes? 

A 110 km h–1 B 120 km h–1 C 122 km h–1 D 126 km h–1 
 
 
7 A car of mass 1200 kg has momentum 18 000 kg m s–1. 
 

What is the kinetic energy of the car? 

A 4.65 kJ B 6.57 kJ C 135 kJ D 270 kJ 
 
 
8 A ladder is positioned on icy (frictionless) ground and is leant against a rough wall. At the instant 

of release it begins to slide. 
 

Which diagram shows the directions of the forces P, W and R acting on the ladder as it slides? 
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5 A car travels anticlockwise along a horizontal circular road of radius 12 m, as shown. 
 

The car takes a time of 4.0 s to move from position P to position Q. 
 

P

Q

12 m

road

direction of
travel of car

 
 

What is the magnitude of the average velocity of the car for the journey from P to Q? 

A 4.2 m s–1 B 4.7 m s–1 C 6.0 m s–1 D 14 m s–1 
 
 
6 The water surface in a deep well is 78.0 m below the top of the well. A person at the top of the 

well drops a heavy stone down the well. 
 

Air resistance is negligible. The speed of sound in the air is 330 m s–1. 
 

What is the time interval between the person dropping the stone and hearing it hitting the water? 

A 3.75 s B 3.99 s C 4.19 s D 4.22 s 
 
 
7 Which statement is not a requirement of a pair of forces that obey Newton’s third law of motion? 

A The forces act in opposite directions. 

B The forces act on different objects. 

C The forces act on objects in contact. 

D The forces are of equal magnitude. 
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