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(

3 A builder needs to lift a large stone block.

(@) Diagram 1 shows the stone block.

weight

Diagram 1

(i) Draw an X on diagram 1 at the centre of gravity of the stone block.

(i) State the formula linking weight, mass and gravitational field strength.

(i) The mass of the stone block is 130kg.

Calculate the weight of the stone block.

(1)

(1)

(2)
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§§§2:‘::: (b) The builder uses a wooden plank to lift the large stone block.
The plank is uniform and pivoted at its centre.
The builder pushes down on one end of the plank to lift the stone block.

Diagram 2 shows the plank when it is horizontal and stationary.

0.30m distance X

weight >20N

Diagram 2

(i) State the principle of moments.

(2)
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(i) The builder is pushing down with a force of 520N to keep the plank horizontal.
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Calculate distance X.
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(iii) Calculate the length of the plank.

(1)

length of plank = ... m

(Total for Question 3 = 10 marks)
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7 The diagram shows two blocks at rest on a table, viewed from above.

A spring is attached to the large block.

R
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The small block is attached by a piece of string to a fixed point on the table.
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A student pushes the two blocks together so that the spring is compressed.
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(@) The student releases the blocks.

The kinetic energy (KE) store of the small block is 0.29J when the blocks are no
longer in contact.

18
) 4
St et
St

Show that the speed of the small block is about 6 m/s.

(3)
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(b) Using ideas about momentum, show that the speed of the large block is
about 1 m/s after the blocks are no longer in contact.
(4)
(c) The small block takes 0.11s to reach 6 m/s.
Calculate the mean force exerted on the small block by the spring.
(3)
mean force = ... N
QUESTION 7 CONTINUES ON NEXT PAGE
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(d) The small block then moves around the fixed point on the table.

The block moves in a circular orbit of radius 17.6 cm at a constant orbital speed of 6 m/s.

The time period of the orbit can be found using the formula

27 x orbital radius

orbital speed = - -
time period

Calculate the time period of the orbit.

time period =

(3)

(Total for Question 7 = 13 marks)

TOTAL FOR PAPER =70 MARKS
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7 Diagram 1 shows a gate fitted with a spring mechanism.

The spring mechanism shuts the gate automatically.

gate

spring
mechanism

Diagram 1

(@) The graph shows some data from an investigation into how the extension of the
spring changes with an increasing force.

501

40

30
Extension
incm

20

10

| | | | 1
0 100 200 300 400 500
Forcein N

Describe the relationship shown by the graph.
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(b) Diagram 2 shows the gate viewed from above.
F
< 320cm >
pivot <+—84cm—»
| i
|| [ ]
spring T gate
mechanism 430N
Diagram 2

The force the spring exerts on the gate is 480 N.

Show that the moment of the force the spring exerts on the gate is about 400 Nm.
(c) The force, F, is the minimum force needed to start opening the gate.

Calculate the magnitude of force F.

force F = N

(d) The spring is removed for testing.

Explain what will happen to the spring if the force applied to extend the spring is

too large.

(Total for Question 7 = 10 marks)
TOTAL FOR PAPER = 70 MARKS
21

ormm R0 RO 0 A 0 0
P 7 0 9 5 4 A 0 2 1 2 4



Edexcel IGCSE - Paper 2 4Ph1 2 - June 2023 - Question Paper - Mark Scheme thealevelphysicstutor.com

4 The photograph shows a dummy during a test of the safety features of a car in
a collision.

(Source: © fStop Images GmbH/Alamy Stock Photo)
Before the collision, the dummy in the car is travelling at a velocity of 14m/s.
The dummy has a momentum of 1100 kgm/s.

(@) (i) State the formula linking momentum, mass and velocity.

(i) Show that the mass of the dummy is approximately 80 kg.
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( )
(b) The dummy is brought to rest during the collision by a mean force of 15kN.
o “ Calculate the time taken for the dummy to be brought to rest in the collision.
Q9 o (3)
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timetaken = ... s
() The car being tested is fitted with airbags.
Using ideas about momentum, explain how an airbag reduces the force
§ experienced by the dummy in the collision.
St (2)
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5 The diagram shows the collision between two balls, A and B.
The masses and velocities of both balls are shown before and after the collision.

Ball B is stationary before the collision.

_’V
49m/s 3.5m/s
—’ 4—
0.018kg 0.018kg
0.265 kg 0.265 kg
Before collision After collision

(@) When the balls collide, ball B applies a force on ball A, which causes the velocity
of ball A to change.

Ball A also applies a force on ball B during the collision.

Describe how the force applied on ball A compares with the force applied on
ball B during the collision.

(b) Calculate the momentum of ball A before the collision.

momentum of ball A before collision = ...
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4 A
(c) Show that the velocity, v, of ball B after the collision is about 0.6 m/s.
(4)
(d) A collision is considered elastic if the total kinetic energy before the collision is
equal to the total kinetic energy after the collision.
Using data from the diagram, deduce whether this collision is elastic.
(4)
(Total for Question 5 = 12 marks)
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5 A student investigates how the support forces acting on a metre rule are affected by
the position of a mass hanger.

He uses this apparatus.

thealevelphysicstutor.com

newton meter A newton meter B

metre rule

| ® ° ° ° ° ° ° ° ®

mass hanger

This is the student’s method.

e suspend a metre rule from its 10cm and 90 cm marks using two newton meters
e place a mass hanger with a weight of 5N at the 20cm mark on the metre rule
e adjust the heights of the newton meters until the metre rule is horizontal

e record the readings on both newton meters

The student repeats the method, moving the mass hanger to a different position on
the metre rule each time.

(@) (i) State the independent variable in the student’s investigation.

P 6 71 6 2 R A 0 9 2 4
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(b) The table shows the student’s results.

Position of mass Reading on newton Reading on newton
hanger in cm meter Ain N meter Bin N

20 5.1 14

30 4.5 2.0

40 3.9 2.6

50 33 33

VANV SIHLNI 3104 10N 0
‘DO NOT WRITE IN THIS AREA

60 2.6 3.9

70 2.0 4.5

80 1.4 5.1
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The graph shows the results for newton meter A.
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(i) Plot the results for newton meter B.
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(ii) Draw the line of best fit for newton meter B.
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(iii) Describe the relationships shown by the graph.
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(c) Using ideas about moments, explain why the reading on newton meter A
decreases as the mass hanger is moved towards newton meter B.
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(Total for Question 5 = 13 marks)
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