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Q1.

Figure 2 shows an open door.

door
hinges

Figure 2

Explain why it is easier to close the door by pushing at point P rather than pushing at point Q.
(2)

(Total for question = 2 marks)

Q2.

Figure 7 shows a person trying to lift a large rock using a metal bar.

STEMUP.CO.UK
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downward force weight of rock
600N 1800N

Figure 7
The rock weighs 1800 N.
The person can only produce a downwards force of 600 N.
The person cannot lift the rock.

(i) Explain, using calculations, why the person cannot lift the rock.

(ii) Explain one change to the arrangement that will make it possible for this person to lift the
rock.

(Total for question = 5 marks)
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Q3.
(i) Figure 14 shows the vertical forces on an aeroplane.

F

- n{ “||
% |

—

Figure 14

Use information from the diagram to determine the size and direction of the resultant vertical
force on the aeroplane.

(ii) The aeroplane is descending.

Figure 15 shows a diagram of the resultant vertical and horizontal forces on the aeroplane as it
is descending.

ITﬂllﬁl;lm A

Figure 15

Complete the diagram to show the resultant of these two forces.

(iii) The mass of the aeroplane is 750 kg.

Calculate the change in gravitational potential energy of the aeroplane as it descends from 1300
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m to the ground.

Gravitational field strength (g) = 10 N/kg

(Total for question = 5 marks)

Q4.

(i) Figure 14 shows the vertical forces on an aeroplane.

F

- ﬂ( "||
4

—

Figure 14

Use information from the diagram to determine the size and direction of the resultant vertical
force on the aeroplane.

(ii) The aeroplane is descending.

Figure 15 shows a diagram of the resultant vertical and horizontal forces on the aeroplane as it
is descending.
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Complete the diagram to show the resultant of these two forces.

(iii) The mass of the aeroplane is 750 kg.

Calculate the change in gravitational potential energy of the aeroplane as it descends from 1300
m to the ground.

Gravitational field strength (g) = 10 N/kg

ENEIJY = ittt J

(Total for question = 5 marks)

Q5.

A firework rocket contains a solid fuel inside a cardboard tube.

The burning of the fuel creates a thrust to propel the rocket upwards.
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___ solid fuel

burning fuel —___ L

]

escaping gases

(i) Scientists can refer to several different quantities when describing the motion of the rocket.

mass energy speed force

Only one of these quantities is a vector.

Complete this sentence using one of the words from the box.

The vector quantity iS ..o,

(ii) Before the fuse is lit, the total weight of a rocket including fuel is 0.7N.
The gravitational field strength is 10 N/kg.

Complete the sentence by putting a cross () in the box next to your answer.

The total mass of the rocket including fuel is

[0 A 0.007 kg
O B 0.07 kg
[0 € 0.7kg
1 D 7kg

(iii) There is a resultant force on the rocket of 0.5 N upwards when it takes off.

The arrow on the diagram shows the size and direction of the force of gravity acting on the
rocket when it takes off.
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0.7N

Add another arrow to the diagram to show the thrust produced by the burning fuel at the time
the rocket takes off.

You should label the arrow with the size of the thrust.

Q6.

A firework rocket contains a solid fuel inside a cardboard tube.

The burning of the fuel creates a thrust to propel the rocket upwards.

A

____— solid fuel

burning fuel L

——

escaping gases

(i) Scientists can refer to several different quantities when describing the motion of the rocket.
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mass energy speed force

Only one of these quantities is a vector.

Complete this sentence using one of the words from the box.

The vector quantity iS ....cooviviiiiii

(ii) Before the fuse is lit, the total weight of a rocket including fuel is 0.7N.
The gravitational field strength is 10 N/kg.

Complete the sentence by putting a cross (X) in the box next to your answer.

The total mass of the rocket including fuel is

[0 A 0.007 kg
L1 B 0.07 kg
L1 € 0.7kg
[l D 7kg

(iii) There is a resultant force on the rocket of 0.5 N upwards when it takes off.

The arrow on the diagram shows the size and direction of the force of gravity acting on the
rocket when it takes off.

0.7N

Add another arrow to the diagram to show the thrust produced by the burning fuel at the time
the rocket takes off.

You should label the arrow with the size of the thrust.


https://stemup.co.uk

Q7.

Answer the question with a cross in the box you think is correct X . If you change
your mind about an answer, put a line through the box ¢ and then mark your new
answer with a cross X .

Two cyclists ride on a hilly road and go through points P, Q, R and S.

The diagram in Figure 16 shows how the vertical height of the road changes during the journey
from P to S.

40
351
30
25‘_ Q
20
15—
10
>1p
U_

height in m

distance along road

Figure 16

(i) The greatest overall change in gravitational potential energy for each cyclist is between
which two points on the journey?

L1 A PandQ
[l B QandR
[0 € PandS
[l D RandS

(ii) The total weight of one cyclist and bicycle is 700 N.

Calculate the total amount of work done against gravity when the cyclist travels from point P to
point Q in the journey.

WOTK ONE = ot raeaas

(iii) The gravitational potential energy of the other cyclist changes by 11 250 J when travelling
from point Q to point R.
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Calculate the mass of this cyclist.
Gravitational field strength = 10 N / kg
Use the equation

AGPE = m x g x Ah

(iv) Explain why the total amount of work done by a cyclist between points Q and R is different
from the change in gravitational potential energy of the cyclist between points Q and R.

(v) The cyclists lubricated the chains and the wheel bearings of their bicycles before setting off.

Lubricating the chains and wheel bearings helps to

[l A decrease the amount of work done against gravity
[ B decrease the efficiency of the cyclist and bicycle
[J € increase the efficiency of the cyclist and bicycle
I D increase the overall amount of energy transferred by the cyclist
(Total for question = 8 marks)
Q8.

Answer the questions with a cross in the boxes you think are correct X. If you change
your mind about an answer, put a line through the box ¢ and then mark your new

answer with a cross X.

Two cyclists ride on a hilly road and go through points P, Q, R and S.
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The diagram in Figure 7 shows how the vertical height of the road changes during the journey
from P to S.

40
35
30
25
20
15
10

5_

G_

height in m

distance along road

Figure 7

(i) The greatest overall change in gravitational potential energy for each cyclist is between
which two points on the journey?

0 A PandQ
[l B QandR
1 € PandS
[l D RandS

(ii) The total weight of one cyclist and bicycle is 700 N.

Calculate the total amount of work done against gravity when the cyclist travels from point P to
point Q in the journey.

WOTIK dONE = ..o J

(iii) The gravitational potential energy of the other cyclist changes by 11 250 J when travelling
from point Q to point R.

Calculate the mass of this cyclist.
Gravitational field strength = 10 N / kg
Use the equation

AGPE = m x g x Ah

(iv) Explain why the total amount of work done by a cyclist between points Q and R is different
from the change in gravitational potential energy of the cyclist between points Q and R.
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(v) The cyclists lubricated the chains and the wheel bearings of their bicycles before setting off.

Lubricating the chains and wheel bearings helps to

[1 A decrease the amount of work done against gravity
[ B decrease the efficiency of the cyclist and bicycle
[l € increase the efficiency of the cyclist and bicycle
[l D increase the overall amount of energy transferred by the cyclist
(Total for question = 8 marks)
Qo.

Explain how unwanted energy transfers may be reduced in mechanical systems.

(Total for question = 2 marks)
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Q1l0.

Explain how unwanted energy transfers may be reduced in mechanical systems.

(Total for question = 2 marks)

Q11.

Figure 6 shows a book resting on a table with some forces involved.

A force exerted by the
L A table on the book

© 7 force exerted by
/' the book on the
table

Figure 6

State why this diagram is NOT a free body force diagram.

(Total for question = 1 mark)
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Q12.
Figure 3 shows a book resting on a table with some forces involved.

A force exerted by the
L A table on the book

© 7 force exerted by
/' the book on the
table

Figure 3

State why this diagram is NOT a free body force diagram.

(Total for question = 1 mark)

Q13.

In which of the following situations is a non-zero resultant force acting?

A a book rests on a table
B a cartravels along a road at a constant speed
C ajavelin moves through the air after leaving an athlete's hand

D a steel ball bearing descends through some car oil at a constant velocity

(Total for question = 1 mark)
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Q14.

In which of the following situations is a non-zero resultant force acting?

[0 A abook rests on a table
[l B a cartravels along a road at a constant speed
[l € ajavelin moves through the air after leaving an athlete's hand

[l D a steel ball bearing descends through some car oil at a constant velocity

(Total for question = 1 mark)

Q15.

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box 2 and then mark your new answer

with a cross X.

The magnitude and direction of a force can be represented by a vector.

Figure 22 shows the forces acting on four identical trolleys. The arrows show the magnitude and
direction of the forces.

Which diagram shows a pair of forces that will produce zero acceleration?

—» —» —> -+
-O—0O- -O—0O-
A [J B

-+ -+ —
-O—-
0 c [0 D

Figure 22
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(Total for question = 1 mark)

Qle6.

Answer the question with a cross in the box you think is correct [X. If you change your
mind about an answer, put a line through the box & and then mark your new answer

with a cross X.

The magnitude and direction of a force can be represented by a vector.

Figure 13 shows the forces acting on four identical trolleys. The arrows show the
magnitude and direction of the forces.

Which diagram shows a pair of forces that will produce zero acceleration?

OO OO
O A O B

L c [l D

Figure 13

(Total for question = 1 mark)

Q17.

Answer the question with a cross in the box you think is correct [X. If you change your
mind about an answer, put a line through the box & and then mark your new answer
with a cross [X.

Figure 6 shows four forces, P, Q, R and S, acting on a rod.

The rod can rotate around an axle.
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Figure 6

Which force will make the rod rotate about the axle?

LI A P
[l B Q
[l € R
[0 b S
(Total for question = 1 mark)
Q18.

Answer the question with a cross in the box you think is correct X. If you change your
mind about an answer, put a line through the box 4 and then mark your new answer
with a cross [X.

Figure 1 shows some forces acting on a seesaw.

The forces shown have the same magnitude but act in different directions.
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A &T
AN
c !
T
p T A
Figure 1

In which of these could the forces acting on a seesaw be in equilibrium?

O O O O
W

(Total for question = 1 mark)

Q19.

A student investigates the relationship between the magnetic flux density and the
electromagnetic force on a current-carrying wire.

The student has the equipment shown in Figure 19.


https://stemup.co.uk

? Support

_- 0-10N force

o~

~ meter

force on wire —___ .
- . plastic

iron support current

copper wire

Figure 19

The student varies the number of magnets and measures the force on the wire using the force
meter.

The results are shown in Figure 20.

number of pairs reading on
of magnets force meter (N)
1 0.0
2 0.0
3 0.1
Figure 20

The student decides that his equipment is not sufficiently sensitive.

Give three ways the student should develop his investigation to improve the quality of his
results.
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(Total for question = 3 marks)

Q20.

A student investigates the forces between the trucks in the toy railway.
She places four trucks in a row.

She pulls truck Z in the direction shown by the arrow.

The whole train travels at a constant speed as shown in Figure 17.

whole train moves with Z ——»

wooden track b W X Y

Figure 17

Z pulled to
right

The student repeats this method of adding trucks and pulling the train each time.

When there are seven trucks in total, the train comes apart between Y and Z when tested as
shown in Figure 18.

Z pulled to
right

e T T

Figure 18

(i) Explain why the train acts in this way by considering the forces involved.
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(ii) Devise an experiment to investigate the horizontal force needed to separate the trucks from
the engine.

(iii) Explain why a larger force is needed to separate the trucks from the engine if the force is
applied at an angle to the horizontal.

(Total for question = 7 marks)

Q21.

The diagram shows the forces acting on a car which is travelling along a flat straight road.
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reaction

—

driving force = = | = 2 drag force =
800 N to the left ‘gﬁ%\\‘-l_ — —{ ) 450 N to the right

(i) The size of the resultant force on the car is 350 N.
In which direction is the resultant force acting?

Put a cross ([L]) in the box next to your answer.

A down !
B to the left «

C totheright »

O O O O

D up?

(ii) Complete the sentence by putting a cross ( L) in the box next to your answer.

The car is

[l A accelerating

[l B decelerating

[l € moving at a constant speed
[l D not moving

(iii) The mass of the car is 625 kg.
Calculate the weight of the car.

gravitational field strength = 10N/kg
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weight of car = ...l

Q22.

The diagram shows the forces acting on a car which is travelling along a flat straight road.

Ireaction
driving force = s - P drag force =
800 N to the left =/ B 2N - » 450 N to the right

(a) (i) The size of the resultant force on the car is 350 N.
In which direction is the resultant force acting?

Put a cross (1) in the box next to your answer.

A down !
B to the left «

C totheright »

O 0O O O

D upt?

(ii) Complete the sentence by putting a cross ( L) in the box next to your answer.

The car is

[1 A accelerating

[l B decelerating

[] € moving at a constant speed
[l D not moving

(iii) The mass of the car is 625 kg.
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Calculate the weight of the car.

gravitational field strength = 10N/kg

weightof car = ..o N
(b) Forces also act on objects when they fall through the air.
There are two forces acting on this ball as it falls through the air.

The weight is shown on the diagram.

7N

|
\ ')

L

weight

(i) Draw and label an arrow on the diagram to show the other force acting on the ball.

(ii) Use words from the box to complete the sentences.

| balanced changing greater smaller zero

After a short time the ball falls at a steady speed.
The forces acting on the ball are now .......................

The acceleration of the ball isNnow .......cocvvvvivvininis

(Total for Question is 8 marks)

Q23.
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Figure 8 shows a box sliding down a slope in the direction shown.

Figure 8
Draw two vector arrows on this diagram showing the 'normal contact force' and 'friction’ acting

on the box.
Label these two forces.

(Total for question = 3 marks)

Q24.

Figure 5 shows a box sliding down a slope in the direction shown.

Figure 5
Draw two vector arrows on this diagram showing the 'normal contact force' and 'friction' acting

on the box.
Label these two forces.

(Total for question = 3 marks)
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Q25.
A student investigates moments of forces.
Figure 14 shows the apparatus used.

magnet rod \ piece of modelling clay

hg

pivot bench

[

Figure 14
The pivot is under the centre of the rod.
A magnet is fixed to one end of the rod.
A piece of modelling clay is fixed to the other end of the rod.
The system is in equilibrium.

State the relationship between the moment of the weight of the magnet and the moment of the
weight of the piece of modelling clay about the pivot.

(Total for question = 1 mark)

Q26.
Figure 10 shows an arrangement of gears.

Each gear turns around a fixed axle.
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10 teeth

40 teeth

10 teeth

Figure 10

Gear P is turned through one complete revolution per second.

(i) Which of the following describes the motion of gear R?

speed (revolutions per second)
4
1
4

O O o o
o N m F

1

direction of rotation
same as P
same as P
opposite to P

opposite to P

(ii) Figure 11 shows the same arrangement with gear R replaced by a rack.

P
10 teeth

rack

40 teeth

Figure 11

The rack can move up or down when the gears turn.

The teeth on the rack are 2 mm apart.

Calculate how far the rack moves when P turns through to one complete revolution.

iStANCE = oo

STEMUP.CO.UK
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(Total for question = 3 marks)

Q27.

Figure 24 shows a submarine underwater.

air

water

Figure 24

The motor in the submarine turns the gear wheels shown in Figure 25.

gear wheel A
" has 30 teeth
/

A turns
clockwise

gear wheel B
" has 20 teeth

Figure 25
Gear wheel A rotates clockwise through one complete turn.

Which of these is correct for gear wheel B?
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amount that gear direction gear

wheel B rotates wheel B rotates
L] A 1% turns clockwise
L] B 1% turns anticlockwise
0 C % of a turn clockwise
] D % of a turn anticlockwise

(Total for question = 1 mark)

Q28.

Some questions must be answered with a cross in a box (X). If you change your mind

about an answer, put a line through the box (#) and then mark your new answer with
a cross (X).

Which of these is a vector quantity?

[1 A acceleration
[l B speed

[0 € time

(|

D distance

(Total for question = 1 mark)

Mark Scheme

Q1.
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Question | Answer Additional Mark
number guidance
an explanation linking (2)
distance from hinge/pivot P further from hinge
increased (1) than Q
(therefore)
smaller force needed (to close accept
door) the greater distance
gives greater
moment for 2 marks
Q2.
Question | Answer Additional guidance | Mark
Number
(i) recall of moment = force x may be implied in a (3)

distance

(1)

(moment of force from person
=) 600 x 0.5

and

(moment of weight of rock =)
1800x 0.2

(1)

moment of force from person
is less than moment of weight
of rock.

(1)

calculation

300 (Nm)

and
360 (Nm)

independent mark
accept reverse
argument
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Question | Answer Additional guidance Mark
Number
(ii) An explanation that links (2)
increase distance between person | use longer lever /
and pivot/ reduce distance hold lever nearer the
between rock and pivot / increase | end / move pivot
force from person (1) nearer to rock / get
someone to help to
push
increase the moment of the force | value of new distance
from the person / decrease the and calculation of
moment of the weight of the rock | new moment
(1)
Q3.
Question | Answer Additional guidance | Mark
Number:
(i) 0.9 (k N) (1) accept .9 or 0.90 (2)
AO 3 2a
up / upwards / ascending (1) north AOQ 3 2b
N
Question | Answer Additional guidance | Mark
Number:
(ii) = judge length and (1)
____,j direction by eye AO 3 2b

SRR = —

=

400

construction lines
need not be shown

magnitude need not
be stated

allow missing
arrowhead if direction
and length are correct

reject answers which
have any additional
vectors drawn
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Question
Number:

Answer

Additional Mark

Guidance

(D)

recall and substitution (1)

GPE = 750 x 10 x 1300

evaluation (1)

(energy =) 9800000 (1)

(2)
AO 21

no POT error (could
have missed out g)

allow answers in
standard form
0.8 x 10°

allow answers that
round to 9 800 000
e.g. 9750000 1]

allow 9800 k1 or
9.8M]

allow 9555000 ]
allow negative values
award full marks for

correct answer
without working

Q4.

Question | Answer Additional guidance | Mark
Number:
(i) 0.9 (k N) (1) accept .9 or 0.90 (2)
AQ 3 2a
up / upwards / ascending (1) north AO 3 2b
N

1
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construction lines
need not be shown

magnitude need not
be stated

allow missing
arrowhead if direction
and length are correct

reject answers which
have any additional
vectors drawn

Question | Answer Additional guidance | Mark
Number:
(ii) = judge length and (1)
B direction by eye AD 3 2b

Q5.

Question | Answer Additional Mark
Number: Guidance
(iii) | recall and substitution (1) (2)
AO 21

GPE = 750 x 10 x 1300

evaluation (1)

(energy =) 9800000 (1)

9.8 x 10°

9.8M]

no POT error (could
have missed out g)

allow answers in
standard form

allow answers that
round to 9800 000
e.g. 97500001

allow 9800 kJ or

allow 9 555 000 ]

allow negative values

award full marks for
correct answer
without working
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Question | Answer Acceptable answers Mark
Number
(i) force If than one word given then 0 (1)
(1) marks.
Question | Answer Acceptable answers Mark
Number
(ii) |B 0.07kg (1)
Question | Answer Acceptable answers Mark
Number
(iii) | Arrow pointing (vertically) (2)
upwards (1)
Value of 1.2 (N) (written near to | Marks are independent of each
arrow) other
(1)
Q6.
Question | Answer Acceptable answers Mark
Number
(i) force If than one word given then 0 (1)
(1) marks.
Question | Answer Acceptable answers Mark
Number
(ii) |B 0.07kg (1)
Question | Answer Acceptable answers Mark
Number
(iii) | Arrow pointing (vertically) (2)
upwards (1)
Value of 1.2 (N) (written near to | Marks are independent of each
arrow) other
(1)

Q7.
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Question | Answer Additional guidance Mark
number

(1) |[D RandS (1)

AO1

A, B and C are incorrect
because the difference in
vertical positions are all less
than that shown by R and 5

Question | Answer Additional guidance Mark
number
(i) | recall (1) (work done) = 700 x | (2)
work done = force x distance 20 AO1
substitution and evaluation (1)
(work done =) 14,000 (J)
award full marks for
the correct answer
without working
Question | Answer Additional guidance Mark
number
(iii) | substitution (1) (2)
AO2
11250 =mx 10 x 15
rearrangement and evaluation
(1)
(mass=) 75 (kg)
award full marks for
the correct answer
without working.
if no other marks
scored then award 1
mark for answers of
0.013 (substitution
mark using h = 15)
Question | Answer Additional guidance Mark
number
(iv) | An explanation linking (2)
AO1

some work is done to overcome
friction/air resistance (1)

energy is dissipated
ftransferred to the environment

(1)

allow energy is lost

thermal energy
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Question
number

Answer

Additional guidance Mark

(v)

C increase the efficiency of the
cyclist and bicycle

A is incorrect because
lubrication has no effect on
work done against gravity

B is incorrect because
lubrication will increase
efficiency

D is incorrect because the
overall energy transfer will not
increase

(1)
AO1

Q8.

Question
number

Answer

Additional guidance

Mark

(i) |D RandS$S

A, B and C are incorrect
because the difference in
vertical positions are all less
than that shown by R and S

(1)
AO1

Answer

Question
number

Additional guidance

Mark

(ii)

recall (1)
work done = force x distance

substitution and evaluation (1)

(work done = ) 14,000 (1)

(work done) = 700 x
20

award full marks for
the correct answer
without working

(2)
AO1
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A is incorrect because
lubrication has no effect on
work done against gravity

B is incorrect because
lubrication will increase
efficiency

D is incorrect because the
overall energy transfer will not
increase

Question | Answer Additional guidance Mark
number
(iii) | substitution (1) (2)
AO2
11250 = mx 10 x 15
rearrangement and evaluation
(1)
(mass=) 75 (kqg)
award full marks for
the correct answer
without working.
if no other marks
scored then award 1
mark for answers of
0.013 (substitution
mark using h = 15)
Question | Answer Additional guidance Mark
number
(iv) | An explanation linking (2)
AO1
some work is done to overcome
friction/air resistance (1) allow energy is lost
energy is dissipated
/transferred to the environment | thermal energy
(1)
Question | Answer Additional guidance Mark
number
(v) | C increase the efficiency of the (1)
cyclist and bicycle AO1
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Q10.

Q11.

Q12.

Question Answer Mark
number
An answer that combines points of (2)
interpretation/evaluation to provide a logical
description:
Use of lubrication / oil (1)
To reduce friction (between parts) (1)
Question | Answer Mark
number
An answer that combines points of interpretation/evaluation | (2)
to provide a logical description:
Use of lubrication / oil (1)
To reduce friction (between parts) (1)
Question | Answer Mark
number
An explanation identifying the fact that the forces (1)
shown are acting on two different bodies / they are not
acting on the same body (1)
Question | Answer Mark
number
An explanation identifying the fact that the forces (1)

shown are acting on two different bodies / they are not

acting on the same body (1)
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Q13.

Q14.

Q15.

Q1l6.

Question Answer Mark
number
C ajavelin moves through the air after leaving an (1)
athlete’s hand
Question | Answer Mark
number
C ajavelin moves through the air after leaving an athlete’s | (1)
hand
Question | Anhswer Mark
number
B (1)
OO
A, Cand D are incorrect because they all show a
resultant force which would cause the trolley to
accelerate
Question | Answer Mark
number
B (1)
O
A, C and D are incorrect because they all show a
resultant force which would cause the trolley to
accelerate
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Q17.

Q18.

Q19.

Question
Number

Answer

Mark

The only correct answer is B: force Q

A is incorrect bhecause the moment of force P about
the axle is zero.

C is incorrect because moment of force R about the
axle is zero.

D is incorrect because moment of force S about the
axle is zero.

(1)

Question
number

Answer

Mark

B

v

A C and D are mcorrect as the forces would cause the seesaw to turn

(1)
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Question Answer Additional guidance Mark
number
Any three from:
* use a higher current as the accept voltage for current
force depends on the current
(1) add variable resistor (in
« use more/stronger/larger series) with power supply
. i an magn:ts {l'lih I accept use more sensitive
use a force meter with smaller | ior
range, e.g. 0.00 to 0.01 (1)
= use a longer distance from
pivot to increase the moment
of the force on the wire (1)
(3)
Q20.
Question | Answer Additional guidance Mark
number

(1)

An explanation that combines
identification — application of
knowledge (1 mark) and
reasoning/justification -
application of understanding
(1 mark):

more trucks are added (1)
Plus one from:

* hence, in order to keep
constant speed, the
student must increase the
force she applies to Z (1)

= when Y and Z separate,

left) are more than
magnetic attraction
between ¥ and Z (1)

+ frictional forces increase as

the frictional forces (to the

(2)
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Question | Answer Mark
number
(ii) An answer that combines the following points to provide a plan:
+ use of a Newton meter used horizontally (1)
+ record largest force observed (1)
+« repeat readings several times under same conditions (1)
(3)
Question | Answer Mark
number
(iii) An explanation that combines identification — understanding (1
mark) and reasoning/justification - understanding (1 mark):
+ the applied force must be resolved horizontally to determine
the force that separates the engine from the trucks
* and since the (size of) the resolved force is always less than
the (size of) the actual force then a larger force (applied at
an angle) is needed to separate the trucks from the engine (2)
Q21.
Answer Acceptable answers |Mark
(i) B tothe left € (1)
(ii) |A accelerating (1)
(iif) [substitution 625 x 9.8 (2)
625 x 10
(1) 6125 (N)
Evaluation
6250 (N) give full marks for correct answer, no
(1) working
Q22.
IAnswer Acceptable answers |[Mark
(a)(i) B to the left € (1)
(a)(ii) |A accelerating (1)
(a)(iii) |substitution 625 x 9.8 (2)
625x 10
(1) 6125 (N)
Evaluation
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6250 (N) give full marks for correct answer, no
(1) working
(b)(i) 4 upward arrow on any part of line (2)
vertical line from any point on the
(1)diagram
air resistance air friction, upthrust, drag Ignore any
(_1) downward arrow labelled weight or
gravity
(b)(ii) [Balanced (1) (2)
Zero (1)
Total for marks for question = 8
Q23.
Question | Answer Additional Mark
number guidance
« An arrow showing the *normal generally (3)
contact force’ - from between the upwards / away
two surfaces, acting upwards (1) from the surface

can be to the
« An arrow showing the *friction’ force | left or to the
— from between the two surfaces (1) | right

they do not
+ Both forces in the correct directions, | need to start
as shown (1) from the same
point
o
x’a"‘"a m@\ﬁ“ e
0u1“dl @1'3 'l\'*dﬂu

Q24.
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Question | Answer Additional Mark
number guidance
« An arrow showing the ‘normal contact | generally (3)
force’ - from between the two upwards /
surfaces, acting upwards (1) away from
the surface
« An arrow showing the “friction’ force — | can be to the
from between the two surfaces (1) left or to the
right
« Both forces in the correct directions, as | they do not
shown (1) need to start
from the
same point
Q25.
Question | Answer Additional guidance Mark
number
(sum of ) the clockwise moment of magnet = | (1)
moments = (sum of) the moment of modelling | AO1
anticlockwise moments clay
moments are equal
(size)
Q26.
Question | Answer Mark
number
(i) B 1 same as P (1)
AD11

The only correct answer is B

A is incorrect because the number of teeth on P and R are

equal

C is incorrect because Q reverses the rotation of P and then

R reverses the rotation of Q

D is incorrect because Q reverses the rotation of P and then

R reverses the rotation of O
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Q27.

Q28.

Question | Answer Additional Guidance Mark
Number:

(ii) | use of allow first mark if (2)
distance = pitch x number of 2x4(=8)or2x40 AD11
teeth (moved) (=80) seen
(1)
evaluation (1)

(distance =) 20 (mm)
award full marks for correct
answer without working
Question Answer Mark
number
B
(1)
Question Answer Mark
number
A acceleration (1)
AO1.1
This is the only vector quantity
from the options given
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