KS3: Physics

Motion and Forces

Forces are all around us, shaping how things move,
speed up and slow down — a fundamental KS3
physics topic that underpins GCSE Science.

(b) (i) Which piece of equipment should Tasha use o measure the forces
on the block?

Tick the correct box.

=

[ ]

[ ]

(i) Give the name of the equipment used to measure force,

| —
mam =~
Labaragriad y

.
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KS3: Physics

(b) (i) Stefan is snowboarding. Gravity acts on Stefan.
On the diagram below, draw an arrow 10 show the direction
of the force of gravity.

1 =i
(i) When Stefan wants to slow down, he pushes one edge of the
snowboard into the snow.
What force between the board and the snow makes him slow down?
L]
1 =
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11. Russell imvestigated the relatonship bebtween mass and weighl.
He weighed frve differen! masses using a force meter

His resulls are shosn in the Lakde.

mass (g) weight (N}

150 15

290 2.9

300 38

400 4.0

280 5.8

(a) He plotted four of his results on a grid as shown bebow

(1} Piot the point for the 150 g mass on the graph.

(1) Draw a hine of best fit.
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KS3: Physics

(b} One ol the poinls Russoll plotied does not fil the patlern.

Circle this point on the graph. | =

(c) Use your graph lo predicl:

(i} the mass of an object weighing 6.5 N

8 :
I =
(i) the weighl of an object of mass 50 q.
N i
L
(d} Gie one reason why il is more useful o present the resulls as a line
graph rather than a table.
1 ok
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KS3: Physics

6. Tom is doing a bungee jump from a bridge.

He is allached o one end of an elastic rope.
The other end of the rope is attached to the bridge.
Tom jumps from the bridge.

(a) (i) What force makes Tom fall towards the ground?

1 P

(ii) Tom does not hit the river below the bridge.
What makes Tom slop falling before he hits the river?

(b} The next person o do a bungee jump is Jill.

Jill weighs less than Tom.
Complete the sentence below using words from the box.

more than less than the same as

i

When Jill jumps, the rope will stretch

it did when Tom jumped.

KS3 Science SATs, Tier 3-6, Paper 2 (2009) - Q6
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KS3: Physics

(a) (i) Dvaw an armow on the rope o show the direction of the force of the
rope on the sledge.

Label the armow R.

(i) Draw an arrow on the diagram to show the direction of the force of
gravity on the sledge.

Label the amow G.

R

(b) Force F is the friction beiween the sledge and the snow.
Sally then pulled the sledge over a concrete path.

Friction is less on snow than on concrele.
Give the reason for this.

KS3 Science SATSs, Tier 3-6, Paper 2 (2007) - Q4

2.  The diagram below shows the Hubble telescope in orbil around the Earth.

nof for scake

(a) Which force keeps the lelescope in orbit around the Earth?
Tick the comect box.

KS3 Science SATSs, Tier 3-6, Paper 2 (2008) - Q2
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KS3: Physics

9. The drawings balow show Caroling diving inlo a swimming pool.
Az she falls, gravitational polential energy is changed inlo kinetic energy.

\
|
\
AT
05s f
w L
05s
e
05s
1
. N | - [P

(a) Why does Caroline have no Kinelic energy atl A?

g-..
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KS3: Physics

(b) The lable shows Caroling’s gravilational potential energy and
kingtic energy al four stages of the dive.

stage of the dive | 112 160Y Jﬁ%‘}i’lﬂ; MGGt eapy
A B8 8 0
B 8 7 1
c B 4 4
D 8 0

{1} Wrile the missing kinetic energy value for stage D in the table.

(i) As Caroline falls there is no loss of energy to the aic

How do the energy values for stages A, B, C and D show this?

(e} (1) Gie the name of the force that causes Caroline to speed up as

she falls.

(i) Carcling takes 0.5 s to fall from A to B and from B to C and from

CiobD

How can you lell from the drawings opposile thal she is speeding up

as she falls?

(d) When Caroline enters the water she slows down.
Give the name of the force that slows her down.

KS3 Science SATSs, Tier 3-6, Paper 2 (2007) - Q9(b-d)
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KS3: Physics

3. (a) Tasha puts a small block of wood on a smooth surface.

She puls different forces on the block.
The diagrams below show the size and direction of these forces.

Will each block move o the left, 1o the right or stay still?
Tick the comect box in each row.

moves moves
tothe to the 5;:5"’
forces on block left right

-

|
j’“‘ (1i) 10N ‘ ‘
1 marh
(iin)
> - In
(iv)
i

KS3 Science SATSs, Tier 3-6, Paper 1 (2009) - Q3(a)
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KS3: Physics

16. The drawing below shows an astronaut in space.
Ha has four small jets altached lo his space suil.
These jets produce forces on the astronaut in the directions A, B, C and D.

(a) The drawing below shows the size and direction of four forces acting
on the astronaut.

10N 10N

In which direction, A, B, C or D, will the astronaut move?
Give the letter.

1

KS3 Science SATSs, Tier 3-6, Paper 1 (2005) - Q16(a)
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KS3: Physics

(b) The drawing below shows the size and direction of four different
forces acting on the astronaut.

10N 10N

What will happen to the astronaut when the jets produce these four forces?

B

Explain your answer.

i

(c) The drawing below shows the size and direction of four differont
forces acting on the astronaut.
Draw an arrow on the diagram below to show the direction in which he
will mowve.
12N
B
12" 1 e

maximum 4 marks

KS3 Science SATSs, Tier 3-6, Paper 1 (2005) - Q16(b-c)
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KS3: Physics

17. The diagram shows four forces acling on a plane in flight.

T

«<— direction of flight

l

C

(a) Which armow represents air resistance?
Give the letter.

Ta

(b) (i) When the plane is fiying at a constant height, which two forces must
be balanced?
Give the letters.

and

{ii) When the plane is flying at a constant speed in the direction shown,
which two forces must be balanced?
Give the letters.

and

KS3 Science SATSs, Tier 3-6, Paper 1 (2006) - Q17(a-b)
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KS3: Physics

(c) (i) Just bafore lake-off, the plane is speeding up along the ground.

Which statement is true?
Tick the correct box.

Force B is zero,

Force B is greater than force D.

Force D is equal to force B.

Force D is greater than force B. i7s

1 i
(il) Which statement is true about the plane just as it leaves the ground?
Tick the cormecl box.

Force C is zero.

Force C is greater than force A

Force A is equal to force C.

Force A is greaier than force C. 17ci

1 =i

KS3 Science SATSs, Tier 3-6, Paper 1 (2006) - Q17(c)
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KS3: Physics

6. The diagram below shows Jo hanging on a rapere (swing) in a crcus.

(a) (i) Which ammow, A, B, C or D, shows the direction of Jo's weight?

]

() Which amow, A, B, C or D, shows the direction of the force of the
rope on Jo?

o,

(b} Sara swings towards Jo.

he

F 1

- .:9’-/__’___5;“3

<,
L e

L
i
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KS3: Physics

Sara lets go of her trapaze and Jo calches her.

o=

.
| S

t;.

(1) What happens to the downward force on the rope of Jo's trapeze?
Tick the comect box.

increases decreases stays the same there is no force

(i) Explain your answer.

] il

() Jo lets go of the rapere and both Sara and Jo fall inlo a safety net below them.

What happens o the downward force on the rope when Jo lets go?

I
e
|
L

KS3 Science SATSs, Tier 3-6, Paper 1 (2008) - Q6(b-c)
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KS3: Physics

2. The drawing shows a snow-buggy being pulled by a sail.
The buggy rests on three skis on the snow,

{a) The drawing shows four forces that act when the snow-buggy is moving.

Draw a line from each force in the list below to the correct letter from
the diagram.
Draw anly three lines,

force letter
A,
i the weight of the buggy
1 mark
B
the force pulling the
i buggy along
1 =k
]
the friction between the
D" skis and the snow
1 imark
D

KS3 Science SATSs, Tier 3-6, Paper 2 (2005) - Q2(a)
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(o)

()

(d)

(e}

KS3: Physics

A scientist travelled B0 kilomeires (km) each day in the buggy.
How many kilometres did he travel in 10 days?

km

The buggy carried the scientist, food and equipment for the journey.
The table shows how the total mass changed.

total mass at start| total mass at en
of journey (kg) of journey (ka)

mass of buggy, scientist,
food and equipment e =g

The buggy sank deaper into the snow at the start of the journey than
at the end.

Why did it sink deeper at the starl? Use the table to help you.

The buggy rests on three skis instead of three wheels.

Why are skis better than wheels for travelling on snow?

When a bigger sail is used, the buggy goes faster.

How does a bigger sail help the buggy lo go faster?

KS3 Science SATSs, Tier 3-6, Paper 2 (2005) - Q2(b-€)
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KS3: Physics

3.  The drawings in parts (a). (b) and (c) show two leams of pupils in a tug-of-war.
There is a ribbon tied to the middle of the rope.

(a) The sizes and directions of the forces of each team are shown.

1000 N

The nbbon stays above point X on the ground.
Give the reason for this.

(b} The teams then pull with the forces shown below

1000 N

team A

Draw an arrow on the rope to show the direction in which the
ribbon will move.

KS3 Science SATSs, Tier 3-6, Paper 2 (2006) - Q3(a-b)
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() Laler, tha ribbon was o the left of poinl X as shown balow

team A

Why did the ribbon move towards the left?

(d) Team A practises by pulling a rope tied to a tree.

The team pulls with a force of 1200 N but the tree does not mowve,

What is the force of the tree on the rope?
Tick the correct box.

less than meore than
2610 1200 N 1200N 1200 N

i

(g} The pupils do not slip because there is a force between their shoes and
the ground. Whal is the name of this force?

KS3 Science SATSs, Tier 3-6, Paper 2 (2006) - Q3(c-€e)
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KS3: Physics

(c) The diagram shows a satellite in orbit around the Earth.

satellite

satellite

- -
not to scale
(i) Give one use of a satellite.
2ei
1 mark
(i) Which force keeps the satellite in orbit around the Earth?
Tick the correct box.
gravity friction
air resistance magnetism 2cii

1 mark

KS3 Science SATSs, Tier 3-6, Paper 2 (2007) - Q2(c)
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KS3: Physics

(d) In very cold weather a mixture of salt and sand is spread on roads.

Why are salt and sand used?
Tick the two correct boxes.

Salt makes the roads white. Sand dissolves in water.
Sand increases friction between ad
Salt makes water freeze. car tyres and the road.
1 migrk
Salt makes ice melt. Sand makes water freeze. 4d

1 mark

KS3 Science SATs, Tier 3-6, Paper 2 (2008) - Q4(d)

(c) The frame of a bike is made of aluminium.

(i) Give one reason why aluminium is a suitable material for the frame.

1 mark

(i) A force between the tyres and the road stops the bike skidding.

What is the name of this force?

il

KS3 Science SATSs, Tier 3-6, Paper 1 (2008) - Q5(c)

1| 29
r Modern Tuition




KS3: Physics

(d) David can use a different blade to split the logs.
The diagram below shows two different blades A and B.

A B

force

The formula for pressure is: pressure = ————

Which blade puts more pressure on the log?
VWrite the letter.

Explain your answer in terms of area. Use the formula to help you.

1 mark

KS3 Science SATSs, Tier 5-7, Paper 2 (2009) - Q13(d)
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KS3: Physics

(c) The graph below shows how the upward force and the waight of the shutile,
including fuel, change dunng the hirst 20 seconds, afler the fuel is ignited.

30

(millions 15 . on e shulke
of N) g — total '
10 i of the shuttle
'." and fuel
5 ""'I'"";_.r"i" | N
ol
0 5 0 15 20
timie {seconds)

Why does the tolal weight of the shuttle decrease duning the first 20 seconds?

(d) i) Look althe graph. At 20 seconds, whal is the value of:
the upward force on the shuttle?
_ millions of N

the total weight of the shultle and fuel?

millions of N o
(i) At 20 seconds, whal is the resultant force on the shuttle?
1 i
millions of N L_J
1 s
(i) Use the graph to explain why the shuttle cannot take off before 10 seconds.
|

KS3 Science SATSs, Tier 5-7, Paper 1 (2006) - Q13(c-d)
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KS3: Physics

14. Afather makes a simple mobéa for his young son. He uses plastic animals
as shown bakow.

I
siring A
=10 em =4 20 &m -
[l x Ll

| !

02N

(a} (i) The elephant weighs 0.2 M.

What is the tuming momeni produced by the elephani about point X7

. Give the wnit.
£
T i
(1) What is the tuming moment produced by the monkey about posnt X7
Pk
(i) What is the weight of the monkey?
T
— R |
(b) WWhat is the size of the tension [force) in string A7
Tan
N

KS3 Science SATSs, Tier 5-7, Paper 1 (2005) - Q14
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KS3: Physics

10. Jena has a model plane attached to a rod as shown below.
The plane is balanced by a sliding countenweight.

10 cm 20 cm /

i o 5N

nolf b0 scake

(a) The rod is balanced honizontally.
(i} Calculate the turning moment produced by the counterweight about

R the poot.
el Give the unil.
1 =i
f
T =
(i) What is the turning moment produced by the plane about the pivot?
"l
T =y

(iii) Calculate the weight, W, of the plane.

KS3 Science SATSs, Tier 5-7, Paper 2 (2007) - Q10(a)
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KS3: Physics

12. A builder thed o remove a wooden posl from the ground by pulling wilh a rope.

_hole B
, o
_holeA
1-Em i ﬁgz_—hr-r-r\—r\-r\-r-r-r-ﬁ - m”
0.8m
pivot P
i L /-/

ground
(a) (1) The bwilder attached a rope (o hole A, 0.8 m above the ground.
He pulled with a horzontal force of 300 M.

Calculate the tuming moment about the pivol P.
tin Give the unit.

1 =i

Rl

1 =il

(i) He then attached a rope to hole B, 1.6 m above the ground.
He pulled with a horizontal force.

What force would produce the same luming moment as before?

LF

LR 1

KS3 Science SATSs, Tier 5-7, Paper 2 (2008) - Q12(a)
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KS3: Physics

() The post breaks off and falls on the ground as shown.

The weight of the broken post is 120 N.
The area in contact with the ground is 0.2 me.

Calculate the pressure of the broken post on the ground.
Grve tha unil.

T |
N
(S |
1 ok
|
S
Py—

KS3 Science SATSs, Tier 5-7, Paper 2 (2008) - Q12(b)
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KS3: Physics

8. Mary used the apparalus below lo lest the strength of an electromagnet.
She used the reading on the newlon meter to measure the force of the

magnet on the ron disc.

J
L M
1
X newton meter
&
5

g] ron disc
iron core fixed inside coil
power -

: | 100 tums in coil

(a) Explainwhy the reading on the newlon meler increases when a curment
passes through the coil.

1 iy
L
T =iy
(b) When a cumrenl passes through the coil, some of the elecinical energy is

changed to thermal enengy.
What would happen to the coil if the current passing through il was
too large?

1

KS3 Science SATSs, Tier 5-7, Paper 2 (2008) - Q8(a)
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KS3: Physics

8. Yasmin investigated the stopping dislance of a trolley.

trolley
She let go of the

troliey.

It hit a sponge al
the bottom of the
ramp.

She measured how

far the sponge
e, | G[—-—]

This is the stoppi i ]
distance. " stopping distance

(a) Yasmin did the investigation five times.
She changed the steepness of the ramp each time.

(i} How could she make this ramp steeper?

A
1 i
(m) Yasman's results are shown
in the tabla. steapness | stopping distance
of ramp (cm)
A 10
B 16
c 16
D 28
E 34
She predicled, "The steeper the ramp, the greater the stopping distance’.
If Yasmin was cormect, which ramp was the sleepest? Wrile the lefler.
Felsi

KS3 Science SATSs, Tier 3-6, Paper 1 (2008) - Q8(a)
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KS3: Physics

{5ii) Yasmin looked al her resulls and decided she shoukd repaal her investigation.
Look at Yasmin's results.

Suggest why she decided to repeal her investigation.

LR ]

(b) Yasmin then investigated the stopping distance of a trolley wilh different
masses on il
The graph shows her resulis.

i
100 - i SUTERTRRRTRRNANN] IRURTE

ﬂ ] L] ] ] ] L _—
0 100 200 300 400 500
mass added to trolley (g)

(1) What would be the stopping distance if 0.g were on the trolley?

s
om
0 el

(i) Complete the sentence with decreases, increases or stays the same.

As the mass added to the trolley increases,

the stopping distance . l
LR

KS3 Science SATSs, Tier 3-6, Paper 1 (2008) - Q8(a-b)
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KS3: Physics

13, The drawing below shows a space buggy on the surface of Mars.

{a) Tha distance batwaan Earth and Mars is 192 000 000 km,
It took a spacecraft 200 days to take the buggy from Earth to Mars.

Calculate the speed at which the spacecraft travelled.
15 Give thir unit,

K

s

|

{b) The weight of the buggy was 105 N on Earth and 40 N on Mars.

Why was the waight of the buggy less on Mars than on Earth?

RE ]

KS3 Science SATSs, Tier 5-7, Paper 1 (2007) - Q13(a-b)
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KS3: Physics

(e} The buggy uses solar panels to generate electrical energy.

The solar panels gonerate less elecirncal anargy on Mars than on Earth,
Give a reason why.

(d) The weight of the buggy was 40 N on Mars.
When the buggy landed on Mars it rested on an area of 0,025 m2,

Calculate the préssure exarled by the buggy on the surface of Mars,
G’“‘ﬂ e wrat. 1

154

KS3 Science SATSs, Tier 5-7, Paper 1 (2007) - Q13(c-d)
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KS3: Physics

10. The diagram below shows a container filled with a liquid.

piston A

area 2.0 em*
N

~

fiquid —+

—1

/
/

piston B
area 8.0 cm®

Al each end of the conlainer thene is a piston.
Piston A has a smaller area than piston B.

(a) () Rebekah pushes on the pedal. This produces a force of 200 N on

piston A
Calculate the pressure that piston A exerts on the liquid.
*ia Give the unit.
1 =y
]
1 ary

(1) The liguid in the conlainer exerts the same pressune on piston B.

Use this pressure to calculate the force on piston B.
e

KS3 Science SATSs, Tier 5-7, Paper 2 (2006) - Q10(a)

1| 29
r Modern Tuition



KS3: Physics

8. Jenny pul a spnng she préssed the She ket go of the spning
over a wooden rod. sprnng down 2 cm. and measured the
heighl it reached.

wioden —
rod pa

height
reached

' -2 Cm
- | t
i k | L . ]

ol B Sl

Jenny repeated her experiment. She pressed the spring down more each time.
Her resulls are shown in the graph below:

o0
80
70
&0
20

height the spring
reached (cm)

0o 1 2 3 4 5

distance the spring
was pressed down [cm)

KS3 Science SATSs, Tier 3-6, Paper 2 (2008) - Q9
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KS3: Physics

(a) Use Jenny's graph to complete the table below.

distance the spring was haight the spring
pressed down (cm) reached (cm)
2
3
4 a-

(b) Jenny said, “If | double the distance | press the spring down, the height it
reaches will also double’.

How do the resulls show she was wrong?

{¢) This diagram shows the moving spring in three Cc %
different positions.

Complete the senlences below by choosing words B height
from the box. & reached
You can use each word more than once.,

most S0Mme least

(i) When the spring iz moving al B it has kinetic energy and

gravilational polential energy. r
s
(if) When the spring reaches C it has gravitational potential
energy and kinglic energy. I
I ek
(i) When the spring stops al A it has kinetic energy and
=
gravilational polential energy.
[ L]

KS3 Science SATSs, Tier 3-6, Paper 2 (2008) - Q9(a-c)
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KS3: Physics

13. Oliver clamped a wooden plank 1o a desk. There was a 40 cm overhang as
shown in diagram 1.

40 ecm
e = gverhang -- =
— . s 'f ]-a-a-g

¥ wooden ]
I ! E}

FHEI'IR L =]

— metne ruber
floor 1 |
diagram 1 diagram 2

Oliver added masses (o the end of the wooden plank as shown in diagram 2.
He measured the sag.
The graph below shows his resulls.

40

ﬂ -v-d_-_?’_/——":'—-_ E,

0 500 1000 1500 2000
mass (g)

(a) What measurements would Oliver need o lake to work out the sag?

KS3 Science SATSs, Tier 5-7, Paper 1 (2008) - Q13(a)

1| 29
r Modern Tuition




KS3: Physics

(b} Olver repealed his test with a niew plank with an 80 om overhang.
His results ane shown below.

mass (g) | sag (cm)

0 1.0

500 15.0

1000 250

1500 3.0

(i} Piol the results from Oliver's second test on the grid opposite. =
Use the points to draw a line of besi fit.

(i} In the second test the plank sagged with o mass added o it
Explain whal caused this saq.

(c) Compare the resulis of Oliver's two lests.

(1) How are the results similar for each test?

1 =

(i} How are the resulis different in the second lest?

1 iy

KS3 Science SATSs, Tier 5-7, Paper 1 (2008) - Q13(b-c)
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KS3: Physics

13. Joe makes two bridges from sfrips
of cardboard cul as shown. bridge A _~

- / . umnrg;lil:ns\-h
et across the bridge
bridge A~ bridge B

nnnnn

] - -

- a

'''''''''''
- e o .

corrugations
along the bridge

Joe tests the bridges by adding masses to them. He measures the distance from the
bench to the bottom of each bridge for different masses as shown.

bridge B—+

s (a) Suggest two things Joe must do to make his test fair.
1 el 1-
%
2.
1 =
Here are Joe's resulls.
mass added distance from bench to bottom of bridge (cm)
to bridge (g) bridge A bridge B
0 7.2 7.2
100 7.1 7.0
200 70 65
250 6.8 6.1
300 30 5.6
350 00 50

KS3 Science SATSs, Tier 3-6, Paper 1 (2009) - Q13(a)
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