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Figure 1 shows five different metal samples.

Figure 1
8 C 08 &
Iron Steel Aluminium Copper Tin

' [0T4].[1] A student placed a magnet close to each metal sample.

Describe what happened. ‘
[2 marks] ‘

l(0n_and Skeel will be attsacted ko tne
| magnek but aluminum , Capper _and. bn |
| W ok be akvacted ko the magrek -

Figure 2 shows a paper clip being attracted to a permanent magnet.

Figure 2

@ The paper clip in Figure 2 is not a permanent magnet.
Explain what would happen if the paper clip was removed and brought close to the

south pole of the permanent magnet.
[2 marks]

|

|

|

i : A i
| The_paperdip would shll be atttacted fo |
| the nagnet becanse of induced pagnetism,
i

|

|
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Do not write
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[0]1].[3] Write down the equation that links gravitational field strength (g), mass (m) and | box
weight (W). ‘
[1 mark] |
_Wweight = Mass % 9muita&ioml tield  Strength. |
' [0]1].[4] The student added more paperclips to one end of the magnet. :
The maximum number of paperclips the magnet could hold was 20 ‘
Each paper clip had a mass of 1.0 g }
gravitational field strength = 9.8 N/kg ;
1
Calculate the maximum force the magnet can exert. ;
[3 marks] |
Ta'E. g0al 'K 9 1
N \
Weight of | paperclip = 0-60l *9.¥ |
[
=0: 009§ |
Foice = O00qf8 XTQ
1=
Force = 01906 N |8

03

Turn over for the next question
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A student investigated how the height of a ramp affects the acceleration of a trolley
down the ramp.

Figure 3 shows some of the equipment used.
Figure 3

Trolley
Ramp

Height

_I— Wooden blocks

E Plan an investigation to determine how the height of the ramp affects the acceleration ‘
of the trolley. ‘

[6 marks]

Skarck bj PlACOg one block uoder the romp
—ond_Mmeasure the height of the (amp ard
e dissance  toawelred '\)S’\ns o _culer . Pace |
e  iwolley ok e  oxask of ¥ne comnp and
ame Ynow long 1k kakes for the kolkey ko
do__Aown %o  carap. Lt 15 imestamt Dok
| Lo push  the Ho\\ob,c down  the (omp,uius\' Lok |
ik coW. Repeax Enis ok \zast 3 bimes and
| Carcm\are o ynean. Repeak the oxpenmenk
| bok _vouy tne \\eigm of  the, o b:/)\
adding  bocks —oackes fearn . and  Stast ke
frolleny, in the samme Qlae . Colon\ake the
acceff)ﬁahon for each heght USmS Q= V;:;l,
ond  compore e accelefahon bekuoeen e

HNferent fompe gradients,
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Figure 4
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[0]2].[2] Complete Figure 4.
You should:
e label the axes
e plot the remaining results from Table 1
e draw a line of best fit. !
[4 marks]

Table 1 shows the results.

Table 1
Height of ramp in metres 0.1 0.2 0.3 0.4 0.5 | 0.6
Acceleration in m/s? 0.9 1.3 2.1 3.2 3.9 | 43

The first two results have been plotted on Figure 4.

Question 2 continues on the next page
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j, —— —— - - Do not write
5 E] Write down the equation that links acceleration (a), mass (m) and resultant force (F). ot
[1 mark]
Lesultont force = mass ¥ acceleration
|
E When the resultant f i
el orce on the trolley was 0.63 N the acceleration of the trolley
Calculate the mass of the trolley.
[3 marks]
Ob3= m x2-i|
o G o T - 5 i
= Z.5)
i
| < G : 3 ‘
| 14
Mass of trolley = £« S kg |
i

AN




Figure 5 shows a computer keyboard.

There is a spring under each key.

Figure 5

[0]3].[1] The springs behave elastically when a force is applied.

What is meant by elastic behaviour?

Tick (v') one box.
The spring will be compressed when the force is applied to it.
The spring will become deformed when the force is applied to it.

The spring will become longer when the force is removed.

The spring will return to its original length when the force is removed.

IR

o Al DI

Turn over
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E] Suggest two properties that should be the same for each spring.

1 _SPn(\f} canstant

» length of sping.

[0[3].[3] Figure 6 shows one of the keys and its spring.

. Figure 6

Key

Spring

q

—

—

$= [0.0040m

s Electrical contact switch
B

the switch.

Calculate the spring constant of the spring in Figure 6.

The key must be pressed with a minimum force of 0.80 N before the key touches

Do not write

box

[2 marks]

, [3 marks]
force = SPfing  Constant x extension |
Spnn g constant - éi‘&im B '?;-'_g?w
= 200
Spring constant = LO0O N/m

L
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[0]3].[4] Figure 7 shows a spring that has been hung from a support.

i

The spring is stationary and has been stretched beyond its limit of proportionality.

Figure 7
)~ Support
Spring
Slotted masses

Which two statements are true for the spring in Figure 77

|
[2 marks]
Tick (V') two boxes. ‘
| _ |
The elastic potential energy of the spring is zero. 3
The extension of the spring is directly proportional to the force applied. "
|
The upward force on the spring is equal to the downward force. V| *
The spring cannot be stretched any further.
=1

The spring is inelastically deformed. V]
|
E

Turn over for the next question

\
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|
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f— i Do not write
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Figure 8 shows a girl bowling a ball along a ten-pin bowling lane. Box

Figure B

Ball

|
! The girl is trying to knock down the ten pins at the end of the bowling lane.

[I] Velocity is a vector quantity, speed is a scalar quantity.

Describe what is meant by a vector quantity and a scalar quantity.
[2 marks]

Vector quantity _ H AS magmfude and o direChon

Scalar quantity Has magf\i tvae onlg

[Z] The bowling lane is horizontal.

Explain why the bowling ball decelerates as it travels along the lane.
[2 marks]

Resistive  forces  Such as fdckon _and auf

resistante _act on the  bol  So  resultant
force in _the opposite difechon  to
velocity .

T
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Figure 8 shows the bowling ball hitting one of the pins.

Figure 9

[0]4].[3] Write down the equation that links mass (m), momentum (p) and velocity (v).

[1 mark]
Mmomentum = mass % yeloCity
|
[0]4].[4] The bowling ball has a velocity of 5.0 m/s when it hits the pin.
The momentum of the bowling ball is 26 kg m/s
|
‘ Calculate the mass of the bowling ball.
[3 marks]
Momentum = mass + velocity
2b = mx5
2k
5 o A )
II
! Mass = &L kg |

Question 4 continues on the next page

|

Turn over »
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Figure 9 shows the bowling ball hitting one of the pins.

Figure 9

' [0]4].[3] Write down the equation that links mass (m), momentum (p) and velocity (v).

Do rof wete

borx

[1 mark]
momentum = mass X yeloCity
|
[0]4].[4] The bowling ball has a velocity of 5.0 m/s when it hits the pin.
J
The momentum of the bowling ball is 26 kg m/s 1
|
Calculate the mass of the bowling ball. f
[3 marks] ‘
|
| \
Momentum = mass + velocty |
26 = x5 |
2.

M = S s L 1
|
|
I
!
l
|

Mass = 5:2 kg |

i

4

1

Question 4 continues on the next page l
I

|

1
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[ ‘ I aide e
! @ Explain why the bowling ball slows down when it hits the pin. box

i You should use ideas about momentum in your answer. ‘

] [3 marks]‘

| _Momentum is cansesved in the collisicn

| So__as ‘the maventurd Gk H\e_pmf’—'

| (hereasesS  the  manentum  GF the hald

st deareade
M

AN




13

X-rays form part of the electromagnetic spectrum.

Radiographers use X-rays to produce images of bones inside the body.

E Explain why X-rays can be used to produce images of the bones inside the body. it
[2 marks

X-tays are able Yo pass  thiagh
_plesh  bot  not  Ehfough bone S0 can
_totm i a0 Qeax image Gf the bones..

@ Table 2 shows the effect of exposure to different doses of radiation.

Table 2

Dose in mSv Effect on the human body

100 slightly increased risk of cancer ;

i 1000 5% increased risk of cancer

5000 high risk of death

During an X-ray a person receives a dose of 0.5 mSv

Explain why the radiographer stands behind a protective screen when taking

|
The radiographer takes many X-ray images each day. !
:
an X-ray image. ‘

| The screen absobs some of the X-soys
to (edue the 1i5kS of cancar . fs the |
rodicgraphes pesfocms mar\g A- QM5 a ;
Aoy , B& thei  dose woud  be very Whigh
| ond would  therefare . WoWe Q. grearer  cisk
| Co theit weakh, the stcreen (g% Hhe m\q

Turn over »
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[0]5].[3] Radio waves form part of the electromagnetic spectrum.

Figure 10 shows one use of radio waves.
Figure 10

Transmitter

Receiver

Explain how electrical signals in the transmitter produce a signal in the receiver.
[3 marks]

An eleckdcal  curent in the  &rons mider
Ptodwces  radic (woxes. The fadio  Lonef |
are  absoibed by ipe cmmimser receiver which |
LOdL@S  anothes  electdcal  cutent in She
tecenNer ax the came freguency . |

Do not write
outside the
box
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The speed limit on many roads in towns is 13.5 m/s

Calculate the reduced speed limit.

Do not write
outside the
box

Outside schools this speed limit is often reduced by one-third.

[2 marks]
TS e O o s N
B L e 7 .- s
Reduced speed limit = S m/s |
|
A reduced speed limit may reduce air pollution. i
Explain one other advantage of a reduced speed limit. f
[2 marks] |
|

The car will bhoye (£S5 Kinehc  enesgy |

So_wil_be \ess likew Yo caxse injory |

Of

CowsSe oSS Sexius Nty in the

exent oF o co\lision.

Question 6 continues on the next page

|
[’
|
[
i
?
{
1
|
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LT_' Figure 11 shows a car being driven at a constant speed past a speed camera.

Figure 11

The camera recorded two images of the car 0.70 s apart.
The car travelled 14 m between the two images being taken.

The maximum deceleration of the car is 6.25 m/s?

speed camera.

Speed camera

Car

Calculate the minimum braking distance for the car at the speed it passed the

[6 marks]
= sl
Wikl A G- 67 = 20 m/S
B i 7 R ¢ W
@ -9 =gnn Tols HO
202
S = 9x6.as
cesd
Minimum braking distance = XL m

Do not write

box
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E] Figure 12 shows a delivery van full of packages. ‘;%":
Figure 12
— Packages
The driver delivers all the packages.
The empty van has a shorter stopping distance than the full van when driven at the
same speed.
Explain why. ‘
[3 marks] |
_The maxitwm force ag@\ied bU\ the_braks is
the same  regaud the |
_m.icmcn_df_gx&m%es : Becouuse he Max |
(5 _less When ine von S enoty , these
s o greater decelgfation and 56 I
breaiing dissance 15 (oS5 |

R

Turn over for the next question
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Do not write
0 A student clamped a wire between the poles of a permanent magnet. -

The student investigated how the force on the wire varied with the current in the wire.
Figure 13 shows the equipment used.
Figure 13

Supports
Wire

Permanent 5

magnet

| —Top pan
239 O balance

The top pan balance was used to determine the force on the wire.

m When the switch was closed the reading on the top pan balance increased.

Explain why the increased reading showed that there was an upward force on

; the wire.
[2 marks] |
The  dawnwasd  force on the  balance |
| ‘ ¢ (e |
| on ite € wh i

Lpwouds . |

L
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Table 3 shows the readings on the top pan balance with the switch open and with the box
switch closed.

Table 3

Switch | Mass in grams

Open 252.3

Closed 254.8

Explain how the values in Table 3 can be used to determine the size of the force on

the wire.
[2 marks]

First You  would collare the  diffaene

behween  the (wo  tass readings MMM

then converk & to Kg and coulbiply
b:} gravitational field stiength - |

Question 7 continues on the next page 1
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(0] 7].[3] The student varied the current in the wire and calculated the force acting on the wire.

~

Ly

Figure 14 shows the results.

0.0250 - --~--~~—tL-‘ e

0.0200

Force in ] ’

newtons 001501 — Shast

......

0.0100{—

0.0050

i

55

i

0.0000 —

00 01 02 03 04 05 06

Current in amps

The length of the wire in the magnetic field was 0.125 m

Determine the magnetic flux density.

oc.ou -0

0) =7 =D

3(00\\6(\5 = = 0031

0.7 0.8

[4 marks]

O:0R = R ¥ g4A1L5

—
—

B.s 002} a:315

O:115

Magnetic flux density =

SRS

—

Do not weit
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