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Figure 1 shows a girl bowling a ball along a ten-pin bowling lane.

Figure 1 (
|
|

Pins

Lane

Ball

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

As the ball travels along the lane the velocity of the ball decreases.

[I’ Velocity is a vector.

Which statement describes a vector?
[1 mark]

Tick (v') one box.

Vectors have direction only.

Vectors have magnitude and direction. \/ ;

Vectors have magnitude only.

L




@3@ Why does the velocity of the ball decrease as the ball travels along the lane? "
[1 mar

Tick (v') one box.

The force of gravity slows the ball down.

There are no forces acting on the ball.

There is a resultant force acting on the ball.

E] The ball travels along the lane at an average speed of 4.5 m/s

It takes the ball 4.0 seconds to travel the length of the lane.

Calculate the length of the lane.

? distance travelled = speed x time
{ [2 marks]
L@ngH\ of (ppe = LS v uw |

| - \g |

\
|
\
Use the equation: :
|
[

Length of the lane = \ @ m |

Question 1 continues on the next page

Turn over b
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S
Figure 2 shows the ball hitting one of the pins. -

Figure 2

. Force of

) \_A_/ ball on pin

- i
' [0]1].[4] Draw an arrow on Figure 2 to show the force of the pin on the ball. |
[2 marks] ‘

|

f
J

[0]1].[5] The velocity of the pin changes from 0 to 12 m/s

It takes 0.15 seconds for the velocity to change.

w Calculate the acceleration of the pin.

Use the equation:
change in velocity
time taken

k - I’L—O 3
acceresahon = —Faz |
1

acceleration = ;
[2 marks] ‘

= QO

Acceleration = KO m/s? |

IR
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[0]1].[6] When the pin is struck it accelerates. box

Complete the sentences.
Choose answers from the box.

Each answer can be used once, more than once, or not at all. ;
[3 marks]

|
[ |
i decreases increases stays the same |
i

[ l
The displacement of the pin from the girl Lhereases

The mass of the pin st {16( the Same

: 1
The kinetic energy of the pin inNCreases . |

Turn over for the next question i

|
|

I

Turn over »
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A

Figure 3 shows a computer keyboard.

There is a spring under each key.

Figure 3

Do not write
outside the

box

Why do the keys have springs under them?

Tick (v') one box.

Springs make the keys easier to press.

Springs make the keys lighter.

Springs push the keys back to their original position. v

[1 mark] |

Why does every spring used in the keyboard have the same spring constant?

Tick (v') one box.

So that more than one key can be pressed at the same time.

So that the same force is needed to press each key.

So that the springs are all the same length.

[1 mark] ‘

e

Turn over p»
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Do not weite
Figure 4 shows one of the keys and its spring. buw
Figure 4
! ‘/ Key

:::'/ Spring

=

— [0.0040m

Electrical contact switch
E] What happens to the length of the spring when the key is pressed?
[1 mark]
the length decreaSer
[0]2].[4] How far must the key move before it touches the switch?
; [1 mark]
Tick (v) one box.

‘ e
; 4.0 mm \/ 4.0cm 4.0 ym
i
|
' [0]2].[5] Ifakeyis not pressed with enough force, no signal is sent to the computer.
Explain why.
| [2 marks] |

The ke&«} will_not moye  far enougln

to Press Ythe electrical  Switch . Lf e |
Switch 'S Not meged then  no Slgna\i
| wil he gent Yo the canplier . |

o
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0|2 |E] The spring in Figure 4 has a spring constant of 200 N/m bor
Calculate the force on the spring when the key moves a distance of 0.0040 m
Use the equation:

force = spring constant x compression
[2 marks]

_‘Totce = 200 o Oigal S TS
A > Bl i -

\ Force = Q- ? N i

' [0]2].[7] Suggest two ways the spring in the key in Figure 4 could be changed so that the \
switch can be closed more quickly. i
|

1 Shoctes spring

2 ﬂp(mg with o \ower  constant.

Turn over for the next question

Turn over »
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0| ﬂ X-rays and gamma rays are types of electromagnetic waves

X-rays are used for medical imaging.

0 I}JD:] Which substance will not absorb X-rays?

Tick (v') one box.

Bone

Table 1 shows the effect of exposure to different doses of radiation.

Metal

Skin \/

Table 1

Dose in mSv

Effect on the human body

100

slightly increased risk of cancer

1000

5% increased risk of cancer

5000

high risk of death

The dost

[0]3].[2] During one X-ray a person receives a dose of 0.100 mSv

Why is this dose unlikely to harm the person?

'S very low  much \owes

Do not weite
referte e

[1 mark]

thon the  dose vo d\a& S\\aht\u \hereafes

|
|
|
{
|

Suggest why.

the  cancer nisic.

[0]3].[3] Adoctor takes an X-ray photograph of a person.

When taking the X-ray photograph, the doctor stands behind a screen.

[1 mark]

To redue the dose 6F radicken bhak 1

|
|
[
|
J

10

they oue  exposad o .
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;_(_)_‘i} }‘Q Which of the following are gamma rays used for? box

[1 mark]
Tick (v) one box.
Cooking food
Energy-efficient lamps
Sterilising medical equipment v
| El Why are gamma rays and X-rays harmful to humans?
w [1 mark]
j Tick (v) one box.
*
§ They are ionising \/
f i
l They are radioactive ;
5 i
They travel at the speed of light \
|
|
|
‘ |
@ Electromagnetic waves are also used in communications.
Describe how microwaves and visible light are used in communications. :
[4 marks] 3
Microwaves _Communicadion  Wwith  <plellites  uges

_microwowes . Naka  if transmitted  anch
Aexecked bﬁ.ﬂ Sarellite Adishes prouidmg
Sarelbte TV and  sakelile phanes

visivlelight __fibre_ophics LS Visihle light fo

_Catry _dato o telephores and (ompoters . |

L%wamx_m dtarth malong

| the thin glasS 6 plaghe Mzcr_ha_%he_é :
e Compitec) dhewe . o - T

AR

Turn over »
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[0]4].[1] The gradient of the distance-time graph gives the speed of the bicycle.

12

Figure 5 shows a distance-time graph for 50 seconds of a bicycle ride.

Figure 5

[, %

VY

200 |~

Distance

in metres 150

100

501 -

|

|

|

!
it
|
‘ i':""

|

Determine the speed of the bicycle.

0 . r -
0 10 20 30 40 50

Time in seconds

< [2 marks]
TSO=0 o .
3(0(0(\6{\‘( = E-06 _ 2
Speed = m/s

|

|
{
L
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Which force acting on the moving bicycle is a non-contact force?

Tick (v') one box.

Air resistance ‘

Friction

Gravitational force

Normal contact force

The bicycle travels a distance of 250 m

The bicycle exerts a constant horizontal force of 30 N on the ground.

Calculate the work done.
Use the equation:

work done = force x distance

Choose the unit from the box.

R TR

\1

Wwo (K _done

Do rof write
outeide the

box

[1 mark]

L
[3 marks]
|

28 XISE. = 9500

Work done = —} 5 OO

Unit

J

Turn over »
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[0]4].[4] The bicycle travels at a constant speed. bt

Complete the sentences.

Choose answers from the box.

[3 marks]
chemical frictional kinetic
magnetic tension
As the bicycle moves, work is done against ( ( tCt'l on ak forces.
There is no change in the cyclist's k'l(} €t| (C store of energy.
; ; T ; 9
There is a decrease in the cyclist's Ch emicol store of energy.

g
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(0|5 Figure 6 shows four waves,

The waves are drawn to the same scale.

W
VAVAIRCNS

m Which wave has the greatest amplitude?

[1 mark] |

Tick (v') one box.
d
A v B C D
1
' [0]5].[2] Which wave has the greatest frequency? |
‘ [1 mark] |
Tick (v') one box.
A B|v| ¢ D
‘ @ Which wave has the greatest wavelength?
; [1 mark]

Tick (v') one box.

Turn over »
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A wave has a frequency of 1650 Hz and a wavelength of 0.200 m box

Calculate the wave speed.

Use the equation:

wave speed = frequency x wavelength
[2 marks]

_Wwaye Cpeea= YV 6IR X0 lw = F2G" |

Wave speed = RACY m/s

A student uses a mobile phone app that displays sound waves.

Figure 7 shows the student holding the mobile phone close to a loudspeaker.

Figure 7

Loudspeaker

1B/M/Jun20/8464/P/2F
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Figure 8 shows the wave pattern seen on the phone screen. bar
Figure 8
Displacement
Time in seconds
0 0.082 0.004 0.086 0.908

[0]5].[5] Whatis the period of the wave shown in Figure 87

|

[1 mark] |

Tick (v') one box. :
/ i

0.002 s 0.004 s \/ 0.006 s 0.008 s 1

|

|

j;

|

[0]5].[6] Determine the frequency of the wave shown in Figure 8. l
Use the Physics Equations Sheet. }
i [3 marks] |

_— |

pesiod = freghenay |
R

i |
: dldh ~ PR = 20 ;
frequency = pericd " G-o0i |

Frequency = QSO Hz 9

Turn over »
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Figure 9 shows five different metal samples.

Figure 9
Iron Steel Aluminium Copper

]’ [0]6].[1] Astudent placed a magnet close to each metal sample.

| Describe what happened. ‘
| [2 marks] |

The ion and  Steel  will be akracted

t

and__tn  will _not e a)chactr’d to

—the magnet-

Figure 10 shows a paper clip being attracted to a permanent magnet.

Figure 10

[0]6].[2] The paper clipin Figure 10 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]

The paper Clip(wovld skl be
a’char}rer) to__the magnet duwe to |

wao NEHSM

L
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[0]6].[3] Write down the equation that links gravitational field strength (g), mass (m) and box
weight (W),
[1 mark]
we‘ght = Mass  x gmv‘ltat.onm fierd
g heng h
[0]6].[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
|
l Calculate the maximum force the magnet can exert. ‘
[3 marks] |
|
la= 0.00\ ko
J ~ 3;
J}JP(&M ofF \ paper chp = O.009¢ ;
|
batee® = aYodap 7.0 Mets ig |
| —
Force = &)+l q 1 N ; 8
J
|
Turn over for the next question ‘
|
LT At i 2 : Turn over »
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0! 7] A student investigated how the height of a ramp affects the acceleration of a trolley
down the ramp.

Figure 11 shows some of the equipment used.
Figure 11
Trolley

Ramp

Height

} —1— Wooden blocks

al

[7].[1] Plan an investigation to determine how the height of the ramp affects the acceleration
of the trolley.

[6 marks]

jeam bu Placing cne hloCk under the @mp
Clﬂd mecmxe \’NZ hmgwf ok _the faunp.DsiN.

roler or  medex ru\e; Use  Hhe Some mevhadk to
Mmeasure  Yhe oliskan@  that  the houefj
Gowels down e (awmp. Place the tolley
Ok e top of ¥he (amp and rerease
Wikhaou ¥ loushmglaoowma ot . VsP _a
_Syop wokdh YO Mg the Lme ‘aicen
for _tne ftroler Yo  teadh the  pottom

OF Fhe (aump. R}epeat the experiment, ado\'qu
o _blaCk undes the romp each bme ‘o
vay o \ned/xbcmo\ nO)\?am:j) e holl@ud |
from the same positen on tre roaump.
Repear ox \east 3 bimes per hei9ght and |
odou\ake G ean for each. (olculake |

acceerakhon Of ne Ho\\e\«j for each &\g(ﬁm
USir\g a - V-0

——

t

A e

Do net woite
uterde Yo
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i Table 2 shows the results.

Table 2

Height of ramp inmetres | 0.1 | 02 | 03 | 04 | 05 | 06 ]

Acceleration in m/s? 0.9 13 | 24 3.2 3.9 | 4.3

The first two results have been plotted on Figure 12.
Figure 12

aspr e Spgpessssinety yhuddgeng sams i by
Eaguehabyiadug FRadtiheds prdodbdhnednaiy duldrs An Bk~
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b N L ik 1Y i [ O R |4 i i
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@ Complete Figure 12.

You should:

¢ label the axes
« plot the remaining results from Table 2

« draw a line of best fit.
[4 marks]

Question 7 continues on the next page

Turn over »
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@ Write down the equation that links acceleration (a), mass (m) and resultant force (F). box
[1 mark]
__resvltant force = Mnass X acceresaticn
[0]7].[4] When the resultant force on the trolley was 0.63 N the acceleration of the trolley
i was 2.1 m/s?
‘; Calculate the mass of the trolley.
l [3 marks]
|
O it b 3 - m X ’2, b \ |
O. [
m = _;ﬁ S 3 \
AR :
l
|
Mass of trolley = - ! kg | Lo

END OF QUESTIONS “

LR

IB/M/Jun20/8464/P/2F




