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You may find the following formulae useful.
energy transferred = current x voltage x time E=IxVxt
1 1
frequency = —— f=—
time period T
work done w
power = ———— P=—
time taken t
energy transferred w
power = 9" pP=—
time taken t S
. 27 % orbital radius QX7 Xr §§§§§§~
orbital speed = - - Ve—"" 20
time period T

(initial speed)? + (2 x acceleration x distance moved)
v2=u+(2xaxs)

(final speed)?

pressure x volume = constant p,xV,=p,xV,

pressure p, &

. =constant s
temperature I, T,

change in momentum (mv — mu)

force = -
time taken t

change of wavelength  velocity of a galaxy A=Ay _ AL _ v

wavelength speed of light Ao Ay €
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change in thermal energy = mass x specific heat capacity x change in temperature
AQ=mxcxAT

Where necessary, assume the acceleration of free fall, g = 10 m/s2
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9% %% .
S B Answer ALL questions.

SR SR
‘S w1 @ Which force is responsible for keeping satellites in orbit?
A %

(1)
] A electrostatic

[J B gravitational
[J] € magnetic

[0 D nuclear

(b) Which of these is the largest?
(1)
[J A galaxy

[1 B planet
[]C star

[] D universe

(c) Which of these represents the brightness of stars at a standard distance?

(1
[J A absolute magnitude

] B colour

[J] € diameter
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203007020
RRRHRRKS
10020505
SRS
K
RS

00500050 %% %% %

KCRRGEAERRELEARRKY
SR KIRERKY

%%
K
et Lot et et tetetoteteotetetetetotetetotel

S IR
R IRIEILNEILERK,

<
XX
9
<X

X
X
058
K
EXAXE,
R
:,:000000000000000000000000

R IR LSRRI

6
%
5

A0S

“ ’:.
55

s oot tetetetote etetetotetotetetotetotete;

pd ’0.00000000000000000000

%

S
55
2905

ZRIKLRRILLERRKLRLKK:
<

XX
(Y-
\J

‘0

(35
" ¢
5

IR X8
0000 — S % e
SO poost ® ¢ %8

X

AP
ool vie o
2 20%
P8 5%

X
%

<
%48
3
X!
55

ot
ot
&
pRose s
oSt
botel
’:’: - o%
oS
Poose
boet
P
S&F
%]
botot:
&
KA
pos T eass
K
5 PO s
SR SRR
RERKEs KAIE
KGR LKA
0 - 208 IR
I SRS
oo SRR
AN KL
SPPIRK RIS
REPRS SRS
CORGIXS SO
0950 %98 005w 0%
SERELL K
IKERRS IR
IRILRRS  IRLLER
SRKELRS SRKELRS
SRRRIR KRRKKR
HECORK KNS
SLLRRK SR,
SRR KRR
SRRRHR KRKKKR
KHXRRKK KHXRRKS
LZIRLS LLL0K
SRKE LS,
CORLERS S0
CRREXS CRREXS
KHRKHK KRR
RLRREKEs KLRHKEs
SSSEES, SEEER N )
RoSeSeloto R0 tototote]

3

R A0 D O A Turn over »
P 5 8 3 7 4 A 0 3 2 0

4PH1 | 2019 | May/June | Paper 2 | GradeMax



Physics - 2019 - May/Jun - Paper 2 - QP

P 5 8 3 7 4 A 0 4 2 0

4PH1 | 2019 | May/June | Paper 2 | GradeMax

-
2 Astudent investigates a transformer.
This is the student’s method.
e use a primary coil with 10 turns
e connect the primary coil to a constant maximum input voltage
e measure the output voltage across the secondary coil
® repeat using an increasing number of turns on the primary coil
The table shows the student’s results.
Number of turns = Output voltage
on primary coil inV
10 396
20 19.7
40 9.9
60 6.6
80 5.0
100 4.0
(@) (i) Plota graph of the student’s results on the grid.
(1)
(ii) Draw a curve of best fit.
(1)
40
30
Output voltage
inV 20
10
0
0 20 40 60 80 100
Number of turns on primary coil
L
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(i) Describe the relationship between the output voltage and the number of
turns on the primary coil.

(2)

ot

(b) (i) State the formula linking input and output voltages and the turns ratio for the
transformer.

(1)

(ii) The input voltage of the transformer is 6.8 V.
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Calculate the number of turns on the secondary coil.
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( )
3 This question is about sound waves.

(a) Describe an experiment to measure the speed of sound in air.

You may draw a diagram to help your answer.

(5)
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(b) An oscilloscope can be used to determine the frequency of a sound wave.

The diagram shows an oscilloscope trace of a sound wave.
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(

4 This is a question about alpha particles.

(a) Describe the nature of an alpha particle.
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(b) The diagram shows the path of an alpha particle as it passes close to a nucleus.
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(i) Draw an arrow from point X to show the force on the alpha particle due to the nucleus.

Label this force Y.
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(ii) Draw an arrow to show the force on the nucleus due to the alpha particle.

Label this force Z.

oot totelatotetetetetetet

X
2K

2250555
oo

0
K8
Po%e!
o055
ot
S

R R R RRLLLRRLIZRRLLK
<

S
Ottt tatatetetetatetetotel

RIS
R HRRRIIHIIRS

K IKAAIXA A RRKA A RRKRARXKK

(2)

XX
S
b95%t

0
2%
05

(i) Explain how the path of the alpha particle shows whether the nucleus is
positive, negative or neutral.
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(c) The alpha particle experiences a resultant force of 3.6 N and has a mass of 6.6 x 107*" kg.

Calculate the acceleration of the alpha particle.
(3)

acceleration = ... m/s?
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5 A toy produces continuous waves when floating on the surface of a pool of water.
The waves spread out as circular wavefronts.

Diagram 1 shows the wavefronts produced when the toy is not moving, as viewed
from above.

toy

Diagram 1
Diagram 2 shows the wavefronts produced when the toy is moving across the surface

of the pool of water.
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Diagram 2

(a) Draw an arrow on diagram 2 to show the direction the toy is moving.
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(b) Explain how the frequency of the waves at point A is different to the frequency of
the waves at point B.

(4)
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(

6 A dog sits on a water-filled bag to keep cool.
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(@) The table shows some data about the dog and the water in the bag.

mass of water in kg 8.7

power output of dog by heating in W 75

specific heat capacity of water in J/kg °C 4200

initial temperature of water in °C 16

The dog sits on the bag for 22 minutes.
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(i) Calculate the energy transferred from the dog to the water by heating
in 22 minutes.

(3)
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(i) State an assumption you have made when calculating the energy transferred.
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(i

i) Calculate the temperature of the water after 22 minutes.
(4)

K

temperature = ... °C

(b) Discuss why conduction is the main way that thermal energy is transferred from
: the dog to the water.

(3)
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r

7 (a) Give two pieces of evidence for the Big Bang theory.
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The diagram shows a bottle supported by a finger.

force from finger =2.1N

< not to

scale

28cm

floor

A
weight of bottle

(a) State the name of point Z.

(b) (i) State the formula linking moment, force and perpendicular distance from the pivot.
(1)
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(ii) The bottle does not move.

Calculate the weight of the bottle.
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9 This is a question about a melting ice cube.

(@) The diagram shows an ice cube placed on the ground.
ice cube

ground

(i) The mass of the ice cube is 3.7 g and its area of contact with the ground
is 2.6 x 10*m?2.

Calculate the pressure the ice cube exerts on the ground.
(4)
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Pressure = ...

(i) The ice cube melts and becomes a puddle with a larger cross-sectional area.

Explain how the pressure of the ice cube on the ground changes when it melts.
(2)
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(b) Ice melts at a temperature of 0°C.

On the axes, sketch how the temperature of the ice cube changes as it rises from
a temperature of —-10°C to a temperature of 20°C.

(3)

K

20+

Temperature
in °C

Time

_’|O_

(c) Explain the changes that occur when a solid melts.

Refer to particles in your answer.
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