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Answer all questions in the spaces provided. b
A student investigated how the curent in a diode varies with the potential difference
across the diode.

Figure 1 shows the circuit used.

Figure 1
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[0]71].[1] complete the sentences.

[2 marks]
in the circuit, the diode and the variable resislor are connected in
in the circuit, the diode and the volimeter are connecled in
Question 1 continues on the next page
Turn over »
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Figure 2 shows the results.
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|[2] Draw a line of best fit on Figure 2.
[1 mark]
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10]1].[3] Describe a method the student could use 1o obtain the results shown in Figure 2.

[6 marks]
[0]1].[4] Compiete the table to show how the resistance of the diode varies
between =1.0V and +1.0V.
Use Figure 2. , :
; 7 [2 marks]
Tick (+') one box in each row.
Table 1
: High Low
Potential difference across the diode e e e
-1.0V
-05V
05V
=10V
Turn over »
Il III for more:
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[0]1].[5] itis not safe to use a potential difference greater than +1.0 V across the diode. boe
Suggest one reason why.
[1 mark]
12
Il. Il for more:
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A student investigated the change of state of water from a liquid 1o a gas. s

0]2].[1] wnich of the following properties of a substance stays the same when a

change of state takes place? _
[1 mark]
Tick (+') one box.
density
mass
volume
Turn over »
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Figure 3 shows the apparatus used. ben
Figure 3
Beaker

cJ
€3
==

This is the method used.

1. Pour some water into the beaker.

2. Record the volume of water in the beaker,

3. Heat the water using a Bunsen bumner until the water begins to boil

4. Continue to bodl the water for 10 minutes and record the new wolume
after 10 minutes.

5. Calculate the change in volume of the water.

08



e el el
nduade Fer

E]E[E] The student used the change in volume (o delermine the change in mass of the waler. o
The change in mass of the water was 0.020 kg.
The energy needed 1o turn 0.020 kg of iquid water into steam at 100 *C is 46 000 J.

Calculate the specific latent heat of vaporisation of water.

Use the Physics Equations Sheel. 5 :

Speafic latent heat = Jkg
Question 2 continues on the next page

Turn over »
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Use the Physics Equations Sheet to answer Questions 02.3 and 02.4. it

[0]2].[3] write down the equation which links energy transferred (E), power (P) and time (1).

[1 mark]
(0]2]. 4] The power output of the Bunsen bumner was 115 W.
Calculate the time taken for the Bunsen bumer lo transfer 46 000 J of energy.
[3 marks]
Time = ‘seconds
Illll for more:
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0]2].[5] The student calculated that more than 0.020 kg of water should have changed to a box
gas in 10 minutes.
Why was the mass of water that changed to a gas less than the student expected?
[2 marks]
Tick (+) two boxes,
The beaker of water was not insulaled,
The Bunsen bumer transferred more energy o the waler than expected.
The power output of the Bunsen burner was greater than 115W.
The reaction time of the student affected the results.
Thermal energy was ransferred to the surroundings. 10
Tum over for the next question
; Turn over »
I..ll for more:
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In 1979, an accident in a nuclear power station in the USA caused the release of _
two different radicactive isolopes.

Table 2 shows information about the two isolopes.

Table 2
Isotope Radiation emitted HalfJife
Xenon-133 Bela S days
Krypton-83 Beta 11 years

[073][1] Complete the nuclear equation for the radioactive decay of xenon-133.

Xe >  Cs+je

E] Calculate the percentage of xenon-133 that will remain after 15 days.

Use Table 2.

12
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were released.
Initially, the xenon-133 caused a greater level of risk than the krypton-85.

After some time, the kryplon-85 caused a greater level of risk than the xenon-133.

Explain these changes o the levels of risk from the radioactive isolopes.

Use Table 2. - A
[3 marks]
Question 3 continues on the next page
i Turn over »
I.I Il for more:
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Muciear fission reactions release energy in nuclear power stations.

E] In nuclear fission, a neutron is absorbed by a uranium-2335 (U-233) nucleus which
spiits in two and releases two neutrons.
Figure 4 shows a nuclear fission reaction.

Figure 4

Complete Figure 4 1o show how nudear fission can lead 1o a chain reaction.
[2 marks]

E Muciear fission reactions in nuclear power stations are carefully conftrolled.

Give one consequence of not controlling nuciear fission reactions.
[1 mark]

Illll for more:
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[o]a] Figure 5 shows a child sliding down a plastic slide.

0|4 .1 Asthechid slides, the child becomas negatively charged

Explain why.
[3 marks]
Question 4 continues on the next page
Turn over »
lII II I for more:
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Use the Physics Equations Sheel lo answer Questions 04.2 and 04.3, b

0]4].[2] which equation links charge flow (Q). energy (E) and potential difference (V)7
[1 mark]
Tick (+) one box.

Q=ExV

o
I

=]
1]
m< <Im

5
.
=

[0]4].[3] Atthe bottom of the siide, the child touched a metal pole.
There was a charge flow from the child to the metal pole.
The charge flow transfemed 0.21 J of energy.

[3 marks]

Charge flow = [

1 &
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IEE] There would not have been a charge flow if the slide had been made from metal bow
instead of plastc.
Explain why.
[2 marks]
r}
Tum over for the next question
_— Turn over »
I.l Il for more:
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In 1911, a scientist called Emest Rutherford developed an experiment that led 1o the s

nuclear model of the atom.
In the expenmenl, alpha particles wene direcled at a sheet of gold fod.

Figure 6 shows the path of an alpha particle passing close 10 a gold nudleus.

Figure &

ek i Gold nucleus
Alpha particle
O

E Explain where on Figure 6 the alpha particle experiences the greatest electric force.
[3 marks]

18

L (LR s ]



19

[0]5].[2] Figure 7 shows the nuclear model of the atom developed by Rutherford,

Figure 7

H r:I!. .E

Describe the features of the nuclear model of the atom developed by Rutherford.

[4 marks]
Question 5 continues on the next page
PN Turn over &
I.!Il for more:
1 VR G BT

e el el



20

e el el

11 ntuade P
[0]5].[3] Miels Bohr adapted the nuclear model of the atom. box
Figure 8 shows the energy levels in the Bohr model.
The electron in Figure 8 has absorbed electromagnetic radiation and moved o
energy level B.
[2 marks]
]
II l.l for more:
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Tum over for the next question
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A student investigated the heating of an iron block. e
Figure 9 shows the apparatus used.
Figure 9

This is the method used.

1. Tum the power supply on.

2. Wait until the temperature of the thermometer starts 1o increase and then start the
tencioc)

3. Record the temperature on the thermometer every 30 seconds.

4. Tum the power supply off when the lemperature has increased by a large amount.
[0]6]. 1] The power output of the power supply was 60 W for the whole of the investigation.

What type of variable was the power output of the power supply?
[1 mark]

IIIIl for more:
22
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0/6). 2] The heater and thermometer were in different holes in the block . s
When the healer was switched on there was a delay before the temperature on the
thermometer started lo increase.
Suggest why. o
[1 mark]
Question 6 continues on the next page
Turn over »
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Figure 10 shows the results. tro

s s adsa sz Maasadkssa sl scsasBacsafassad

PEFIIEE IS TS PP TP i ST S )

Temperature
in *C

NN i SR NI TR TR m——

0 100 200 300

II lll for more:
Z2 &



25

s ol el
K : Ry
06, 3| Athermal energy of 14.4 kJ was transferred to the iron block between 0 s and 300 s. s
The mass of the iron block was 1.5 kg.
Determine the specific heal capacity of iron using the student’s results.
Use the Physics Equations Sheet.
Give the unit. s :
[5 marks]
Spedific heat capacty = Unit
0]6]./4] Tne student carried out the same experiment using an aluminium block of
mass 1.5 kg.
The thermal energy transfemed to the aluminium block each second was the same.
The specific heat capacity of aluminium is 2 imes greater than the specific heat
capacity of iron.
Draw a liné on Figure 10 1o predict the results with the aluminium block. T
[2 marks]

Turn over »
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: 0 T A nerve conduction test is used by a doclor o investigale the human nervous syslem. —
The test uses electrical pads

Figure 11 shows a nerve conduction tes! taking place,

Figure 11

—— Elecincal wires
-~ connected to
test machine

—

0/ 7.1 Thereisa polential difference of 120 V between the electrical pads.

The current between the pads is 6.0 mA.
Calculate the resistance of the body tissue between the electrical pads.

Use the Physics Equations Sheel
[4 marks)

Resistance = 0

|Iu|]l for more:
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|0]7]./2] The doctor changes the settings on the nerve conduction machine. boe
A charge of 2.8 = 10-* C flows through the body tissue between the electrical pads in
a time of 250 ps.
Calculate the current.
Use the Physics Equalions Sheet.
[4 marks]
Current = A
'0]7].[3] Toavoid an electric shock, the doctor does not touch the electrical pads while the
nerve conduction lest takes place.
[2 marks]
10
_ Turn over »
I.l II for more:
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08| Figure 12 shows a roller coasler ride. o
Figure 12
_Position B
/s
Start Position
ST T IIT]
From the start position, the carmiages are accelerated to position A.
The camages then move up and over the hill.
:?F-I Describe how the energy stores of the camiages change as the camiages move from
position A to position B.
[2 marks]
|. l II for more:
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108.[2] Tomove up the hill to position B, the carriages need a minimum speed after s
accelerating from the start position.
The carmages and passengers have a total mass of 35 000 kg.
Position B is 65 m higher than position A.
gravitational fiedd strength = 9.8 Nkg

Calculate the minimum speed needed.

Use the Physics Equations Sheel
Give your answer o 2 significant figures.
[6 marks]
Minimum speed (2 significant figures) = m's
Question 8 continues on the next page
_ : Turn over &
I.!ll for more:
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[0]8].[3] sometimes, the camages do not have enough speed to reach position B, 5o they s
roll back down to position A
When the carriages roil back down, brakes are used to decrease the speed.
Describe the changes to the energy stores of the system as the speed of the
carmages decreases.
[2 marks]
10

for more:
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A student investigated the relationship between the pressure in a gas and the b

volume of the gas al constan! lemperature.
Figure 13 shows the apparalus used.

Figure 13

This is the method used.

1. Record the initial volume of gas in the syringe and the reading on the
pressure gauge.

2. Place a 4.0 N weight on the plunger.

3. Record the new volume and the new pressure of the gas.

4. Repeat steps 2 and 3 until a weight of 16.0 N is on the plunger.

10]9].[1] Falling weights are a hazard in the investigation.

Give one risk and the cormesponding precaution in the investigation.

[2 marks]
Risk
Precaution
Turn over »
L -
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Figure 14 shows the results. tro
Figure 14
1501
140}
1301
inkPa 120

“The pressure in the gas was inversely proportional fo the volume of the gas.”
Expiain how the results in Figure 14 show that the student was comect.

You should include calculations.
[3 marks]

Ill Il for more:
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10]9).[3] The pressure in a fixed mass of gas increases as the volume of gas decreases al b
constant lemperature,
Explain why.
[4 marks]
9
Tum over for the next question
ida Turn over »
I.I Il for more:
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A student built a circuit,

Figure 15 shows the circuit diagram for the circuit.

Figure 15

*
==l

O—D
®

[170].[1] The potential difference across the resistor is 1.5 V.
The power output of the resistor is 0.18 W.

Calculate the resistance of the resisior.
Use the Physics Equafions Sheet
[5 marks]
Resistance = (4]
I..Il for more:
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11]0]./2] Alroom temperature, the thermistor and the resistor have the same resistance. s
Explain how the cument in the battery compares with the current in the resistor at room
lemperature.
[2 marks]
'1]0].[3] The temperature of the thermistor is increased.
Explain how the ammeler reading and the volimelter reading are affected by the
ey ,
[4 marks]
e
Voltmeter reading
11
END OF QUESTIONS
I.III for more:
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