Current, Potential Difference and Resistance (H)

Questions are for both separate science and combined science students

Q1.

Figure 1 shows a student putting a coin into a vending machine that sells food.

Figure 1
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The vending machine is connected to the mains electricity supply.

What is the frequency and the potential difference of the mains electricity
supply in the UK?

Frequency = 50 Hz

Potential difference = 230 V

The vending machine identifies the value of the coin by measuring the resistance
of the coin.

(b)

The power dissipated by the coin is 340 mW when the current in the coin is
0.75 A.

Calculate the resistance of the coin.

Use the Physics Equations Sheet.

‘ power = (current)? x resistance ’ P=PR ‘

Pz 240w = 250 16°W = O34 W

P = I*R

d= € = 024 = 060 52

1? (0-75)?

(2)
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Resistance = OGO Q

(4)
(c) Coins that are dirty are not recognised by the vending machine.
Suggest one reason why.
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(1)

Figure 2 shows part of a different circuit that is used to monitor the temperature
inside the vending machine.

Figure 2
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(d) The circuit symbol for a thermistor has not been included.

Draw the circuit symbol for a thermistor in the box below.
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(1)
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Figure 3 shows how the resistance of the thermistor varies with temperature.
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The cooling system inside the vending machine turns on when the
temperature of the thermistor is above 20 °C.

Determine the potential difference across the thermistor when the
temperature is 20 °C.

Use the Physics Equations Sheet.
Wigg T=20°C,  Uscemsty = 20 82
QMLE)JN\ Secied, .. Q'rn'r 400 + %0 = U4g0N
10 ofl U 6 coleolale ol comeul:
V=18 T=v - 1V . 0025 §
" 430 SU
2 Sedss, 0 toul caleolab D, arm  Uoemaloc:
V=14
V= 0-029A % 0 = 2.0V

Potential difference = 2 0 Vv
Figure 2 (5)
(Total 13 marks)

1

1)

N

—E

-
1
1

PR —

—_——

400 52
| U, So:

LR QTOTQL ) LH)O *%0

%0

Thermistor
o

bsgo



Current, Potential Difference and Resistance (H)

Q2.

The live wire in a three-core cable is connected to a fuse inside a plug.

A fuse contains a wire that is designed to melt when the current gets too great.

The figure below shows a fuse.

Fuse wire

(a) Draw the circuit symbol for a fuse in the box below.

(1)

(b) The fuse wire melts when there is a charge flow of 2.0 C for 400 ms.

Calculate the current in the fuse wire.

Use the Physics Equations Sheet.
L= 40me = 400x10%s = O4s
charge flow = current x time ‘ o=1It ‘
20 C Q =Tt
? 1
2 0-4s L OYso
1-=50

Current = 5 A
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(4)
(Total 5 marks)
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Q3.

A student investigated how the current in a filament lamp varies with the potential
difference across the filament lamp.

The figure below shows the results.

Current
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(@) Describe a method the student could use to obtain these results.

You should include a circuit diagram.
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(6)

(b) Determine the resistance of the filament lamp when the potential difference
across itis +3.0 V.

Use the Physics Equations Sheet.

Use the figure above.

Fom aogh, ak V=420, T= 01640

‘ potential difference = current x resistance ‘ V=IR ‘

14
\V = 20V = 975 2
1 016 A

n

\
d

n

Resistance = \%75 Q
(3)
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Current

in amps

0.25

016

(c) The currentin the lamp is 0.21 A when the potential difference across the

lamp is 6.0 V.

Calculate the energy transferred by the filament lamp in 30 minutes.
Use the Physics Equations Sheet.

I= 02 @ € bowsfoved @ 30 min
V=60V

L= 20x60 = 1900 ¢

‘ charge flow = current x time ‘ o=1t ‘

Q=It =020x1300s = 27§ C
| energy transferred = charge flow x potential difference ‘ E=QV ‘
E=QV

215 C = 6-0V

426% 3

1)

Energy transferred = 22@% J

()

(d) The power output of the lamp is 1.0 W when the potential difference across

the lamp is 5.0 V.

W 4w = x4
A student predicts that the power output would be 4.0 W if the potential
difference was doubled. V5'O =5 xQ

Explain why the student is not correct.

‘ power = potential difference x current ‘ P=VI ‘
P= vl
-
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Q4.

Figure 1 shows some hair straighteners.

Hair straighteners contain heating elements.

Figure 1

(@) When the hair straighteners reach normal operating temperature, an LED
turns on.

Draw the circuit symbol for an LED in the box.

%
)

(1)

(Total 1 marks)
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Questions are for both separate science and combined science students

Q1.

Figure 3 shows the negatively charged metal dome and an earthed conductor.

Figure 3

Metal dome

Earthed conductor

When the earthed conductor is moved towards the metal dome, there is a
spark between the dome and the earthed conductor.

(@) The spark transfers 0.60 J of energy, and 2.0 uC of charge is transferred
from the dome to the earthed conductor.

Calculate the potential difference between the metal dome and the earthed
conductor.

Use the Physics Equations Sheet.
0= 20,( = 20x0°C
E 0603 | energy transtered = charge low x potential diference | rov |
E=QV, V=€ 0603
Q 2-:0%10°°C
V = 300 000V
Potential difference = 200 000 Vv

s\

n
n

(4)
(Total 4 marks)
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Q4.

(@) The town of Hornsdale in Australia has electricity supplied by a huge battery.
€
On one day the battery transferred 3.24 x 10" J of energy to the town.

%4
The potential difference of the town s electricity supply is 230 V.

Calculate the charge flow to the town on this day. G
Use the Physics Equations Sheet.

Give your answer to 3 significant figures.

‘ energy transferred = charge flow x potential difference ‘ E=QV ‘

E=32%2x10" 3 E =qQV
Q:=7 Q=€ . 324x(0" 7
V = 220V V 220V
Q= 1409695652 C
Charge flow (3 significant figures)3= -4l % 10" C

4)
1410 000 000C (Total 4 marks)
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Q5.

Figure 1 shows some hair straighteners.

Hair straighteners contain heating elements.

(a)

Figure 1

P

The hair straighteners have a maximum power output of 120 W.

The energy transferred to the hair straighteners to reach normal operating
temperature is 3.6 kJ.

Calculate the time taken for the hair straighteners to reach normal
operating temperature when operating at maximum power.

Use the Physics Equations Sheet.
=26k3 = 36xI0°3 = 36007
120 W

3]

n

et

L.' < 7 ‘ energy transferred = power x time ‘ E=Pt ‘
t

2

€ . 360037 = 30

e ow

Time = 30 seconds

4)
(Total 4 marks)



Series and Parallel Circuits (H)

Questions are for both separate science and combined science students

Q1.
Figure 2 shows the circuit diagram for the hair straighteners.
Each resistor represents a heating element.

The power output of the hair straighteners can be changed by closing different

switches.
Figure 2
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(@) Why do the hair straighteners not turn on when only switch S: is closed?
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(1)

(b) Figure 3 shows the hair straighteners circuit with switch S+ closed.

Figure 3
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Switch Sz and switch S; are then closed at the same time.
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Explain what happens to the power output of the power supply.
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power = potential difference x curren

t

‘ P=VI ‘

P=VIl , Pl s ¢ 17 ¢1
(3)
(Total 4 marks)
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Static Electricity (H)

Questions are for separate science students only

Q1.

Figure 1 shows a static electricity generator. (Physics only)

Figure 1

Metal dome

Rubber belt

l Movement of belt

Motor

The rubber belt is turned by a motor.

As the rubber belt moves, charge is transferred from the rubber belt to the
metal dome.
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(a) Figure 2 shows a student touching the metal dome of the static electricity
generator.

The dome is negatively charged.

Figure 2

Explain why the student s hair stands up on end.
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(3)
The charged metal dome creates an electric field.

(b) What is an glectric field?

(1)
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(c) How does the electric field strength vary as the distance from the charged
metal dome increases?

V|

(1)

Figure 3 shows the negatively charged metal dome and an earthed conductor.

Figure 3
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When the earthed conductor is moved towards the metal dome, there is a
spark between the dome and the earthed conductor.

(d) The spark transfers 0.60 J of energy, and 2.0 uC of charge is transferred
from the dome to the earthed conductor.

Calculate the potential difference between the metal dome and the earthed
conductor.

Use the Physics Equations Sheet. ¢
0= 20 = 200" C
E O. G’O j ‘ energy transferred = charge flow x potential difference ‘ E=QV ‘

n

s\

€ =QV V=€ 0603
Q 2-:0%10°°C

V = 200 000V

n

Y

Potential difference = 200 000 v

(4)



Static Electricity (H)

(e) Which of the following changes would increase the distance a spark can
jump between the dome and the earthed conductor?

Tick (V') one box.

Decreased charge on the metal dome

Decreased electric field strength

Decreased electrical resistance of air \/

Decreased potential difference

(1)
(Total 10 marks)



Static Electricity (H)

Q2.
A student rubbed a plastic rod with a cloth. (Physics only)

The rod became negatively charged and the cloth became positively charged.

(@) Explain why the cloth became positively charged.
5 Horo are oo positive  diaiops tlean
Maabwu?@_odu_cﬂr%.

(3)
Figure 1 shows the negatively charged rod on a balance.
Figure 1
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Figure 2 shows another charged rod being held stationary above the rod on the
balance.

The rods do not touch each other.

Figure 2
Charged plastic rod ’ /
o
P .
C | i
¢ 1 ] I J ’ %
/ 100.35 g| \\

L™ T

(b) Explain why the reading on the balance increases.
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(3)
(c) The balance had a zero error.
The zero error is not important in this experiment.
Give the reason why.
Ol Ol dwwy i ‘@%MM
(1)

(d) A negatively charged rod is held near an earthed conductor.

Explain why a spark jumps between the negatively charged rod and the
earthed conductor.

(3)
(Total 10 marks)



