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Answer all the questions.

1 (a) Fig. 1 shows a filament lamp with a resistance when lit of 40 Q) in series with a 20 Q
resistor, connected to a 9.0 V battery with negligible internal resistance.

1 Qe
uz

A%
0Q

Fig. 1

(i) Calculate the total resistance in the circuit.

total resistance = ...........ccceeeeeiieeeneeennnnn. Q [1]

(ii) Calculate the current in the circuit. Give the units for your answer.

CUITENE = ...oviiiiiiiiiee e [2]

(iii) Calculate the voltage across the lamp.

voltage across lamp = ..........cceeevieviienieenenne. V [1]
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(iv) Calculate the power dissipated by the lamp.

POWET = .eiiiiieeiieeeiieeeiee e W 1]

(b) The power supply on a boat operates at about 24 VDC.

(i) Fig. 2a shows a multimeter with the dial in the off position.

Draw an arrow on Fig. 2b showing the correct position of the dial to accurately
measure the voltage of the power supply on the boat.

Fig. 2a Fig. 2b
1]

(i) State why the dial position you have chosen for your answer will produce the most
accurate measurement.

© OCR 2019 Turn over



4

(¢) A network of resistors is shown in Fig. 3.

1.8V

4+— Il

—

R,
6V T IZI R,
"' 18kQ 0.6mA
. T |
0.8 mA
Fig. 3

(i) Calculate the voltage shown on the voltmeter.

Vo= VvV 1]
(i) State the value of I,.
L= mA [1]
(iii) Calculate the value of L.
L= mA [1]
(iv) Calculate the value of R;.
Ri= e, Q [1]
(v) Calculate the value of R,.
Ry= e, Q [1]
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2 (a) Asine wave is shown in Fig. 4.

voltage / V

A
8

0 p time / ms
(I) 1 3 5

Fig. 4

(i) State the amplitude of the signal in Fig. 4.

amplitude = ......ccoviieiiieieeeees V(1]

(ii) State the period of the signal in Fig. 4.

(iii) State the peak to peak voltage of the signal in Fig. 4.

peak to peak voltage = .........ccooeiiienieniienn, V(1]

(iv) Calculate the frequency of the signal in Fig. 4.
Show your working. Give the units for your answer.

frequency = ....coooevvieiiieiee e, [3]
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(b) An AC supply of frequency (f) 600 Hz is connected to a 3.3 uF capacitor (C) in series with
a 64 Q) resistor (R).

(i) Draw a circuit diagram of the system.

2]
(ii) Calculate the reactance (X,) of the capacitor.
) _ 1
Use the equation for reactance X.= 27fC
Give the units for your answer.
X = [3]
(iii) Calculate the impedance (Z) of the circuit.
Z= i, Q1]
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3 This question is about series-wound DC motors.
(a) Complete the paragraph below using the most appropriate word in each gap.
Choose words from the following list.

Each word may be used once, more than once or not at all.

high infinite low slow Zero

A series-wound DC motor is used to start a car engine. When a voltage is first applied to the

motor it is not turning and so the EMF generated by the motor is .........cccceccvveevveeeneennen. and
the torque provided by the motor is ........cccceevveeecrveerieeennenn. . After a short time the motor has
reached high speed and so the EMF generated by the motor is ..........cccceeveenieiiiiennns and the

torque provided by the motor is ........cceveveeriieeciieniieninns .

[4]

(b) Complete the diagram in Fig. 5 to show how the armature and the field winding are
connected to a battery in a series-wound DC motor.

Label the field winding and armature.

1

12V battery

i

Fig. 5
1]
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(¢) Ina series-wound DC motor the resistance of the armature (R ) is 0.16€2 and the resistance
of the field windings (R ) is 0.04 Q.

(i) Calculate the total resistance (R,) of the series-wound DC motor.

(ii) The motor is used with a supply voltage (V) of 12'V.

When the motor is turning quickly the current in the armature (I,) is 20 A.
Calculate the EMF (E) generated by the motor.

Give the units for your answer.

© OCR 2019 Turn over



10
4  This question is about a stabilised power supply being used as a phone charger.

(a) A phone charger uses a stabilised power supply to produce 5 V DC from 230 V AC.

230V transf R i , smoothing +stabilising circuit , SV
AC input ranstormer rectiier circuit (load regulator) [ DC output

Draw a line to join the name of each block to its function, two have been done for you.
There will be some functions without a connecting line.

Block Function

produces a constant 5 V regardless of whether it is
providing a large current for a flat phone battery
or a small current to a fully charged phone

| rectifier

reduces the 230 V AC to a much lower AC
voltage

| smoothing circuit

| converts alternating current to direct current |

stabilising circuit
(load regulator)

| converts a sine wave to a square wave |

| transformer

keeps the DC voltage above a certain value by
storing charge on a capacitor to provide electricity
to the output when the supply voltage is low

converts electrical energy into mechanical energy |

2]

(b) Draw on Fig. 6 to show how alternating current (AC) can be converted to half-wave direct
current (DC) of the correct polarity using a single diode.

+V
alternating direct
current (AC) current (DC)
ov

Fig. 6

[3]
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(c) State the meanings of the terms direct current and alternating current.

11

QITECE CUITEIIE: <. e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s e e e e e e e e eaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaanans

(d) The DC output of the power supply is protected with a 2 A fuse.

(i) Draw the wires on Fig. 7 to show how all the parts should be connected.

stabilised power supply —
(phone charger) 2 A fuse

(ii) Explain how the fuse works to protect the output of the power supply.

© OCR 2019

Fig. 7

2]
load
(phone)
1]
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5 (a) Fig. 8 shows the circuit diagram for an amplifier.

360 kQ

— —

120 kQ

ov

Fig. 8

(i) Puta around the name of the amplifier circuit shown in Fig 8.

class A inverting non-inverting transimpedance
amplifier amplifier amplifier amplifier
1]
(ii) Label the input and the output of the amplifier on Fig 8. 1]

(iii) Calculate the voltage gain of the amplifier in Fig. 8 using the formula

.V R
Voltage Gain = —2 = _R_f

in in

Voltage Gain = ........ccccceevveecveeneeennenne. [2]

(iv) The input voltage of the amplifier, V,,, is 1.5 V. Calculate the output voltage, V-
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(b) A summing amplifier circuit is used to combine two different signals,
V,=12VandV,=-25V

The feedback resistor of the summing amplifier (R;) has a value of 220 kQ and the input
resistors (R;,) both have a value of 110 kQ.

(i) Draw the circuit diagram for the summing amplifier.

Label all the resistors and inputs with their values.

2]

(ii) Calculate the output voltage of the summing amplifier.

R
Use the formula V,, = _R_F(Vl +V,)

n

© OCR 2019 Turn over
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A_}
E
D —]

Fig. 9

6 Fig. 9 shows a logic gate.

(a) Name the logic gate in Fig. 9. ..o 1]

(b) Complete the truth table for the logic gate in Fig. 9.

A D E

2]

(c) Puta around the correct Boolean expression for the logic gate in Fig 9.

E=A+D E=A+D E=A-D E=A-D E=A®D E=A

[1]
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(d) Fig. 10 shows the logic gate in a larger circuit.

Ao

ke ] o

Complete the truth table for the circuit in Fig. 10.

Fig. 10

A B C D E F G
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1
[4]
END OF QUESTION PAPER
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