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Answer all the questions.

1 (a) Aninverting operational amplifier is required for a preamplifier circuit. The amplifier
must have a closed loop voltage gain of -20.

(i) For an inverting operational amplifier circuit

Rfeedback

Voltage gain=A4 = —
se8 4 Rinput

Give suitable values for Rr..qpqc and Ry in the inverting amplifier circuit.

Rfeedback S KQ
Rznput Y KQ
[4]

(ii)) Draw the circuit diagram for the inverting operational amplifier circuit.
Add the resistor values to the circuit diagram.

[5]
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2 (a) AnAC circuit has an inductor of 2 H connected in series with a resistor of 25Q and a
variable capacitor. The supply voltage is 120 V, 60 Hz.

(i) Draw the circuit diagram. Include all component values.

[5]

(i) Calculate the value of capacitance in the circuit when X, =X . Indicate the units used
in your answer.

Capacitance = .......ccceevveereeeeieenieeieenie e [5]

© OCR 2018 Turn over
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3 (a) Inalow voltage lighting system, two filament lamps are connected in parallel to a
12 V DC supply. The resistance of one lamp is 5Q and the resistance of the other 2.5Q..

(i) Draw the circuit diagram. Indicate all values on the diagram.

3]
(ii) Calculate the total resistance of the circuit.
Total resiStance = ...........cccceevvveeeevveeeeenns Q (3]
(iii) Calculate the power dissipated in the 5Q filament lamp. Indicate the units used in
your answer.
Power dissipated = .........cccoveeeciiiiiieeeieee [3]
(iv) Calculate the energy used by the 5Q filament lamp if the circuit is operational for
1.5 hours. Indicate the units used in your answer.
Energy used = .....ccooveviiniieieeieeeee e [3]

© OCR 2018
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4 (a) Fig. 1 shows an incomplete bridge rectifier circuit.

L1
B

Fig. 1

(i) Complete the circuit diagram in Fig.1 to show the bridge rectifier. Indicate the input
voltage (¥, ) and the output voltage (V) on the diagram.

[5]

(ii) Sketch the waveforms for ¥, and V' on the axes below.

<

in out

2]

(b) The instantaneous value of the input voltage to the bridge rectifier is v volts where
v=100sin126¢. Calculate the frequency of the voltage signal.

Frequency = ......cccoooiiiiiiiniiiiiiiee, Hz [2]
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5 (a) The circuit symbol for a two input logic gate is shown in Fig. 2.

A —

B —

Fig. 2

Complete the truth table below for the logic gate shown.

Al B o
0] 0
0 | 1
1 0
1 1

(b) Complete the table below.

The first one has been done for you.

www.xtrapapers.com

2]

Logic Gate

Boolean Expression

r

0=A.B

A

ohe
o
o
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(c) A combinational logic circuit is shown in Fig. 3.

0o
\ Y
B O @ /
Fig. 3
(i) Complete the truth table for the circuit shown in Fig. 3.

Al B| X| v ]| oo

0 0

0 1

1 0

1 1
[6]

(i) State the name of the logic gate equivalent to the combinational logic circuit shown in
Fig. 3.

© OCR 2018 Turn over
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6 (a) Give four reasons why starters are used in DC motors.

[4]
(b) Fig. 4 shows the diagram of a two point starter, used in a series wound DC motor.
[4]
R R3 I{4
Starting No-volt trip coil
resistance

Soft iron piece

Starter handle

Spring

®F]
3 Series
+ ) field
o—=0
VDC
o o Armature

Fig. 4
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Explain the purpose and operation of the no-volt trip coil in the motor starter shown in
Fig. 4.

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE

If additional answer space is required, you should use the following lined pages. The
question number(s) must be clearly shown — for example 6(a) or 6(b).
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