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Answer all the questions.

1  Fig. 1 shows the circuit symbol for an operational amplifier.

+Vsuvply

Non-inverting +
>— Output

Inverting -

-V supply

Fig. 1

(a) State, with the aid of the labelled diagram in Fig. 1, three key characteristics of an
operational amplifier.

(b) The circuit diagram for an audio amplifier is shown in Fig. 2.
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Fig. 2
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(i) The voltage gain (A4,) of the amplifier is 20 and the value of R, is10 kQ.
Calculate a suitable value for resistor Ro.

Ry kQ [3]

(ii) A voltage of 10 mV is input into the amplifier. Calculate the output voltage (Vour).
Indicate the units used in your answer.

VOut = woeeeeeeeieieeseseeeseee e [3]
2 Asimple AC circuit is shown in Fig. 3.
\
240V —_— i uF
50 Hz =T
J
Fig. 3

(a) Calculate the reactance (X.) of the capacitor.
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(b) A 200 Q resistor is added to the circuit. The updated circuit is shown in Fig. 4.

4 N\

+
—— 33uF
50 Hz 6) "

—

200 Q
Fig. 4

(i) Calculate the total impedance (Z).
Indicate the units used in your answer.

T e [3]
(ii) Calculate the phase angle ().
Indicate the units used in your answer.
Phase angle @ = .......ccoceviviiieieeeceeee e [3]

(iii) Complete the phasor diagram below for the circuit shown in Fig. 4.
Indicate V¢, Vsypply and the phase angle (¢) on the diagram.

o1

[4]
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3 (a) Define Kirchhoff’s first law.

........................................................................................................................................... [2]
(b) A four resistor network is shown in Fig 5.
1
6Vor—e *
H] 2.2kQ
II A 4 IZ \ 4
33kQ [] [ CAD
[] 10kQ
ov ° ®
Fig. 5
(i) Calculate the value that will be displayed on the ammeter.
CUITENE = .o mA [3]
(i) Calculate the value of 7'if I, = 1 mA.
Indicate the units used in your answer.
Value of I= ... (4]
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4 (a) Ablock diagram for an unstabilised 12 VDC power supply is shown in Fig. 6.

o— —o0
AT B C D _TOE

Fig. 6

(i) Identify the following elements of the power supply shown in Fig. 6.
A has been done for you.

A 240 VAC input

[4]

(ii) The power supply needs to be adapted so that it provides a stabilised output.
Add a block representing a stabilising circuit to the diagram in Fig. 6. (1]

(b) Explain the benefits of load regulation in a stabilised DC power supply.
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5 (a) The circuit symbol for a two input logic gate is shown in Fig. 7.

A
B

Fig. 7

(i) Complete the truth table for this logic gate.

A B o
0 0
0 1
1 0
1 1
2]
(i) State the Boolean expression for this logic gate.
.................................................................................................................................... [1]

(b) A combinational logic circuit is represented by the Boolean expression:

0=(A.B)+C
This forms part of a decoding circuit that opens a door lock mechanism when the correct

code is entered into inputs 4, B and C.
The door lock mechanism opens when there is a logic 1 on the output Q.

(i) Draw the combinational logic circuit represented by the Boolean expression.

[4]
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(ii) Complete the truth table below to determine the code required to open the door lock

© OCR 2018
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6 (a) Draw a circuit diagram for a series wound self-excited DC generator.

[4]

(b) A separately excited DC generator is connected to a 68 Q load and a current of 7 A flows.
If the armature resistance is 1.5 Q determine:

(i) The terminal voltage (V).

(i) The generated EMF (E).

E= V3]

(c) Identify one advantage and one disadvantage of a separately excited DC generator over a
series wound self-excited DC generator.

AVANTAZE: ....eiiiiieiiieee ettt ettt ettt he e et e ht e et e e bt e et e e bt e e abe e bt e enbeeteeennean

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 2(a) or 4(b).
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