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INFORMATION FOR THE USE OF CANDIDATES IN ET2
Preferred Values for resistors

The figures shown below and their decade multiples and sub-multiples are the E24 series of preferred
values.

10, 11, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47, 51, 56, 62, 68, 75, 82, 91.

Standard Multipliers Prefix Multiplier Prefix Multiplier
T x 1012 m x 103
G x 107 I x 1076
M X 106 n X 10*9
k X 103 P X 10*12
Charging Capacitor V. =V,(1-¢eVRC)
— VC
t= —RCln(l — V—O)
Discharging Capacitor V, =V, eV/RC
_ Ve
t= RCIH(V_O)
Alternating Voltages Vv, = Vrms\/i
Silicon Diode Ve =07V
. . Ic
Bipolar Transistor hgg = 1,
VBE = 0'7 V
MOSFETs Ib = gm Vs
555 Monostable T=1.1RC
555 Astable tg = 0.7(R, +R3)C
ty =0.7RzC
f = #
(R, +2Rp)C
' ~ L
Schmitt Astable f= RC
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Examiner
only
(a)  For the circuit below, calculate the effective resistance between:
(1) pointsAand B ...
(1) points A and C ...
30 kQ
—1L
A B 30kQ C
—f
30 kQ
(2]
(b)  In the following circuit, D is a silicon diode.
(i) Calculate the voltage Vour
12V o
39kQ -
1kQ
> Vour
|/ D
0V o ®
[3]
(i) Diode D is reversed. What is the new value of V17 e
[1]
© WIEC CBAC Ltd. (142-01) Turn over.
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2.

Schmitt inverters have many uses in electronics.

(a)

(1) What is the combined effect of the capacitor and Schmitt inverter on the signal
from the switch?

5V o

Counting
System

0V o

(i) What is the name for the sub-system shown in the circuit diagram?

0V o T

INAINIE: et e oot e ettt

(1]

© WJEC CBAC Ltd. (1142-01)

Examiner
only



(b)

Light sensor

Here is a Schmitt inverter being used to condition the signal produced by a light sensor.

5V o

Logic
System

OV o

When connected to a 5V supply, the Schmitt inverter has the following properties

logic0 =0V
logic1 =5V
the output changes from logic 1 to logic 0 when a rising input voltage reaches 3V
the output changes from logic 0 to logic 1 when a falling input voltage reaches 1V

The first graph below shows the light sensor output, V, .

Complete the second graph to show the signal obtained at the output of the Schmitt
inverter.

Schmitt inverter

Output/V Output/V
A A

6 6

5 5

4 4

M
2

/ \/

3 - 5 6 7 8 0 1 2 3 4 5 6 7 8
Time/s Time/s

[3]
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3.

The following circuit is used as a voltage source.

15V o
120 Q
—————— o0
680 Q H VOUT
0V o 7

(a) Thevenin’s theorem is used to produce an equivalent circuit.

(1)  Calculate the open circuit voltage V | ..

(i) Calculate the short circuit current I ..

(i)  Calculate the equivalent resistance R o

© WJEC CBAC Ltd. (1142-01)
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(b)

(i) Draw the equivalent circuit with a load resistance connected across the output
terminals.

(i)) The voltage across the load must not drop below 10V. Use the equivalent circuit to
calculate the minimum load resistance in this situation.

© WIEC CBAC Ltd. (1142-01) Turn over.
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4. Here are four waveforms produced by diode rectifiers. All four graphs have the same scales on
the voltage and time axes.
The voltage across the secondary windings of the transformer is shown as a dotted waveform.

Voltage
y.d — — —
o A\ \
II \\ 1l A\
Graph 1 L - - Time
Voltage
A —
7 A\ 1l \
II \ N .
Graph 2 \ Time
Voltage
~ ~
N
4 AN NAN
/ ' ~__ |/ '
; \ / .
Graph 3 \ Time
Voltage
/T 1N\ V4R N\
; N\ / \ / \
\ p
/ \/ \/ \' Ti
Graph 4 Time

© WJEC CBAC Ltd. (1142-01)

Examiner
only



(a) Complete the following statements using the appropriate graph number.
(i) The smoothed output of a half-wave rectifier with a large ripple voltage is shown
in graph ...
(i) The smoothed output of a full-wave rectifier with a small ripple voltage is shown
ingraph ...

(i) The unsmoothed output of a full-wave rectifier is shown in graph ...

(b)  The following diagram shows part of the circuit of a half-wave rectified power supply.

AC
mains S

Complete the circuit by adding:

* a diode to produce the half-wave rectification
* a capacitor to smooth the output
* aload resistor [3]

© WIEC CBAC Ltd. (1142-01) Turn over.
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10

5. Here is the circuit diagram for a monostable.

The CMOS inverting buffers (NOT gates) have the following parameters:

Parameter Value
Input switching threshold Half supply voltage
Input impedance Infinite
Output current capability 30 mA
Output voltage Supply voltage

(a) Initially the capacitor is discharged. State whether the LED is on or off.
Explain your answer.

[1]
(b)  Switch S is momentarily closed.
(1) Whatis the voltage, V_, across the capacitor at this instant? ...
(i) Determine the time taken for V. to fall to half the supply voltage.
[3]
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11

(i)  State clearly what happens to the LED over a period of 20 s.

(¢c) The LED is lit and the forward voltage drop across the LED is 2 V.
(i) Calculate the voltage drop across resistor R. ...

(i)) Calculate the value of resistance required to limit the current through the LED to
a maximum of 25 mA.

(i)  Select the preferred value of resistor that you would use from the E24 series. Give
a reason for your choice.

© WIEC CBAC Ltd. (1142-01) Turn over.
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6.

12

The diagram shows an astable circuit.

S5V o _=L °
10 kQ
4 3
20kQ 7
555 3 Output
T 6
il e
2.2 uF T+
0V o :

(a) Calculate the value of the mark and space for the astable.

[3]

(b) Draw a sketch to illustrate the shape of one complete cycle of the output waveform.
Label the mark T, the space T, and include suitable scales on both axes.
Voltage
A
» Time

(2]
(¢) Calculate the frequency of the output waveform.

(2]
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An electric fan is used to prevent overheating in a computer.

The specification for the system is:

* the system requires a 9V power supply
* the temperature at which the fan comes on should be adjustable
* the fan motor is capable of being driven directly from the comparator output.

Complete the circuit diagram for a system by adding:

* the reference voltage sub-system to provide a reference voltage of 6V
* the component values used in the reference voltage sub-system

* the sensing sub-system

* the output sub-system

.
+

o

Temperature Sensing ~ Reference Voltage
Sub-system Sub-system

[3]
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8. The following circuit is used to investigate a transistor switching circuit.

(a)

The table shows the results obtained for values of base voltage (V) and collector emitter

6V o °
100 Q
—| 1kQ
R] | |
Vin
0V o ¢ ¢

VOUT

voltage (Vyy7) as the base voltage is gradually increased from 0 to 2.25 V.

(1) Plot a graph of Vg1 against Vi on the axes below. Label both axes with your

Vi !V Vour !V
0.25 6.00
0.50 6.00
0.75 5.45
1.00 3.27
1.25 0.65
1.50 0.32
1.75 0.21
2.00 0.21
2.25 0.21

chosen scales.
Vour !V

i

A
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(i)  Use the graph to determine the minimum value of Vy that will cause the transistor
to saturate.

(i11)  Use this value of Vjy to calculate the base current.

(b)  Calculate the collector current when the transistor is just saturated and hence determine
the current gain (hgp) of the transistor.

TURN OVER FOR QUESTION 9
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9. The following diagram shows a simple regulated power supply.
The zener diode requires a minimum current of 7 mA to maintain the zener voltage.

12V o °
25Q
(O
47V /\ LO/}D Vioap
ov e

(a) Calculate the current through the 25 Q resistor when there is no load connected.

2]

(b)  Calculate the minimum power rating required for the 25 Q resistor.
2]
(c) What is the maximum load current that the power supply can provide whilst still
maintaining the zener voltage? [1]

(d)  Sketch a graph to show how V| 4, changes as the load current is increased gradually
from 0 to 400 mA.

Voltage /V
A

8

6

0 > Current/mA
0 100 200 300 400 2]

THERE ARE NO MORE QUESTIONS IN THE EXAMINATION
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