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Mark Scheme

A decreasing signal, v’
takes trigger to less that 1/3 of the Vi etc v/ (2 marks)

Once triggered, the output goes high, v/

Discharge switches off, v/

The capacitor charges through the 10kQ resistor, v/

Until the voltage across the capacitor is 2/3 V, v/

Output goes low, Discharge switches on v/ (5 marks)

T=11RC=1.1x10"x10*=0.11ms v v (2 marks)
(question total 9 marks)

Differential voltage gain=R;/ Ry v
=G, =10%10°=10 v v (3 marks)

Vour=(Vi—=V)xR{/R=-02x10=-2V v vV (2 marks)

Signal 2 is subtracted from Signal 1 by the difference amplifier v*

The noise is common to both signals and so will be reduced (disappear) v/

The two microphone signals will also be subtracted but since signal 2 is

the inverse of signal 1, the output will be twice signal 1 (or2) v v/ (4 marks)
(question total 9 marks)

D connectedto Q v .

CK connected to previous Q v

All resets connected together v/

Output of AND gate connected to reset v
Output C to AND gate v/

Output D to AND gate v/ (max 5 marks)
Hours D C B A
first 0 0 0 0
second 0 0 0 1
third 0 0 1 0
tenth 1 0 0 1
last 1 0 1 1
(minus 1 pererror) v v vV vV (4 marks)

(question total 9 marks)
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summing amplifier, mixer etc v’ (1 mark)
)] Voltage gain of 5
(i1) Increase feedback resistor by a factor of 5 to 500kQ v* v/ (3 marks)

@A) Additional resistor added v/
To inverting input v'

(i1) It needs four times the gain of the others v/
calculation v/
=>resistor value = 25kQ v (5 marks)
(question total 9 marks)

On each rising edge of the clock pulse v/
Q becomes equalto D v/ (2 marks)

On each rising edge of the clock pulse v/
The logic state of each flip-flop is moved to the next flip-flop along v/
The logic state of D of the first flip-flop is transferred to Q of the first

flip-flop v/ (3 marks)
QA QB Qc Qp D input of
first flip-flop
0 0 0 0 1
1 0 0 0 1
1 1 0 0 1
1 1 1 0 0
0 1 1 1 1
1 0 1 1 1
Vv vy (4 marks)

(question total 9 marks)

0to AVy v (1 mark)
T=0.69xRxC=0.69x10*x10"=0.69ms v v (2 marks)
(1) Voltage follower, buffer etc v/

(i1) To prevent the output circuit altering the charging rate of the
capacitor v’ (2 marks)

(1) The NOT gate switches at half of the supply voltage v/
0.7ms is the time taken for the capacitor to charge to this value v’
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(ii) The curve shows the way in which the capacitor voltage
changes with time (or exponential charge curve) v/
The vertical line is when the MOSFET rapidly discharges the
capacitor v’ (4 marks)
(question total 9 marks)

Non-inverting amplifier v/

G,=1+R;/R;=1+2200/10=221 v (2 marks)
10°=221 xf v

=>f=10°/221=4.525kHz v (2 marks)
(1) Cross over distortion v/

(i1) Apply a bias voltage to each MOSFET v/
So that each MOSFET is just conducting v/
There is a quiescent current v/
Use voltage divider. diodes etc to produce the bias voltage v
etc (3 marks)

Output voltage trying to exceed the supply voltage v

Output clipped to the supply voltage v

Gain of amplifier set too high v/

etc (3 marks)

P=V3/2xR)=12/2x8)=144/16=9W v v Vv (3 marks)
(question total 13 marks)

Paper = 67






