
VCE VET ELECTROTECHNOLOGY
Written examination

Tuesday 15 November 2011
 Reading time: 9.00 am to 9.15 am (15 minutes)
 Writing time: 9.15 am to 10.45 am (1 hour 30 minutes)

QUESTION AND ANSWER BOOK

Structure of book
Section Number of 

questions
Number of questions 

to be answered
Number of 
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A 20 20  20
B 10 10  80

 Total 100
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SECTION A

Question 1

anode cathode

gate

  Figure 1

A.
B.
C.
D.

Question 2

  Figure 2

A.
B.
C.
D.

Question 3

A.
B.
C.
D.

SECTION A – Multiple-choice questions

Instructions for Section A
all

correct best answers

not



SECTION A
TURN OVER

Question 4

A.
B.
C.
D.

Question 5

A.
B.
C.
D.

Question 6

A.
B.
C.
D.

Question 7

A.  6
B.  8
C.  10
D.  12



SECTION A

Question 8

A

B

X

A B

0 0 0

0 1 1

1 0 1

1 1 0

 Figure 3

A.
B.
C.
D.

Question 9

A. 1 K5
B. 25 K
C.
D.

Question 10

100 R

50 V

400 R

 Figure 4

A. 10 V
B. 20 V
C. 30 V
D.



SECTION A
TURN OVER

Question 11

50 R

25 R

100 R10 V

  Figure 5

A.
B.
C.
D.

Question 12

  Figure 6

A.
B.
C.
D.

Question 13

A.
B.
C.
D.

Question 14

A.
B.
C.
D.
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SECTION A – continued

Question 15

rotor

commutator

Figure 7

Figure 7 shows a disassembled DC permanent magnet motor.
The commutator of the motor
A. increases bearing life due to its segmentation.
B. reduces brush wear by limiting rotor coil current.
C.
D.

Question 16
The binary number 0101 1010
A. 22H
B. 38H
C. 5AH
D. 8CH

Question 17
Your personal computer’s (PC) operating system uses virtual memory.
Virtual memory uses
A. cache memory.
B. an area on the hard disk drive.
C. SRAM memory inside the computer’s CPU.
D. part of the computer’s main dynamic RAM.

Question 18
A SATA hard disk drive is installed in a PC in preference to other types due to
A. a simple cable connection.
B. a built-in cache memory on the drive.
C. no additional DC power connections being required.
D. the system BIOS not requiring to see the SATA drive.



Question 19

router

hub/switch

small business network

Figure 8

A.
B.
C.
D.

Question 20

A.
B.
C.
D.

END OF SECTION A
TURN OVER
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SECTION B – continued

Question 1
Complete the table below with the corresponding component photo (A.–H.) and the circuit symbol (i.–viii.).

Component

Symbol

i.

iv.

vii.

ii.

v.

viii.

iii.

vi.

Component Photo Symbol

phototransistor

crystal

circuit breaker

8 marks

SECTION B

Instructions for Section B
Answer all questions in the spaces provided. 
State all formulas and calculations.
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SECTION B – Question 2 – continued
TURN OVER

Question 2

battery
charger compressor

refrigerator

battery fuse
box

LED
lighting

netbook
computer

 

  Figure 1

your power requirements for one day (24 hours) if the battery is unable to be charged.
Figure 1 shows a block diagram of your proposed system.
Table 1 shows the percentage of available battery capacity before recharging is required for three different types 
of lead-acid batteries.

Table 1

Lead-acid battery type Available battery capacity

starter battery 20%

marine battery 50%

deep-cycle battery 80%

a. The power consumption for each device, plus the average daily usage, is listed in the table below. The 
current drawn by the appliances and their required battery capacity, in ampere-hours, can be calculated.

 Fill in the gaps on the table below.

Device Power (W) Average daily 
usage (hr)

Current drawn 
(amps)

Required 
battery capacity 

(A–H)

netbook computer 30 W 2 2.5 A 5 A–H

LED lights 12 W 4 4 A–H

refrigerator 60 W 6 5 A

2 marks

b. You decide to add some electrical appliances and your daily battery consumption is now 50 ampere-hours. 
You then purchase an additional lead-acid marine battery (refer to Table 1).

 What capacity battery will you require?

1 mark



SECTION B

c.
 i.

 ii.

d.
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SECTION B
TURN OVER

Question 3

R1 V

12 volts
A

R2

R3

  Figure 2

a. circuit
1 2 3 

2

3 Ensure meter polarity is shown

b. 1 2 3

c. 3



SECTION B – Question 4

Question 4

2 k

–t

I/P

7805 +5 V

1 k

+12 V

O/P

relay

Peltier
module

microcontroller

Figure 3
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Figure 4

a.

b.
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SECTION B
TURN OVER

c.

d.



SECTION B

Question 5

AC

active
pump

neutral

earth

Figure 5

a.

b.

c.

d.

e.
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SECTION B
TURN OVER

Question 6

A

B
X

C

Figure 6

a.

A

B X

C

Figure 7

b.

A B

0 0 0 0

0 0 1 0

0 1 0

0 1 1

1 0 0

1 0 1 0

1 1 0

1 1 1 0



SECTION B – Question 7

Question 7

+5 V

10 k

10 k

330 R

4 k7

EN
R

A B C D

MSB

BCD to seven 
segment decoder

LSB

Figure 8

Table 2

Enable (EN) Reset (R) Clock D (MSB) C B A (LSB)

× × × × ×

× 0 0 0 0

0 0 0 1

0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0

0 1 1 0

0 1 1 0

0 1 1 0

a.

b.
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SECTION B – continued
TURN OVER

c. Refer to Table 2. How many laps will be counted before the binary counter is disabled?

1 mark

d. Which two outputs of the binary counter would need to be connected to the NAND gate in order to stop 
the binary counter after nine laps?

1 mark

e. The following symbol appears at the clock input to the counter.

 i. What does the dot indicate?

 ii. What does the arrow indicate?

1 + 1 = 2 marks



SECTION B

Question 8

R1 R4

V out
R5

voltage controlled
switch (Q1)

12 V DC

R2

C1

1.0 μF

 Figure 9

1 2

1

1

a.
 i.

 ii.

b. 1
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SECTION B
TURN OVER

Question 9

a.

 i.

 ii.

1 2

Figure 10

b.

c.

d.

e.



SECTION B – Question 10

Question 10

AC
12 VAC R load

T1

D1

D2D3

D4

A

240 VAC
50 Hz

  Figure 11

a.

b.

c.

d. 1

e.
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END OF SECTION B
TURN OVER

f.
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END OF QUESTION AND ANSWER BOOK

Formula sheet

T 1 2 3

1
R

= 1
R

+ 1
R

+ 1
RT 1 2 3

V V R
RX S
X

T
=

⎛

⎝
⎜⎜⎜⎜

⎞

⎠
⎟⎟⎟⎟

V  = 2  × V

N1
N2

V
V

N
N

I
I

primary

secondary

primary

secondary

secondary

primary

1
T

V V
2STEP n=
−
max

1

resistor code 

D1 D2 D3 

multiplier 

digit 2 

digit 1 

value is in ohms

capacitor code 

D1 D2 D3 

multiplier 

digit 2 

digit 1 

value is in picofarads

Resistor colour code
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