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 Design, Electrical & Electronic Technology L II Three hours )
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Additional Reading Time - 10 minutes priority in answering.

Design, Electrical & Electronic Technology I

Instructions:
#* Answer all questions.

% In each of the questions 1 to 40, pick one of the alternatives (1), (2), (3), (&) which is
correct or most appropriate.

# Mark a cross (X) on the number corresponding to your choice in the answer sheet provided.
% Further instructions are given on the back of the answer sheet. Follow them carefully.

1. Two triangles are also shown due to the diagonal which connect two : P ;
vertices of the quadralateral shown in the figure. What are the types of |
those triangles according to the data shown on the figure?
(1) An isosceles triangle and scalene triangle.
(2) Two isosceles triangles. P 5
(3) An equilateral triangle and an isosceles triangle.
(4) Two scalene triangles.

=

A4
—————

Q

2. It is needed to enwrap and paste 10 plys of strings around an empty can which is 140 mm in
diameter to make an ornamental product. The total length of the string required for this purpose is
(1) 440 mm. (2) 2200 mm. (3) 4200 mm. 4) 4400 mm.

3. Value of an internal angle of a regular polygon is 108°. Accordingly, this polygon is a
(1) rectangle. (2) pentagon. (3) hexagon. (4) heptagon.

4. A diagram of an ellipse is shown below. What is the choice that A, B, C and D parts in the
diagram are respectively and correctly indicated?

D A (1) Locus, Focus, Minor axis, Major axis
7<— (2) Focus, Locus, Major axis, Minor axis
C 1 (3) Minor axis, Major axis, Focus, Locus

\%)43 (4) Major axis, Minor axis, Locus, Focus

5. In order to make an artistic creation, a quadrant of a circle was cut and removed. What is the
figure which remains after cutting?

SRCRER

[see page two




OL/2021(2022)/90/E-1, 11 .
p

6.

9.

10.

11.

12.

13.

What is the set of geometrical tools used to divide a line of 8 cm length into 5 equal parts?
(1) Two set squares, protractor and ruler

(2) ‘,_I'I‘wo set squares, pencil and divider

(3) Protractor, pencil and divider

(4) Two set squares, protractor and pencil

What is the colour code of a 180 kQ resistor if the tolerance is 10%?
(1) Brown, gray, yellow, silver (2) Brown, black, yellow, silver
(3) Brown, blue, orange, gold (4) Brown, black, orange, silver

What is the reason to produce resistors in various sizes, in the same colour code?
(1) For easy production (2) To withstand various power dissipation
(3) To be used on printed circuit boards (4) To make the soldering process easy

What is the equivalent capacitance of the capacitor circuit shown in the figure?

(1) 10 pF |

1

11
(2) 30 pF ”3011F
(3) 60 uF ' 130 uF
(4) 90 pF | BoE

Following figure illustrates a face of an analog multimeter. What is the value according to the
position of the indicator?

(1) 4.4V alternating current
(2) 4.4V direct current
(3) 27V alternating current
(4) 110V direct current

What should be the minimum output voltage of a charger prepared to charge a lead-acid battery
with 6 cells?

(1) 12V (2) 14V (3) 20V 4 24V
Which graph indicates the increase of voltage with time, when § S
switch is closed in the shown circuit figure?
R
1e
V vV v Vv
t t t t
(1) (2) (3) 4)
What is the voltage regulator Integrated Circuit (IC)?
(1) 555 (2) 741 (3) 7805 (4) IN4001

A

[see page three
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14. A conducting wire is held between two permanent magnets according to the figure shown.

Permanent Magnet

KT

0
e e -V +V

!

Galvanometer

Conducting wire —

1
v
The wire moves up and down, perpendicular to the magnetic field. The reading in the Galvanometer
is
(1) zero. (2) moving to both sides from zero.
(3) moving only towards —V direction. (4) moving only towards +V direction.

15. When operating a series LED system using a 230 V alternating voltage, the voltage should be
reduced to an appropriate voltage value. What is the most suitable device to be connected in
series for that?

(1) Aresistor (2) A diode (3) A wire coil (4) A capacitor

16. What is the Tin/Lead ratio in soldering lead?
(1) 25/75 (2) 40/60 (3) 50/50 (4) 60/40

17. Which losses are identified as core losses in a transformer?
(1) Eddy current losses and losses' due to the resistance in wires
(2) Hysteresis losses and losses due to the resistance in wires
(3) Heat losses and Hysteresis losses
(4) Eddy current losses and Hysteresis losses

18. What is the reason for the increase in leakage current, when the temperature of a diode increases?
(1) To let it cool down

(2) Because of the creation of holes due to the emission of electrons from silicon atoms
(3) Because the bonds between silicon atoms are removed
(4) Because the forward resistance of the diode is increased

19. When a sinusoidal wave is given to a bridge rectifier as shown in the figure, the output wave
is formed in point A with reference to ground (G).

=P I

input wave % T output wave
L

=G

What should be the output wave out of the wave forms given below?
V If\f\f\/\ V T : A|f\ V T
| -y

- ' i
(1) I M-(/i:/\j (3) ’ |\/ 4) i

7

[see page four
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20.

21.

22,

23.

25.

26.

Which wire is used for a 13 A socket outlet in a house wiring?
(1) 11.13 (2) 7/0.67 (3) 7/0.85 (4) 7/1.35

The® main principle applied when operating a transformer, where the primary and secondary coils
are wounded separately is

(1) Fleming’s right hand rule.

(2) Fleming’s left hand rule.

(3) self induction.

(4) mutual induction.

A student has modified the secondary winding to obtain 8 V output using a 230 V -6 V transformer.
How did he modify the secondary winding to increase the voltage from 6 V to 8 V?

(1) Wound the same turns with the use of higher diameter wires

(2) Wound with the same diameter wires by increasing the number of turns

(3) Change the pattern of the winding with the same number of turns

(4) Wound with the same number of turns by changing the conducting material from copper to
another material

What is the purpose of using an earth wire for a house wiring circuit?
(1) To protect the circuits from high voltage

(2) To protect from an electrical shock

(3) To protect from lightning

(4) To reduce the electricity bill

What is the voltage wave form across the load?
(neglect the forward bias voltage of the diodes) 6V 3V

V, (load)
6V 3V Tiok

3V
Y

(2)

A transistor terminals cannot be identified. The figure shows
the resistance between the terminals (X, Y, Z) of that transistor
when the + (positive) and — (negative) voltages are applied using
a multimeter to measure the resistance between the terminals.
According to the results what is the base and the polarity of
the transistor?

(1) Base is Y and the transistor is PNP

(2) Base is X and the transistor is PNP

(3) Base is Z and the transistor is NPN

(4) Base is X and the transistor is NPN

What is the most suitable transistor circuit to obtain a high current?

(1) (2) (3) (4)

[see page five
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27.

28.

29,

30.

31.

32.

33.

34,

35.

® Use the following circuit diagram to answer questions No. 27 and 28.

condition of a transistor?
(1) R,=R, =
(2) R >R, e
(3) R <R,

(4) Another resistor must be connected to the base

Which of the following factors is to be fulfilled to achieve active ﬁ
R
R 1
2

Which is the correct statement with regard to the circuit? i ¥
(1) Can only be used as a switch "
(2) Can be used as a switch and an amplifier
(3) Can only be used as an amplifier
(4) The application of the circuit will change based on R, and R,
Symbol of which device has been shown in the diagram? +V
(1) Oscillator
: g My
(2) Timer .cm::ult . input output
(3) Summing amplifier
(4) Operational amplifier =
What is NOT an Ideal characteristic of an operational amplifier?
(1) Infinite input impedance (2) Zero output impedance
(3) Constant supply voltage (4) Infinite open loop gain

What is the component which can be easily used as an Astable Multivibrator?
(1) LM35 (2) 1N 4007 (3) NE 555 @) 741

What is the easiest way for the user to convert decimal to binary code?
(1) Using after converting from decimal to octal and then binary

(2) Using after converting from decimal to hexa decimal and then binary
(3) Using after converting the overall decimal value to binary

(4) Using after converting binary coded decimals

What is the decimal value of 10101,?
(1 10 2y 17 3) 20 4 21

What is the symbol of X-OR gate?
= e T e o
7
(1) (2) (3)

B (4)

What is the logic circuit to obtain the relationship A+B =B?
+V +V +V +V
B B B B
(1) (2) (3) 4

What is the output value when logic 1101 inputted to the circuit given below?
(1) 1001 +V

2) 0010 ‘ 1
3) 1010
4) 0011 i S )

J

[see page six
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37. To which logic gate’s truth table is the truth table of the output of the combinational logic gate
circuit given below equal?

k= g
SR L R e Py

(C))

38. Which motor is not an alternating current motor?

(1) The motor that pumps water to the domestic water tanks

(2) Motor of a grinding mill that grinds chilli, flour ete.

(3) The motor fixed in drilling machines used in drilling wood, iron etc.
(4) Wiper motor used in vehicles

39. What is the most commonly used wave to control drones?
(1) Laser wave (2) Radio wave (3) Light wave (4) Sound wave

40. Given below are some of methods, in which a person gets vocational training.
A — through Technical Colleges
B — through vocational Training Institutes
C - through crafting methods inherited by previous generations
D — through self learned and developed crafting methods
E — through practical knowledge gained from friends
What are the assessed competencies from the given above when obtaining an NVQ certificate
through Recognition by Prior Learning (RPL)?
(1) A, B, C (2) A,D, E 3) B,C,D 4 C, D, E

# o

L l

[see page sevem




OL/2021(2022)/90/E-1, I -

Bog & B8 xS6H | wpupls uBinfsmouwsne wig /Al Rights Reservea"]

3 v Buxn Sgmin gy

3 g Bow wgoiby ug;gl 1 el
B 11 wma gy dyemesnthaenin Beorisrm IITI FILEN ATl u b | m th ;bf.um SR 5:-1 e
Department of Ecaminations, St Lanka Department of EM l.nm 6001 BB S 01
0 e n B 3 [

3 e Bmsr &g ilima .ﬁ.._,\. G Baon acoiblimgdes 3

;
o .- =
u_.d [ 1 Do e f_..\_.h\um_.‘..

Bk, O s s Honembnand Bavberss A madk hﬁpm.ntgfé m

,ﬁ\n‘.ﬁw [ O N s s

8Lsu ey LYS® vy (:@is @t&g) Bwmnas, 2021(2022)
&60alll CUITEHIS SITHIU LSBT (Frsmen SN0 ufiena, 2021 (2022)
General Certificate of Education (Ord. Level) Examination, 2021 (2022)

Bb@rendems, BeBe v goesiedBn mdemedeo I 1I
sugsusmotiyd e BeosByafusd Gmmfau uefwgnd I 1I
Design, Electrical & Electronic Technology I, II

Design, Electrical & Electronic Technology II

# Answer five questions including the first question and four others selected questions.
# Question No.l carries 20 marks and each of the other questions carry 10 marks each

1. (i) According to the isometric figure given below, draw

(1) Front elevation seen through direction A,
(2) Side elevation seen through direction B,
(3) Plan seen through direction C,

Using third angle orthographic projection principles to full scale as per the given dimensions
(Given drawing is not to scale)

C

l

TR

45

-
60

B

(All dimensions are in millimeters)

(i) Below dimensions are given for the construction of a triangle

Length of one side 90 mm, length of another side 50 mm and the length of the third side
60 mm. Construct the triangle.

[see page eight
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2. The stage screen of the main assembly hall of a school, is operated by using a wiper motor.
(i) Name the switch to be used to open and close this stage screen.
(ii) Draw the circuit with the motor and switch named above.
(iii) State two methods that can be used for the input supply, to operate the motor.

(iv) State another type of a motor or a mechanical method which can be used to open and
close the screen.

3. An electrical circuit should be installed with 13 A socket outlet and four lamps, which needs to
be operated by CEB power.

(i) Prepare the list of items needed for the circuit.
(i) Draw the block diagram of the circuit with the main components.
(iii) Draw the complete circuit diagram for the circuit.

4. A relay having two normally open contacts is used to control an electric motor.
(i) State two specifications that should be considered when you are going to buy a relay.
(i) Draw a self holding circuit using a relay with two normally open contacts.
(iii) Briefly describe the operation of the above circuit (ii).
(iv) Briefly explain the advantage of using self holding circuit to control a motor with a load.

5. The following figure illustrates a circuit which is designed for a transistor to work as a switch.
Point A and B is connected using a thin wire.

SV
100 k2 220 Q
N
A
B %

=

(i) State the biasing method of the transistor.

(i) When is the transistor switched and LED is turned on? Is it when the thin wire between
A and B is connected? or not connected?

(iii) What is the voltage between emitter and base when LED is on?
(iv) Explain the action of the circuit, if the 100 k€ resistor is open circuit.

[see page nine
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6. Consider the below circuit.

R,
1 Fo
e
50 mA 450 mA
Vi“=10VT Vz=5Vf‘ 7 R,

(i) Name the component indicated as Z in the above circuit.
(i) Explain the necessity of the R, resistor connected in series.
(iii) State two specifications to consider when you are going to buy the device Z.

(iv) When a 10 V dc power supply is applied to the circuit a 5V voltage value is obtained
across the device Z. Calculate the value of the series resistor R..

7. (i) Draw the symbol of 3 input NOR gate.
(i) Write the truth table and the Boolean equation relating above (i).
(iii) Design 3 input NOR gate using two, 2 input OR gates and an inverter (NOT gate).
(iv) State the method of prepare above (ii) circuit using AND gates and inverters (NOT gates).




