000186

AL/2025/16/E-1
(" Bae & 880 quE0B /wpupts uginyfaminujer i/ All Rights Reserved] )
gom) Baom Ty 2h q-;o]bp}cam,a @ g Bmem ocoXimolane

ﬁ# @en Bee seotmeBaimng »_me& a@%mgm é_l_,i;-;s-.-;.f 2 . ) ¢ : :
LI LRGNt e gy ! pLatin ittt T | [ TR RS B W S VI S O PP T o o

Eooisnmll il enad, B 0yt taifn
1enl 0 &S 1 GIEMNEBBEAID: Sri Lanka Department of xammations, Sei | anka

L 50 T et o Examinilons A Lake o ¢ o s
gABLm ey wvSm op (cwe esg) Bwes, 2025
w606l QUTEIS SITHIL LGS (2_wi SO ufl g, 2025
General Certificate of Education (Adv. Level) Examination, 2025

9¢Ca, gecwetBn v eonogs mPegedcs | &ped @endd
ed1, @eobArs, SHmausd Ommda Lsiwish I ‘Ill i ewllGBluiretd
\ Electrical, Electronic and Information Technology 1| Tweo hours J)

rlnstrua:ticms:

#  Answer all the questions,

#  Write your Index Number in the space provided in the answer sheet.

% Instructions are given in the back of the answer sheet. Follow them carefully.

# Un each of the questions 1 to 50, pick one of the alternatives Srom (1), (2), (3), (4, (5)
which is correct or most appropriate and mark your response on the answer sheet with
a cross (X) in accordance with the instructions given in the back of the answer sheet.

#  Use of calculators is not allowed.

S

1. What is the SI unit used for electrical power?
(1A 2V 3) ] 4 W (5) Nm

2. The item which is needed in domestic electrical installations is,
(1) ammeter. (2) voltmeter.  (3) socket outlet.(4) multimeter. (5) oscilloscope.

3. Select the answer with correct symbols for resistor, capacitor and diode in order.

() —t—r4 MWW » — 1

2) —AWN— . =3}

G —— . —— . — W
™~
L1

4)

(S) Mﬂ ? I\|/\/]\l ] H—

4. Out of the below circuits, which logic gate’s output is high only when both inputs are logic “1°?

(1 (2) 3)

) _}— s) }

X >
[See page rwo

04040000188110186

UIRY ORI T LR T



AL/2025/16/E-1 S

- ™

@ Answer the question 5 and 6 using below figure.

A wheelbarrow used to transport sand in a construction site is shown in the figure. The combined
weight () of the wheelbarrow and sand is 40 kg. The combined weight has a perpendicular
distance of 10 cm and the force generated from hand (F,) has a perpendicular distance of 1 m
from the axis of the wheel as shown in the figure. Consider acceleration of gravity as 10 ms™.
10 cm
5. What is the upward force (F.) that should be applied by the operator to lift the load?
(1) 40 N (2) 80 N (3) 100 N (4) 200 N (5) 400 N
6. Force exerted by the wheel (F,) on the ground is,
(1) 40 N. (2) 200 N. (3) 360 N. (4) 400 N. (5) 440 N.
7. Consider the following statements.
A - Coarse aggregate is not used in cement blocks.
B - Hollow blocks are lighter than solid blocks.
C - Fine aggregate should be carefully selected for making cement blocks.
D - Cement to sand ratio 1:15 can be recommended.
Which of the above statements are true regarding solid and hollow cement blocks?
(1) 4, B and C only. (2) 4, B and D only. (3) 4, C and D only.
(4) B, C and D only. (5) 4, B, C and D all.
8. Consider the following statements about deceleration.
A - Tts SI unit is ms?,
B - It is a scalar quantity.
C - It can be calculated by rate of change of velocity.
D - It has the same units as acceleration.
Out of the above, which statements are correct related to deceleration?
(1) 4, B and C only (2) A, B and D only (3) 4, C and D only
(4) B, C and D only (5) 4. B, C and D all

9. A student has calculated the length and the width of his land as 72 m x 23 m, respectively. His
grandfather wants to know the extent in Perches. The correct extent of the land is,

(1) 65.47 Perch. (2) 66.24 Perch. (3) 74.23 Perch.
(4) 86.76 Perch. (5) 112.65 Perch.

10. A surveyor has measured the distance between point 4 and B using the Gunter’s chain as 2 chains
and 75 links. However, a technician wants to find the distance in meters. The correct value for
this distance is,

(1) 49.71 m. (2) 5532 m. (3) 62.51 m. (4) 7215 m. (5) 7497 m.
o )

[See page three
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11. Out of the below diagrams, which is the circuit with the lowest Ammeter reading?
3Q 1 Q
‘\‘k\f‘\'hlfh JW‘N"
(1) 3 V== ® @) 3 V-J— 20
-’- ®
A —MWW——WW—
@ 5Q 50
@) 3y 0 3100 ) 3V—- 250
| —a—
@
3N
12. A student has tested the below circuit. What is the power dissipation across the resistor?
1w
| (2) 10 W
100 V= fg 1 kQ (3) 100 W
M (4) 200 W
(5) 500 W
13. Out of the below circuit diagrams, which is the circuit with the highest voltmeter reading?
5Q
10 V—=
(1) %) ) 5t 50
MWW | ¥
1Q
(3) 10 V== %@ 4) 10 vV—==
.__)‘wv
10Q
(5) 10V—== )
14. Select the circuit in which the LED is ON.
&
rp}ll I
(1) = (2) ~T- (3) X
11
e S
Vs
=== %
4) % (8) ~=
_ S )

[See page four
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15.

16.

17.

18.

19.

20.
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Consider the below steps.

A - Switching off the main switch of the power supply.

B - Usage of foam spray fire extinguisher to control fire.

C - Usage of Carbon dioxide fire extinguisher to control fire.
Out of the above steps, what are the step/steps that should be taken to control the fire erupted at
an office in a construction site?

(1) B only. (2) C only. (3) 4 and B only.
(4) A and C only. (5) 4, B and C all.
Consider the following statements.

A - Gypsum is used for manufacturing Plaster of Paris.

B - Portland cement is a compounds that contains of calcium, silica, alumina and iron oxide.
C - Bitumen is petroleum by-product used for road surfacing.

D - Fly ash can be used as a pozzolanic material in cement concrete.

Which of the above statements are true about commonly used construction materials?

(1) A4 and B only. (2) B and D only. (3) 4, B and C only.
(4) 4, C and D only. (5) A4, B, C and D all.
Consider the following statements.

A - Coefficient of static friction is higher than coefficient of dynamic friction.

B - Friction is not always beneficial to human life.

(' - When the weight of an object increases, frictional force is increased.
Which of the above statement/s is/are true regarding friction?

(1) 4 only. (2) A and B only. (3) A4 and C only.
(4) B and C only. (5) 4, B and C only.
What is the choice that states the four-strokes of a petrol engine in order?

(1) Intake—Compression—Expansion—Cooling
(2) Intake—Expansion—Compression— Exhaust
(3) Compression—Expansion—Exhaust—Cooling
(4) Intake—Compression—Power—Exhaust

(5) Intake—Power—Expansion—Exhaust

The main function of a gearbox of an automobile is to,

(1) increase the speed of the engine.

(2) maintain constant torque at all speeds.

(3) vary torque and speed according to driving requirements.
(4) convert linear motion to rotary motion.

(5) reduce fuel consumption of the vehicle.

When a block rests on a horizontal surface and a gradually increasing horizontal force is applied,
which of the following statements correctly describes the nature of friction before the block starts
to move?

(1) The frictional force remains constant irrespective of the applied force.

(2) The frictional force decreases as the applied force increases.

(3) The frictional force increases with the applied force up to a certain maximum value.

(4) The frictional force acts in_the direction of the_applied force.

(5) The frictional force becomes zero- just before the block moves.

=4

[See page five
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® Answer question No. 21 and 22 referring to the isometric view of the machine component shown
in the figure.
‘B
‘\ A
21. What is the correct orthogonal projection when viewed from the direction of arrow A?
|| ¥
: I
L___
1 1 )
1 i i
! : :
(n (2) 3) 4) )
22. What is the correct orthogonal projection when viewed from the arrow B?
-...“h‘ \ : \
(n @) (3) (4) ()
23. When designing a chair to be used in a computer laboratory, which of the following anthropometric
measures is most critical for determining the seat height?
(1) Shoulder height
(2) Elbow rest height
(3) Thigh clearance
(4) Popliteal height
(5) Eye height
24. The figure shows a micrometer screw gauge measurement of a machine component.
; A
mm f 45
P =
M= 40
=35
=30
N
What is the reading?
(1) 2.38 mm (2) 2.88 mm (3) 3.38 mm (4) 3.88 mm (5) 5.38 mm
X ¥,

[See page six
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25. A group of students is studying on behaviour of light rays. According to their observations, following
line diagrams are shown below. Which of the below diagrams is incorrect?

eye V’

o

()

\\\\}‘}’\\
'

object

(2) : -
F N image

object /\

F

W 3 ;:
object %

4 et |

4) F image AN:’\

object \\

image

S J

[See page seven
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26. Which is the double pole single throw switch used in domestic wiring circuits?

(4) %)

27. Which option represents the energy (kWh) meter?

L

L

O R |
" — ]

000

3) )

N N

(5) N

28. What is the correct Boolean expression for the output f of the digital circuit shown below?

(1) xy+z
. (2) xyv+z
sy (3) xy+z
! @) @T+y)z
’ b 5) (x+y)z

7

[See page eight
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29. Consider following circuit arrangement.

. D

50 Hz () v, T% e )

Voltage waveform shown in osc 1 oscilloscope is given below. Select the correct waveform for
osc 2 oscilloscope.

Vasc I(V}

‘ U > { (ms) M \-/ — t (ms)

IR 2w A W B

>t (ms)

(5)

30. Consider the statements given below regarding an ideal operational amplifier.
A - The open loop gain is infinite
B - The bandwidth is infinite
C - The input impedance is infinite
Out of the above statements, which statement/s is/are true?
(1) A4 only. (2) A and B only. (3) 4 and C only.
(4) B and C only. (5) A, B and C all.

[See page nine
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31. What is the output voltage of non inverting amplifier shown below? Assume that the operational
amplifier is ideal. Here, V= 4V
10 kQ
“‘\f‘
o -
yvy ™
_{)V
J:__ + 0
= vi[ T e
(1) —40 V 2 -9V (3) 9V (4) 10 V (5) 44 V
32. A simple circuit consisting of a Zener diode is shown below. Determine the current going through
the Zener diode. Here V=33 V
1 k2
6 V- Al".\‘i\'n
V33V /N 233K
=
(1) 1 mA (2) 1.7 mA (3) 2.7 mA
(4) 3.3 mA (5) 6 mA
® Consider the following circuit to answer questions 33 and 34. The transistor is mode of Si and
B = 90. Assume that the transistor is in the active regin.
3TV
R-=100Q
R :
1('
[B
33.If Iy = 200 uA, what is Ry (Assume that V. = 0.7 V.) ?
(1) 25Q 2) 2850 3) 25k 4) 5.7kQ (5) 25ka
34. What is the value of V?
(1) 02v (2) 1.8V (3) 2W 4) 39V (¥) 5.7¥
3S. Following A4, B, C conductors are tested by a group of students.
Cross section oo o
Conductor A Resistivity Length
A A p 31
B 2A p /
o 3A 2p 2/
What is the correct proportion of resistance A4:B:C?
(1) 1:1:4 (2) 1:2:1 (3) 3:1:4 (4) 6:1:8 (5) 18:3:8
- B

[See page 1en
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36.

37.

38.

Consider following layout of a hydro power plant.

Dam
What are shown by A4 and B here? - : I/

(1) A - Penstock, B - Pelton wheel turbine-

(2) A - Generator, B - Penstock
(3) A - Generator, B-Dam

(4) A -Penstock, B - Penstock
(5) A - Vicate gate, B - Turbine

Determine currents /, and I, in the circuit shown below.
1Q Il

(D0 A, 5 A M > ;
(2)0 A, 10 A s %m
(3)5A,5A 10V-—= 210 10 .‘- 20V

)5 A, 10 A
(5)10 A, 0 A

Determine the equivalent capacitance between terminals 4 and B for the capacitor network shown
below. The network contains a combination of capacitors connected in series and parallel.

&20
|
1

4 |

B /\‘/\/\/\

|
[
2c

A\

() C 2) 2C @) 3¢ @) 4cC (5) 5C

o

[See page eleven
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39. In all circuits shown below, a similar bulb B has been used.

R R
-W——) — W)
B B
3 V—.’.—
i @
12V 12V
() Q)
R L B R L B
! On
12V 12V
(R) (S)
Consider following statements related to these circuits.
A4 - light output in both P and Q are similar.
B - light output in both R and S are similar.
C' - Resistance to current flow is higher in § than R.
D - Resistance to current flow in Q is higher than P.
Out of the above, correct statements are,
(1) A and B only. (2) A and C only. (3) 4 and D only.
(4) B and C only. (5) A4, B, C, D all.

P
[See page twelve
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The switch is closed

1= 0

%_.

(1)

= f

)

()

. -

S

1

(4)

41. For the DC network shown below, what are the voltages V,, V, and V3?

(H10V, -6V, 12V
)12V, 4V, 10V

2
+
+
= OV

T

) 10V,6V, 11V
(5) -12V, -6V, 11V

| /
!

G) 11V, 6V, 12V

\

40. A DC voltage source of voltage V is connected in series with a resistor R and an inductor L.
at 1 = 0, and current starts flowing through the circuit. Out of the below
graphs, which graph correctly represents the current through the circuit as a function of time for

_/

0000844

[See page thirteen



AL/2025/16/E-1

=13

.

(1) — 40
) 1.7
(3) 40
(4) 41
(5) 68

68 kQ

A
+I0V

-10V _L

.

42. What is the gain of the inverting amplifier shown below? Assume that the op amp is ideal.

43. A DC supply of 12 V has an internal resistance of 3 Q. What value of load resistance R, will
receive maximum power, and what is the maximum power delivered to the load?

(DR=15Q, P, _=6W

@RrR=3,P_=12W
G)R=6Q,P, =18W
WDR=9Q,P =24W
G)R=12Q,P, =30 W
44. Find the voltage ¥, in the circuit shown below.
& 10Q d
.l'.lrlvl‘n .i'J\A.\'u
\“Q'
+
30V x 5Q C_> a0V
v
e ]
(1)-5 V @) =10V (3) =15 V (4) —20 V (5) -30 V

. Two capacitors, C| = 40 uF and C, = 80 pF, are initially charged to 60 V and 30 V respectively.

46.

47.

After that, when they are connected in parallel with their positive plates together and negative plates
together, determine the final common voltage across the capacitors.

(130 V (2) 40 V (3) 50 V 4) 60 V (5) 70 V

Which two mechanisms does a MCB use to detect fault currents?
(1) Capacitive and resistive

(2) Thermal and magnetic

(3) Inductive and resistive

(4) Photovoltaic and magnetic

(5) Hydraulic and pneumatic

A resistive load is connected to a 400 V power supply, the source delivers 10 W of power. Determine
the time required for a total charge of 45 C to flow through the load.

(1) 1 minute (2) 2 minutes  (3) 3 minutes  (4) 4 minute (5) 5 minutes

o

[See page fourteen
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Capacitor C, is connected to a resistor R.
Capacitor C, is connected to a resistor 2R.

At 1 = 0, both capacitors started discharging simultaneously.

discharge?
! /
73 e, , /
(0 Yot (2)
G,

48. Two identical capacitors, C, and C, each of capacitance C\ are charged to a voltage V. After charging,
they are disconnected from the source and connected separaicly across resistors to discharge:

The current through each resistor is measured as a function of time. Possible current-time graphs
are shown below. What is the graph that correctly represents the current in each resistor during

@ , ~ @)

2R

t

I c,

J/R ————————— :

Gl wr| 7L =
2R

> |

frequencies of 4, and B sinusoidal waveforms. Time scale setting is set to

/

(1) A-20ms, 50 Hz, B-10ms, 100 Hz
(2) A-10ms, 100 Hz, B - 20 ms, 50 Hz
(3) A-5ms, 10 Hz, B- 10 ms, 100 Hz

(4) A-100ms, 10 Hz, B - 20 ms, 50 Hz
(5) A-50ms, 20 Hz, B- 100 ms, 10 Hz

49. Consider following display of an oscilloscope. Select the correct answer with cycle time and

2.5 ms per division.

)

B

0000846
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' 3
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2 1
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|
|
|
|
|
|
|
I
1
I
I
i
I
|

5 7

(2) 4

4

>

50. Following figure shows a water tank with sensors, S|, S,, S; and S, installed for checking the
available water level. Sensors are producing logic ‘1” when covered by water and otherwise logic

Assume that the tank is filled with water in the initial condition. Select the option that shows
the continuous reducing of the water level to empty the tank. (This was happened due to the
disconnection of water supply.)
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~

% This question paper consists of 12 pages.

% This question paper comprises Parts A, B and C. The time allotted for all parts is three
hours. (Use of calculators is not allowed.)

Part A - Structured Essay (08 pages)
* Answer all the questions on this paper itself.

¥ Write your answers in the space provided for each question. Note that the space provided
is sufficient for your answers and thal exiensive answers are not expected.

Part B and C - Essay (04 pages)

# Select two questions from each of the parts B and C and answer four questions only. Use
the papers supplied for this purpose.

% At the end of the time allotted for this paper, tie the three parts together so that Part A
is on the top of Part B and C before handing over to the supervisor.

#* You are permitted (o remove only Parts B and C of the question paper from the Examination Hall

For Examiner’s Use Only

Part Q. No. Marks
1 2 5
2 Total
A =
3 In Numbers
4 -
In Words
5
B 6 Code Numbers
7 Marking Examiner [
8
Marking Examiner 2
C 9
10 Checked by
Total Supervised by
B

[see page two
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PART A — Structured Essay 221201
Answer all four questions on this paper itself. S ifiis
(Each question carries 10 marks) column

1. An isometric view of a machine component is shown in the figure. Draw the third-angle
orthogonal projection views of the isometric view given in the figure using an appropriate scale
and assuming missing dimensions. Indicate all relevant dimensions. Use the graph papers given
on pages 3 and 4. All dimensions are in millimetres. The figure is mot drawn into scale.

X
o

(a) Front elevation looking from A
(b) End elevation looking from B

(c) The plan view O

[see page three
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2. An advanced level school student is planning to buy a desktop computer for his further studies.

(a) Write a specification for a desktop computer that suits for his purpose.

................................................................................................................
................................................................................................................
...............................................................................................................
...............................................................................................................

................................................................................................................

...............................................................................................................
................................................................................................................

(¢) The student is planning to obtain internet facility to his desktop computer. State two
suitable internet connection methods.

................................................................................................................

(d) The Student is planning to follow an online course where real time interactions are
required.

(i) State two hardware components required for this purpose.

..........................................................................................................

..........................................................................................................

Do not
write
in this
column

n

A

[see page six
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3. A simple amplifier implemented using an NPN transistor is shown below. Here, the transistor
mode is, Si and [ =80.

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

---------------------------------------------------------------------------------------------------------------

Do not
write

in this
column

[see page seven



i

AL/2025/16/E-11 -

amplifier (in other words, whether the transistor is in the active region)

..............................................................................................................
...............................................................................................................
...............................................................................................................

...............................................................................................................

4. (a) Power ftransformers are used in electrical transmission and distribution systems for
converting voltage levels.

(i) Sketch a transformer and label main components.

(i1) Calculate the number of turns required in secondary coil for obtaining 12 V at secondary
when voltage supply is 240 V. Consider number of turns in primary as 1000.

............................................................................................................
............................................................................................................
............................................................................................................

Do not

() Assume that R is changed to 20 k. Briefly explain whether the transistor now acts as an | write
in this
column

i

[see page eight
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(iii) Evaluate what is iron loss of a transformer.

....................................................................................................

(b) Complete the wiring connection of the terminal box of delta connected 3 phase
motor in following diagram.

A B, ¢
@ & @
L L, Ly

........

Do not
write
in this

........ column

[

[see page nine
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Essay

# Select two questions from each of the Parts B and C and answer four questions only.
(Each question carries 15 marks.)

Part B

5. Many civil engineering structures have failed due to landslides in Sri Lanka in recent past. These
failures have cost many human lives and economic losses.

(a) State two reasons for landslides.
(b) Explain why the landslides are most devastating natural calamity.
(c) Explain two precautions that should follow when constructing houses in hilly areas.

(d) Explain one precautionary measure in preparing surrounding land to prevent landslides and soil
erosions in mountainous areas.

| 6. A team of graduates launched “ABC Leaf Eco Products”, a start-up focused on producing
; biodegradable and compostable packaging materials using waste from the coconut industry, such
as husks and coir dust. Their main goal was to provide an eco-friendly alternative to harmful
single-use plastics which commonly used in hotels, restaurants and supermarkets.

By converting agricultural waste into valuable packaging, the project supports both environmental
protection and rural livelihoods. Their products quickly gained national recognition for their quality,
innovation and sustainability This leads several major hotel chains and retail outlets to adopt to
these products this under as a part of their green business and waste reduction initiatives.

(a) Mention two innovative aspects of their products.

(b) Analyze how entrepreneurship can promote environmental sustainability. Explain this under three
aspects.

(c) Describe under two points how the leadership and ethical qualities are used in this team.

(d) Briefly describe two regional and two national returns expected from this project.

- o )

[see page ten
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T Tank i——<=——— Hot water outlet

—s4—— Cold water inlet

Heat absorption panel

A solar water heating system is shown in the figure. Cold water enters the system and becomes

hot when sunlight falls on it.

(a) Briefly describe the purpose of the cylindrical tank.

(b) Explain why the tank is installed above the solar heating panel.

(c) List three key factors that help the solar water heating panels to work efficiently.

(d) The following figure shows the solar irradiance (sunlight intensity) over a 10-hour period from
8.00 am. to 6.00 p.m.

Solar irradiance (W/m?)

8 am lp‘}m 6 pm

(i) If the solar hot water heater efficiency is 40%, calculate the maximum possible daily
thermal energy yield in kJ/m?2.

(ii) Determine the minimum size of hot water panel area required if the tank capacity is 300 / and
expected temperature of the water at night is 60 °C Take ambient temperature as 25 °C. Assume
that there is no water used in daytime and neglect the heat dissipation to the environment.

Part C

8. (a) A combinational logic circuit consisting of AND, NOT, OR and NAND gates is shown below.
Here, x, y and z are the inputs and f is the output.

. > >

2z

(i) Derive the Boolean expression corresponding to the output (f) of the circuit.

(ii) Construct the truth table corresponding to the Boolean expression derived in part (i).

(iii) Briefly explain whether this circuit can be used to detect prime number between 0 and 7.
(i.e, the number 2, 3, 5 and 7).

[see page eleven --
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(b) (i) Draw the circuit of an SR flip flop using NAND gates.
(ii) A simple sequential logic circuit consisting of a JK flip-flop, D flip-flop and OR gate is
shown below. Consider that both flip-flops are negative-edge triggered. Further, the initial
states of both flip-flops are logic ‘0°. Draw the signals X, Y and Z for the signals 4, B
and CLK given below.

Ny 0 ’
A K
8
CLK
CLK
] 1
; |
1 |
4 : |
I T
i :
B

9. Assume that you are assigned to develop a website for “Robotics Club” of your school using
HTML codes. The design for the front page of the web is given below.

Robotic Club - ABC School

Image Image Image
project 1 project 2 project 3
|
News
e Cleaning robot has been
developed

e Robot news 1
@ Robol news 2

Contract; - Robotics Club
ABC School

(a) Write the programme with HTML tags.

[see page twelve
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(b) You are requested to add links to few PDF document on following to the end of the page.
Write relevant HTML tags.

(i) Proposed guidelines for a Robotic competition (“comp. pdf” file)
(1) constitution of club Robotics (“cost. pdf” file)

(c) Write HTML codes to embed following videos to the page after news.
(i) Promotional video of last year competition (“comp.mp4”file)

(ii) youtube video on robot development

[10. Domestic electrical installations are designed by following IET wiring regulations.
(a) Explain how residual current circuit breaker works for maintaining safety in electrical installations.
(b) Sketch a layout and a wiring diagram of a two way switch for a staircase.
(c) Design a ring circuit with five 13 A socket outlets. Draw wiring diagram.
(d) Determine the followings related to domestic electrical installations.

(i) How many 100 W bulbs can be fixed for 5 A circuit?
(i) How many 15 A socket outlets can be used for 15 A circuit.

S e
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