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\ Electrical, Electronic and Information Technology II . P
Essay )
s Select two questions from each of the Parts B and C and answer four questions only.
(Each question carries 15 marks.) )
Part B

5. The Covid-19 is a recent pandemic situation that affected the whole world. During this pandemic
certain technical and non technical measures have been taken in order to prevent the spread of
the viral infection.

(a) Briefly explain how ‘social distancing’ was used to prevent of Covid-19 spread.

(b) Briefly explain two other mon technical measures that were used to prevent the spreading of
the virus.

(c) Describe three modern technology applications can be used to control the spreading of the virus.

6. Solar PV plants are developed in Sri Lanka to enhance the remewable energy component of the
power supply mix. A large number of small capacity solar PV panel units are interconnected in
a solar plant. Output voltage from a solar PV module will vary depending upon the availability
of sunlight. A module has a nominal power and maximum voltage output. These units can be
connected in series and or in parallel to obtain the required voltage and current outpuis. Output of
a collection of solar modules will be connected to a DC to AC converter and then a transformer
is used to convert AC voltage to the relevant grid voltage. (refer the detailed diagram given below)

DC bus bar AC bus bar
M DC g Grid
Thc c
Solar PV plant 50 kW Transformer
Generation Input 500 V DC 33 kV
50 kW Output 240 V AC

PV Solar module data (for one unit)
® Power : 200 W
® Voltage V_ @ 50 V

(a) Compute the number of PV modules to be used in a Solar PV plant of 50 kW.
(b) Assume that the width and length of a solar PV unit is 34" and 52" respectively. Compute
the total area required for this plant.

(c) A DC bus voltage of 500V is required at the DC to AC converter. Suggest a methodology
to generate the required DC Voltage from the given PV modules.

(d) Suggest a method to supply electricity from the solar PV plant during the night when electricity
from the main grid is not available.

[see page eleven
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(e) Describe two benefits for Sri Lanka in using solar PV plants.

7. Generation and unsafe disposal of plastic waste is an ongoing issue in Sri Lanka. Even though we
use 'safe' plastics to wrap food, being poly-carbonate compounds, they tend to bond with harmful
chemicals in unregulated disposal sites. The leachate (i.e. liquid waste) and micro-plastics produced
tend to contaminate surface and groundwater bodies, and the marine environment. These pollutants

enter the food chains of human beings and animals.

Figure shows the classification system developed by the Society of Plastic Indusiry, in 1988.

WHAT DO RECYCLING SYMBOLS ON PLASTICS MEAN?

PP

PET, PETE |
(Polypropylene) 2

(Polyethylene Terephthalate)

) A @ Soft drink, water and salad dressing bottles, A @ Reusable microwaveable ware
1 peanut butter and jam jars... 5 kitchenware, yogurt containers,
@ Suitable to store cold or warm drinks. Bad | ¢ microwaveable disposable take-away

idea for hot drinks. containers, disposable cups, plates...

Ps

HDPE ' g (Polystyrene)
@® Egg cartons, packing peanuts, disposable

A (High-density Polyethylene)
2 @ Water pipes, milk, juice and water bottles, 6 cups, plates, trays and cutlery, disposable
) grocery bags, some shampoo/toiletry take away containers...

bottles... A void for food storage!

Other
PVC (Often Polycarbonate or ABS)
(Polyvinyl Chloride) @ Beverage bottles, baby milk bottles

3 @ Not used for food packaging 7 compact discs, “unbreakable” glazing,
. @ Pipes, cables, furniture, cloths, toys... lenses including sunglasses, prescription

glasses, automotive headlamps, riot
shields, instrument panels...

LDPE
(Low-density Polyethylene)

A @ TFrozen food bags, squeezable bottles, e.g.
Z: 5 honey, mustard, cling films, flexible hitp://nowsaveouplanet.blogspot.com/2015/07

container lids. . /what-types-of-plastics-can-be-recycled himl

The recycling rates of each type reduces with ascending numbers. This depends on the usage, the
collection, the technology and the cost of processing of each type. The recycled products should
also be used as a raw material for another finished product. The recycling percentage of each type
in the developed world is around 20-40%. A small portion is burnt to produce energy, many end
up in regulated and unregulated landfills, waste dumps, or in the sea.

(i) Classify the different types of waste produced in your local government (Pradesheeya Sabha,
Urban council or Municipal Council) division, based on the above classification.

(ii) Propose to your local government institution as to how they should handle the different types
of wastes. Identify their respective cost implications to the community.

(iii) Discuss three strategy to influence your community to use alternate non-plastic products or
to reduce plastic usage significantly.

_
[see page twelve
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Part C

8. (a) A combinational logic circuit with three inputs and one output is shown below.

V| Y

}

(i) Derive the Boolean expression for the output f of the circuit.
(ii) Using relevant axioms and theorems, show that the Boolean expression derived in (i) can

be simplified as [ = z.

(iii) Derive the truth table for the circuit.

(iv) Briefly explain whether the above circuit can be used to detect even numbers between
0 and 7.

(b) (i) Draw the circuit of an SR flip-flop using NAND gates.

(i) A simple sequential logic circuit consisting of a positive-edge triggered D flip-flop and a
negative-edge triggered T flip-flop is shown below. If the initial states of both flip-flops
are ‘0’, draw the signals B and C for the input signal A and the clock signal ‘CLK’.

B C

ﬂlp—ﬂOp - ﬂlp—ﬂOp

CLK

CLK

[see page thirteen
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9. Following web interface is developed for facilitating online teaching during the Covid-19 pandemic.
Details can be accessed through the grade 12 (A) and 13 (B) tabs.

Online Teaching Portal
The High School

Picture

Grade 12 Grade 13
(A) B)

Student Guide : Guide PDF (link)

(a) Write a program with HTML tags to develop the above web interface.

(b) A separate web page is developed for each grade including lessons in PDF forms and video
lectures.

(1) Sketch a layout for a separate page of Grade 12.

(ii) Write a program with HTML tags to develop the web page for Grade 12.
(c) An online form is suggested to get the questions and feedback from the students.

(1) Sketch the layout for an online form.

(ii) Suggest one option for preparing the online form.
(iii) Explain how to link the online form to your web page. Write the relevant HTML program
(only the relevant section).

10.(a) A resistor will consume active power when connected to an alternating current source but ideal
capacitor or ideal inductor will not consume active power when connected to an alternating
current source.

(i) Draw the phasor diagrams indicating supply voltage and current through the component
when a resistor, ideal inductor and ideal capacitors are separately connected to alternating
current sources.

(ii) Consider following circuit with resistor (R) and an ideal inductor (L) connected to an AC
source. Draw the phasor diagram and indicate supply voltage V and current [.

VT@

(iii) Write expressions for active power and reactive power consumption of the circuit indicated
in (ii).

I R L
W 0000

(iv) What are the units for measuring active power and reactive power?

[see page fourteen
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(b) An inductive load (not ideal) is connected to an AC source as in following figure.

Vv
T @ load

(i) Draw the phasor diagram.

(ii) Define power factor.

(iii) Explain how to improve the power factor.

(iv) What is the main advantage of improving power factor towards unity power factor (ie. 1)7

ko o



