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G. C. E (Advanced Level) Examination - 2020

67 tScience for TechnologfNEW / OLD Syllabus)

Marking Scheme

Distribution of Marks.

Paper| - 1 X50=50
Paperll -

Part A Structured Essay(All four guestions should be Answered)

Question Na01 - 100
Question N2 - 100
Question N3 - 100
Question NdD4 - 100
100 X 4 =400

04 questions should be answered selecting minimum one question from parts B, C
and D

Part B - Essay
Question N5 - 150
Question NdD6 - 150

Part C - Essay
Question N7 - 150
Question N8 - 150

Part D - Essay

Question Na09 - 150
Question NalO - 150
150 u4 = 600
Total marks of Paper Il =400 + 600 = 1000
Final marks of Paper Il =1000 + 10= 100
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Common Techniques of Marking Answer Scripts.

It is compulsory to adhere to the following standard method in marking answer scripts
and entering marks into the mark sheets.

1. Use a red color ball point pen for marking. (Only Chief/Additional Chief Examiner may
use a mauve color pen.)

2. Note down Examiner's Code Number and initials on the front page of each answer script.

3. Write off any numerals written wrong with a clear single line and authenticate the
alterations with Examiner's initials.

4. Write down marks of each subsection inA and write the final marks of each question
as a rational number in aD with the question number. Use the column assigned for
Examiners to write down marks.

Example: Question No. 03

) KK KKK LK
QKKK KKK ¥
QKK KKK KK
(i) KK KKK KKK
QKK KKK KK ¥
€ KKK KK ¢
(i) KK KKK KKK
QKKK KKK 14
€K KK KK ¢
‘ , 4 . 3
Qo — +  G)_ 32 + i) ° = 10
o0 5 5 15
MCQ answer scripts: (Template)

1. Marking templets for G.C.E.(A/L) and GIT examination will be provided by the
Department of Examinations itself. Marking examiners bear the responsibility of using
correctly prepared and certified templates.

2. Then, check the answer scripts carefully. If there are more than one or no answers
Marked to a certain question write off the options with a line. Sometimes candidates may
have erased an option marked previously and selected another option. In such occasions,
if the erasure is not clear write off those options too.

3. 3 0ODFH WKH WHPSODWH RQ WKH DQVZHU VFULSW FRUUHF
the wrong answers with a 'X' against the options column. Write down the number of
correct answers inside the cage given under each column. Then, add those numbers and
write the number of correct answers in the relevant cage.
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Structured essay type and assay type answer scripts:

1. Cross off any pages left blank by candidates. Underline wrong or unsuitable answers.
Show areas where marks can be offered with check marks.

2. Use the right margin of the overland paper to write down the marks.

3. Write down the marks given for each question against the question number in the relevant
cage on the front page in two digits. Selection of questions should be in accordance with
the instructions given in the question paper. Mark all answers and transfer the marks to
the front page, and write off answers with lower marks if extra questions have been
answered against instructions.

4. Add the total carefully and write in the relevant cage on the front page. Turn pages of
answer script and add all the marks given for all answers again. Check whether that total
tallies with the total marks written on the front page.

Preparation of Mark Sheets.

Except for the subjects with a single question paper, final marks of two papers will not be
calculated within the evaluation board this time. Therefore, add separate mark sheets for each of
the question paper. Write paper 01 marks in the paper 01 column of the mark sheet and write
them in words too. Write paper 1l Marks in the paper 1l Column and wright the relevant details.
For the subject 51 Art, marks for Papers 01, 02 and 03 should be entered numerically in the mark
sheets.

K%k
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Science for Technology Two hours
\

Instructions: )

% Answer all the questions.

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

% Read the instructions given on the back of the answer sheet carefully.

% In each of the questions 1 to 50, pick one of the alternatives from (1), (2), (3), @), (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 on the back of the answer sheet.

% Use of non-programmable calculators is allowed.

1. The type of sugar present in RNA is
(1) glucose. (2) fructose. (3) ribose. (4) lactose. (5) sucrose.

2. All bacteria are
(1) anaerobic. (2) autotropic.
(3) pathogenic. (4) unicellular.
(5) industrially beneficial.

3. Consider the following statements about viruses.
A - Do not have a cell structure. .
B - Contain both DNA and RNA.
C - All are obligate parasites. v
Of the above, the correct statement/s is/are
(1) A only. (2) B only. (3) C only.
(4) A and B only. (5) A and C only.

4. Consider the following enzymatic reaction.

Lactose M» X + Y

Of the above reaction, X and Y represent

(1) Glucose and Sucrose. (2) Fructose and Galactose.
(3) Glucose and Galactose. (4) Glucose and Fructose.
(5) Galactose and Moltose.

5. Rough endoplasmic reticulum transports,
(1) lipids. (2) proteins. (3) fatty acids. (4) minerals. (5) carbohydrates.

6. What is the correct statement given below regarding amino acids?
(1) A peptide bond is present.
(2) Carboxylic acids (COOH) and amine (NH,) groups are present.
(3) Amine (NH,) group is attached to the carboxylic acid (COOH) group.
(4) o-carbon is the carbon atom which belongs to the carboxylic acid (COOH) group.
(5) Only some amino acids contain a carboxylic acid (COOH) group.

7. What is the reason for mixing citric acid with soap, in the production of soap?
(1) To neutralize (2) To make acidic (3) To add a colour
L (4) To make the soap dry (5) To remove unreacted fatty acids )
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8. Consider the following issues faced by a manufacturer in the process of production.
A - High cost for the transportation of raw materials
B - Maintaining the quality of the final- product
C - Losing raw materials during the pre-processing
Of the above, what issue/s could be mitigated by maintaining thé quality of raw materials?
(1) A only. (2) B only. (3) C only.
(4) A and B only. (5) B and C only.

9. The amount of heat provided to a system from the surroundings was 100 J. The system retained
40 J and the rest was released to the surroundings. The total energy change in the universe is,
(1) —401J. @) '03. (3) 401J. 4) 601. (5) 100 1J.

10. A chemical reaction occurs in a production process which involves a solid and a liquid as raw materials.
Due to the exothermic nature of the reaction, rate of reaction increases throughout the process.
What is the best possible way to maintain the reaction at a constant rate?
(1) Heating the reaction mixture
(2) Stirring the reaction mixture
(3) Introducing the solid at once to the liquid
(4) Introducing the liquid slowly to the solid
(5) Crush the solid and mixing with the liquid

11. Secondary water treatment is mainly used to
(1) remove dissolved gasses.:
(2) destroy microorganisms:
(3) remove insoluble particles.
(4) remove dissolved metal ions.
(5) remove organic substances.

12. A student states that the usage of HCFC (hydrochlorofluorocarbon) instead of CFC (chlorofluorocarbon)
reduces damage to the ozone layer due to the following reasons.
A - Dissociation of C-H bond in HCFC before reaching the upper atmosphere.
B - Absence of Cl in HCFC.
C - The amount of HCFC used is less-than that of CFC.
Of the above, the correct reason/s would be
(1) A only. (2) B only. (3) C only.
(4) A and B only. (5) B and C only.

13. Cleaner production approach used in industries
(1) minimizes the usage of raw materials.
(2) increases the use of natural resources.
(3) increases the release of waste to the environment.
(4) disconnect industries to make them independent.
(5) redesign the production processes to use clean raw materials.

14. Which of the following statements regarding the water quality parameters is correct?
(1) BOD represents the total microbial count.
(2) Turbidity indicates the total amount of suspended solids.
(3) COD expresses the amount of dissolved oxygen.
(4) Conductivity represents the amount of dissolved solid compounds.
(5) BOD expresses the amount of total dissolved organic matter.

15. What is expressed by the acid value regarding plant oil?
(1) pH value
(2) Acidity
(3) Percentage of fatty acids
(4) Amount of free acids
(5) Percentage of triglycerides
\ J
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16. Which of the following statements is correct, regarding the extraction methods of secondary metabolites?
(1) Refluxing method requires a large volume of the solvent.
(2) Steam distillation produces an -extract free of water.
(3) Refluxing method is suitable to extract thermally unstable compounds.
(4) For steam distillation, plant materials have to be mixed with water.
(5) Substances extracted into wax can be separated using ethanol.

17. Consider the following statements regarding essential oils.
A - Insoluble in water.
B - Volatile organic compounds.
C - Have a characteristic colour.
Of the above, the correct statement/s would be

(1) A only. (2) B only. (3) A and B only.
(4) A and C only. (5) B and C only.
18. Which of the following industries produce glycerol as a byproduct?
(1) Soap and biodiesel (2) Enamel and emulsion paints
(3) Soap and essential oil (4) Biodiesel and essential oil

(5) Vinegar and phosphate fertilizer

19. —7?” radians in degrees is

(1) 190. (2) 200. (3) 210. 4) 220. (5) 230.

20. The diagram below shows the angle of depression of the base of the tree and angle of elevation of
the top of the tree taken by a wildlife officer from eye level in order to calculate the height of a tree.
What is the approximate height of the tree?

(1) 5.0 m. Bt | 0=ar

(2) 58 m. sin® | ~0.1737 | =0.5000

@) 67m. cos O | ~09848 | ~0.8660

E:; ;i_ mm: tan 0 | ~0.1763 | ~0.5773
P, 0 1 0 12

21. To make a hollow wooden toy, a conical cavity of height 20 cm and diameter
12 cm is carved out from a wooden cylinder of the same height and diameter

as shown in the figure. What is the volume of wood in the toy, in-terms

of ?

(1) 240m cm?

() 4807 cm? 20 cm| |
3) 720w cm?

4 960w cm?

(5) 19207 cm?

22. The diagram shows a suspension bridge with a parabolic cable hanging between two towers.
Coordinates of the two end points of the cable are given. Which of the following equation models
the parabolic shape of the cable? y

(1) y=180x2

@) 180y = 22 (~60,20)
(3) 180y = —x2

4) y=x2+60x+20
5) y=x>—60x + 20

(5) y==x x ©.0)

N J
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® Questions 23 and 24 are based on the information given below.

A conical shaped strainer of base radius 6 cm (Figure 2) is made by connecting the edges AO and
BO of a sector shaped metal sheet of radius 10 cm (Figure 1), without an overlap.

A g . B g

Figure 1 Figure 2
23. What is the perpendicular height % of the strainer?
(1) 4.0 cm (2) 8.0 cm (3) 10.0 cm (4) 116 cm (5) 120 cm

24. What approximate angle 6 subtended at the centre (Figure 1), in radians, must be used in the sector
in order to make this strainer? (Consider m = 3.)

(1) 0.64 (2) 0.85 (3) 1.29 4 251 (5) 3.60

25. The area of the isosceles triangular shaped vegetable plot shown in the figure is 16 m2.

The equal side lengths are x each. What is the value of x in meters? (sin150°=%) p

(1) 8 @) 16 3) V32 @

4) 8 5);32

26. What is the total surface area, in terms of 7, of a solid hemisphere of base radius 15 cm?
(1) 3007 cm? (2) 4507 cm? (3) 52571 cm? 4) 6751w cm? (5) 1125m cm?

27. The annual profits/losses (in thousands of rupees) for the first seven years of a company are given
below. The negative values indicate the losses.

-472, -600, —-672, 125, 488, 525, 962
What is the range of the above data?
(1) 290 (2) 490 3) 837 (4) 1434 (5) 1634

28. The mean score of 20 students for Science for Technology self-marking online examination is 67.
However, the class teacher later found that two students’ scores of 89 and 72 were incorrectly
recorded as 98 and 27 respectively. What is the correct mean value of the students’ scores?

(1) 652 (2) 66.1 3) 67.0 4) 679 (5) 68.8

29. The following diagram shows the relationship among the basic functions of a computer.

sl

4

Y

Box 1 represents ‘Input’. Functions represented by boxes 2, 3 and 4 respectively are,
(1) Storage, Processing and Controlling, Output.
(2) Processing and Controlling, Storage, Output.
(3) Storage, Output, Processing and Controlling.
(4) Processing and Controlling, Output, Storage.
L (5) Output, Processing and Controlling, Storage.
i
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30. The diagram below provides information about a folder in a computer.

Type: File folder

Location: DAFOT

Size: 39.4 MB (41,321,436 bytes)
Size ondisk:  39.6 MB (41.603.072 bytes)
Contains: 136 Files, 20 Folders

Created: Tuesday, July 30, 2019, 8:33:29 PM

Attributes: [W] Read-only (Only applies to files in folder)
[tidden [ Advareed

What is the incorreet statement regarding the folder?
(1) The folder contains 20 sub folders.

(2) The date of creating the folder is 30.07.2019.
(3) Name of the folder is ‘AL 2020 Properties’.

(4) The number of files in the folder is 136.

(5) The folder is located in the D partition.

31. What is the name of the toolbar given in the figure?

B====

=T = = | =

(1) Font (2) Styles

(3) Paragraph (4) Editing -

(5) Clipboard

32. The bold words in the initial version were changed as shown ‘in.the edited version.

Initial version (Before editing)
The new or novel corona virus was reported in Wuhan, China in December 2019.

Edited version
The new-er novel corona virus was reported in WUHAN, CHINA in December 2019.

What commands in the ‘Font’ toolbar were used to make the changes in the edited version?
(1) Underline, All Caps

(2) Underline, Small Caps

(3) Strikethrough, Small Caps

(4) Strikethrough, All Caps

(5) Double strikethrough, All Caps

33. How can a ‘column width’ of a spreadsheet be fit to its ‘content width’?
(1) Single-click on the left boundary of the column heading
(2) Double-click on the left boundary of the column heading
(3) Single-click on the right boundary of the column heading
(4) Double-click on the right boundary of the column heading
(5) Press | and single-click anywhere in the column

rev
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34. Which set of three cell references given below correctly shows ‘absolute column reference’ and
‘relative row reference’?
(1) A$1, A$10:5A17, $X255
(2) $A1, $A10:$A17, X$255
(3) $A1, $A10:$A17, $X255
(4) AS$1, $A$10:3A17, $X255
(5) $AS$1, $A$10:3A17, X$255

35. What are the correct steps to add a new slide to an existing presentation?
(1) File, Open (2) File, New
(3) Insert, Object (4) Insert, New slide
(5) File, Add a new slide

36. In internet terminology IP stands for
(1) Internet Provider. (2) Internet Password.
(3) Internet Protocol. (4) Internet Processor.
(5) Internet Programs.

37. What is the incorrect recommendation regarding the safe use of e-mails?
(1) Change your password frequently.
(2) Do not reply to spam emails.
(3) Always keep the antivirus software up-to-date.
(4) Logout from the email account after completing the work.
(5) Always enable the auto-saving password mode.

38. What activity is mot supporting social distancing?
(1) Internet hacking (2) Online banking
(3) e-commerce (4) Video conferencing
(5) e-channelling
39. Joule (J) is, g
(1) Nm. (2) Nm, (3) N'ml, (4) Nm?2, (5) N'm

40. The amount of electric charge flowing through a wire per unit time is defined as,
(1) current. (2) power. (3) resistance. (4) resistivity. (5) voltage.

41. A man of mass 80 kg takes 10 s to climb up a staircase of vertical height 10 m at a constant
speed. What is the rate of work done by him? (g =10 N kg™")

(1) 08 kW (2) 8kW (3) 80 kW (4) 800 kW (5) 8000 kW

42. An electric kettle spends 9 minutes and 20 seconds to raise the temperature of 2 kg of water from
10 °C to 90 °C. What is the power of the kettle?
(Specific heat capacity of water = 4200 J kg™ °C')

(1) 1.0kW 2) 12kW (3) 672 kW (4) 840 kW (5) 1500 kW

43. A spring with a spring constant 40 N cm™! shows an extension of 2.3 cm when an object is hung
from it. What is the mass of the object? (Neglect the mass of the spring.)

(1) 90kg (2) 9.1 kg (3) 92 kg 4) 93 kg (5) 94 kg
44. What is the measurement indicated by the given reading face of a Vernier caliper with the least count
of 0.01 cm?
(1) 034 cm (2) 3.04 cm 3 cm 4cm
(3) 3.30 cm 4) 334 cm
(5) 340 cm
0 5 10
\ J

[So0 nnoo covon
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45. When water is at rest, heights of the water
columns, h,, h, and h; are the same as gi_ven in
the setup. What is the correct relationship among
the heights of the water columns, when water
flows steadily and nonturbulently (streamline
flow) to the right at a constant rate?

(1) hy=h,=hy; (2) hy=hy;>h,
(3) hy=hy;<h, (4) h <h,<h,
(3) hy>h,>h,

46. Figure shows stress versus strain curves for three materials
A, B and C. Material with the highest ductility, material with the
‘ . ! : A
highest brittleness and the strongest material are respectively B
represented by graphs c

(1) C, A and B.
(2) C, B and A.
(3) B, A and C:
4) B, C and A.
(5) A, B and C.

O (stress)

€(strain)

47. A car of 1000 kg is lifted by a hydraulic pressure
system as shown in the figure. If the area of piston A
is 100 cm? and piston B is 3 cm?, what is the minimum
force F, that should be applied on the piston B to lift
and hold the car? (g =10 N kg™")

(1) 3N

(2) 25N
(3) 30N
(4) 100 N
(5) 300 N

Piston B
(3 cm?)

48. Four identical filament bulbs are connected to a battery as shown in the diagram below. What is the
correct statement regarding the brightness of the bulbs?

(1) Bulbs A, B and D glow with the same brightness.

(2) Brightness of bulbs glow is in the descending order of C > A > B > D.

(3) Bulbs A, B and C glow with the same brightness while D does not light up.

(4) Bulbs A and B glow with the same brightness while D does not light up.

(5) Bulb C glows with the highest brightness and D glows with the lowest brightness.

J
AL imen <SBa
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49. A conducting coil is attached to a centre zero galvanometer. Two identical bar magnets, A and B,

are placed besides the coil from equidistance as shown in the figure. What movements of the pair of
magnets along the dotted line at a constant speed create a minimum deflection on the galvanometer?

Right side movement is denoted by === and the left side movement is denoted by <

A B
@)) At rest —
(2) r> At rest
3) —- G
(G)) - —-
5) — —-

50. Consider the following statements regarding the vacuum region in a thermo flask.
A - It minimizes the heat loss through conduction.
B - It minimizes the heat loss through convection.
C - It minimizes the heat loss through radiation.
Of the above, the correct statement/s would be

(1) A only. (2) B only. (3) A and B only.
(4) A and C only. (5) all A, B and C.
¥k ¥
i J
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decide which of them you will prioritise.

@dex INOE St s M et ) g )

( Instructions : <

\——

Use additional reading time to go through the question paper, select the questions you will answer and j
7,
B

% This question paper consists of 13 pages. For Examiners’ Use Only

% This question paper comprises  of four Part | Question Nos. | Marks Awarded
Parts A, B, C and D. The time allotted 1

for all parts is three hours.

% Use of non-programmable calculators is A
allowed.

Part A - Structured Essay
(Pages 2 - 7) " B

% Answer all the questions on this paper
itself. C

CIR (I[N |h (W[

% Write your answers in the space provided
for each question. Note that the space D
provided is sufficient for your answers and
that extensive answers are not expected.

[y
<

In Numbers

Parts B, C and D - Essay Total
(Pages 8 - 13) In Words

¥ Select minimum of one question from each
of the parts B, C and D and answer four
questions only. Use the papers supplied for
this purpose. At the end of the time allotted Code Numbers
for this paper, tie all parts together so that Marking Examiner 1
Part A is on the top of Parts B, C and
D before handing over to the supervisor.

Marking Examiner 2
Checked by

% You are permitted to remove only Parts -
B, C and D of the question paper from| ||Supervised by
the examination hall.

| |
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p M\
D t
Part A — Structured Essay w::;o

Answer all questions on this paper itself. in this
column

1. (A) The cell is the basic unit of all livi’ngibrganisms. Based on the structure and org:;mization,
cells can be divided into two main groups.

(i) Name these two main groups of cells.

(i) What is the group of microorganisms shown in the following diagram? Name the
parts labelled as P, Q, R, S and T.

(a) The group of microorganisms

(B) Four types of biomolecules that are used in-different industries are given below.
Answer the following questions based on the given biomolecules.

H (0] H

il H,N——C—~— COOH
HO——H |

H——OH
H—t—OH B

ZHzOH CH,OH CH,OH
HA—OMH  HOH

oH H/ o NoH H
CH,(CH,),,COOH n

C D

(i) What biomolecule/s contains/contain an aldehyde group as a functional group?

_ E S
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Do not
(iv) Name a suitable test to identify biomolecule B. write
in this
................................................................................................ +evtrvenens. |cOlumn
(v) Identify what biomolecule or its"derivétive given above contains in each industrial
product mentioned in the table. Write the letter that represents each identified
biomolecule in the following table.
Industrial product Letter that represents the biomolecule
cotton thread
soap
sugar
(C) Bread is one of the most commonly produced products in the bakery industry. If the
required ingredients are available, bread can also be produced at home.
(i) What is the microorganism used in the bakery industry?
(i) What is the raw material added to accelerate the growth of the microorganism in
the process of bread production?
(iii) Explain why the dough rises along with the activity of microorganism.
(iv) The bread develops a sour taste when the dough is kept for a long time for rising
prior to baking. Explain the reason for this. Q.1
------------------------------------------------------------------------------------------------------------ ]00
\ J

P T SR
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e et e ey m e e e,

r

Do not |
2. (A) An experiment was conducted to determine the drying speed of an emulsion paint. Here a |write
paint sample of 5.05 g was spread evenly on a plate and the mass of the paint sample in this
was measured at 60 minute intervals. The results are given in the table, and the reason RO
for the mass loss with the time is vaporization of water in the paint.

Time/min Mass/g (30 °C)

0 5.05

60 471

120 4.50

180 4.35
240 424
300 4.18
360 4.15
420 4.15

(i) What is meant by vaporization?

(ii) After 360 minutes, a constant mass of the paint sample was observed in the
experiment. Calculate the mass of water evaporated from the paint sample.

(B) The physical transformation of water during the drying process of paint can be shown
as below.

Water (liquid) ———» Water vapour (gas)

Four statements regarding the above physical transformation are given in the table below.

Put a tick (v') in front of the correct statements and a cross (x) in front of the incorrect
statements.

Statements v or x

(i) | The physical transformation of liquid water to water vapour is exothermic.

Energy of water molecules in the vapour phase is higher than that of the

o water molecules in the liquid phase.

(il Water molecules in the liquid phase are closely packed compared to the
water molecules in the vapour phase.

(iv) Average speed of water molecules in the vapour phase is greater than that of

the water molecules in the liquid phase.

(C) (i) Write two factors that affect the vaporization rate of water in the paint sample.

L ............................................................................................................ )
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Do not
(ii) Calculate the average rate of vaporization of water in the first six hours. write
in this
R R R A S S o S S RS SS e e e ieaimiinse susiie sl e el e s e column
(iii) Polymers are a group of raw materials used for the production of paint. Write two
other groups of raw materials used in the paint industry.
(iv) It is not suitable to apply a paint containing polyester as the polymeric material Q2
on-a cement surface. Explain the reason for this?
.......... 100
3. (A) Prawn is an invertebrate animal that belongs to the phylum Arthropoda. Prawn farming
is a profitable business in Sri- Lanka.
(i) Write one structural feature that is used to classify prawn as an invertebrate.
(i) Name the parts labelled as A, B, C, D and E in the given diagram of a prawn.
A Part Name
_ \ A
B
C
«—E 2
E
C D
(iii) Write one reason for classifying the prawn under the phylum Arthropoda.
(iv) Mention an economically important raw material that can be extracted from the
prawn’s exoskeleton.
(v) Write one geographical feature that must be considered in establishing a prawn
farm.
(vi) Write one method of value addition that can be done in the processing of prawns
for the international market.
L ¥
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s

=
Do not
(B) Water is pumped at the rate of 54 m*h™! from a well to a tank. write
in this
(i) What is the rate of water pumping in the unit m?s'? ) ‘| column

(iii) Calculate the work done per second (power) by the pump in lifting water to a
height of 6 m from the well to fill the tank. (Gravitational acceleration = 10 N kg™')

(iv) Can you practically use a pump driven by a motor having exactly the same power
calculated in part (iii) to pump water to the tank? Briefly explain your answer. Q3

4. (A) The following graph shows the variation of the frictional force with the force applied
on an object.

Frictional Force A

>

A :
Applied Force

(i) What segment of the graph represents each of the following force?
(a) Dynamic frictional force .....................
(b) Stafic frictional foree: ™ «.casvervomsnesisass

(ii) What is meant by limiting friction?

[ | s s j
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s

Do not )
(iii) Which point represents the limiting friction on the graph? write
in this
.......................................... s AR slan S S Swimpin s st e e ssiternens Switngwios o | COLUDOT
(B) A person pulls a box of mass 50kg along a frictionless horizontal floor using a
non-extendable light rope which is inclined at an upward angle of 30° with the horizontal
as shown in the figure. The person exerts a constant force of magnitude 300 N on the
rope. (Consider sin 30° = 0.50 and cos 30° = 0.87)
S
Q >
30°
50 kg
(i) Mark on.the above figure, the normal reaction and the gravitational force acting
on the box.
(ii) Calculate the acceleration of the box.
(iii) Calculate the work done by the applied force when the box is moved by 2 m.
(iv) Consider that the above box is pulled with a light metal wire. If the metal wire
is extended by 2 mm due to the applied force 300 N, calculate the elastic potential
energy stored in the wire. Q4
------------------------------------------------------------------------------------------------------------ 100
M =4
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Part A t Structured Essay

Q01
(A) The cell is the basic unit of all living organisms. Based on the structure and organization,
cells can be divided into two main groups.
(0) Name these two main groups of cells.
Prokaryotes
Eukaryotes
(5 marks x 2 = 10 mark
(i) What is the group of microorganisms shown in the following diagram? Name the
parts labelled as P, Q, R, S and T.
(@)  The group of microorganisms
Bacteria
(5 marks)
(b) P t Capsule (Cell wall)
Q t Cell membrane
R t Nucleoid
S t Cytoplasm / Plasma membrane
T t Flagella
(3 marks x 5 =15 mark
Part A =30 marks
Four types of biomolecules that are used in different industries are given below.
Answer the following questions based on the given biomolecules.
H (0] H
il |
H—— OH H,N—— C—— COOH ‘
HO —{—H |
5 H—— OH i
( ) H—— OH . B
KHOR CH,OH CH,OH
A
H O H H OH
H H
9o H o N\oH H 9
CH,(CH,),,COOH &
H OH OH
C D
@ What biomolecule/s contains/contain an aldehyde group as a functional group?
A

(5 marks)
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(i) What biomolecule/s contains/contain a carboxylic acid group as a functional group?
BandC
(5 marks x 2 = 10 mark
(iii) Which biomolecule/s provides/provide a positive result for the iodine test?
Amylose/ D
(5 marks)
(iv) Name a suitable test to identify biomolecule B.
Ninhydrin test
(5 marks)
Identify what biomolecule or its derivative given above contains in each industrial
(V) product mentioned in the table. Write the letter that represents each identified

biomolecule in the following table.
Cotton threadt A
SoaptC
SugartA
(5 marks x 3 = 15 mark
Part B = 40 mark
Bread is one of the -most commonly produced products in the. bakery industry. If the

© required ingredients are available, bread can also be produced at home.
(i) What is the microorganism used in the bakery industry?
Saccharomyces cerevisiaBaccharomyces cerevisiagast
(5 marks)
" What is the raw material added to accelerate the growth of the microorganism in
(ii) the process of bread production?
Sugar
(5 marks)
(i) Explain why the dough rises along with the activity of microorganism.
p y o o y (=

Yeast ferments sugar into (ethanol) and,©@s
This released of Gncrease the size (rising) of the dough
(5 marks x 2 = 10 mark
. The bread develops a sour taste when the dough is kept for a long time for rising
(v) prior to baking. Explain the reason for this.
Production of acetic acid/ lactic acid
(20 marks)
Part C = 30 mark
Q 01 =100 mark:
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Q02
(i)
Conversion of liguid water to gaseous water at the boiling point
(5 marks x 2 = 10 mark:
(ii)
Mass of water = 5.05 44.15 g
(5 marks)
=09g
(4 + 1 marks)
(iii)
. ra{ %
Mass percentage i HSTT
Lsxau :7;
(5 marks x 2 = 10 mark:
(iv)
Low cost (high availability)
Less harmful for the workers (environmentally friendly)
(any correct answer = 10 mark
Part A 40 marks
(B)
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O O ©O

(each correct response 5 marks x 4 = 20 ma
Part B = 20 mark

(©)

T val rate of the evaporated steam (wind speed/ humidity)
/2( (any two correct answer =5 marks x 2 = 10 ma

Rate of evapo%% WArw %o;
/ (5 marks)
@}3‘{ rasw S{.0825 g min)
& (4 + 1 marks)
(iii) +

Solvent Q@ .
Binder /O

Additives

(i)
sed area OR
%perature difference between the environment and the water OR

(ii)

(?/ * (5 marks x 2 =10 mark
0

(vi) Polymer can be _dissociated/ hydrolyzed due to theggsf ic nature of cement
(5 marks x 2 = 10 mark
Part C = 40 mark
Q 02 =100 mark:
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Q03

(i)
Do not have a backbone
(5 marks)
(ii)
Carapace
Chela
Pereiopods
Pleopods
O Telson
Q
/0 (Any correct answer 5 marks x 5 = 25 mai
(ii) S

Presence%skeleten

Segmented on
o U

Joined appendages O/

(Any correct answer = 5 mark
(iv) !
Chitin / Chitosan % .

(5 marks)
(v) /O(?
Flat land /

Sunlight throughout the year
(An rect answer = 5 mark

(vi)

Export after packaging/ sortimgR
Removal of head/ exoskeleton
(Any correct answer = 5 mark
Part A = 50 mark:
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(i)
Rate = 5.4 rhh*
wav wav
TXr Hxr uxrr
(5 marks)
LsawsiFUe U &5
( marks)
(ii)
Mass per second = 1.518° x 1000 (kg'§
(5 marks)
=1.5%g s
(4 +1 marks)
(iii)
Q&k per second = 1.5 x 1®x
/O (For substitution, 5 marks
Q/- = ONmOROJ ( ©
4 +1 marks
(iv) /

O)G)
can et O/ (10 marks)

Reason: Efficiency of %achine must be less than 100%
OR Machirss e 100% efficiency
OR Due to the Io&energy
+ (5 marks)
C?® Part B = 50 mark
. Q 03 = 100 mark:
7

S

25
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Q 04

(i) O
% Segment CD (20

Q/. Segment AB (101
(ii) /
Limiting frictiof/4Sythe maximum value of the static friction that develops (due
an applied forc %
The friction at the ant at which a body is just starting to move over a cont
surface.

/c & (10 marks)
(iii) +

Point B
% . (For the correct label0 marks)
/0 Part A = 40 mark:

0) )

Normal Reaction (N)
A

v
Weight (W)
(5 marks x 2 = 10 mark
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(ii)
Horizontal force =300 x cos 30 = (300 x 0.87 =261 N)
(5 marks)
Acceleration =F/m = 261 /50 OR 300 x cos 30 /50
(5 marks)
=522m%
(9 + 1 marks)
(iii)
Work done = Force x displacement = 261 x 2
(For substitution, 5 marks
=522
(4 + 1 marks)
(iv)

%elastic potential energy stored = 1/2 Fe

=—2Hurr Ht dr7

/2‘ (For the equation or substitution, 10 mark
% 03J=
@ (9 + 1 marks,

O/c Part B = 60 mark

Q 04 = 100 mark:
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Part B t Essay
Q 05
%);
%,
//(O
A Od\
(i)

Class limit | Number of | Class Class | Cumulative Percentage

infectants boundary Mark | frequency cumulative frequency

(frequency) (Less than cumulativ{ (Less that percentage

frequency) cumulative frequency

21t3 6 15t35 2.5 6 3
415 90 3.5t55 4.5 96 48
6t7 78 55t75 6.5 174 87
819 12 7.51t95 8.5 186 93
10t11 4 9.5t11.5 10.5 190 95
12 t13 4 11.5t135 12.5 194 97
14 t15 4 13.5t15.5 14.5 198 99
16 t17 2 1551175 16.5 200 100

200

(Each correct column (coumnto 6) with all correct values = 10 marks x 4 = 40 me
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O
(ii @éaj_u

:x@d {rHvEdW® :yzH xd W :stH z§ & :v Hsrawe :v Hstaw
'/ E:v HsvawkE :t Hsxaw ;
) trr

—

(5 marks)

L S\/\Eer\Ewo@;)rtEvtEerszuu
stst . @o

LWLXB.X Tf>’ X f>‘

(4 + 1 marks)

‘ic? Part A = 50 mark:

(B) orrect scale (03 marks x 2 = 06 mai
corr is labal (02 marks x 2 84 marks)

Indica’ur@ qints, (02 marks x 8 = 16 mal
Shape of the graph %he points (1.5,0(04 marks)

Part B = 30 mark
(©) O
0] Median = 5.6 days to 5.7 days (any value betweents.6 days)
(4 + 1 marks)
(ii) Lower boundary = 3.6 days 38 days (any value between 3163.8 days)
(10 marks)
Upper boundary = 11.5 days
(10 marks)
Part C 225 marks
(D)

0] 15.5 days
(9 + 1 marks;

67 Science for Technology (Marking Scheme) (New/Old Syllabus) / G .C.E.(A/L) Examination - 2020 / Amendments to be included.



Department of Examinations - Sri Lanka Confidential

(i) Using a value between 97.5 to 98 days
(Obtaining the value from the graph, 5 mark

54fl—|urrrLt{tv\(whenuse98l_ HurrrLt{vr

Accept any value between 2925 to 2940
(Final Answer]l0 marks)

) Part D = 25 mark
(E) Average age #_ﬂ" ..
‘X Hz zawE : {rHytawH yzHyz E:stHXZAWE :v Hwane

Vv Hwr E v Htvawe :t Htr;
trr

(for calculating todal age.0 marks)
WUEXWEEXrzvVEzZttEtszEtrrE{zE VT

O L trr
Q
po) L2YWSP e g

Q trr
/2( (Calculation of the average, 5 mark
@ Nyus>ff”e
@ (4 + 1 marks)
O Part E= marks
/o Q 05 = 150 mark:
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Correct scale (03 marks x 2 = 06 mat
correct axis labsal (02 marks x 2 84 marks)
Indicating 8 points, (02 marks x 8 = 16 mal

Shape of the graph with the points (1.5, 0) = (04 ma
Part B = 30 mark
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Q 06
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(A) Throughout thiscp *8]1}vU (}JE <p *8]}v A]S8Z §Z JveSEN §]}v ~
indication of how the answer was obtained is expected and hence method marks are
allocated. For any answer without an indication of method, method marks should not k
awarded.

0] Method 1: Any indication thadymmetry J¢ pge e Z =« 5§ S]v
*Cuu SEC _
Method 2: Using mid-point formula
Let coordinates of B be%: a $;

L2l \$ L Fur o
\$ L Frao

»é>436
6

(For method, 5 marks
A Y(-30, -0.2)
(5 marks)

(i) O For applying the gradient formula using any two pairs of the points A

or O (the origin).
'0 g.: Using points A and B: | L 2232446

/‘ 748?774

. . ) 472446

ing points Oand B: I L 27 72
Note: If the oint A in the above formula but their (a)(i) A coordinates a
wrong, still giv marks for method

{‘ (For method i i marks)
Answer:Ac Oe answer in any of the exact or approximate forms
given below.

Exact answer @! rrx@

Approximate answers rarxy KN rrg
(5 marks)
Part A = 25 mark:

® For using the concept that the product? pts of two perpendicular line

Fsa
E.g.. If the two gradients areo,, and | 1,5, | 0»% wL Fs
\S\(For method, 5 marks

(B)

Answer:Award marks for any of the following answers.

Gradient of AB taken as: Gradient of CD

S Fswr
Swr
rarxo Fswr
réarxy Fsvfw
rary Fsvié@w

(Final answer, 5 marks
(i) Method 1: Since%has coordinatesr & zihe line cuts theUaxis atz

Or similar argument
Method 2 : Substitutera zn U L BwT E %nd compute% &
(Method, 5 marks)
UFEJPAN?ALP L z
(5 marks)
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(i) Equation of CD is UL BwT E z

Note: For substituting the gradierit and intercept hey obtained in (i) and (ii)
in the correctU LIT E Form, award full 10 marks

(Provide marks for the concep marks)
Part B = 30 mark

(©)
Method 1
For substituting theTcoordinate or theUcoordinate of4in the equation
U L BwT E ,zand obtaining the other coordinate. Substitute L rsit
and obtainU L K rOR vice versa.
Method 2
Calculate the gradient of CR and checking whether it is the same as the

@radient of CD.

/Q? f they have done any of the above methods whikir wrong equation
of ained in (b)(iii), awafdll 20 marks for the concepite. Substitute
TLr obtain some value foUOR substituteU L I rand obtain
some valu@5

(for the method, 20 marks
Reasoning for mewz;é(l
Coordinates of R sﬁa" fy the equation of CD / Point R lies on the line CD.
(20 marks)
Gthe ball hits the stump R‘Iz?
% . (10 marks)
Reasoning for method 2 7,
The lines CD and CR are the same. Q
/, (20 marks)
Sthe ball hits the stump R. O
O (10 marks)
Note: If their equation of CD obtained in (b)(iii) is wrong, the reasoning wouli
as follows.
Coordinates of Roes notsatisfy the equation of CD / PointRes notlie on the
line CD.
Othe balldoes nothit the stump R.
Awardfull 20 marks for this
Part C #40 marks
(D)

0] For the conversion using any equivalency between an angle in degrees and
radians (e.g.¢ szf or té uxf;

eg..urt H-—,= —radians (with or without the unit)

OR
any other correct method (such as identifyisg fis equivalent toéand since

utis=of s z fthereby dividingeby 6).
(Method and correct answer, 5 mark
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(i) Use of correct formula for arc length in terms of radians of degrees:
w 6_p
Arclength=E OR Arc Iengtla|7—:-4 HE
(5 marks)
Substitution of values
Arc length =x t H- OR Arc Iength%'.%6 Hur
(5 marks)
Answer:
i u
(5 marks)
(iii) Use of correct formula for sector area in terms of radians of degrees:
5.6 a- N
Sector Are% Ma OR  Sector Areg—:-4 Ha
(5 marks)

O Substitution of values
@ Sector Area%H X t® H- OR  Sector Area—-—:—:_ i' Hur

/O (5 marks)
%\I(VEI‘Z
(5 marks)
/))6)

Part D =35 marks

-

(@]
(=]
[

©) /)(
(1) Using Pythagoras t e@m or distance formula,

Radius¥« ¢
& (method, 5 marks)
+ EAORA u
(? (Final Answer,  marks)
%,

(ii) Using area of a circle formula, Q N
Area=e¢NL u HxW /O
% (method, 5 marks)

(Final Answer,  marks)
Part E = 20 mark
Q 06 = 150 mark:

=12,675 m
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Q07

%,
Vs
O)Q
2
Or

&
C?/))/

®) (?/}‘
0] To prevent the release of pathogens
To protect from pathogens O
To protect from dust \9
(Any correct answer = 10 mark
(i) Can be an obstacle to breathe/ block the oxygen supply OR breathing of hig
concentration of C©
(20 marks)
(iii) To minimize the use of raw materials for the production
To minimize the release of waste (used face masked) to the environment
(Each correct answer 10 marks x 2 = 20 ma
Part A = 40 mark:
(B)

0] Money, Man Power, Machinery, Method and Materials

(Each correct answer 2 marks x 5 =10 ma
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(i) High availability
High purity
Can be reached easily
Transport
(Any correct answer 5 marks x 2 = 10 mal
Part B = 20 mark
(©)
0] Cinnamaldehyde OR Eugenol
(5 marks)
(i) Can add a fragrance / can destroy pathogens
(5 marks)
(iir) Solar Energy

Cinnamon leaves
(Any correct answer 5 marks x 2 = 10 mai

(iv) vironmental
release of new greenhouse gasses,JCO

ch%e of poisonous gases

Econom|
Minimize th for the energy

(Any correct answet0 marks x 2 = 20 mark:
() Not available cor@&usly (in the night OR when raining)
High capital cost Q
The amount of energy ;ﬁ: be collected is limited

(Any correct answer 10 marks x 2 = 20 mal

(vi) 1kd nfstx3nt 23600
=10,800 kJth Q@

Q (9 + 1 marks)
(vii) The energy required for 1 g of steam—-—c?x( 2.26 kJY

(Substitution, 5 marks

(Substitution, 5 marks

%o

The time required to produce = =0.75s O
\S\ (9 + 1 marks)
Part B = 90 mark

Q 07 = 150 mark:
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Q08
pe
U
%
7
/(
78
+% |
%
S
O
22
$
(A)

0] Glucose

Fructose

(Each correct answer 5 marks x 2 =10 ma

(i) Used to store energy/ food

OR

Act as an energy carrier
(210 marks)
Part A = 20 mark:
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(B)
(i) NO;
SQ
Mark only the first two answer:
(Each correct answer 5 marks x 2 = 10 ma
(ii) CcQ
H,O
SQ
Mark only the first three answer
(Each correct answer 5 marks x 3 = 15 ma
(i) Advantages

Renewable, High yield,
and Low production cost / No energy is required for the microbial process
Environmentally friendly
(mark only the first two answers
O (Each correct answer 10 marks x 2 = 20 ma
Iﬁ antages

qu|II the high demand/ amount produced is less
The p n is based on the food
The time red for the process is high
% (mark only the first two answers
(Each correct answer 10 marks =20 marks)
(iv) Quik (faster)

Can fulfill the hlgh d
(mark only the first two answers
(Each correct answer 10 marks x 2 = 20 ma
Part B = 85 mark
(©) %
0] A t Transportation of raw materia R
B t Transportation of raw materials

7
C t to homogenize the mixture/ to mix O
D tto remove products Q
E t to maintain the pressure/ to release gass/
(Each correct r5 marks x 5 =25 ma
(i) Ethanol is highly flammable, at high-temperature emﬁwol can catclOfite
Ethanol has a low boiling poing prevent evaporation of ethanddR
hydrogen peroxide is chemically unstableptevent the decomposition of
hydrogen peroxide

(each point 5 marks x210 marks)
(iii) Destroy pathogens by oxidation
(10 marks)
Part C = 45 mark
Q 08 = 150 mark:
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Q09

%,
S
@)
2
2
Or

(A) &

(@ v - tangential velocity (speed) &ar speed
~ - angular velocity

/’ (10 marks x 2 = 20 mark
(i) Award 10 marks for all students attempte@zx guestion
(20 marks)
Part A = 30 mark:
8 /)\9
(i) angular velocity, in rad’s
~ A A4 GEO0 /4000
(for substitution, 5 marks
=0.025rad s'
( marks)
(iii) d A<l ™ A
(for substitution, 5 marks
240 /60 =4min .

( marks)
Part B = 30 mark:
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©
(20 marks)

(10 marks)

(20 marks)

0,
(D) 6,)0

Part C = 40 mark

(i)
(1) From N@@
% (20 marks)
(2) FromBtoC GO
ks)
/ (10 mar
(i) Strength of Magnetic IQ

The number turns in the ¢ @g engh of the wire),
and Speed of rotation +
@ch correct answer 10 marks x 30=marks)
% Part D = 50 mark:
/ Q 09 = 150 mark:
Q&O
/)\9
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Q10
%
e
2
7
/(
Qe
&
%,
%
S
/}O
25
(A) From water to air

(10 marks)
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(B)
0] From a water molecule adjacent to the wall to the wallonduction
(Correct answer, 10 marks
(From wall to an adjacent air moleculeConduction
(i) OR
(Wall to an air molecule (not adjacent)Radiation
(Any correct answer, 10 mark:

©)
D The material of the tube: Copper
(5 marks)
Reason: (Coppes) higHy thermaly conductive
(20 marks)
(2) The outer surface of the tube: Non-Insulated
(5 marks)
@ son: the surface is exposed to the air
éo (20 marks)
3 The ngg)& f the outer surface of the tube wall: rough
/Q (5 marks)
Reason: H@ urface area OR greater radiation
éo (Any correct answer, 10 mark:
4) Nature of the tube; Spjral/ Coiled/ Long
(5 marks)

o
Reason: Higher surface ar@ater traveling time is higher
(10 marks)

(5) Surrounding air of the tube: fastca?ﬁl% R
Y, (5 marks)

Reason: Heat removal is efficient (heatr%ve quickly)

OR //‘

more convection
(Asty/correct answer, 10 mark:
Part C = 75 mark

(D)

@ Heat generationt D

(5 marks)
(i) Cooling unitt A

(5 marks)
(iii) Circulation of watert B

(5 marks)
(iv) Circulation of Aint C

(5 marks)

Part D = 20 mark:
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(E)
Rate of heat loss = mkS

(For the correct equation, 5 mark:

= 0.5%g 4200 J kf°C' x 50 °C
(Correct substitution, 10 marks

=105,0000R1.05 20°J &

(9 + 1 marks)
Part E = 25 mark
Q10 = 150 marks
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Q03

(i)

I%EOR Otk ti (5 marks)
S

N,
E=iR + b%@ (5 marks)
(i) U
0= iR tipR, ORIR,= @/ (5 marks)
(iv) QI’

%,

%
(?/((!:or the substitution, 2 marks
7

(ii)

30=10i+103 Y 3=4i+b

0=10it10L VYi, =%

%the substitution, 2 marks
ih=2p =24 \9

SineiA given,
2Ab=1A=iIi=1A
(For the substitution, 1 marks
i2 =1A
(4 + 1 marks)

i3 =1A
(4 + 1 marks)

67 Science for Technology (Marking Scheme) (New/Old Syllabus) / G .C.E.(A/L) Examination - 2020 / Amendments to be included.



Department of Examinations - Sri Lanka Confidential

Potential difference between B and C

=R =2Ax 100
(5 marks)
=20V
(4 + 1 marks;
Potential difference between C and D
=pR=1Ax100
(5 marks)
=10V
(4 + 1 marks)
OR
D— 30V -1R1 (VCD: 30Vvt20V
é (5 marks)
A0V

/O (4 + 1 marks)
(?/‘ Part A = 50 mark:

(B) %Q
0)
Rate = 5.4 thh’* O/‘ )
o H:: /%(& (For the substitution, 5 marks

Lsaws iFYs “’%
% (5 marks)

Mass per second = 1.518° x 1000 (kg %/
or the substitution, 5 marks

(ii)

=1.5%9R 1.5 kg

(4 + 1 marks)
(iii) \S\
Work per second = 1.5 x 1®%x
(For the substitution, 5 marks
=30NmOR30J
(4 + 1 marks)
(iv)
Can Not
(10 marks)
Reason: Efficiency of any machine must be less than 100%
OR Machines do not have 100% efficiency
OR Due to the energy lose
(20 marks)

Part C = 50 mark
Q 03 = 100 mark:
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