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Part A – Structured Essay 

Q 01          

 
 

 
(i) 

 

 
 Prokaryotes 

Eukaryotes 

  (5 marks × 2 = 10 marks) 

 
(ii)  

 

 (a) 
 

  Bacteria 

  (5 marks) 

 (b) 

 

P – Capsule (Cell wall) 

  Q – Cell membrane  

  R – Nucleoid  

  S – Cytoplasm / Plasma membrane 

  

T – Flagella  

  (3 marks × 5 = 15 marks)  

  Part A = 30 marks 

(B) 

 

 (i) 
 

   A 

  (5 marks) 
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 (ii) 
 

  B and C 

  (5 marks × 2 = 10 marks) 

 (iii)  
  Amylose/ D  

  (5 marks) 

 (iv) 
 

  Ninhydrin test   

  (5 marks) 

 (v) 

 
  Cotton thread – A 

  Soap – C 

  Sugar – A  

  (5 marks × 3 = 15 marks) 

  Part B = 40 marks 

(C) 
 

 (i)  
  Saccharomyces cerevisiae / Saccharomyces cerevisiae/ yeast  

  (5 marks) 

 (ii) 
 

  Sugar  

  (5 marks) 

 (iii) 
 

 
 Yeast ferments sugar into (ethanol) and CO2 gas 

This released of CO2 increase the size (rising) of the dough   

  (5 marks × 2 = 10 marks) 

 (iv) 
 

  Production of acetic acid/ lactic acid  

  (10 marks) 

  Part C = 30 marks 

  Q 01 = 100 marks 
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Q 02  

 

 
 (i)  
  Conversion of liquid water to gaseous water at the boiling point  

  (5 marks × 2 = 10 marks)  

 
(ii) 

 
 

 

Mass of water = 5.05 g – 4.15 g  

(5 marks) 

                           = 0.9 g 

  (4 + 1 marks)  

 (iii) 
 

 
 

Mass percentage                                 = 
                            

  (5 marks × 2 = 10 marks) 

 (iv) 
 

 
 

Low cost (high availability)  

Less harmful for the workers (environmentally friendly)   

  (any correct answer = 10 marks) 

  Part A = 40 marks 

(B) 
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X 
 

 
       

 

√ 
 

 
       

 

√ 
 

 
       

 

√ 
 

   

   

  (each correct response 5 marks × 4 = 20 marks) 

  Part B = 20 marks 

(C)  

 (i) 
 

  Exposed area OR 

The temperature difference between the environment and the water OR 

The removal rate of the evaporated steam (wind speed/ humidity)  

  (any two correct answer = 5 marks × 2 = 10 marks) 

 (ii) 
 

  
Rate of evaporation   

–         –             

(5 marks)                                                                -  (0.0025 g min
-1

) 

(4 + 1 marks)     

 (iii) 

 
  Solvent 

Binder 

Additives  

  (5 marks × 2 = 10 marks) 

  

 
 (vi) Polymer can be dissociated/ hydrolyzed due to the basic nature of cement   

  (5 marks × 2 = 10 marks) 

  Part C = 40 marks 

  Q 02 = 100 marks 
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Q 03  

 

 
 (i) 

 
  Do not have a backbone  

  (5 marks) 

 (ii) 
 

   

 

 

 

 

 

 

 

 

 

 

                   Carapace  

                   Chela  

                   Pereiopods  

                   Pleopods 

                   Telson  

  (Any correct answer 5 marks × 5 = 25 marks) 

 (iii) 
 

  Presence of exoskeleton 

OR 

Segmented body  

OR 

Joined appendages   

  (Any correct answer = 5 marks) 

 (iv) 

 
  Chitin / Chitosan  

  (5 marks) 

 (v) 

 
  Flat land 

Sunlight throughout the year 

  (Any correct answer = 5 marks) 

 (vi) 

 
  Export after packaging/ sorting OR 

Removal of head/ exoskeleton  

  (Any correct answer = 5 marks) 

  Part A = 50 marks 
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 (i)  
  Rate = 5.4 m

3
 h

-1
 

                                                         = 
                   

(5 marks)            (        

(5 marks) 

 (ii) 
 

  Mass per second = 1.5 × 10
-3

 × 1000 (kg s
-1

) 

(5 marks) 

                               = 1.5 kg s
-1

 

(4 +1 marks) 

 (iii) 

 
  Work per second = 1.5 × 10 × 6  

(For substitution, 5 marks) 

                                = 90 N m OR 90 J  

(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 lose of energy  

(5 marks) 

  Part B = 50 marks 

  Q 03 = 100 marks 
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Q 04   

 

 
 (i) 

 
 (ii)  
  Limiting friction is the maximum value of the static friction that develops (due to 

an applied force) OR  

The friction at the instant at which a body is just starting to move over a contact 

surface. 

  (10 marks) 

 (iii) 
 

  Point B 

  (For the correct label 10 marks) 

  Part A = 40 marks 

 

 
 (i) 

 
   

 

 

 

 

 

 

 

 

 

 

 

(5 marks × 2 = 10 marks) 

 

 

 

Weight (W) 

Normal Reaction (N) 

Segment CD                                                  (10 marks) 

Segment AB                                                  (10 marks) 
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 (ii) 
 

  Horizontal force    = 300 × cos 30  = (300 × 0.87  = 261 N) 

  (5 marks) 

 

 

Acceleration     = F/m     =  261 / 50 OR 300 × cos 30 /50 

(5 marks) 

      = 5.22 m s
-2

    

  (9 + 1 marks) 

 (iii)  
  Work done  = Force × displacement = 261 × 2 

  (For substitution, 5 marks) 

                               = 522 J 

  (4 + 1 marks) 

 

(iv) 

 
  The elastic potential energy stored =  1/2 Fe 

   

                                                            = 
                

  (For the equation or substitution, 10 marks) 

                                                            = 0.3 J 

  (9 + 1 marks) 

  Part B = 60 marks 

  Q 04 = 100 marks 
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Part B – Essay  

Q 05 

 
(A)   

 (i)  

Class limit Number of 

infectants  

(frequency) 

Class 

boundary  

Class 

Mark 

Cumulative 

frequency 

(Less than cumulative 

frequency) 

Percentage 

cumulative frequency 

(Less that percentage 

cumulative frequency) 

2 – 3  6 1.5 – 3.5  2.5 6 3 

4 – 5  90 3.5 – 5.5  4.5 96 48 

6 – 7  78 5.5 – 7.5  6.5 174 87 

8 – 9  12 7.5 – 9.5  8.5 186 93 

10 – 11  4 9.5 – 11.5 10.5 190 95 

12 – 13 4 11.5 – 13.5  12.5 194 97 

14 – 15  4 13.5 – 15.5  14.5 198 99 

16 – 17  2 15.5 – 17.5  16.5 200 100 

 200     

(Each correct column (coumn 3 to 6) with all correct values = 10 marks × 4 = 40 marks) 
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 (ii)  ̅  ∑    ∑   

                                                                           

  ( 5 marks) 

 
                                

 
                           

  (4 + 1 marks) 

  Part A = 50 marks 

   

(B) 

 

Correct scale (03 marks x 2 = 06 marks)  

correct axis labels, (02 marks × 2 = 04 marks)  

Indicating 8 points, (02 marks × 8 = 16 marks) 

Shape of the graph with the points (1.5, 0) = (04 marks) 

  Part B = 30 marks 

(C)   

 (i) Median = 5.6 days to 5.7 days (any value between 5.6 – 5.7 days) 

  (4 + 1 marks) 

 (ii) Lower boundary = 3.6 days to 3.8 days (any value between 3.6 – 3.8 days) 

  (10 marks) 

  Upper boundary = 11.5 days 

  (10 marks) 

  Part C = 25 marks 

(D)   

 (i) 15.5 days 

 

 

(9 + 1 marks) 
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 (ii) Using a value between 97.5 to 98 days 

(Obtaining the value from the graph, 5 marks)                      (when use 98,                     

 

Accept any value between 2925 to 2940  

  (Final Answer, 10 marks) 

  Part D = 25 marks 

(E)  Average age = 
                                                                                                   

 

  (for calculating todal age, 10 marks) 

                                      

 

                  

(Calculation of the average, 5 marks)           

  (4 + 1 marks) 

  Part E = 20 marks 

  Q 05 = 150 marks 

 

  

D
epartm

ent of Exam
inations



Department of Examinations - Sri Lanka  Confidential 

67 – Science for Technology (Marking Scheme) (New/Old Syllabus) / G.C.E.(A/L) Examination - 2020 / Amendments to be included. 37 

 

Correct scale (03 marks x 2 = 06 marks)  

correct axis labels, (02 marks × 2 = 04 marks)  

Indicating 8 points, (02 marks × 8 = 16 marks) 

Shape of the graph with the points (1.5, 0) = (04 marks) 

Part B = 30 marks 
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Q 06 
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(A) Throughout this question, for a question with the instruction “find” or “calculate”, an 
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 be 

awarded. 

 (i) Method 1: Any indication that symmetry is used such as stating “using 
symmetry” 

Method 2: Using mid-point formula 

Let coordinates of B be                                                                                               

 (For method, 5 marks) 

 A ≡ (-30, -0.2) 

(5 marks) 

   

 (ii) For applying the gradient formula using any two pairs of the points A, B 

or O (the origin). 

E.g.: Using points A and B:                           

      Using points O and B:                        

Note: If they use point A in the above formula but their (a)(i) A coordinates are 

wrong, still give full 10 marks for method.  

 (For method, 10 marks) 

Answer: Accept the answer in any of the exact or approximate forms 

given below. 

Exact answer                             ̇  
Approximate answers                                 

 (5 marks) 

  Part A = 25 marks 

(B)   

 (i) For using the concept that the product of gradients of two perpendicular lines is     
E.g.:  If the two gradients are     and    ,                           

(For method, 5 marks) 

   

  Answer: Award marks for any of the following answers.  

Gradient of AB taken as: Gradient of CD      
          ̇                                    

 (Final answer, 5 marks) 

   

 (ii) Method 1: Since   has coordinates        the line cuts the   axis at   

Or similar argument 

Method 2 :  Substitute       in           and compute    
 (Method, 5 marks)               

  (5 marks) 
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 (iii) Equation of CD is                         

Note: For substituting the gradient   and intercept   they obtained in (i) and (ii) 

in the correct        form, award full 10 marks.  

 

  (Provide marks for the concept, 10 marks) 

  Part B = 30 marks 

(C)   

  Method 1 

For substituting the   coordinate or the   coordinate of   in the equation          , and obtaining the other coordinate. Substitute        

and obtain        OR vice versa.  

Method 2 

Calculate the gradient of CR and checking whether it is the same as the 

gradient of CD. 

 

Note: If they have done any of the above methods with their wrong equation 

of CD obtained in (b)(iii), award full 20 marks for the concept. i.e. Substitute        and obtain some value for    OR substitute       and obtain 

some value for  . 

  (for the method, 20 marks) 

  Reasoning for method 1 

Coordinates of R satisfy the equation of CD / Point R lies on the line CD. 

(10 marks)   the ball hits the stump R. 

(10 marks) 

Reasoning for method 2 

The lines CD and CR are the same. 

(10 marks)   the ball hits the stump R. 

(10 marks) 

  Note: If their equation of CD obtained in (b)(iii) is wrong, the reasoning would be 

as follows. 

Coordinates of R does not satisfy the equation of CD / Point R does not lie on the 

line CD.   the ball does not hit the stump R. 

Award full 20 marks for this.  

  Part C = 40 marks 

(D)   

 (i) For the conversion using any equivalency between an angle in degrees and 

radians (e.g.:          or             

e.g.:           =  
   radians   (with or without the unit) 

OR 

any other correct method (such as identifying      is equivalent to   and since     is 
   of      thereby dividing   by 6). 

  (Method and correct answer, 5 marks) 
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 (ii) Use of correct formula for arc length in terms of radians of degrees: 

            Arc length =           OR     Arc length = 
         

(5 marks) 

Substitution of values 

     Arc length =              OR     Arc length = 
            

(5 marks) 

Answer: 

31 m 

(5 marks) 

   

 (iii) Use of correct formula for sector area in terms of radians of degrees: 

                  Sector Area = 
             OR     Sector Area = 

         

(5 marks) 

Substitution of values 

        Sector Area = 
                 OR     Sector Area = 

            

(5 marks) 

Answer: 

  1 m2 

(5 marks) 

  Part D = 35 marks 

(E)   

 (i) Using Pythagoras theorem or distance formula, 

                Radius = √        

(method, 5 marks) 

r    m 

(Final Answer, 4+1 marks) 

 

 

 

 (ii) Using area of a circle formula, 

    Area =           

 (method, 5 marks) 

                             = 12,675 m
2 

(Final Answer, 4+1 marks) 

  Part E = 20 marks 

  Q 06 = 150 marks 
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Q 07 

 
 

 
(A)   

 (i) To prevent the release of pathogens  

To protect from pathogens  

To protect from dust  

  (Any correct answer = 10 marks) 

 (ii) Can be an obstacle to breathe/ block the oxygen supply OR breathing of higher 

concentration of CO2. 

  (10 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 × 2 = 20 marks) 

  Part A = 40 marks 

(B)   

 (i) Money, Man Power, Machinery, Method and Materials  

 

  (Each correct answer 2 marks × 5 = 10 marks) 
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 (ii) High availability  

High purity  

Can be reached easily  

Transport  

  (Any correct answer 5 marks × 2 = 10 marks) 

  Part B = 20 marks 

(C)   

 (i) Cinnamaldehyde OR Eugenol  

  (5 marks) 

 (ii) Can add a fragrance / can destroy pathogens 

  (5 marks) 

 (iii) Solar Energy 

Cinnamon leaves  

  (Any correct answer 5 marks × 2 = 10 marks) 

 (iv) Environmental 

No release of new greenhouse gasses (CO2) 

OR 

No release of poisonous gases   

 

Economical  

Minimize the cost for the energy  

  (Any correct answer 10 marks × 2 = 20 marks) 

 (v) Not available continuously (in the night OR when raining)  

High capital cost  

The amount of energy that can be collected is limited  

  (Any correct answer 10 marks × 2 = 20 marks) 

 (vi) 1 kJ m
-2

 s
-1

 × 3 m
2 × 3600 

(Substitution, 5 marks) 

= 10,800 kJ h
-1

 

  (9 + 1 marks) 

 (vii) The energy required for 1 g of steam = 
                  = 2.26 kJ g

-1 

(Substitution, 5 marks) 

The time required to produce = 
         -       -  = 0.75 s 

  (9 + 1 marks) 

  Part B = 90 marks 

  Q 07 = 150 marks 
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Q 08 

 
(A)   

 (i) Glucose 

Fructose  

  (Each correct answer 5 marks × 2 = 10 marks) 

 (ii) Used to store energy/ food 

OR 

Act as an energy carrier 

  (10 marks) 

  Part A = 20 marks 
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(B)   

 (i) NO2 

SO2 

  Mark only the first two answers 

(Each correct answer 5 marks × 2 = 10 marks) 

 (ii) CO2 

H2O 

SO2 

  Mark only the first three answers 

(Each correct answer 5 marks × 3 = 15 marks) 

 (iii) Advantages  

Renewable, High yield,  

and Low production cost / No energy is required for the microbial process  

Environmentally friendly  

(mark only the first two answers) 

(Each correct answer 10 marks × 2 = 20 marks) 

Disadvantages  

Can not fulfill the high demand/ amount produced is less  

The production is based on the food  

The time required for the process is high 

(mark only the first two answers) 

  (Each correct answer 10 marks × 2 = 20 marks) 

 (iv) Quik (faster) 

Can fulfill the high demand  

(mark only the first two answers) 

  (Each correct answer 10 marks × 2 = 20 marks) 

  Part B = 85 marks 

(C)   

 (i) A – Transportation of  raw materials  

B – Transportation of raw materials  

C – to homogenize the mixture/ to mix 

D – to remove products  

E – to maintain the pressure/ to release gasses  

  (Each correct answer 5 marks × 5 = 25 marks) 

 (ii) Ethanol is highly flammable, at high-temperature ethanol can catch fire OR 

Ethanol has a low boiling point, to prevent evaporation of ethanol OR 

hydrogen peroxide is chemically unstable, to prevent the decomposition of 

hydrogen peroxide  

  (each point 5 marks × 2 = 10 marks) 

 (iii) Destroy pathogens by oxidation  

  (10 marks) 

  Part C = 45 marks 

  Q 08 = 150 marks 
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Q 09 

 
(A)   

 (i) v - tangential velocity (speed) or linear speed   

ω - angular velocity 

  (10 marks × 2 = 20 marks) 

   

 (ii) Award 10 marks for all students attempted this question  

  (10 marks) 

  Part A = 30 marks 

(B)   

 (i) angular velocity, in rad s
-1

   

ω   v/r  =  100 / 4000   

(for substitution, 5 marks) 

= 0.025 (rad s
-1)  

(10 marks) 

   

 (iii) T   2π / ω        
(for substitution, 5 marks) 

240 / 60 = 4 (min). 
(10 marks) 

  Part B = 30 marks 
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(C)  

 

 

(10 marks) 

 

 

(10 marks) 

 

 

 

(20 marks) 

   

   

Part C = 40 marks 

(D)   

 (i)  

 (1) From N to S 

  (10 marks) 

 (2) From B to C 

  (10 marks) 

   

 (ii) Strength of Magnetic Field (flux),  

The number turns in the coil (or lengh of the wire),  

and Speed of rotation 

  (Each correct answer 10 marks × 3 = 30 marks) 

  Part D = 50 marks 

  Q 09 = 150 marks 
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Q 10 

 
 

 
(A)  From water to air 

 
 

( 10 marks) 
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(B)   

 (i) (From a water molecule adjacent to the wall to the wall)  Conduction 

  (Correct answer, 10 marks) 

 

(ii) 

(From wall to an adjacent air molecule) – Conduction  

OR 

(Wall to an air molecule (not adjacent)) – Radiation  

  (Any correct answer, 10 marks) 

(C)   

 (1) The material of the tube: Copper  

(5 marks) 

Reason: (Copper is) highly thermally conductive  

(10 marks) 

   

 (2) The outer surface of the tube: Non-Insulated 

(5 marks) 

Reason: the surface is exposed to the air  

(10 marks) 

   

 (3) The nature of the outer surface of the tube wall: rough   

(5 marks) 

Reason: Higher surface area OR greater radiation  

(Any correct answer, 10 marks) 

   

 (4) Nature of the tube: Spiral/ Coiled/ Long 

(5 marks) 

Reason: Higher surface area/ water traveling time is higher  

(10 marks) 

   

 (5)  Surrounding air of the tube: fast airflow  

(5 marks) 

Reason: Heat removal is efficient (heat remove quickly) 

OR 

more convection  

(Any correct answer, 10 marks) 

  Part C = 75 marks 

(D)   

 (i) Heat generation – D  

  (5 marks) 

 (ii)  Cooling unit – A  

  (5 marks) 

 (iii) Circulation of water – B 

  (5 marks) 

 (iv) Circulation of Air – C  

  (5 marks) 

  Part D = 20 marks 
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(E)   

  Rate of heat loss = mcΔϴ 

(For the correct equation, 5 marks) 

                               = 0.5 kg s
-1

 × 4200 J kg
-1

 °C
-1

 × 50 °C 

(Correct substitution, 10 marks) 

                               = 105,000 J s
-1

 OR 1.05 × 10
-5

 J s
-1 

(9 + 1 marks) 

  Part E = 25 marks 

  Q 10 = 150 marks 
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