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Instructions: This question paper consists two parts A and B. 

                            Answer all the questions in Part A in the space provided. 

                      Answer only three of the five questions in Part B. 
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Part A-Structured Essays 
1. (A) A diagram of an urban environment is given below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Fill in the blanks in the table below based on observations A, B and C shown in the diagram. 

                                                                                                                                                        (04) 

Phenomenon Environmental crisis Causative chemical 

A Eutrophication (a) ………………………………. 

B 

(b) 

…………………………………... NO 

C 

(c) 

…………………………………... (d) ……………………………….. 

 

(ii) State an example of using renewable energy sources using the given diagram.        

......................................................................................................................................................... (01) 

(iii) Mention a strategy adopted in city planning to improve the physical fitness of city dwellers with the help 

of the given diagram.                                                                                                                                     

.......................................................................................................................................................... (01) 

(iv) A study revealed that the NO Composition of the air in the city is higher during the daytime than at night. 

Give a reason for that.                                                                                                                

.......................................................................................................................................................... (01) 

(v) Suggest a strategy to reduce the number of private vehicles entering the city premises.                                                                               

 

.......................................................................................................................................................... (01) 
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 (B) Below are pie charts (1) and (2) showing information related to annual greenhouse gas emissions for a 

particular country. 

 
 
 
 
 
 
 
 
 

         (1) Gases which are emitted                                        (2) Fields of emission of gases 

• Answer the following questions based on the above given pie charts. 

(i) Name the greenhouse gas which is mostly emitted here. .................................................................. (01) 

 (ii) (a) Name the two fields that contribute the most in the emission of greenhouse gases. 

              ..................................................................................................................................................... (01) 

       (b)  Mention the reason why those fields contribute the most. 

              ..................................................................................................................................................... (01) 

(iii)  Select and write a gas emitted due to agriculture from the pie chart (1).                  

 ......................................................................................................................................................... (01) 

             (iv)  Name two constituent elements of gases apart from carbon indicated by C in the pie chart (1). 

......................................................................................................................................................... (01) 

             (v)  Propose a method to reduce greenhouse gas emissions caused by P.                                    

                      .......................................................................................................................................................... (01) 

(vi)  Name the environmental crisis caused by the increase in the concentration of greenhouse gases.  

          .......................................................................................................................................................... (01) 

 

 

2. (A) A group of students plans an experiment to show that photosynthesis requires carbon dioxide gas.  

             The following setup has been prepared for that. 

• Two bags of clear polythene, some KOH, water, two pieces of thread, A plant  

      placed in the dark for 48 hours. 

 

(i) Name another chemical compound that can be used instead of KOH for this 

activity.  

..................................................................................................      (01) 
(ii) Here is a picture of the plant placed in the dark for 48 hours. 

Complete the setup for the experiment using its leaves A and B with the prepared 

materials.               (03)  

 

(iii) State the reason why the plant is kept in the dark for 48 hours?       

.........................................................................................................................................................        (01)    

(iv) A few hours later leaves A and B were separated from the plant and subjected to starch test.                                                  

(a) What is the chemical compound used for the starch test?.................................................   (01) 

(b) State the color change in each leaf after performing the starch test. 

Leaf A ...............................................................................................................................        (01) 

Leaf B ...............................................................................................................................        (01) 

 

 

15 

A 

B 

Q- 26% 

T – 11 % 

P- 32 % 

P – Electricity Generation 

Q – Transportation 

R – Industries 

S – Agriculture 

T – Other 

 

A – CO2 

B – CH4 

C – CFC 

D – NOx 

E – Other gases 

 

A – 64 % 

 B – 16 % 

 D -2 % 

E -.12% 
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 (B) Below is an incomplete flowchart of plant classification. 
       

                                              
 

 

     

 

 

  
 
 
         (i) Fill in the blanks (a), (b) and (c) using the relevant classification categories.    (03)     
 

             (ii) Complete the chart by placing suitable plants from Paddy, Pogonatum, Hibiscus and Pinus for the given  

                   spaces (p), (q), (r) and (s).         (04) 
 

3. (A) X, Y and Z are three elements belonging to the second period of the periodic table. (X, Y and Z are not standard 

symbols of the elements) The Lewis structures of the covalent compounds they form with hydrogen are shown below. 
 

 

 

 

   (i) Choose the elements X, Y and Z corresponding to the properties shown and complete the table. 
             

Property of the element Element 

(a) Forms an atomic lattice  

(b) Highest in electronegativity  
(c) Lowest first ionization energy  

(d) Forms a diatomic molecule with a triple bond  
   

    (ii)  Fill in the blanks of the following sentences. 

               (a)  The element Y belongs to the group ............................. of the periodic table. 

               (b)  The electronic configuration of the element X is ................................... 

               (c)  Chemical formulae of the compound formed by combining elements Y and Z is ……………..   

    (d)  The bond formed between H and Z is a ……………………… bond.                     (04) 

       (iii) The diagram below illustrates how ionic bonding occurs between element Z 

and sodium metal. 

(a) Show the charge on the sodium ion in the space in the figure.       (01)                                                                                              

(b) Draw the arrangement of electrons in the outermost layer of the Z ion.                                                                                    
              (01)                                                      

      (B)  Below are four setups prepared to study the factors affecting the rate of reaction. 
             Equal mass of CaCO3 and equal volume of HCl acid were used in each sample. 

 

 

 

                  (A)                           (B)                      (C)                             (D)     

(i) Name the pair of setups out of A, B, C and D that can be used to show the effect of following factors 

on the rate of reaction.       

(a) Surface area of reactants ............................................................................................................ (01) 

(b) Concentration of reactants ........................................................................................................  (01) 

(c) Temperature ............................................................................................................................... (01) 

04 

15 

Dicotyledonous plant (c)........................

... 

Gymnosperm Contain Spores 

(s)……………………………………

… 

(p)……………………………. (q)……………………………… (r)………………………………

………) 

Flowering plants   (b)................................................. 

(a)......................................Kingdom 

CaCO3 chips 

and  

1 mol dm-3 

HCl 

at 300 C 

 

CaCO3 powder  

and  

1 mol dm-3 

HCl  

at 300 C 
             

 

CaCO3 chips 

and  

2 mol dm-3 

HCl  

at 300 C 

 

CaCO3 powder  

and  

1 mol dm-3 

HCl  

at 600 C 

 

(.....) (-) 

Na Z 
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(ii) Out of A, B, C and D in which setup least amount of air bubbles produced per unit time? 

………........................................................... ................................................................... (01) 

(iii) Write a strategy that can be used to keep the temperature mentioned in the test tubes constant during the 

experiment.  
      ........................................................................................................................................... (02)  

 

4.(A) Setups A, B and C in the figures are prepared to examine the factors affecting the magnitude of the limiting 

frictional force. The following table shows the observations obtained through this activity. 

  

 

  

 

 

 

(i)  Given below are two factors that affect 

friction. Write the English letters of the 

pair of setups that can be used to test each 

factor. 

(a) Nature of the contact surface: .............................................................................................       (01) 

(b) Perpendicular reaction: .....................................................................................................       (01) 

(ii) Which Newton's law can be used to explain the state of the object in the first instance?                      

            ............................................................................................................................................      (01) 

(iii) When object B is moving, the frictional force acting between the contact surfaces belongs to  

which of the static, limiting and dynamic frictional force? 

..............................................................................................................................................      (01) 

(iv) Calculate the unbalanced force acting on the object when B is moving with the acceleration of 2 m s-2. 

...............................................................................................................................................      (02) 

(v) The figure shows an instance where the object remains at rest after the string is 

removed from setup A. At this point draw all the forces acting to keep the object 

in equilibrium in the same figure. The point of application of forces should be 

marked.         (02)  
 

    (B)  The image shows a safety gate at a railway crossing. Pulling down on the string closes the gate and releasing 

                the string opens the gate. Consider that the mass of the crossbar in the figure is negligible. (g = 10 m s-2)                                                   

 

 

 

 

 

 

 

 

(iv)  Calculate the potential energy stored in the 10 kg load when it rests vertically 1 m above ground level when 

the gate is closed.                       

....................................................................................................................................    (02) 

Instance Weight 

of W  
 Setup A  Setup B  Setup C  

First 2 N at rest at rest at rest 
Second 5 N at rest moving at rest 

2 kg

W W

2 kg

W

4 kg  2 kg  2 kg  

A B C 

Rough Surface Smooth Surface Smooth Surface 

W W W 

d 1 m 
 String 

F 

(i) If F is the force applied to the string and d is the distance 

from the pivot point to the point where the string is tied, 

write an expression to find the moment of the force produced 
by pulling the string. 

.................................................................................    (01) 

(ii) Find the moment caused by the 10 kg load around the pivot 

point? 

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

……………………………………………………………………….   (02) 
(iii) State whether the force F required to close the gate increase 

or decrease in the following instances.   (02) 
(a). Increasing the mass of 10 kg load:  
........................................................................... 
(b) Increasing the length of d:  
........................................................................... 

15 

 

Pivoted 

point 
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Part B 

• Answer only three questions from the questions No. 5, 6, 7, 8 and 9. 

5. (A)  The figure shows a longitudinal section of the Bowman's capsule in a human kidney. 

(i) Name the parts A, B and C of the given figure.  (03) 

(ii) Write down a structural difference between the blood 

vessels A and B.      (02) 
(iii) What is the name given to the process when a part of the blood 

gets filtered into D from C.    (02) 
(iv) State the difference in composition of blood entering from B and 

leaving from A.      (02) 

(v) What is the tissue that makes up the wall of the Bowman's 

capsule?       (01) 

(vi)    Name a component that is present in the fluid of a healthy persons   

           D but not in the urine.      (01) 

    (B)  A farmer wanted to obtain more orange plants from an orange plant with 

distinctive characters. in his field, many plants with those superior traits at once.  

  (i) Suggest a suitable propagation method for this.                                                                                  (01) 

   (ii) Mention an advantage and a disadvantage of the propagation method you have named.                  (02) 

           (iii)  After removing the bark from one branch of the orange plant, the orange yield on that branch increased. 

Give a simple explanation for the statement.               (02)                                                                                                                           

(C)  It was observed that there were more plants with round seeds and few plants with shrunken seeds among the pea 

plants obtained by planting the seeds of a garden plant with round seeds. Taking the round seed characteristic as 

R and the shrinking seed characteristic as r,  

  (i)    Write the genotypes of the mother plants.              (01) 

  (ii)   Show how the characteristics of pea plants changed with the help of a punnet square.                      (02) 

(iii)  Mention the genotypes and phenotypic ratios of daughter plants.            (02) 

                                                                                                                                             (20 Marks) 

 

6. (A)  The materials and equipment used to make 1.00 mol dm-3 concentrated 

500.00 cm3 of a pure sodium chloride (NaCl) solution are shown in the 

figure. 

(i) Name P and Q mentioned in the set up.     (02)  

(ii) Name an instrument that can be used to measure the mass of NaCl 

in the preparation of the above solution.   (01) 

(iii) What is the mass of NaCl required to prepare the above solution? 

         (molar mass of NaCl  58.5 g mol-1.)   (02) 

(iv) (a) Should the mass of NaCl on the watch glass be flushed into the 

apparatus Q from the bottom of the watch glass to the top, or from 

the top to bottom?       (01) 

(b) State the reason for your answer.   (01)                              

(v) The concentration of the prepared solution was observed to be less 

than 1.00 mol dm-3. State a reason why the concentration is getting 

less than the expected value.     (01) 

(a) If the NaCl crystals in the laboratory to prepare the solution were contaminated with KCl, 

what separation technique can be used to separate pure NaCl crystals from them?             (01)  

(b) Write an application where the above technique is used in practice.   (01) 
 

  

 

 

P 

watch glass  

Q 

funnel   

500 ml   

C 

D 

B A 
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Dil. H2SO4 

small motor 

Pencil 

rods 

Copper wire 

Iron wire 

B A 

Lid of a 

Plastic 

bottle 

     

 

(B)  Liquid Petroleum Gas (L.P.G) contained in domestic gas cylinders is known as a colourless gas mixture prepared  

       by mixing an odourous chemical compound called Mercaptan with an odorless hydrocarbon gas mixture. 

 

(i) Propane gas is one of the two constituent gases in the L.P gas mixture. 
(a) What is the other constituent gas in the L.P gas mixture?  (01) 

(b) Draw the structural formula of Propane?  (02) 

 

(ii) Is the air mixture homogeneous or heterogeneous?  (01) 

(iii) What is the advantage of adding Mercaptan to the L.P gas mixture?                (01)            

 

         (C)   Below is a labeled diagram of two setups A and B prepared by a student for a laboratory activity. 

 

(i) Which of these two set ups represents the  
         electrochemical cell?    (01) 
(ii) Name two types of anions present in both A and B set ups.   

        (01) 

(iii) (a)   Write a common observation when these two set ups 

are in operation.                                       (01) 

            (b)   Write the balanced chemical equation corresponding to 

that general observation.    (02) 
 

 7.(A)    The velocity-time graph of an object moving along a 

              straight line is shown in the figure below. 
                  

(i)    What is the maximum velocity of the object.              (01) 

(ii)    Find the acceleration of the object in the first 4 s.           (02) 

(iii) What is the displacement of the object after 10 s?           (02) 

    (B) The figure shows a candle placed in front of a convex lens of focal length 10 cm. A screen is placed on the other 

           side of the lens. 
 

(i) Draw a standard ray diagram to show the reflection from the 

candle flame.        (02) 
(ii) Write three characteristics of the image formed.           (02) 

(iii)     What type of mirror can form an image similar to the   

    characteristics of the image formed in this lens.        (01) 

(iv) Electromagnetic wave is one of the energy forms which is  

    emitted from a lighted candle. 

(a) Name two types of electromagnetic waves emitted by the candle.   (02) 

(b) State one practical use of each of the waves mentioned in question (a) above.  (02) 
(c) Write a characteristic that distinguishes electromagnetic waves from mechanical waves.  (01) 

 

    (C)  A vehicle lift used in a vehicle garage is shown in the image. When  

           pump Z pumps oil to pistons X and Y, the associated arms A and B are  

           lifted up. 

 

(i) An arm exerts an upward force of 4000 N on the car. Calculate the 

resultant force exerted on the car by both arms A and B.    (02) 

(ii) If the pressure exerted by the fluid in the pump Z is 10000 Pa, 

what is the pressure exerted by the fluid on the piston X? 

(The pressure due to the height of the liquid layer is negligible) 

(iii) Apart from this, mention two applications where pressure transmission is used in practice. (02) 

             (20 Marks) 

 

20 cm 

A B 

X Y 
 

Z 

v (m s-1)  

t (s)  

4  

0              4              8     10 

(20 Marks)  

ල

කු

ණු

 

2

0
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P               Q 

  

8.  (A)  The two vertebrate groups Aves and Mammalia are found in terrestrial, aquatic, and arboreal environments. 

(i) Name a characteristic common to only the two phylum Aves and Mammalia that is not found in other 

vertebrate groups.           (01) 

(ii) Write two characteristics that are unique to mammals.      (02) 

(iii) Name an animal belongs to the group Mammalia which lives in an aquatic environment.  (01) 

(iv)  Name the special shape of the body adapted for flying in birds and explain its importance.  (02) 

 

 (B) Two vascular tissues in the plant body are indicated by P and Q in the figure. 

(i)    Name the tissues P and Q.         (02) 

(ii)   Write separately what are the main functions of the two tissues.    (02)   

(iii)  State a structural feature that can distinguish tissue P from tissue Q.   (01)  

 

 

    (C)  Figure A shows a demonstration of an automatic electronic kettle designed for a science exhibition. 

           Figure B shows a diagram of the electronic circuit used to heat it. S is a temperature sensitive switch  

           and H is a nichrome coil.  

 
(i) Name the components T and R respectively.                              (02) 

(ii) Should the switch S be closed or open for the nichrome coil to operate?    (01) 

(iii) When the circuit is turned on, the potential difference across the coil H is 5 V and the current flowing 

through the coil is 10 A. Calculate the power of the coil H.      (02) 

(iv) A student states that it is better to place the nichrome coil at a higher point Y than at a lower level in the 

water. Explain with reasons whether you agree or not with this statement.    (01) 

(v) Calculate the amount of heat required to raise the temperature of 0.1 kg of water by 10 oC 

if there is no heat loss (specific heat capacity of water = 4200 J kg-1 oC-1 )    (02) 

(vi) State a measure taken to prevent heat loss from this kettle to the external environment and the form 

of heat transfer prevented here.         (02) 

            (20 Marks) 

    9. (A) A diagram of a blast furnace used for iron extraction is shown here. 
(i)  One component of the mixture entering from point A is hematite (Fe2O3). 

Name the other two components.         (01) 

(ii) Why fire clay bricks are used to make B?    (01) 

(iii) The temperature inside the blast furnace is higher than the temperature 

of the hot air entering through C. Explain the reason for this.          

(iv)  Name the materials that are removed from locations D and E.      

(v)  Name a harmful gas other than carbon dioxide present in the exhaust 

gas emitted from blast furnace.     (01) 
(vi) Carbon monoxide oxidizes hematite in iron ores. The corresponding 

 

                             Fe2O3 + 3CO                              2Fe   +   3CO2 
A mixture of iron ore fed into the blast furnace could produce 56 kg of iron. Calculate the mass of Fe2O3 

contained in the iron ore mixture used here. (Fe=56, O=16, C=12)     (03) 

 

T 

       S 

Nichrome coil H 

water 

Metal container 

        cavity 

Plastic casing with shiny 

inner surface 

Plastic lid 

Y 

දඟ

A B 

 

H 

Circuit 

Compressed 
hot air  
(650 oC) 

Waste gas Waste gas A 

B 

C 

D 

E 
balanced chemical reaction is shown below. 

(02) 

(02) 
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   (B)   A diagram of a simple device made to detect pieces of metal with magnetic properties is shown below. 

     When a magnetic material is dropped from top to 

bottom through copper coil, the LED will flash and 

then turn off instantly. 

(a) What is the name given to the phenomenon of 

producing electricity when magnetic material 

falls through copper coil?   (01) 

(b) Write the energy transformation that occurs here.  

      (01) 

(c) What is the main reason for not lighting the LED 

when some magnetic materials are dropped 

through the coil?    (01) 

(d) Write a change that can be made to increase the 

sensitivity of this device.   (01) 

(e) Name another device that operates on the same principle of generating electricity as this device.                                          

      (01) 
   

   (C)   The figure shows an electrical circuit in which three bulbs are connected, each with a resistance of 12 Ω.  
            

(a) What is the equivalent resistance of the circuit?   (01) 

(b) If the cells provide a 12 V supply, Calculate the electric current flowing 

through the bulb.       (02) 

(c) Name two physical quantities related to electricity that increase when the 

number of cells increases.      (02)                                     
 

                                                                                   

 

 

(20 marks)       

                                                                                                                                         

*** 

 

    

       

LED   

               Copper coil 

 Magnetic or 

nonmagnetic material 

12  

12  

12  

 


