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Section B 
 

Answer all the questions in this section in the spaces provided. 
 
1 Methane (CH4) is a gas produced when cows release waste gases. Methane reacts with 

oxygen (O2) to form carbon dioxide (CO2) and water (H2O). 
 

 (a) State the type of chemical reaction that takes place when methane reacts with 
oxygen. 
 
…………………………………………………………………………………………….. [1] 

   

 (b) The molecules of methane and oxygen are given in Fig. 1.1. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Fig. 1.1 
 
Based on the principle of conservation of mass, draw the products of the reaction 
between one methane molecule and two oxygen molecules in the box provided in 
Fig. 1.1.                                                                                                                          [2]                                               

    

 (c) Explain the difference in the composition between an element and a compound. 
Include an example of an element and a compound from the named reaction in (a). 
 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 
 
…………………………………………………………………………………………….. [1] 
 

[Total: 4] 
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2 A drop of blood is viewed under a microscope. Fig. 2.1 shows some red and white blood 

cells.  

 
Fig. 2.1 

 
 (a) Other than size and number of cells, compare the two types of cells by stating one 

visible similarity and one visible difference. 
 
similarity …………………………………………...………………………………………… 
 
………………………………………………………………………………………………… 
 
difference ……………………………………………………………………………………. 
 
…………………………………………………….………………………………………. [2] 

   

 (b) Using Fig. 2.1, explain why blood is considered a tissue. 
 
………………………………………………………………………………………………… 
 
…………………………………………………………………………………………….. [1] 
 

[Total: 3] 
   

3 Table 3.1 shows information of three elements, X, Y and Z.  

 

Table 3.1 

element 
number of 

protons 
number of 
electrons 

number of 
neutrons 

X 9 9 10 

Y 19 18 20 

Z 10 10 10 
 

 (a) Determine the atomic number and nucleon number for element X.  
 
atomic number     …………………………… 
 
nucleon number   ……………………………                                                                  [1] 
 

red blood cell 

white blood cell 
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 (b) A student claims that element Y is an atom.  

 
Do you support the student’s claim? Use data in Table 3.1 to support your 
explanation. 
 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 
 
…………………………………………………………………………………………….. [2] 

   

 (c) Using the Periodic Table, name and write the chemical symbol for the element 
represented by Z. 
 
name                  ……………………………        
 
chemical symbol ……………………………                                                              [1] 
 

[Total: 4] 
   

4 (a) Fig. 4.1 shows a Newton’s cradle.  
 
A typical Newton's cradle consists of metal balls suspended in a metal frame so that 
they just touch each other at rest. When one sphere at the end is lifted and released, 
it strikes the stationary spheres, transmitting a force through them that pushes the 
last sphere upward. This sphere then swings back and strikes the other spheres, 
repeating the effect in the opposite direction. 
 
 
 

 
 
 
 
 
 
 
 

Fig. 4.1 
 

  (i) Explain the scientific principle that causes the spheres to swing back and 
forth. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………. [1] 

    

  (ii) Suggest why the spheres can theoretically go on indefinitely (without end) if 
the Newton's cradle is placed in a vacuum container. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………. [1] 
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 (b) Fig. 4.2 shows a boy standing on his skateboard at the top of a track. The total weight 

of the boy and his skateboard is 400 N. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4.2 
 

  (i) State and explain whether work is done when the boy carries his skateboard 
from the bottom to the top of the stairs.  
 
………………………………………………………………………………………… 
 
………………………………………………………………………………..…… [1] 

 
 

   

  (ii) The boy travels on his skateboard until he reaches point S on the track, where 
he stops momentarily. 
 
Explain why this point is lower than point P. 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………..…… [1] 

    

  (iii) State at which point (P, Q, R or S) would the boy have the most kinetic energy.  
 
Explain your answer. 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………..…… [1] 
 

[Total: 5] 
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5 Fig. 5.1 shows a food chain with the flow of energy. 

 

 

     Fig. 5.1 
 

 (a) Calculate the energy values of M and N. 
 
energy value of M = …………………………….. units 
 
energy value of N = …………………………….. units                                              [1] 

    

 (b) Suggest a process that might account for the loss of energy from organisms to the 
environment. 
 
…………………………………………………………………………………………….. [1] 

    

 (c)  Suggest why the movement of energy in the food chain is described as a flow (one-
directional) and not a cycle. 
 
………………………………………………………………………………………………… 
 
…………………………………………………………………………………………….. [1] 

    

 (d) Explain how organism X contributes to the flow of nutrients in the food chain. 
 
………………………………………………………………………………………………… 
 
…………………………………………………………………………………………….. [1] 
 

[Total: 4] 
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6 Fig. 6.1 shows a pool filled with water. A woman was walking around the pool and she 

spotted a ring at the bottom of the pool.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
Fig. 6.1 

 
 (a) On Fig. 6.1, draw the apparent position of the ring's image as seen by the woman's 

eye.                                                                                                                            [1] 
   

 (b) (i) On Fig. 6.1, draw two rays to locate the image to the woman’s eye.               [1] 

    

  (ii) On Fig. 6.1, draw two rays from the ring to the eye to show that the rays are 
refracted.                                                                                                           [1] 

    

 (c) Explain why the eye sees the apparent position of the ring as drawn in (a). 
 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………..…… [2] 
 

[Total: 5] 
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7 Four identical potato strips are placed in four different solutions J, K, L and M. The 

solutions are of different concentrations.  
 
The solutions are: 

• 0.1 g/cm3 sugar solution 

• 0.3 g/cm3 sugar solution 

• 0.6 g/cm3 sugar solution 

• distilled water 
 
The length of each potato strip is recorded after ten minutes. Fig. 7.1 shows the results.  
 

 
 

Fig. 7.1 
 

 
 

(a) Using evidence from Fig. 7.1, deduce and explain which solution is distilled water. 
 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 
 
…………………………………………………………………………………………….. [3] 

   

 (b) Estimate the sugar concentration of the potato strip before it is immersed into the 
solutions.  
 
…………………………………. g/cm3                                                                               [1] 

   

 (c) Sketch on Fig. 7.1, how the length of a potato strip will change over time if it is placed 
in a solution with the same sugar concentration in (b).                                              [1] 
 

[Total: 5] 
   

time / min 

length of potato / mm 

J 

K 

L 

M 
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8 Distillation is a widely used method for obtaining scent compounds, particularly in the 

fragrance and essential oils industries. Fragrances and essential oils are volatile, which 
means they evaporate easily at normal room temperature. Steam distillation is a 
specialised type of distillation used primarily for extracting volatile essential oils from 
aromatic plants such as lavender, peppermint, rosemary, and citrus fruits. 
 
Fig. 8.1 shows a diagram of a steam distillation set-up for extracting lemongrass oil from 
lemongrass. The arrows in Fig. 8.1 indicate the path of the vapour in the set-up. 
 

 
 

Fig. 8.1 
 
 
There are four processes involved in steam distillation. 

1 Steam is generated by heating water in the water tank. 

2 The steam is passed through a chamber containing the plant material, causing 
the volatile oils to evaporate. 

3 The steam containing the volatile oils is then cooled and condensed back into 
liquid form in a separate container. 

4 Essential oils are immiscible with water, so they float on the surface of the 
condensed water and can be separated easily. 

 

 (a) Using the particulate nature of matter, explain how changes in energy result in the 
physical change that occurs in the water tank during steam distillation. 
 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 
 
…………………………………………………………………………………………….. [3] 

    

heat source 

water tank 

condenser 

lemongrass oil and water 
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 (b) On Fig. 8.1, draw arrows to indicate the direction of water flowing in and out of the 

condenser. Label the arrows ‘water in’ and ‘water out’.                                             [1]                                                                                                                                                                              
    

 (c) The efficiency of the distillation method used to obtain essential oils can be inferred 
from the percentage yield. A higher percentage yield indicates that more essential 
oils are extracted.  
 
Percentage yield can be calculated by the following formula: 
 

Percentage yield = (
actual mass of essential oil collected (g)

theoretical mass of essential oil present (g)
) × 100 % 

 
Theoretical mass refers to the maximum mass of product that can be obtained, while 
actual mass refers to the mass of product obtained from the extraction. 
 

  (i) The East Indian lemongrass has an essential oil content of 1.5 %. 
 
Calculate the theoretical mass of essential oil extracted from 2.5 kg of East 
Indian lemongrass. Show your working clearly and express your final answer 
in grams.  
 
 
 
 
 
 
 
 
 
 

theoretical mass = ……………………. g [2] 
    

  (ii) Aromatics Distillery extracted 20.0 g of essential oil from 2.5 kg of East Indian 
lemongrass. 
 
Calculate the percentage yield of lemongrass oil extracted by Aromatics 
Distillery. Show your working clearly and leave your final answer to 3 
significant figures.  
 
 
 
 
 
 
 
 
 
 
 
 

percentage yield = ……………………. % [1] 
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 (d) Aromatics Distillery aims to conduct an experiment to compare the percentage yield 

of essential oil collected from the East and West Indian lemongrass. 
 

  (i)  State one variable that should be kept constant in the experiment. 
 
………………………………………………………………………………..…… [1] 

    

  (ii) State the independent variable in the experiment.  
 
………………………………………………………………………………..…… [1] 

    

  (iii) State one evidence to suggest that the distillate is a mixture. 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………..…… [1] 
 

[Total: 10] 
    
    
    
    
    
    

End of Section B 
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