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SMART LEARNING GURU TUITION CENTRE 

   SECONDARY THREE CHEMISTRY 

 

 

NAME : _______________________( )  MARKS :  

CLASS : 3(        )      DATE : ___________________ 

CHAPTER 1: KINETIC PARTICLE THEORY 

ASSIGNMENT 1 

1 2 3 4 5 6 7 

       

 

1. The following diagram shows four balloons W, X, Y and Z were inflated to the same 

size with four different gases: air, helium, carbon dioxide and hydrogen gas. 

 

 

 

 

 

  W       X              Y          Z 
After several hours, all four balloons had become smaller. Which of the following 

shows the correct decreasing order of balloons size? 

A W, X, Y, Z    B Z, Y, X, W 

C Z, X, W, Y    D Y, W, X, Z 

 

2. Which diagram below best shows the arrangement of the particles X, Y and Z, at 

 room temperature? 

 

 

 I II III 

A Mercury inside thermometer Block of iron Helium in a balloon 

B Helium in a balloon Mercury inside thermometer Block of iron 

C Block of iron Helium in a balloon Mercury inside thermometer 

D Helium in a balloon Block of iron Mercury inside thermometer 

 

 

 

 

 

 

 

26 

Carbon 

dioxide Air Helium Hydrogen 
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3 The apparatus shown in the diagram was set up on the  

right. 

Over a period of time, how will the water level at X  

change?    [N2003/1/3] 

 

A It will fall, then rise and return to X. 

B It will fall and remain at a lower level. 

C It will rise and then fall and return to X. 

D It will rise and remain at a higher level. 

 

 

4. Which changes occur when a liquid at 50
o
C becomes a gas at 120

o
C? 

 

 Separation of particles Energy of particles Attractive forces between 

particles 

A Decreases Increases Decreases 

B Decreases Decreases Increases 

C Increases Increases Decreases 

D Increases Decreases Increases 

 

5. A sample of pure compound was heated until it was completely molten (liquid state) 

 and was allowed to cool until it was completely solid again. The graph shows how the 

 temperature of the compound changes with time. When was both liquid and solid

 present during cooling? 

 

A P to Q 

B Q to R 

C R to S  

D P to Q and R to S  

               

 

 

 

6. The boiling points of some elements are given in the table below. 

Element Boiling point/˚C 

Nitrogen -196 

Oxygen -183 

Xenon -108 

 A mixture of oxygen, nitrogen and xenon at -200˚C is allowed to warm up gradually 

 by 20˚C. Which of the following substance(s) will still be in the liquid state at the 

 higher temperature?  

A Nitrogen only 

B Xenon only 

C A mixture of nitrogen and oxygen  

D A mixture of nitrogen and xenon        
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7. What can be deduced about two gases which have the same relative molecular mass? 

 

A  They have the same number of atoms in one molecule. 

B  They have the same boiling point. 

C  They have equal solubility in water at room temperature. 

D  They have the same rate of diffusion at room temperature and pressure. 

 

8. The following table shows the melting and boiling point of 7 substances, A – G. 

Substances A B C D E F G 

Melting Point / °C 800 710 180 -70 -90 -80 -101 

Boiling Point / °C 1470 1420 180 60 75 60 -34 

 

a) At room temperature, which of the above substance(s) is/are   [3] 

 

i. solid?__________________________________________________________ 

 

ii. liquid?_________________________________________________________ 

 

iii. gas?___________________________________________________________ 

 

b) Which substance in the above table will sublime on heating? Explain your choice. [2] 

 

 _____________________________________________________________________ 

 

 _____________________________________________________________________ 

 

c)  

i. Explain what would you observe when substance D is placed in boiling water.  

           [1] 

 _____________________________________________________________________ 

 

 ii. In terms of Kinetic Particle Theory, describe what is happening to the particles 

  in substance D when it is placed in boiling water.    [3] 

 

 _____________________________________________________________________ 

 

 _____________________________________________________________________ 

 

 _____________________________________________________________________ 

 

 _____________________________________________________________________ 

 

 iii. Sketch the graph of substance D to show how its temperature changes when it 

  is placed in boiling water.       [2]
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d) Make a neat sketch in the box below to show the arrangement of particles at -85°C in 

substance          [2] 

 i. D  ii. E  

  

 

 

 

 

 

9. The rates of diffusion of gases can be measured using the apparatus as shown below.

  
 The time taken for 50cm

3
 of various gases at room conditions to diffuse out from this 

 apparatus is given in the table below. 

Name of gas Time taken / s Relative Molecular 

mass 

Carbon dioxide 281 44 

Carbon monoxide 225 28 

Hydrogen 60 2 

Methane 167 16 
[Chemistry Matters Theory Workbook] 

a) Which gas diffuse the fastest? Explain your answer.     [2] 

 

 _____________________________________________________________________ 

 

 _____________________________________________________________________ 

 

b)  

i. Predict the time taken for 50cm
3
 of nitrogen gas (Relative Molecular Mass = 28) to 

 diffuse through the apparatus. Explain your answer.     [2] 

 

 _____________________________________________________________________ 

 

 _____________________________________________________________________ 

 

iii. If 100cm
3
 of nitrogen gas is used instead, predict the time taken for it to diffuse 

 through the apparatus.  __________________________________________[1] 

 

c) Why does the above apparatus not suitable to measure the time taken for ammonia 

 gas to diffuse through?        [1] 

 

 _____________________________________________________________________ 


