                                         CHEMISTRY FORM THREE 
                                          END OF TERM 1 EXAM 2026 
                                                           Time: 2 Hours 
 
NAME: __________________________ ADMISSION NO: __________ CLASS: ________ 
 
INSTRUCTIONS TO CANDIDATES 
 
1. Write your name, admission number, and class in the spaces provided above. 
2. Answer all the questions in the spaces provided. 
3. All working must be clearly shown where necessary. 
 
 
SECTION A (30 MARKS) 
Answer all questions in this section. 
 
1. Distinguish between an atom and an ion. (2 marks) 
    
 
 
2. The table below shows the atomic numbers of elements P, Q, R, and S. The letters are not the actual symbols of the elements. 
   Element Atomic Number 
   
	ELEMENT 
	ATOMIC NUMBER 

	P 
	3 

	Q 
	7 

	R 
	10 

	S 
	11 


 
(a) Which two elements belong to the same period of the periodic table? (1 mark) 
    
(b) Which element is a noble gas? (1 mark) 
    
(c) Write the formula of the compound formed between P and Q. (1 mark) 
   
3. State Boyle's Law. (2 marks) 
   
 
4. 80 cm³ of a gas at 27°C was heated to 87°C at constant pressure. Calculate the new volume of the gas. (3 marks) 
   
 
 
 
 
5. Define the term allotropy and give one example of an element that exhibits allotropy. (2 marks) 
   
 
 
6. Give a reason why synthetic polymers are preferred over natural polymers for making carry bags. (1 mark) 
    
 
7. The set-up below was used to prepare a certain gas. Study it and answer the questions that follow. 
 
   
 

(a) Identify the gas being collected. (1 mark) 
   
(b) Name the method of gas collection shown above. (1 mark) 
    
(c) Why is the gas collected using this method? (1 mark) 
    
 
8. What is the molar mass of a compound if 2.0 moles of it has a mass of 80 grams? (2 marks) 
    
 
 
9. 25.0 cm³ of a solution containing 4.0 g per litre of sodium hydroxide was completely neutralized by 10.0 cm³ of dilute sulphuric(VI) acid. Calculate the concentration of the sulphuric(VI) acid in moles per litre. (3 marks) 
   (Na=23, O=16, H=1) 
    
 
 
 
10. Name the process that takes place when: 
(a) Solid carbon(IV) oxide (dry ice) changes directly into gas. (1 mark) 
     
 
(b) A red litmus paper turns white when dropped into chlorine water. (1 mark) 
     
 
11. State Graham's Law of Diffusion. (2 marks) 
     
 
12. Under the same conditions of temperature and pressure, 200 cm³ of nitrogen gas diffuse through a porous pot in 30 seconds. How long will it take 300 cm³ of carbon(IV) oxide to diffuse through the same pot? (C=12, O=16, N=14) (3 marks) 
     
 
 
 
 
SECTION B (50 MARKS) 
Answer any two questions from this section in the spaces provided after each question. 
 
13. (a) The grid below represents part of the periodic table. The letters do not represent the actual symbols of the elements. Study it and answer the questions that follow. 
   (Assuming a grid of the periodic table with elements represented by letters J, K, L, M, N, P, Q, R, T, and a shaded region W) 
(i) Identify the family name given to the group of elements that contains J and L. (1 mark) 
    
 
(ii) Select an element that forms a divalent cation. (1 mark) 
    
 
(iii) Compare the atomic radius of K and M. Give a reason for your answer. (2 marks) 
   
 
(iv) What name is given to the elements found in the shaded region W? (1 mark) 
    
  
(v) Which element is the most reactive non-metal? Explain. (2 marks) 
   
 
(vi) Write the formula of the compound formed when element R (Atomic number 20) combines with element N (Atomic number 8). (1 mark) 
    
  
   (b) Study the flow chart below and answer the questions that follow. 
  
 

(i) Identify gas R. (1 mark) 
    
(ii) Write an ionic equation for the reaction that takes place in chamber III. (1 mark) 
    
(iii) Name the waste product from the Solvay process. (1 mark) 
    
(iv) Give one use of sodium carbonate. (1 mark) 
    
    
14. (a) In an experiment to determine the percentage purity of a sample of sodium carbonate 
(Na₂CO₃), 1.2 g of the impure solid was reacted with excess 1.0 M hydrochloric acid. The reaction produced 210 cm³ of carbon(IV) oxide gas at room temperature and pressure. 
   (Na=23, O=16, C=12, Molar gas volume at r.t.p = 24,000 cm³) 
(i) Write a balanced chemical equation for the reaction. (1 mark) 
    
 
(ii) Calculate the number of moles of carbon(IV) oxide gas produced. (2 marks) 
    
 
(iii) Determine the number of moles, and hence the mass, of pure sodium carbonate that  reacted. (3 marks) 
    
 
(iv) Calculate the percentage purity of the sodium carbonate sample. (2 marks) 
    
 
   (b) The diagram below shows the structure of one allotrope of carbon. 
   [image: ] 
(i) Identify the allotrope. (1 mark) 
    
  
(ii) Explain why this allotrope is used as a lubricant and as an electrode. (2 marks) 
    
 
 
   (c) State why diamond, another allotrope of carbon, has a very high melting point. (1 mark) 
    
    
15. (a) Name the following organic compounds. (3 marks) 
(i) CH₃CH₂CH₂CH₃ 
    
(ii) CH₃CH=CHCH₃ 
    
(iii) CH≡CH 
    
   (b) The diagram below shows some reactions involving hydrocarbons starting from ethanol. 
  [image: ] 
   (i) Identify the following: (5 marks) 
I. Process P: ________________________________________________________ 
II. Substance L: ______________________________________________________ 
III. Process Q: ________________________________________________________ 
IV. Substance M: _____________________________________________________    (ii) Name the reagent and catalyst used in process Q. (2 marks) 
    
   (c) A compound P has an empirical formula CH₂ and a relative molecular mass of 84. 
   (H=1, C=12) 
(i) Determine the molecular formula of compound P. (2 marks) 
    
 
(ii) To which homologous series does compound P belong? (1 mark) 
    
    
16. (a) Study the data in the table below showing the rates of diffusion of two gases, A and B, and answer the questions that follow. 
    
	GAS 
	MOLECULAR MASS 
	TIME TAKEN TO DIFFUSE (SECONDS 

	A 
	2 
	20 

	B 
	32 
	X 


 
(i) State how the rate of diffusion of a gas is related to its molecular mass. (1 mark) 
    
 
(ii) Determine the value of x (the time taken for gas B to diffuse). (3 marks) 
    
 
 
(b) A sample of gas occupies 500 cm³ at 27°C and 760 mmHg pressure. What volume will it occupy at 0°C and 700 mmHg pressure? (3 marks) 
    
 
 
 
(c) Explain the following observations using the kinetic theory of matter. 
(i) A balloon filled with helium gas deflates faster than a balloon filled with nitrogen gas. (3 marks) 
    
 
 
(ii) The pressure of a gas increases when it is compressed at a constant temperature. (3 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                          END 
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