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545/1 

S4 CHEMISTRY 

Exam 1 

PAPER 1  

DURATION: 2 HOUR 

 

 
Instructions: 

 Attempt all questions  

 Circle the most connective alternative with either a blue or black ink-but 
not a pencil. 

 
1. Which of the following gases is commonly described during the 

fountain experiment using red litmus solution? 
A. Ammonia     B. Hydrogen sulphide 
C. Hydrogen chloride   D. Sulphur trioxide 

NB: Ammonia turns red litmus solution blue while hydrogen 
sulphide, hydrogen chloride and sulphur trioxide are acidic gases 
and have no effect on red litmus solution. 

2. Which of the following pairs of compounds will react to form a gas 
which forms a black solid when bubbled through aqueous potassium 
iodide solution? 
A. Manganese (iv) oxide and dilute hydrochloric acid 
B. Potassium Manganate (vii) and dilute hydrochloric acid 
C. Bleaching powder and dilute sulphuric acid 

D. Bleaching powder and dilute hydrochloric acid 
 

Potassium manganate (VII) reacts with dilute hydrochloric acid to 
form chlorine 

2KMnO4 (aq) + 16HCl(aq)→ 2KCl (aq) + 2MnCl2 (aq) + 10Cl2 (g) + 8H2O(l) 

B 

A 
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Chlorine reacts with potassium iodide to produce iodine a black solid 
Cl2(g) + 2I-(aq) → 2Cl-(aq) + I2(s) 
 
3. Which of the following oxides does not react with sodium hydroxide 
solution? 
A. PbO  B. ZnO  C. SO2  D. CO  
 PbO, ZnO and SO2 react with sodium hydroxide as shown below 

PbO (s) + 2NaOH (aq)→ Na2PbO2 (aq) + H2O(l) 
ZnO (s) + 2NaOH (aq)→ Na2ZnO2 (aq) + H2O(l) 
SO2(g) + 2NaOH (aq) → Na2SO3 (aq) +H2O(l) 
 
4. Sodium peroxide reacts with water to form Oxygen gas and solution 
Y. Which of the following compounds reacts when heated with Y to form 
a gas that is less dense than air? 
A. Ammonium chloride   B. Sulphuric acid 
C. Hydrogen Peroxide    D. Manganese(iv) Oxide 

 
Sodium peroxide reacts with water to produce and sodium hydroxide 

that reacts with ammonium chloride to produce ammonia a less dense 

gas than air 

2Na2O2 (s) + 2H2O(l) → 4Na(OH)(aq) + O2(g) 

NH4+ (aq) + OH-(aq) → NH3(g) + H2O(l) 

5. Which of the following solutions will form a white precipitate with 
soap even after boiling? A solution of 

A. Calcium hydroxide    B. Magnesium Sulphate 
C. Magnesium hydrogen carbonate D. Sodium Sulphate 
- Magnesium sulphate forms permanent hardness. 
 
6. Which of the following factors will increase the rate of the reaction 
between heated Iron fillings and Sulphur? 
A. Temperature     B. Surface area   
C. Use of a catalyst     D. Concentration 
 

7. Which of the following ions forms a hydroxide that is insoluble in 
ammonia solution? 
A. Cu2+(aq)   B. NH4  C. Zn2+  D. Al3+ 

Al3+ forms in hydroxide insoluble in excess ammonia solution.  
Ammonium ions do not form insoluble hydroxide. 
The other ions form insoluble hydroxides soluble in excess ammonia as 
follows: 

+ 
D 

A 

B 

A 

D 
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Cu2+ (aq) + 2OH-(aq) → Cu(OH)2(s) NH3(aq)  Cu(NH3)42+(aq) + 2OH-(aq) 
Zn2+ (aq) + 2OH-(aq) → Zn(OH)2(s)  2OH- (aq) Zn(OH)42-(aq) 
 

8. Gas X burns quietly in air with a blue flame and explodes if mixed 
with air. When passed over heated oxides of Copper, Iron and Lead 
separately, it reduces them to a residue. The correct order of the 
colours of the residue respectively is 

A. Grey, Black, Brown   B. Brown, Grey, Grey 
C. Grey, Brown, Grey    D. Black, Blue black, Brown 
- Cu is brown while Iron and lead are grey 
9. Which of the following compounds will react with concentrated 
sulphuric acid to confirm the anion present? 
A. Sodium Sulphate    B. Sodium Carbonate 
C. Sodium Iodide    D. Sodium Sulphite 
Iodide ions form brown solution with concentrated sulphuric acid 
2I-(aq) + H2SO4(aq) +2H+(aq) → 2H2O (l) + SO2(g) + I2 (aq) 

10. Which of the following compounds will NOT react with concentrated 
Sulphuric acid to form a black solid? 
A. Paper   B. Cloth  C. sugar  D. Copper  
Cupper forms a blue solution with concentrated sulphuric acid 
Cu(s) + 2H2SO4(aq) → CuSO4(aq) + 2H2O(l) + SO2(g) 
11. Which of the following atomic numbers belongs to an atom that 
forms a tripple bond in its diatomic molecule? 
A. 6    B. 7    C. 15   D. 16 
Nitrogen is 2:5 

12. Which of the following ionic compounds can be used as an 
electrolyte only in molten form? 
A. NaCl   B. MgCl2   C. HCl  D. PbCl2  
 
13. Propane burns in excess air forming Carbon dioxide gas and water 
as shown by the equation below. 

C3H8(g) + 5O2(g) 3CO2(g) +4H2O(l) H=567KJmol-1 
The heat produced when 2.7g of propane is burnt in excess air is 

(C=12, H=1) 
  

A 

B 

D 

C 

B 
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A. 
567

44
× 2.7    B. 

44×2.7

567
    

 

C. 
44

2.7
× 567    D. 

44×567

2.7×5
 

 
Formula mass of C3H8 = 12 x 3 + 1 x 8 =44 
44g of propane produce 567kJ 

2.7g of propane produce 
2.7 𝑥 567

44
kJ 

 
14. Which of the following metals will form an unstable oxide? 
A. Copper            B. Mercury   C. Lead   D. Sodium 
 
15. Which of the following compounds reacts with a solution of 

hydrogen chloride in methylbenzene to form a white precipitate? A 

solution of 
A. silver nitrate    B. Lead(ii) nitrate 
C. Magnesium nitrate    D. Ammonia gas 

 
16. During electrolysis of concentrated copper(ii) chloride solution using 

copper electrode, the change at the anode causes 
A. a decrease in the size of anode   
B. an increase in the size of anode 
C. greenish yellow fumes of a gas 

D. a blue solution to turn colorless 
The anode ionizes to for copper II ions 
Cu (s) →Cu2+ (aq) + 2e 

 
17. To a solution containing an anion, barium nitrate solution was 
added to form a white precipitate, the precipitate was filtered out to 
form a white residue which dissolved in dilute hydrochloric acid. The 
reaction leading to the formation of a white precipitate is? 
 

A. 𝐵𝑎2+(𝑎𝑞)  +  𝑆𝑂4
2−(𝑎𝑞)   𝐵𝑎𝑆𝑂4(𝑠) 

 

B. 𝐵𝑎2+(𝑎𝑞) +   𝐶𝑂3
2−(𝑎𝑞)   𝐵𝑎𝐶𝑂3(𝑠) 

 

C. 𝐵𝑎2+(𝑎𝑞) + 2𝐶𝑙−(𝑎𝑞)   𝐵𝑎𝐶𝑙2(𝑠) 
 

D. 𝐵𝑎2+(𝑎𝑞) +  2𝑙−(𝑎𝑞)   𝐵𝑎𝑙2(𝑠) 
 
BaCO3 (s) is soluble in dilute hydrochloric acid liberating carbon 
dioxide 

B 

B 

A 

A 

B 
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BaCO3(aq) + 2H+(aq) →Ba2+(aq) + CO2(g) + H2O(l) 
18. 8.2g of  acrystaline soild FeSO4.yH2O was heated strongly until no 
further change. The reduction in  mass of the solid after heating was 
3.72g.  The value of y is (Fe=56, S=32, O=16, H=1, H2O=18) 
A. 10                      B. 5     C. 3  D. 7 
 
FeSO4.yH2O  heat  FeSO4 (s) + yH2O (g) 

Formula mass of FeSO4 = 56 + 32 + 16 x 4 = 152 

Moles of FeSO4 = 
3.72

152
 = 0.0245moles 

Mass of water = 8.2 – 3.72 = 4.48g 
Formula mas of yH2O = 18y 

Moles of water = 
4.48

18𝑦
= 0.0245; y = 10 

 
 
19. Which of the following is NOT a property of sulphuric acid? 
A. C2H5OH(l)  C2H4(g)+H2O(l) 

 
B. CuSO4.5H2O(l)  CuSO4(s)+5H2O(g) 
 
C. Cu(s)+2H+(aq)  Cu2+(aq)+H2(g) 
 
D. NaNO3(s)+H2SO4(l)  NaHSO4(s)+HNO3(l) 
Copper does not reduce hydrogen ions 
 
20. Atom V reacts with a warm solution of Iron(ii) nitrate to form a 

colourless solution. The configuration of V is likely to be; 
A. 2:8:8:2                    B. 2:8:7             C. 2:8:6                  D. 2:8:4 
Metal A reduces green solution Fe2+(aq) to colorless solution 
 
21. Which of the following allotropes is needle shaped? 
  A. Graphite                 B. Monoclinic sulphur               
 C. Diamond  D. Rhombic sulphur 
22. Sulphur dioxide acts as an oxidising agent when reacted with 
A. hydrogen sulphide  B. water 

C. blue flower             D. sodium hydroxide solution 
 
23. Study the daigram below and answer the quetsion that follow; 
 
 
 

Substance R is commonly used to form 

Ethanol  
Dehydration  

T 
Polymerisation 

R 

A 

A 

C 

A 

B 



 

More exams? Browse: digitalteachers.co.ug                          For consultation call +256 778 633 682 
 P

ag
e6

 

A. Insulators     B. Sockets    
C. Rubber soles     D. Electric cabler 
 
24. A mixture of sand, sodium chloride and potassium chloride was 
dissolved in water and then filtered. The components in filtrate can be 
separated by 
A. filtration     B. sublimation 

C. fractional distillation   D. fractional crystallization 
 
Fractional crystallization separates salt due to differences in solubility 
 
25. 20cm3 of 0.2M dilute nitric acid reacted completely with excess zinc 
(ii) oxide. To the resultant solution, sodium hydroxide solution was 
added to form a white precipitate. The mass of the precipitate is 
(Zn(OH)2=99). 
 

A. 
0.2×20×99

1000×2
  B. 

0.2×20×2

1000×99
   C. 

1000×20

0.2×2×99
   D. 

0.2×2×99

1000×20
 

 

moles of nitric acid = 
0.2 𝑥 20

1000
 

ZnO(s) +2HNO3(aq) → Zn(NO3)2(aq) + H2O (l) 

Moles of ZnO that reacted= mole Zn(OH)2 formed = 
0.2 𝑥 20

1000
 𝑥

1

2
 

Mass of Zn(OH)2 formed = 
0.2 𝑥 20

1000
 𝑥

1

2
 𝑥 99 

 
26. Which of the following salts forms a base when strongly heated? 
A. Na2CO3   B. CuSO4  C. K2SO4   D. NaNO3 
27. The figure below shows a reaction of metal Z with water.  
 
 
 
 
 

 
 
 
 
 
After the reaction, the solution formed turned to a suspension, Z is 
likely to be; 
A. potassium  B. sodium  C. calcium  D. magnesium 
 

C 

A 

A 

D 

A 

 

Air  
Air  

Hydrogen gas  

Funnel   

Z  

 

 

 

  
   



 

More exams? Browse: digitalteachers.co.ug                          For consultation call +256 778 633 682 
 P

ag
e7

 

28. 420cm3 of dry chlorine gas was bubbled through liquid water to 
form a greenish liquid. The volume of oxygen gas evolved when the 
liquid is exposed to sunlight for some time at s.t.p is [1 mole of a gas 
occupies 22.4l at s.t.p] 
A. 418.9cm3  B. 210cm3   C. 840cm3  D. 620cm3 

 
2Cl2 + 2H2O(l)→ 4HCl(aq) + O2(g) 
2moles of Cl2 produce 1 mole of O2 

 ∴ 420cm3 of Cl2 produce 
420 𝑥 1

2
 = 210cm3 

29. Which of the following salts cannot be prepared by the action of an 
acid on a soluble nitrate? 
A. Na2SO4  B. AgCl  C. BaSO4   D. PbSO4 
 
Na2SO4 is soluble 

30. During a chemistry practical, a student pipetted 20cm3 of a solution 
containing 2gl-1 of sodium hydroxide and titrated it with dilute 
hydrochloric acid of a similar concentration. The temperature change of 
the reaction was noted using a thermometer.  
The molar heat change of the reaction is known as the enthalpy of 
A. solution      B. combustion   
C. neutralization     D. displacement  
Reaction of an acid and an alkali is called neutralization 
31. Which one of the following organic compounds is unsaturated? 

A. C2H2  B. C2H6   C. C2H6O   D. C3H8 
Unsaturated compound contain more than one bond 
32. Atom H has atomic number 19 and mass number 39. H loses one 
electron to acquire a stable electronic structure. The number of 
protons, electrons and neutrons in the ion of H is 
A. 19, 18, 20     B. 18, 18, 20   
C. 18, 19, 20     D. 19, 19, 20 
 
33. Which of the following reactions is most likely to be affected by 

pressure? 
A. Zn(s)+Cl2(g) ZnCl2(2) 
 
B. N2(g)+3H2(g) 
 

C. 2H2O2(l)   2H2O(l)+O2(g) 

D. 2Ca(s)+O2(g) 2CaO(s) 

Reactants contain more gaseous moles than gaseous products. 

2NH3(g) 
B 

D 

C 

A 

B 

A 
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34. The mass of calcium in 20g calcium hydrogen carbonate is (Ca=40, 
Ca(HCO3)2 =162) 
A. 16.2                  B. 1.62                    C. 4.94                  D. 15.36 

Percentage of calcium = 
40 𝑥 20

162
 =4.94                   

 
35. Which of the following chemical reactions is an example of a 
precipitation reaction? Chemical test of 
A. ethene gas   B. hydrogen chloride 
C. chlorine gas   D. ammonia gas 
 

36. Which of the following forms of Iron is used to make iron nails? 
A. Wrought Iron         B. Steel              C. Pig Iron            D. Cast Iron 
 
37. Which of the following methods can be used to soften all types of 
hard water and provide water whose boiling point is 1000C? 
A. Boiling of water   B. addition of soda ash 
C. Use of ammonia solution  D. Distillation of water 
 
38. The enzyme that converts glucose to ethanol is 

A. Maltase      B. Yeast  C. Zymase   D. Catalase 
 
39. Which of the following cations can be confirmed using dilute 
hydrochloric acid during qualitative analysis? 
A. Mg2+    B. Al3+ C. Cu2+   D. Zn2+ 
 
40. Which of the following reactions does NOT require the use of a 
catalyst? Manufacture of 
A. Sulphuric acid   B. Sodium carbonate 

C. Ammonia   D. Nitric acid  
 
  

B 

none 

C 

D 

A 

B 

C 
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Each of the questions 46-50 consists of an assertion (statement) 
on the left-hand side and a reason on the right-hand side. 
A. If both the assertion and reason are true statements and the 
reason is a correct explanation of the assertion. 
B. If both the assertion and reason are true statements but the 

reason is not a correct explanation of the assertion. 
C. If the assertion is true but the reason is not a correct 

statement. 
D. If the assertion is incorrect but the reason is a true statement. 
 

SUMMARY OF INSTRUCTIONS 

Assertion  Reason   

A. True True (reason is a correct explanation) 

B. True True (reason is not a correct explanation) 

C. True Incorrect 

D. Incorrect True  
 

41. Ionic compounds are   because The electrons are held   
Solids at room temperature    together by electrostatic  
    forces. 
 
42. Zinc(ii) oxide reacts with because All acids produce hydrogen 

Sodium hydroxide solution    ions in dilute solutions. 
but has no reaction with acids. 
 
43. Sulphuric acid is   because Sulphuric acid is dibasic. 
manufactured by the contact   . 
process  
 

44. Iron(ii) chloride is prepared because Iron displaces hydrogen gas  
prepared by direct synthesis   from dilute acids.  
 
 
45. Graphite is used as an inert because Graphite is the only   

electrode during electrolysis  nonmetal that    
 conducts  electricity.  

 
  

A 

B 

D 

B 

A 
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In each of the following 46 to 50, one or more of the answers given may 
be correct. Read each question carefully and then indicate the correct 

answer according to the following; 
A. If 1, 2, 3 only are correct   B. If 1, 3 only are correct 

C. If 2, 4 only are correct    D. If 4 only is correct 

 
SUMMARY OF INSTRUCTIONS; 

A B C D 

1, 2, 3 1,3 2,4 4 

Only correct Only correct Only correct Only correct 

 
46. During the electrolysis of concentrated sodium chloride solution 
using carbon electrodes; 

1. Oxygen gas is produced at the anode 
2. Sodium metal is deposited at the cathode 
3. The electrolyte becomes acidic  
4. Bubbles of hydrogen gas are seen at the cathode  
 
47. Which of the following substance(s) is/are used to prepare acids? 

1. potassium nitrate  2. Copper(ii) hydroxide  
3. Phosphorus(v) oxide  4. Carbon monoxide gas 
 
48. During the laboratory preparation of sulphur dioxide gas from 
copper; 

1. acid must be dilute  2. Heat is not required 
3. acid is an oxidizing agent 4. Copper is a reducing agent 
 
49. Copper(ii) Sulphate crystals can be prepared by the action of dilute 

sulphuric acid on 
1. Copper(ii) hydroxide  2. Copper(ii) carbonate 
3. Copper(ii) Oxide  3. Copper metal 
 
50. Which of the reactions represents both oxidation and reduction  
 
1. PbO(s)+H2(g) PbO(s)+ H2(g) 
 
2. PbCO3(s) PbO(s) + CO2(g) 

 
3. Pb(s) + 2AgNO3(aq)  Pb(NO3)2(aq) + 2Ag(s) 
 
4. Pb(s) + ZnO(s) PbO(s) +Zn(s) 
 
 

D 

B 

D 

A 

D 
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**END** 
  


