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SECTION A: ATTEMPT ALL QUESTIONS (70 marks)

1) Solutions in contact with electricity can be categorized as electrolytes or non
clectrolytes.
a) Define the term “clectrolyte”, (1 mark])
b} Choose the correct answer.,
(1) Both sucrose and urea are good examples of: (1 mark]
A.strong clectrolytes
B.oweak clectrolytes
C.non clectrolytes
Drall of the above
(1) A wealk electrolyte among the following is: (1 mark])
AL acetic acid ({CHCOOH)
B, sodium hydroxide {(Na(OH)
C. nitric acid {(HNCk)
D. hydrochlorie acid (HCI)

2)The increase of World population involves a rise in waste materials,
a) List any two sources of wastes in the environment. (1 mark])
L) Differentiate between recyeling and reusing as two technigues used in
cffective waste management. (2 marks)
3) Atoms combine with one another in order to attain stability,
a) What does stability of atoms mean? (1 mark])
b} State three possible ways by which atoms get their stability. (3 marks)
4) Different categories of chemical reactions exist. Given the following cquation of

reactions.

AL 2A0C(s) Ssnlight 2Ag(s) + Clafg)
B.CuSOq(ag) + Zn(s) - » ZnbOa{ag) + Culs)

C.NaOH{aqg) + HCl{ag) ——— NaCl{ag) + Hz0O{1)

D NHxg) + HClHg) ——— NHaClis)
Classify cach of the above chemical reactions either as; 1. Combination
reaction, 2. Decomposition reaction, 3. Single replacement reaction or 4.

Double displacement reaction. Answers should be like E -+ 5 (4 marks)
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5] Salt are prepared with use of different types of reactions.

a) Write o balance chemical equation, with state symbols, to show how calcium
carbonate is obtained by passing carbon dioxide gas through lime water
{calcium hydroxide solution). (2 marks)

b Give any one use for each of the following salts:

(i} Sodium chloride {(NaCl) (1 mark)
{ii) Sodivm carbonate {(MasCOr) (1 mark)
6] Solutions differ depending on the amount of solute dissolved.

a) Distinguish between saturated and unsaturated solutions. (2 marks)

L)AL 307C, 7 grams of sugar dissolves in 5 grams ol water to form o saturated
solution. Find the solubility of sugar. (2 marks)

7] The physical properties of gases have been studied through gases laws.

a) Explain what is meant by “ideal gas™ (1 mark)
L) Mateh each gas low statement oo left to the gas law relationship on right.
Answers should be like 5+ F (3 marks)
Cias loaw statement Gias law relationship
1. Pressure remaining constant, the volume AV oo N

of o given mass of gas is directly proportional
to its absolute temperature.
o |
2. Egual volumes of all the gases under similar P o =

conditions of temperature and pressure contain
equal number of molecules.
A, The temperature remaining constant, the volume CoVeeT
of o given mass of gas is inversely proportional
to the pressure applied to it
8) Given the molecular formula of copper (1) sulphate pentahydrate CaSO0q9. 50200,
(Atomic masses: Cu - 63.5, 5-32, 0-16, H-1).
a) Determine the molecular mass for CuS0q 5020, (1 mark)
L) Calculate the percentage of copper, total oxyeen and hydration, in
CusS0 5HE0. (3 marks)
9] Read cach of the following statements and answer with True (T} or False (F).

a) Calcium reacts with oxyeen to form calcium bydroxide, (1 mark)
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b} Oide of sulphur reacts with water to form an acid, {1 mark)
e] Corrosion is o natural process which converts o refined non metal to o more
stable form of its oxide or hydroxide, {1 mark)
dj Ao acidic oxide turns o moist red litmos solution into bloe, {1 mark)
10) Explain the following statements about the properties of metals and nonmetals.
a) Copper is used in making wires. {1 mark)
b When an iron nail is beaten with a hammer it bends without breaking down
but when a pencil is beaten it breaks down easily. (2 marks)
¢} Both uorine and iodine are group 17 elements, The atomic numbers of
luorine and iodine are 9 and 53 and fluorine is more reactive than iodine.
{2 marks)
11) Although waler is an essential substance Tor life it is often threatened by
pollution.
a) Define the term “water pollution™. {1 mark)

b} Give any two examples of water pollutants. (2 marks)

12) State one environment related and one health hazard doe to polluted water,
Aguenus barium chloride is added to aqueous sodium sulphate. An insoluble
substance of barium sulphate is formed together with an agqueous sodium

chloride.

a) Nuame the type of the reaction that takes place. {1 mark)
by} Write o balanced chemical equation for this reaction. (2 marks)
¢] Deduce the net ionic equation from the equation in (b, (2 marks)

13) Fill in the blanks of the text below with the following ooderlined termes.

crude oil, carbon, oreanic chemistey, hydroven, hyvdrocarbons, Each term

must be used once, Answers shoold be Like (1)

{2)
(1} is adiscipline of chemistry that is concerned with the study of compounds
containing (2] chemically bonded to (3] The mixture of different {1
15 called - {5) . (5 marks)
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14) Natural gas consists primarily of methane, which makes up 70-90% along with
other three hydrocarbon fractions.
a) Define the term “hydrocarbon™. (1 mark]

h) Give the names and the formulae for the three other hydrocarbons which

compose the natural gas. (3 marks])
c] Alkances are insoluble in water and soluble in carbon tetrachloride, Explain.
(2 marks)

15) Oxides are classificd into acidic, basic, neutral and amphoteric,

a) Categorize cach of the following oxides into the above class:
Categ h of the foll 19 1 1o tl I 1

{i) ZnO (1 mark)
{ii} CO (1 mark)
(LI} N (1 mark)
by} Give the compounds A, B, C and D in the following chemical equations.
(p COfg) + HaO{f ——> A {1 mark)
(i KoOfs) + HaOf) ———5 B (1 mark)
Giny MgO(s) + 2HClag) —> C  + HO[ (1 mark)
(viALO:a(s) + 2NaOH({aq) ——> D + Ha] {1 mark)
SECTION B: ATTEMPT ANY THREE (3) QUESTIONS {30 marks)

16) Effcctive waste management systems are needed o ensure better human health
and salety, Consider the hicrarchical diagram in the Figure 1 below to answer

any related question.,

Provention
Mirimization

. Heuse

i Racycling
N | Energy recovary
| l—-:r'-.:'l V Disposa
favoured

aption

Figure 1



For more Visit: www.thinkbig.rw

a) What does “cnergy recovery” consist of in waste management? (1 mark])
L) Although it is mostly applied, disposal is the least favored on hicrarchy
dingram above. Suggest any two reasons for this observation. (2 marks]
o} State and explain briefly any one way by which reeyeling contributes to
environment protection, (2 marks)
d} Differentiate between a waste and a by product., (2 marks)
o} “Waste prevention” is the most environmentally preferred strategy for
cffective waste management. Suggest any one way in which waste prevention
can he applicd and explain how its practicability is challenging, (3 marks)
17) lons are tested cither by evolution of gases or lormation of precipitates.
a) Answer the following statements with True (T) or False (F)
{i} NH4" lons form a white precipitate with agueous sodium hydroxide (1 mark)
{ii] CO:2 ions release a colorless and odorless gas with dilute acid. (1 mark])
b} Describe a test which could be used to distinguish between cach of the

following pairs of ions.

(i) Cu?'{ag) and Fe?'{ag) (4 marks]
{ii) Zn#'{ag) and Ph2'{ag) (4 marks)
18] The solubility of salts in water depends on a certain number of factors,
a) Define the term “solubility”, (1 mark)
b} State any two factors which affect the solubility of salts in water. (2 marks)

¢] Explain why sodium chloride (NaCl) is soluble in water but insoluble in carbon
tetrachloride (CCla). (2 marks)
d) Two salts A and B have heen heated and released gases with the following,
characteristics.
- Salt A released a colourless and odorless gas, which relights a glowing
splint.
- Salt B released a colourless and odorless gas, The gas has pops with a
lighted splint. State the names of gases from salts A and B, (2 marks)
¢] The table below shows the values of solubility of a substance X at different

temperatures.
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Solubility of X per 100 g of water | 10 | 15 |20 |25 |30 |35 [40 [45

Temperature fOC 0 10 ] 20 30 40 |50 |60 | TF0

Flot the curve of solubility on which the temperature is represented along
the X-axis and solubility along the ¥-axis. (3 marks)
19) Zinc metal reacts with hydrochloric acid by the following reaction:

Zn(s) + 2HCHaqg) +» ZnClz(aqg) + Ha(g)
siven that 19.65 ¢ of Zn are added to hydrochloric acid containing 0.52 mol
HCIL. {Atomic masses: Zn = 65.5, Cl = 35.5, H = 1)

a) What is meant by “limiting reactant (or reagent])” in a chemical reaction?

{1 mark]
b} Determine the number of moles corresponding to 19.65 g of Zn. (1 mark]
e} Caleculate the number of moles of He produced in the reaction. {1 mark]
d} Find out the limiting reactant. (3 marks)

e} A compound contains 32.39%, sodium, 22.53% sulphur and 45.07% oxygen by

mass. (Atomic mass: O = 16, Na = 23, 5 = 32)

Determine the simplest formula for the compound. (4 marks)
20) Methane occurs naturally in crude oil but it can be prepared in laboratory by
use of the set up in Figure 2.

Sodiurm elhanoale

+ Sada i

4 -— -
+— (Gas 4
- == -+ Methans
- =l B
+— Stand
- a Beahi
I__.-:__ -y, Val 3 I
S
Figure 2
a) Give the general formula of alkanes. (1 mark)
b} Write the balanced eguation of complete combustion of methane gas. (1 mark)
e} Name a place where methane oceurs and is extracted in Rwanda. (1 mark])
d} Give the chemical formulae for reagents used to prepare methane. (2 marks)
e} Write the equation taking place in the experiment above. (1 mark])
f) State any two uses of methane gas. (2 marks)
g) State the type of method used to collect methane gas and justify why it is
preferred for methane. (2 marks)

-END-
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1) =hvdrocarbons (1 mark)
(o) =crude oil (1 mark])

14.a) Hydrocarbon: organic compound composed of carbon and hydrogen atoms
only. (1 mark]
b) Ethane (0.5 marks) (C:H:) (0.5 marks)
Propane (0.5 marks) (C:Hgz) (0.5 marks)

Butane (0.5 marks) (CqH ) (0.5 marks)
c]) Alkanes are insoluble in water because they are non-polar substances while

water is a polar solvent (1 mark]). The principle of solubility is that the like
dissolves the like.
That is why they (alkanes) are soluble in non polar solvents (1 mark).

15.a) (i) atnphoteric (1 mark)
(ii]) ncutral {1 mark)
(iii) acidic (1 mark]
b] (i) H:C Oy (1 mark)
({ii) KOH{aqg) (1 mark)
fiii) MgClapg (1 mark)
[1‘“] Nuﬁlf)z[.-uu [1 rnark'_l

SECTION B: ATTEMPT ANY THREE (3] QUESTIONS (30 marks)

16.a) Energy recovery also called waste to energy (WTE), is one of the technigues
applicd in waste management which consists of converting non-recyclable waste
materials into usable heat, electricity, or fuel through a variety of processes, including
heating. (1 mark)

b) During disposal process in landfills and incineration:
We don't get anything back from what we put in the disposal ground. (1 mark)

Some gasces like methane, CO: or other greenhouse gases may be formed and
released into environment. (1 mark)

- Disposal can provoke accidents of explosion of gases formed inside the garbage.
- Disposal can induce other environmental pollutants.

c) Eeoyeling reduces deforestation (1 mark): reduces the need for raw materials,
s0 that our forests can be preserved (1 mark]).

Feoveling helps reduce pollution (1 mark): The more we buy {as opposed o
reducing), and the more we throw away (instead of reusing and recycling them),
the more wastes we create. This waste releases poisonous gases and chemicals
into the environment during the disposal process (1 mark]).

12
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ALTERNATIVE TO
PRACTICAL CHEMISTRY
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17
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You are provided with:

- Compound MCO3

- Lime water: Ca{OH)z(aq)

- Dilute sulphuric acid, H2504

- Dilute sodium hydroxide, NaOH

- Heating source (Bunsen burner)

- Strips of Blue and Red litmus papers

- Other Laboratory materials (weighing balance, spatula, watching glass,
boiling test tubes, delivery tube, retort stand, clamps)

Experimental procedure
- About 0.5 g of compound MCOz, was weighed.
- MCOa3 is a green-blue salt compound.
- The weighed amount was introduced in the test tube A.

- Apparatuses were arranged according to the set up shown in the Figure

below.
Test tube & .

Metal carbonate .
Clamg’, +— Clamp stand

e —

Test ke ———=

Bunsen burner

Limewater ——#

B N @

c : 5

1) The test tube A was heated on a Bunsen burner until there was no further change.
Both blue and red litmus papers and lime water were used to test the gas released.

Observations:

18
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Eflervescence of a colourless and odourless gas [rom test tube A,

The gas turns red the blue litmus paper.
The gas has no effect on the red litmus paper.
The gas turns milky the limewater in the test tube B,

A black residue remains in the test tube A
Questions:

a)The released gas on heating MCOaz is likely o be: (1 mark)

1} acidic

iii) neutral

{
(ii} basic
{
{

iv) amphoteric
Why?

(1 mark])

b)State the name and write the chemical formula for the gas released from test

tube A. (2 marks)

c)State any two uses of the gas named in (b)) above, (2 marks)

d)Write the relevant equation which takes place in test tube A, when MCOg is

heated. Use M to represent the metal present. (2 marks)

19
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e) Write the relevant equation which takes place in test tube B, when the gas in (B)

gets into contact with lime water. (2 marks)

2) To the residue in test tube A, excess dilute sulphuric acid, H:504(ag) was added
and warmed gently.
Obscervations:

The black solid residue dissolved to give a blue solution containing the metal M.

AWrite the complete chemical eguation which takes place. Use M to represent the

metal present., (2 marks)

3) To the solution in (2} above, a dilute solution of sodium hydroxide, NaOH{ag) was

added drop wise until in excess.
Obscervations:
A pale blue precipitate insoluble in excess was formed.
gl Refer to the observations in (2) and (3] and give the name and chemical
representation of the metal M owhich is likely o be found in the carbonate, MW,
(2 marks)
h)Write the relevant eqguation which takes place when a dilute solution of sodium
hydroxide, NaOH({aq) is added to the solution in (2). Use the actual symbol of the

rmetal. (2 marks)

20
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i] Give any two environmental hazards caused by the gas in (b). (2 marks)

il Sucoest preventive measures to minimize the hazards stated in (i) above,
B

(2 marks)

21
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