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INSTRUCTIONS TO CANDIDATES

Write your name, index number and class in the spaces at the top of this page and on the
OMR sheet.

HAND UP OMR SHEET and QUESTION PAPER SEPARATELY.
DO NOT STAPLE THEM TOGETHER.

There are 40 questions in this paper. Answer all questions.
Choose the one you consider correct and record your choice in soft 2B pencil on the OMR
sheet.

INFORMATION FOR CANDIDATES

Each correct answer is awarded 1 mark.
A copy of the Periodic Table is printed on page 12.

This paper consists of 12 printed pages, including this page.
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1. When 50 cm® of alcohol is mixed with 70 cm?® of water, the volume of the mixture was
found to be 115 cm®. Assuming that no evaporation has taken place, which of the
following gives the best explanation for the above observation?

Some alcohol molecules escape as a gas into the atmosphere.

Alcohol and water react to form a gas, which escapes into the atmosphere.

The particles of alcohol occupy the spaces between the water molecules.

Alcohol and water react to form some solid particles.

COow>

2. Which statement explains why the compounds propane (C3Hg) and carbon dioxide
(CO,) diffuse at the same rate at r.t.p.?
A.  Their molecules contain carbon.
B.  They have the same relative molecular mass.
C. Both are denser than air.
D. Both molecules contain covalent bonds.

3. Which one of these statements about particles is incorrect?

A compound is made up of particles called atoms.

A molecule always contains only one type of atom.

An element is made up of only one type of particle.

An atom is the smallest particle of an element which can take part in a chemical
reaction.

COow>

4.  Sulphur dioxide gas (SO,) is twice as heavy as oxygen gas (O,). A gas jar of sulphur
dioxide was placed on top of a gas jar of oxygen. The lid between the two gas jars was
removed. After one hour which one of these statements would be true?

o ©
000--— sulphur dioxide
°, gas
o
o
I
e o
°‘ o] OXygen
. o gas
® 9

The top gas jar contained oxygen gas only.

Both gas jars contained sulphur trioxide gas.

Some of each gas would have moved into the other gas jar.

Most of the heavy sulphur dioxide would have sank into the bottom gas jar.

COow>

5. 100 cm® of a gas called ethane (C,Hs) diffused through a porous pot in 100 seconds.
How long would it take 100 cm® of nitrogen monoxide (NO) to diffuse under the same
conditions of temperature and pressure?

A. 25 seconds
B. 50 seconds
C. 100 seconds
D. 400 seconds
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6. Asolidis likely to be pure if it

is neutral with a pH of 7.

is crystalline with an exact melting point.
melts on heating to form a colourless liquid.
has a high melting point.

COow>

7. The diagram shows the fractional distillation apparatus which was used to separate
alcohol (boiling point 78°C) and water (boiling point 100°C).

water out

Liebig
condenser
fractionating

column f ¢

water in )
distillate —

mixture
of alcohol
and water

Which one of the following graphs best shows how the temperature varied with the
volume of distillate collected?

Temperature/°C Temperature/°C Temperature/°C Temperature/°C
Fy
100 1 —
50+
0 -
Volume of dlstlllate Volume of dls’ullate Volume of dlstlllate Volume of distillate
A B C

8.  When distilling a liquid it is sometimes advisable to place tiny glass beads in the
distillation flask. The reason for this is that the glass beads

ensure smooth boiling.

can remove any impurities present.

do not allow the liquid to boil dry.

provide large surface area for vapour to condense on.

COow>

9.  Aflask contains the liquids trichloroethane and water. They can be separated using a
separating funnel. Which deduction can be made from this observation alone?

Trichloroethane and water have different boiling points.

Trichloroethane has a higher density than water.

Trichloroethane and water do not mix.

Trichloroethane and water have different relative molecular masses.

COow>
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10. The graph shows the solubility curve for copper(ll) sulphate.

Solubility
g/100g of water

—

} — t +—— Temperature/°C
0 10 20 30 40 50 60 70

If 25 cm?® of a saturated solution of copper(ll) sulphate was cooled from 60°C to 20°C,
what would be observed?

A.  The solution becomes lighter as 60 g of copper(ll) sulphate crystallizes out.

B.  The solution becomes lighter as 40 g of copper(Il) sulphate crystallizes out.

C.  The solution becomes lighter as 20 g of copper(Il) sulphate crystallizes out.

D. The solution becomes lighter as 5 g of copper(ll) sulphate crystallizes out.

11. The structural formula of butanedioic acid is

O H H O
N7
C—C—C—C
/1 1 N\
H—O H H  O—H

Which statement about butanedioic acid is not true?

A. Its molecular formula is C4HgO4.

B. It contains three elements.

C. Its molecular formula and empirical formula are the same.
D. One molecule contains 14 atoms.

12. Which graph shows the number of electrons in the outer shell of an atom, plotted against
the proton (atomic) number for the first ten elements in the Periodic Table?
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13.  Which compound has both ionic and covalent bonds?
A.  Ammonium chloride
B. Carbon dioxide
C. Ethanol
D. Sodium chloride

14. The formulae of the ions of some elements are shown below.
N 0 F Li* Mg*

Which statement about these ions is correct? They all have
the same number of electrons in their outermost shells.
the same electronic structure as a noble gas.

the same number of neutrons in their nuclei.

more electrons than protons.

COow>

15.  What is the number of protons in one molecule of sulphur trioxide?

A 32
B. 40
C. o4
D. 80

16. Chlorine atoms and chloride ions
A. have same chemical properties.
B.  have the same number of electrons.
C.  have the same number of protons.
D. have the same physical properties.

17. A number for the elements from oxygen to aluminium changes as shown.

A

number for the element

O F Ne Na Mg Al
element
What is this number?
A.  the Group number of the element in the Periodic Table
B.  the number of electron shells in an atom
C. the number of electrons in the outer shell of an atom
D. the number of protons in an atom
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18. 20 cm® of 1 .5M sulphuric acid required 30 cm® of sodium hydroxide solution for
complete neutralization. What is the concentration of sodium hydroxide solution?

A.  0.50M
B. 1.00M
C. 150M
D. 2.00M

19.  What volume of water vapour (measured at r.t.p.)will be formed when 50.0g of
copper(Il) sulphate crystals, CuSO4.5H,0, are strongly heated?

A.  4.80dm*
B. 12.0dm°
C. 224dm?
D. 24.0dm’

20. A 0.1 mol/dm?® agueous solution of sulphuric acid is mixed with a 0.05 mol/dm®
solution of potassium hydroxide. Which one of the following mixtures will react
completely to form the salt K,SO,4 without having either reagent in excess?

volume of 0.1 mol/dm®  volume of 0.05 mol/dm?®
sulphuric acid potassium hydroxide
A. 10ml 40ml
B. 10ml 20ml
C. 10ml 10ml
D. 10ml 5ml

21.  What is the ratio of the volume of 4g of hydrogen to the volume of 8g of methane
(CH,), both volumes measured at room temperature and pressure?

A. 4to1l
B. 1to?2
C. 2tol
D. 1to1l

22.  Asolution contains 4.20 g/dm® of the alkali XOH. In a titration, 25.0 cm® of the
alkaline solution required 15.6 cm® of 0.12 mol/dm?® hydrochloric acid for reaction.
What is metal X?

A.  lithium (proton number 3)

B.  sodium (proton number 11)
C.  potassium (proton number 19)
D.  rubidium (proton number 37)
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23. The experiment shown in the diagram was set up and the balance was read at intervals.
* cotton wool
flask

dilute nitric acid ( in excess)
magnesium carbonate

balance

A graph of the balance readings against time was plotted. Which curve was obtained?

A
A
balance B
reading
C

time

24. In the graph, curve (ii) was obtained when 1g of granulated zinc reacted with an excess
of hydrochloric acid at 30°C.

i {i)
7~ -~
total volume vy
of hydrogen ( '}) 4
produced/cm?® ~
e
-~
P
ok” .
0 time

Which of the following changes to this reaction would give curve (i)?

A. using 0.5 g of granulated zinc

B.  warming the acid to 40°C

C.  keeping the reactants well stirred
D. adding water to dilute the acid

25. The graph shows the proportion of methane in a coal mine during a working day.

15
“methane 10
in air
5.
%5 % 9 0 n =2
time/h
What is most likely to have caused the sudden fall in the methane percentage shown on
the graph?

The temperature in the mine was lowered.

An explosive mixture of methane and air ignited.
The ventilator fans were switched on.

Methane stopped seeping into the mine.

COow>
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26. Hydrogen peroxide solution is catalytically decomposed by manganese(1V) oxide
according to the equation below:

2H202(aq) d 2HZO(|) + Oz(g)

Three experiments were performed using different solutions but a fixed mass of
catalyst. The graph shows the results.

total
volume of

Oxygen
svolved

0 )
0 time

The solutions used were:

(i) 50 cm® of 2.0 mol/dm?® hydrogen peroxide;
(i) 100 cm® of 1.0 mol/dm? hydrogen peroxide;
(iii) 100 cm® of 2.0mol/dm?® hydrogen peroxide;

Which curve corresponds to which solution?

(i) (i) (iif)
A. X Y z
B. X Z Y
C. Y Z X
D. Y X z

27. In which of the following experiments will a redox reaction occur?
Adding lead to magnesium chloride solution

Adding copper turnings to dilute hydrochloric acid.

Adding copper turnings to silver nitrate solution

Adding calcium chloride solution to copper(ll) nitrate solution

COw>

28.  Which one of the following is not a redox reaction?
Mg + 2HCI - MgCl; + H,

MgO + 2HC1 — MgC1, + H,0

Mg + CuSO4 - MgSO,4 + Cu

2Mg + O, — 2MgO

Cow>
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29. Air polluted by sulphur dioxide was passed through the apparatus shown in the
diagram.

air

Which of the following solutions could be used as Z to show the presence of sulphur
dioxide?

acidified potassium dichromate(V1)

aqueous iron(ll) sulphate

aqueous potassium iodide

concentrated sulphuric acid

COw>

30. The diagram shows apparatus used in the reduction of copper(ll) oxide to copper.
copperlll) oxide

/ hydrogen
hydrogen g ——VZA. \A/ %ﬁ_ flame

heat

After the reduction is complete, hydrogen is passed through the apparatus until it is
cold. This is to prevent

copper reacting with oxygen from the air.

copper reacting with water vapour from the air.

copper(I) oxide reacting with nitrogen from the air.

copper(ll) oxide reacting with water vapour from the air.

COw>

31.  Which of the following solutions will give a precipitate when mixed?
(1). zinc chloride solution and sodium hydroxide solution
(2). calcium chloride solution and sodium carbonate solution
(3). silver nitrate solution and sodium chloride solution
A. (1) and (2) only
B. (1) and(3)only
C. (2) and (3) only
D. (1),(2) and(3)
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32.

33.

34.

35.

36.

37.

Ammonium nitrate fertiliser has just been added to the soil. Which of the following
substances can be added in excess to decrease the acidity in soil?

A.  Ammonium hydroxide

B.  Calcium hydroxide

C.  Magnesium sulphate

D. Calcium carbonate

Which of the following does not react with dilute sulphuric acid?
A.  sodium hydroxide

B.  magnesium nitrate

C.  zinc metal

D. copper (II) oxide

Which of the following salts cannot be prepared by the reaction between a dilute acid
and a metal?

A. calcium chloride

B.  copper(ll) chloride

C. iron(ll) chloride

D. zinc sulphate

What does a solution of hydrogen chloride in methylbenzene (organic solvent) contain?
methylbenzene ions, hydrogen ions and chloride ions

methylbenzene molecules and hydrogen chloride molecules

methylbenzene molecules, hydrogen molecules and chloride molecules
methylbenzene molecules, hydrogen ions and chloride ions.

COw>

The following observations were made with the nitrate of metal M.

()  Acolourless gas and a white solid were formed when the solid nitrate
was heated strongly.

(I No reaction was observed when an iron nail was placed in a solution
of the nitrate of M.

From the above information, where would you place M in the reactivity series?
A. above calcium

B.  between calcium and iron

C.  between iron and copper

D. below copper

Aluminium metal does not corrode easily because

A. itis low down in the reactivity series.

B. it reacts with water to form a protective layer of hydrogen.
C. anoxide layer protects the metal.

D. it forms an amphoteric oxide.
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38.  Which one of the following oxides is most easily reduced to the metal by heating it in
hydrogen gas?
A.  calcium oxide
B. lead(ll) oxide
C. iron(lll) oxide
D. zinc oxide

39. Element P is found in the ground as the uncombined element; element Q is obtained by
heating its oxide with coke (carbon); element R is obtained by electrolysis of its molten
chloride. What is the correct order of reactivity of metals P, Q and R?

least reactive
R

most reactive

COow>

)
R
)

TLOLO T
O UoUxumOl

40. Three methods of preventing iron from rusting are:
coating with zinc
coating with tin
connecting to blocks of magnesium

Which metal is most commonly used to prevent rusting of the following steel objects?

roofing sheets cans of food underground pipelines
A. zinc tin magnesium
B. magnesium zinc tin
C. magnesium tine zinc
D. tin zinc magnesium
~ The End ~
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