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The diameter of a steel ball is measured using a micrometer screw gauge. A student takes
an initial zero reading and then a reading of the diameter. The two diagrams show the
micrometer screw gauge readings.

zero error reading
s 20
T i
45 10

What is the diameter of the steel ball?

A 513 mm B 5.15mm
C 514 mm D 555mm

The bob of a simple pendulum is pulled to one side and released. The motion during the
swing is shown on the graph below.

distance from
point of release

%

20—

1.0 2.0 30 40 time/s

What is the period of the pendulum?

A 10s B 20s
C 30s D 40s

Which statement about a gravitational field is correct?

A A gravitational field is a region in which an object experiences a force because of its
mass.

B A gravitational field is a region in which an object experiences a force because it is
charged.

C The gravitational field of the Earth acts outwards from its surface.

D The strength of the Moon’s gravitational field is less than the Earth’s because it has no
atmosphere.
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4 A ball is brought from the Earth to the Moon.
Which of these statements about the ball’s inertia is true?

The inertia will decrease because weight decreases.

The inertia will decrease because mass decreases.

The inertia will remain the same because weight remains constant.
The inertia will remain the same because mass remains constant.

o0 w>»

5 A round-bottomed flask is filled with air and tightly capped at room temperature. The flask
is then placed in melting ice as shown in the diagram below. The flask stays the same size.

o/ \O
air
O

o

melting ice

Which of the following is true about the kinetic energy and average spacing between the
air molecules in the flask?

kinetic energy average spacing between molecules
A decreases decreases
B decreases remains constant
C remains constant decreases
D remains constant remains constant
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6 An experiment is carried out as shown in the diagram.

\; steam
bubbles

water

wire gauze

ice cube

Why does the ice take a long time to melt?

Water is a poor conductor of heat.

Convection cannot occur in water.

The gauze prevents thermal energy from reaching the ice.
Ice is a poor conductor of heat.

OO mw>»

7 Some ice is placed in a beaker and heated. The graph shows the temperature of the
beaker and its contents during the experiment.

temperature / °C

time / minutes

Between which two points on the graph does the beaker contain a mixture of liquid and

gas?
A YandZ B WandX
C XandY D VandW
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8 A woman stands in front of a plane mirror. She sees an image of herself in the mirror.

plane mirror

/

Ve

The woman moves 2.0 m further away from the mirror.
What happens to the distance between the woman and her image?

—

decreases by 2.0 m
decreases by 4.0 m
increases by 2.0 m
increases by 4.0 m

oOw>

9 Three students stand 2 m apart in front of a plane mirror which is 3 m long.
Student Y is standing opposite the mid-point of the mirror.

» 3m .
£££C££££££££ﬁ£—'mm°r
2m 2m

[ = Pt o @

student X student Y student Z

How many students can see the images of the other two?

A O B 1
cC 2 D 3
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10 The diagram shows a ray of light entering a glass block of refractive index 1.67 at an angle
of incidence of 45°.

45°

| air
glass

By how many degrees does the light ray change direction when entering the glass?

A 15° B 20°
C 25 D 45°
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1 In which conversion do water molecules gain speed?

steam

2N

—-’ .
water «————— IC€

steam - ice
steam - water

water 2 ice

OO0 w >

water - steam

12 Ethanol boils at 78 °C and water boils at 100 °C. Ethanol and water are miscible with
each other.
Which method is used to separate a mixture of these two liquids?
A  evaporation
B filtration
C
D

fractional distillation
simple distillation

13 Which of the following is not a molecule?

A Ar
B Ch
C HC/
D Pas

14 The diagram below represents an atom of the element Z.

Which symbol represents this element?
¥ 4
Z
10Z
12 Z

o0 w >
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16

17

18
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Sodium reacts with chlorine to form an ionic compound. Which of the following
statements about the compound formed is false?

Chlorine gains an electron from sodium to form a negative ion.

Sodium gains seven electrons to form a positive ion.

The chemical formula of the compound is NaCl.

The electrostatic forces of attraction between sodium ions and chloride ions
are strong.

OO w>»

The diagram below shows a structural formula of a compound.

H

L P
H_?—C\
H O—H

How many electrons are involved in bonding in a molecule of this compound?

A 7
B 8
Cc 14
D 16

Which pair of elements form a compound by sharing electrons?

carbon and chlorine
lithium and iodine

neon and oxygen
potassium and bromine

oOw>»

Substance T has the following properties.

1. white crystalline solid at room temperature
2. melts at 65 °C
3. does not conduct electricity in solid or molten state

Which of the following statements about substance T is correct?

A  Substance T has a giant ionic structure.

B Substance T has a simple covalent structure.
C Substance T is lithium chloride.

D Substance T is silver.
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19 When sodium metal reacts with oxygen gas, a compound is formed.

Which of the following shows the correct chemical formula and name of the

chemical name

sodium oxide

sodium oxide
sodium oxygen
sodium oxygen

compound?
chemical formula
A NaO
B Nazo
C NaO
D Na,O
20 An equation is shown.

CaCO3 + xHC/ > CaCl» + yCO2 + H20

Which numbers will correctly balance this equation?

OO wW>»
NN = =X

N =2 N -2

End of Paper
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Write your Name, Index Number and Class at the top of this page.
Write in dark blue or black pen.

You may use a soft pencil for any diagrams, graphs or tables.

Do not use staples, paper clips, glue or correction fluid.

The use of an approved scientific calculator is expected, where appropriate.
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The Periodic Table of Elements

Group

Key
preoton (atomic) number
atomic symbof
fluorine

name
relative atomic mass 19
17

Cl
chiorine
36.5
23 26 35
\" Fe . Se Br

vanadium bromi
51 56 80
41 44 63
Nb Ru 1
ohi h t i ruthenium i odne
a3 101 06 127
73 76 85

{antalum i osmium i astatine
181 190 =
105 108
Db g Hs

dubnium hassium

89103

22

Ti
fitanium

48

40

Zr

91

72

Hf Ta Os At
hafpium

178

104

Rf

Rutheordium|

ianthanoids 57 58 59 60 61 62 63
La Ce Pr Nd Pm Sm Eu
lenthanum | cervm ymum| neodymium |p Ik rium | europi
139 140 141 144 = 150 162
actinoids 89 90 91 92 93 94 95
Ac Th Pa U Np Pu Am
adinium thorium | pratactiwum | uranium | neplunium | plutonium | americium
- 232 231 238 - - -

The volume of one mole of any gas is 24dm’ at room temperature and pressure (r.t.p.).
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Paper 1[20 marks ]

11 12 13 14 15 16 17 18 19 20
D C A B B D A B C C
Paper 3
Section B
1ai Solid 1
aii Solid + Liquid 1
aiii Liquid + Gas 1
b Substance B is pure. ; 1
Substance B has a fixed melting point of 100 °C / fixed boiling | 1

oint of 160 °C. (no marks if temperature is not given);

2a The results from the first chromatogram with water shows that ink | 1

X can either be from ink P or R.

Thus, the identification of the culprit cannot be determined. 1
b Ink R 1
c Ink Q is soluble in water but not in ethanol. 1
3ai Measuring cylinder or burette 1
i Pipette 1
bi Sand and sodium chloride 1
ii Add water to the mixture of sand and sodium chloride to 1

dissolve the sodium chloride.
After filtration of the mixture, sand will be left as residue while 1
sodium chloride solution will be obtained as filtrate.
To obtain dry sample of sodium chloride, evaporate the solution |1

to diness.
4

a Box A: element
Box B: mixture
Box C: element
Box D: compound
(any 2 correct = 1 mark) 2
b Any two of the differences:
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Components in mixtures can be separated by physical
means but components in compounds can only be
separated by chemical means. ;

Chemical properties of mixture is the same as those of its
components but chemical properties of a compound are
different from those of its constituent elements.

Little or no energy change is involved in making mixtures
but energy change is involved in making compounds.
Components in mixtures are not mixed in a fixed ratio but

constituent elements in a compound are combined in a 2
fixed ratio
5a X 1
b 2.8.8 1
ci
1m — correct bonding
1m — correct number of electrons and charge on ions 2
cii ZW> 1
ciii Any of the following properties: 1
- High melting and boiling point
- Conducts electricity only in molten and aqueous state
- Soluble in water but insoluble in organic solvents
6a KNOs3 1
Magnesium carbonate 1
NH3 1
b Li (s) + H20 (/) = LiOH (aq) + Hz2 (g) 2

1m — correct chemical formula & correctly balanced
1m — correct state symbols
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Section C [ 20 marks ]

7(a)

methane particles are moving randomly in all directions;
particles are arranged randomly and are far apart

b

methane is a covalent substance and has a low boiling point.
Little energy is required to overcome the weak intermolecular
forces of attraction between methane molecules.

— | — —

2

To obtain tetrachloromethane, displacement of water method is
used. Hydrogen chloride will dissolve in water while
tetrachloromethane will be collected in the gas jar as it is insoluble
in water.

——— gasjar

delivery tube
water

—>
chloride /
and
tetrachloro
methane -.l

2m for
diagram (with
labels)

7e

8a

No, the structure that the student drew was that of a giant ionic
structure. However, hydrogen chloride has a simple covalent
structure.

B.
An electron has negligible relative mass and has a charge of -
1

Hydrogen ion

A, a proton has a relative mass of 1 and carries a positive
charge of +1.

Aand D

They contain the same number of positive charges thus
indicating that they have the same number of protons.

They have different relative masses, indicating that the number
of neutrons in the nucleus is different.

— | — |
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E has an electronic structure of 2.2 while lithium has an electronic
structure of 2.1. Elements belonging to same group have the
same chemical reactivities due to the same number of
valence electrons. Since E and lithium belong to different
groups, they have different chemical reactivities.
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