2019 4E Science Chemistry SA1
Marsiling Secondary

Section A [15 marks]

Answer all the questions on the separate Answer Sheet provided.

An ice cube was placed on an evaporating dish. The evaporating dish was
placed under direct sunlight. The diagrams show the evaporating dish at
different times of the day.
ice Y process 1; \v/ process 2 \_/
morming afternoon next day
What are the names of the processes?
process 1 process 2.

A melting boiling

B 'melting evaporation

C sublimation boiling

D sublimation evaporation
What happen to the particies when water evaporates?
A They lose energy to the surroundings.
B  They gain energy from the surroundings.
C They move about in fixed positions.
D They move closer together.
Which statement describes a compound?
A It contains only two elements chemically combined together.
B It has a fixed composition by mass.
C lis constituents can be separated by physical methods.
D Its properties are similar to those of its constituents.
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Which list contains mixtures only?

A brass, crude oil and steel

B  bronze, iron and nickel

C carbon dioxide, magnesium oxide and seawater
D copper, potassium and zinc

Which of the following properties shows that a liquid is pure?
A It boils at an exact temperature.

B It does not react with other chemicals.

C It evaporates completely leaving no residue behind.

D

It is colourless and odourless.

Which of the following pairs of substances can be separated by heating?
A ammonium chioride and iodine

B chalk and sand

C chalk and sodium chloride

D iodine and sodium chloride
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7

The table shows some information about the solubilities of three solids X, Y and
Z

Which of these steps should a student follow to obtain pure Y from a mixture of

solid solubility in water solubility in ethanol
X insoluble soluble
Y soluble insoluble
4 insoluble insoluble

X,Yand Z?

OO o>

Tetramethyl lead (T.E.L.) is added to petrol to make the car engine run
smoothly. The formula of T.E.L. is {CzHs)4Pb.

1

2
3
4

Add ethanol
Add water

Evaporate filtrate

Filter

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

What is the total number of atoms in one molecule of T.E.L.?

A

B
c
D

11
12
29
30

4
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9 The diagram represents one molecule of a compound.

What is the formula of the compound?

A

B
Cc
D

10 What are the relative charges on the proton, neutron and electron?

X2Y3
XaY2
XaYe
XaY4

key
O=anatomof X
@=anatomof Y

proton neutron electron
A -1 0 +1
B -1 +1 +1
Cc +1 0 -1
D +1 -1 -1

11 Which ion has the correct number of protons, neutrons and electrons?

number of
lon protons neutrons | electrons
A | Ye- 10 9 10
oF
B | H* 1 0 0
Cc f;Mgﬂ 12 12 14
D | g2 16 16 16
16
5
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12 The bar chart shows the change in a property of elements from nitrogen to
magnesium.

13

14

property
14
12
10
8
8
4
2
0
N o F Ne Na Mg
element

Which property of these elements is shown on the chart?

A

B
c
D

The number of electron shells in an atom of the element.

The number of electrons used in bonding.

The number of outer shell electrons in an atom of the element.
The number of protons in an atom of the element.

Element X has an electronic structure of 2.8.3.

Element Y has an electronic structure of 2.8.6.

What is the formula of the compound formed between X and Y?

A

B
C
D

XYz
xX2Y
X2Y3
X3Y2

How many electrons are shared in the covalent bonds of an oxygen molecule?

A

B
C
D

2
4
6
8
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15 Under which conditions does calcium chloride conduct electricity?

solid state molten state aqueous state
A v y X
B v X X
c X v 'l
D X X 2
7
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Section B [25 marks]
Answer all questions in the spaces provided.

1 Name a suitable method to separate the following mixtures.
(a) oxygen from liquid air

(b) cooking oil from water

(c) pure water from seawater

2 Write down the chemical formulae of the following substances.
(a} aluminium fluoride

(b) zinc oxide

(c} copper{Il} nitrate

(d) silver carbonate

3 The graph below shows the temperature changes when liquid Y was cooled.

temperature/ °C
»

100 -

80 -
R
40

0 i ; 1 1 T H T I T T time/ min

(a) State the melting point of substance Y.

(b} What isfare the physical state(s) of Y at 71" minute?

{c) At which part of the graph (P, Q or R} would there be strongest forces of

attraction between the particles of substance Y?
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4 The melting and boiling points of five substances P, Q, R, 8 and T are shown in

the table below.

substance | melting point (C) | boiling point ('C)
P -102 -35
Q -30 70
R 13 48
S 35 346
T 850 1482

(a) Which substances are liquids at room temperature?

(b) Which substances are gases at 100 °'C?

(c) Draw the arrangement of particles in substance T at 500 C.

(d) Describe the change in the movement and arrangement of the particles in

substance S when it is heated from 25 °C to 40 °C.
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5 The drawings in Fig 5.1 represent the particles in six different substances at room
temperature and pressure.
A B

c
o O & o
o o] | %

* ¢ ;9: .
‘) Cb .OOOOOO

Fig 5.1

Complete the table to show which one of the drawings, A to F, best represents
each of the following substances. ‘
You may use each letter once, more than once or not at all.

substance anoble gas | iron metal | mixture of water
two
elements

diagrams Ato F

[4]
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6 John has a sample of aspirin. He wants to find out if it contains impurities. He uses
chromatography to compare his own aspirin with pure samples of aspirin and

salicylic acid.

The diagram shows his chromatogram.

¢ ¢
@ L

9 ¢ 4
4 4 4

! | T
student's pure salicylic
aspirin aspirin  acid
{(a) Describe, with the help of a labelled diagram, how to set up and carry out the
chromatography.

[4]
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{b) Based on the chromatogram, is the student’s aspirin pure or impure?
Explain your answer.

2]
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Section C [20 marks]
Answer all the questions in the spaces provided.
7 (a) The diagram shows the nuclei of five different atoms, F, G, H,land J.
key

@ proton

O neutron
F G H

Which of the atoms F, G, H, 1 or J
(i) has a stable electronic structure,

'(ii) has an proton number of six,

(iii) has one electron in the outermost shell?

{iv) will form an jon with a double negative charge? [4]

(b) Hydrogen, H, deuterium, D and tritium, T are isotopes of one another. The
symbol of deuterium, is represented by 2D.
(i) State one similarity and one difference between the atomic structures

of hydrogen and deuterium.

(2]

(ii) Tritium has two neutrons. Write in a similar manner as deuterium, the
symbol for an atom of tritium.

[1]
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(iii) Draw a 'dot and cross' diagram to show the bonding between tritium

and chlorine. Show only the outer shell electrons.

[2]

(¢} The reiative atomic mass of chiorine is 35.5.
Explain why this is not a whole number.

(1]

8 The diagram shows how the outer shell electrons are arranged in a compound.

(a) Write the formula of this compound. [1]

(b} State two physical properties of this compound.

[2]
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{(c) Draw a similar diagram to show the arrangement of electrons in a molecule

of Y2. You only need to show the outer shell electrons.

[2]

(d) Element Y reacts with sodium to form compound W.
() Name the type of chemical bonding present in compound W.

[1]

(i) Draw a 'dot and cross' diagram to show the arrangement of electrons
in compound W. Show only the outer shell electrons.

[2]

(iii) Explain why compound W has a high melting point.

(2]

End of Paper
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Section A [15 marks]

1

B

2 B 3

6

D

7 B 8

10

11

12 D 13

14

15

Section B [25 marks]

1

a | Fractional distillation

i

b | Separating funnel

[1]

(3]

Simple distillation

[1]

Total: [3]

AlF3

[1]

Zn0

[1]

Cu(NO3)2

[1]

Qo (o|m

AgzC0s3

[1]

Total: [4]

60 °C

deduct 1m for no or wrong units

[1]

o

solid and liquid

[1]

c |R

(1]

Total: [3]
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Qand R

[1]

P,QandR

[1]

(1]

d | The particles move faster or from vibrates in its fixed position to [1]

sliding over one another and; 1]
become less orderly/ breaks free from fixed position.
[Must use comparative terms]
Not: The arrangement of the particles change from closely packed in
a disorderly arrangement to far apart in a random arrangement.
Total: [5]
substance anoble | ironmetal | mixture water [4]
gas of two
elements
diagram B A F D
AtoF
Each correct answer [1]
Total: [4]
a | Diagram [4]
\ f
—— & — 0 —
. -7 solvent/water
[1] for correct labelled diagram (Draw solvent level below start line)
2
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Steps for chromatography
» Draw starting line with a pencil [1]

e Solvent level to be below pencil line [1]

» A small spot of each of the substances to be placed on the starting
line. [1]

e Chromatography paper is dipped into a suitable solvent

s Stop chromatography when solvent stops travelling up the paper

Impure [1]. It consists of aspirin and salicylic acid. [1]

[2]

Total: [6]

Section C [20 marks]

7

a

G

[1]

1]

ii

H

1

iv

J

(1]

Both have 1 proton / 1 electron.

(Not accepted: same number of protons)
Deuterium has 1 more neutron than hydrogen.
{Not accepted: different number of neutrons)

[1]
[}

[}

3T

[1]: correct number of shared electrons
[1]: correct number of valence electrons

[2]

The mass number of chlorine is the average mass of the two

isotopes of chlorine, chlorine-35 and chlorine-37, which exists in the
ratio 3:1.

[1]

Total: [10]
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a |ZY3 (11
b | Low melting and boiling points; 1]
Cannot conduct electricity in any states; [1]
Insoluble in water, soluble in organic solvents;
(Any ftwo)
c (2]
[1]: correct number of shared
electrons
[1]: correct number of valence
electrons
d! i | lonic bonds [1]
di + [1]: correct sodium ion [2]
[1]: correct ion of Y
Y
d | iii | It has strong ionic bonds/ electrostatic forces of attraction (1
befween thé feris;
Large amour of elfefy is required to break the bond/ overcome 1]
the electrostatic forces of attraction.
Total: [10]
4
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