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INSTRUCTIONS TO CANDIDATES
Do not open this booklet until you are told to do so.

Write your NAME and INDEX NUMBER at the top of this page and on the OAS paper.
Shade your index number on the OAS paper. This paper consists of 3 sections.

SECTION A (20 marks)

MULTIPLE CHOICE QUESTIONS

There are 20 questions in this paper. Answer all questions. For each question, there are
four possible answers A, B, C and D. Choose the correct answer and record your choice in
soft or 2B pencil on the OAS paper provided. DO NOT fold or bend the OAS paper.

SECTION B (30 marks)
SHORT-STRUCTURED QUESTIONS

Answer all questions. Write your answers in the For Examiner’s use:
spaces provided on the question paper.

Section A /I 20
SECTION C (20 marks) .
LONG-STRUCTURED QUESTIONS Section B /30
Answer any two out of the three questions in the Section C / 20
spaces provided on the question paper.

Total /| 70

A copy of the periodic table is printed on the last page.
At the end of the examination, hand in your OAS paper and Question Papers separately.

This question paper consists of 21 printed pages including this page.
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SECTION A: MULTIPLE CHOICE QUESTIONS [20 MARKS]

There are 20 questions in this section. Answer ALL questions. Choose the correct
answer and record your choice on the OAS paper provided.

1

The diagram below shows the different processes that a substance undergoes.

N

Liquid -"—'—-"'——*P Solid

Which statement about processes P, Q, and R are correct?

During process P, the particles move slower and closer together.
During processes P and Q, the energy of the particles increases.
During process Q, the separation between the particles decreases.

oo w >»

During process R, the attractive forces between the particles increases.

The table shows the melting and boiling points of four pure substances.

At room temperature, which substance is a liquid and rapidly evaporates if left
exposed to air?

substance melting point/ °C boiling point / °C
A -100 =39
B =7 58
Cc ¢ 225
D 44 280

In an experiment involving the addition of hydrochloric acid to aqueous sodium
hydroxide, heat is given off. Which piece of apparatus could be used to
determine if the reaction is complete?

balance
gas syringe

stop watch

OO0 w >

thermometer

5076/3E/MYE/17



4 The diagrams show three methods that are used to collect gases.

11

3

The solubility of the gases are given below.

What is the best method for collecting each gas?

gas solubility in water
02 insoluble

H2 insoluble

Clz soluble

(OF)

H>

Cl2

o0 w >

5 Aliquid boils at a temperature of 100°C.

Which other property of the liquid proves that it is pure water?

o0 W >

It does not leave a residue when boiled.

It freezes at 0°C.

It is colourless and odourless.

It is neutral.

5076/3E/MYE/17
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Potassium nitrate crystals, a soluble salt, can be separated from sand using the
four processes shown below. Which order of processes is correct?

filter - dissolve - evaporate - crystallise
dissolve = evaporate > crystallise = filter
dissolve - evaporate - filter = crystallise

OO0 W »

dissolve - filter = evaporate - crystallise

It was suspected that an illegal drug Y contained one or more of three poisonous
compounds, A, B, or C.

Spots of each poisonous compound were put on the starting line of two separate
chromatograms. The chromatograms were developed with two solvents,
methylated spirit and water respectively. The results are shown below.

» o o
&
® e o o

o—O—6—60—1¢ starting line H—o—=©0—6—06

Y A B C Y A B C

methylated spirit water
From these chromatograms, we can deduce that drug Y contains ..................
A compound A only B compound B only
C compound C only D compounds B and C only

Which set contains an element, a compound and a mixture?

air, seawater, chlorine
carbon dioxide, nitrogen, sodium

nitrogen, silver chloride, seawater

o0 w »

sodium chloride, sugar, zinc sulfate

5076/3E/MYE/17
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9 The table below contains descriptions of 4 different substances W, X, Y and Z.

substance description

w a solid which melts on heating to a yellow liquid that
cannot be made into simpler substance.

X blue solid turns white upon heating, with water vapour
collected at the mouth of the test tube

Y a white solid that can be separated into two different
substances by adding water and filtering

z a colourless substance with a fixed melting point and a

fixed boiling point

What is the correct classification of the four substances?

element compound mixture either an element
or compound
A w X Y Y4
B w Y X Z
Cc V4 X  § w
D V4 Y W X

10 How many types of elements are there in (NH4)3PO4?

o0 w »

12
20

5076/3E/MYE/17

[Turn over




6

11 Which option shows the correct relative masses of a proton, neutron and

electron?
proton neutron electron
A 1 1 1
B 1 L 1
1840

o 1 1 "
1840

D ——1 1 1

1840

12  Which two molecules have the same number of protons?

I CHa Il N2

I NH3 IV O2
A landlll B land IV
C llandlll D Iland IV

13 The diagram represents an atom of element, Y.

Which atom is represented by the diagram above?

28 E
290 Ne
13 F

o Ne

o o0 wm »
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15

16

7

In which set does each of the three particles have the same total number of
electrons?

A Li*, Na*, K*
B K- Ca*, Br
C F-, Ne,Na*
D CIBrI

Element X has n protons and forms ions with a charge of 2-. Element Y has
(n+3) protons.

What is the correct structure and formula of a compound formed between
elements X and Y?

a covalent compound YX2
a covalent compound Y2X

an ionic compound YX2

o0 w >

an ionic compound Y2X

Element P has an electronic configuration (2, 8, 6). It is able to form compounds
with a number of different elements.

The following compounds can be formed except ...............

CP2
Li2P
MgP:2
PF2

o o0 w >
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17  Which statement correctly describes sodium chloride?

A A sodium ion is only bonded to one chloride ion which it donated its
outermost electron to.

B A sodium atom with one outermost electron forms a single covalent bond
with one chlorine atom, producing a sodium chloride molecule.

C The attraction between oppositely charged sodium and chloride ions
results in the charges being neutralised, forming neutral molecules.

D The sodium chloride lattice consists of sodium ions and chloride ions, in
which the total number of sodium ions is equal to the total number of
chloride ions.

18 Some magnesium metal is burnt in a 150 cm® sample of air to form magnesium
oxide. What is the final volume of air left in the sample?

30 cm3
31.5cm?
118.5 cm?®
120 cm?®

O o0 w >

19  Which statements about the pollutant carbon monoxide are correct?
1 ltis a colourless, odourless gas.
2 ltis formed by incomplete combustion of fuel.

3 It reacts with haemoglobin in the blood.

A 1and2only B 1and3only
C 2and3only D 1,2and3

5076/3E/MYE/17
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20 The following gases are present in car exhaust fumes.

e carbon dioxide

e carbon monoxide
e nitrogen

e nitrogen dioxide

e water vapour

Which of these gas(es) is / are also present in unpolluted air?

Nitrogen only
Nitrogen and water vapour only

Nitrogen, carbon dioxide and water vapour only

o0 W >

Nitrogen, carbon monoxide, carbon dioxide and water vapour only

5076/3E/MYE/17 [Turn over
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SECTION B: SHORT-STRUCTURED QUESTIONS [30 MARKS]

Answer all the questions in the spaces provided.

The diagram shows the outline of part of the Periodic Table.

Use the symbols from the table to answer the following questions.

(@)

(b)

(c)

(d)

(e)

Which element has a stable electronic configuration?

................................................................................................... [1]
Which two elements can combine to form an ionic compound? Give the
formula of the compound formed.
................................................................................................... [2]
Suggest one element that can form covalent bonds.
................................................................................................... [1]
Suggest any two elements that have the same number of electron shells.
................................................................................................... 1]
State one element that can conduct electricity.
................................................................................................... (1]

5076/3E/MYE/17
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2 The following information was found on a bottle of milk.

(a)

(b)

(c)

mass per serving/ g
Proteins 10.0
Fats 4.5
Carbohydrates 3.0
Calcium 0.5

Based on the information given, would you expect the milk to boil at a
fixed temperature? Explain your answer.

.................................................................................................. [1]
(i) Identify an element on the milk label.
........................................................................................... [1]
(ii) Draw the electronic structure of the atom of the element identified in
(i). Show all the electrons clearly.
(1]
(iii) State the formula of the compound formed between the ion of the
element in (i) and chlorine.
........................................................................................... [1]
State the apparatus needed for the following:
(i) Delivering 34.6 cm?® of milk into a carton.
........................................................................................... [1]
(i) Measuring out exactly 25.0 cm? of milk into a glass.
........................................................................................... 1]

5076/3E/MYE/17 [Turn over
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3 The diagrams below represent five different substances.

(a)

(b)

o ¢

R te

A B o

C o *

. . ' ; l.

- oo Yo
D E

State which diagram represents the following substances.

(i) Sodium
(i) Carbondioxide .,
(iii) Chlorine

(iv) Air e [4]

State two differences between compounds and mixtures.

D111 =T o Tt

5076/3E/MYE/17
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4 The table below shows some information about particles A to E.

article proton mass number of
P number number protons neutrons electrons
A 3 7 3
B 12 6 6
Cc 14 6 8
D 8 8 8
E 17 35 18
(a) Fill in the missing information in the table. [2]
(b) (i) Define isotopes.
............................................................................................ (1
(ii) Identify a pair of isotopes in the table above.
............................................................................................ (1]
(c) (i) Which particle is an ion? Explain your answer.
............................................................................................ [1]
(ii) State the charge of the ion identified in (c)(i).
............................................................................................ 1

5076/3E/MYE/17
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(d) Draw the ‘dot-and-cross’ diagram of the compound formed between
particles B and D, showing all the electrons.

(2]
5 Sulfur dioxide is an air pollutant that causes serious health problems when
inhaled.
(a) State one natural and one man-made source of sulfur dioxide.
NBIIEAE: ...nmsmrsmmmsmsemmnmmmes s mnen RSSO § 518 § ¥ § §844 08664 R AR
IV BTN s mumeamonn 5 5,254 & 6 16 550 L o A A B R S5 [2]
(b) State one environmental impact of sulfur dioxide.
.................................................................................................. [1]
(c) State another air pollutant that has the same environmental impact as
mentioned in (b).
.................................................................................................. [1]

5076/3E/MYE/17
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SECTION C: LONG-STRUCTURED QUESTIONS [20 MARKS]

Answer two out of the three questions in the spaces provided.

1 (a) lodine is an element found in Group VII of the Periodic Table. Solid iodine
undergoes sublimation upon heating.

(i) Explain what is meant by the term sublimation.

........................................................................................... [1]

(ii) Describe, in terms of energy change, the changes in arrangement
and movement of iodine particles as it sublimes.
........................................................................................... [3]

(b) Bromine is another element in Group VII, above iodine. Bromine has a
melting point of —=7.2°C and a boiling point of 58.8°C.

(i) What is the physical state of bromine at room temperature (i.e.
25°C)?
........................................................................................... 1]

(ii) Draw the arrangement of bromine particles at temperatures -4°C
and 60°C.

At -4°C At 60°C
(2]

5076/3E/MYE/17 [Turn over
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(iii) Draw the graph of bromine in the axes below when it is heated from
—20°C to 70°C. Label the graph accordingly.

[3]

5076/3E/MYE/17
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2 The diagram below shows a home-made setup used to obtain clean drinking water
from seawater.

Substance Q

Substance P —

Gas ring

(a) What is the name of this separation technique?

.................................................................................................. [1]
(b) (i) A common apparatus used in this technique is missing from this
setup. Identify the apparatus.
........................................................................................... [1]
(ii)) Put a cross (X) on the diagram where the missing apparatus should
be placed. [1]
(c) State the purpose of apparatus W.
.................................................................................................. [1]

5076/3E/MYE/17 [Turn over
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(d) Substances P and R are both colourless liquids. Describe a test to
differentiate them and state how the results obtained lead to that

conclusion.

.................................................................................................. [3]
(e) If a new liquid substance S, of a lower boiling point and flammable nature,

was added into substance P, describe the two changes made to the

setup in order to separate substance P and S and state which substance

will be collected first.

.................................................................................................. [3]

5076/3E/MYE/17
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3 Calcium phosphide, CasP2, is a chemical used in fireworks. It can react with water to
form phosphine, PH3, which is a poisonous and flammable gas.

(a) Draw the ‘dot-and-cross’ diagram of calcium phosphide, CasP2, showing
all the electrons.

(3]
(b) Suggest the physical state of calcium phosphide at room temperature.
Explain your answer.
Physical state at room temperature: ...
RS ON: . e
.................................................................................................. [3]
(c) (i) Draw the electronic structure of phosphine, PH3, showing only the
valence electrons.
(2]

5076/3E/MYE/17 [Turn over
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(c) (ii)) The diagram below shows the electronic structure of another
compound of phosphorus, phosphorus pentachloride, PC/s.

Using the electronic structure of phosphine drawn in (c)(i), comment
on the unusual difference in electronic structure of the phosphorus in
PCls and PHs.

(d) Suggest whether PC/s can conduct electricity in any state. Explain your
answer.

— End of Paper -

5076/3E/MYE/17
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There are 2 parts to this practical test. Please read all instructions carefully before
attempting the experiment.

Part 1
Aim: To obtain pure liquid X from its impure mixture X.

Apparatus and Materials:

250 cm? Beaker Mixture X
Boiling tube Ice cube (6)
Test tube Boiling chip

Delivery tube and stopper
Retort stand and clamp
Bunsen burner

Wooden block

stopper

delivery
tube

boiling tube
Mixture X
boiling chip

— test tube
|__—beaker
retm"it Heat : Eiz gﬁ)t:r
stan | condensed steam

L
/_wooden block
[ ] /

Diagram A

Safety Precautions:

1 Wear safety goggles at all times.

2 Adjust to a medium flame to prevent vigorous boiling of solution.

Procedure:

1 Measure out about % of a boiling tube of mixture X and add two boiling chips into
the boiling tube.

2 Fill the 250 cm?® beaker with ice water till it is half full.

5076/05/3E/MYE/17



3

Set up the distillation apparatus as shown in diagram A above.

4 Heat mixture X carefully. Control the flame whenever the boiling gets too
vigorous.

Collect the condensed liquid in the test tube.
Let the boiling tube cool down before washing.

7 Leave the test tube containing the distillate in the beaker of ice water for
checking.

Results:

Checked
Distillate
(1]

1  What is the colour of the distillate obtained?
.................................................................................................... 1]

2 What is observed in the boiling tube after the experiment?
.................................................................................................... [1]

Discussion:

3 Why do we add ice water to the beaker containing the test tube of
distillate?
.................................................................................................... [1]

4  How will you test the purity of the distillate obtained?
.................................................................................................... 1]

5 Describe one experimental error and explain how it affects the results.
.................................................................................................... [2]

5076/05/3E/MYE/17 [Turn over



Part 2

Aim: To investigate the components of three coloured markers.

Apparatus and Materials:

Filter paper 3 markers of different colours (blue, red, brown)
250 cm? beaker Deionised water

White tile

Procedure:

1

Measure out 2 cm from the bottom of the filter paper and draw the starting line in
pencil.

2 Place the samples at the starting line.

3 Fill up a 250 cm?® beaker with water. Ensure that the water level is below the
starting line.

4 Place the filter paper with the samples into the beaker of water and place a white
tile on the beaker.

5 When the solvent level has reached approximately 1 cm from the top, remove
the chromatogram from the beaker.

6 Leave the chromatogram to dry.

Results:

Paste the chromatogram in the box below.

(1]

5076/05/3E/MYE/17



Discussion:

1

Name the coloured marker(s) that is / are pure. Explain your answer.

.................................................................................................... [2]
Name one component colour that is similar between any two coloured
markers.
.................................................................................................... [1]
Why must the water level be below the starting line?
.................................................................................................... [1]
If two components of a sample are very close together, suggest an
extension to the chromatography method to separate and differentiate
them.
.................................................................................................... [1]
Identify one experimental error and explain how it affects the
chromatogram results.
.................................................................................................... [2]
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3 Express Science Chemistry 5076 Mid Year Exam 2017 Marking Scheme

Section A Multiple-Choice Questions [20m]

1 2 3 4 5 6 7 8 9 10
C B D £ B D B ‘ A B
11 12 13 14 15 16 17 18 19 20
¥ A A & D C D [ D C
Section B Short-Structured Questions [30m]

1 a)l 1

b) A/B/D and F/G/H and corresponding formula 1+1
c)E/F/G/H 1
d)B,F,1/A,D,E,G/C,H any 2 from each group 1
1

A/B/C/D

No, milk is a mixture of different copnents. |1

o =

(b)(1) Calcium 1
(b)(i1) 1
(b)(iii) | CaClz 1
(c)(@) Burette 1

3@) T C

1

(i) D 1

(iii) B 1

(iv) E 1

(b) 1. Fixed/not fixed compositions 2

2. Properties same/different from constituents
3. Separated physically/chemically

4. Energy change

| Any 2




animals/plants to die. OR corrode metal bridges/buildings.

4(a) Particle Proton Mass Number of 2
number | number | nrotons | neutrons | electrons
A 3 7 3 4 3
B 6 12 6 6 6
C 6 14 6 8 6
D 8 16 8 8 8
E 1 5 17 18 18
1 mark for every 5 correct.
(b)(1) Atoms of the same element with the same number of protons but 1
different number of neutrons.
(b)(i1) B and C. 1
(c)(@) Particle E. It has one more electron than proton. 1
(c)(i1) Charge: —1. 1
@ . 2
Pl -~ \'\/,v—-—o-k\
,{ N / )’.\\ A ,/'>.<;\-. Eos \\ \
o) * el o
NV RN g
~. X\ ) P
M
1 mark: correct bonding and number of each element
1 mark: correct number of bonding electrons
5(a) Natural: volcano eruptions
Man-made: burning of fossil fuels
(b) Dissolves in rain water to form acid rain which causes marine

ici Nitroien dioxide 1




Section C

Long-Structured Questions [20m]

1(a)(1) Change of state from solid to gas without going through the liquid state | 1
and vice versa
(a)(i1) When iodine sublimes, the particles gain kinetic energy and change 1
from being closely packed in an orderly arrangement and vibrating 1
about their fixed positions to widely spaced and moving freely in all 1
directions.
(b)(@) Liquid 1
(b)(i1) o e) 2
Q
Q Q
At —4°C At 60°C
1 mark each
(b)(ii)
temperature/ °C
3
70 -
58.8 -
/ time/ n
7.2 -F -
0-
Labelled axes with units 1

Shape of graph

1

nin

Correct temierature ioints 1

2(a)

Simple distillation

(b)(@)
(b)(i1)

Thermometer.
* At the mouth of the inlet tube / top of the distillating flask




(©)

To condense the vapour back to liquid.

(d)

Boil both liquids and test their boiling point.
P will boil over a range of temperatures while
R will boil at a fixed temperature.

OR

Evaporate off the water.

P will leave behind a white solid while

R will not leave behind any residue.

[P

(e)

Add a fractionating column and a water bath.
S will distill out first, followed by P.

e e

3(a)

1 mark for correct Ca®* structure
1 mark for correct P* structure
1 mark for correct coefficients

(b)

Solid. CasP: is an ionic compound with a giant lattice structure. A lot
of energy is required to overcome the strong electrostatic forces of
attraction between the ions in CaszP2. Hence, it has a high melting and
boiling point and therefore a solid at room temperature.

(©)(@)

(c)(ii)

1 mark for overall covalent structure (P in the centre, H around)
1 mark for correct number of shared valence electrons.

P in PCl5 has 8 electrons in its valence shell whereas whereas P in
PCls has 10 electrons in its valence shell.

(d

No. It is a simple covalent structure, all electrons are used in bonding,
hence it does not have any mobile charge carriers.




2017 3E Sci(Chem) P5 Mark Scheme

Part 1
1 Colourless [1]
2 | Blue solution/blue solid (depends on how much the students heat) [1]
3 | To provide a cold environment for the vapour to condense back to liquid. | [1]
4 | Test the boiling point of the distillate obtained. [1]
5 1. Overheating — Causes some of the mixture to over-boil into the test [2]
tube and contaminate the distillate.
OR
2. Some vapour escaping when the system is not entire closed — loss of
distillate
ani other reasonable answers
Part 2
1 Blue and red. [1]
Only one spot / Streak is of one colour only. [1]
2 | Red/Pink [1]
3 | So that the samples will not dissolve in the water. [1]
4 | Use another different solvent. [1]
5 | 1. Sample spots are too close together — Merge as they ascend the [2]
paper.
OR
2. Sample spots are too big — Will merge as they ascend the paper.

Ani other reasonable answers
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