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Physical Sciences P2 NSC June 2017 Common Test '

INSTRUCTIONS AND INFORMATION

1.

Write your name and class (for example 10A) in the appropriate spaces on the ANSWER
BOOK.

Answer ALL the questions in the ANSWER BOOK.

Number the answers correctly according to the numbering system used in this question
paper.

Leave ONE line between two subquestions, for example between QUESTION 2.1 and
QUESTION 2.2.

You may use a non-programmable calculator.

You are advised to use the attached DATA SHEETS.

Show ALL formulae and substitutions in ALL calculations.

Round off your FINAL answers to a minimum of TWO decimal places.

Write neatly and legibly.
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to each of the following questions.
Each question has only ONE correct answer. Choose the answer and write only the
letter (A — D) next to the question number (1.1~ 1.6 ) in the ANSWER BOOK,

for example 1.8 C

1.1 The following are statements about compounds.
I A compound is a pure substance
Il Elements chemically combine in any ratio to form a compound
Hi All compounds can be broken down into elements using physical methods

Which of the above statements are FALSE?

A [and Il
'y B IF'and i
- C I'and lli
D [, Il and HI (2)

1.2 Which of the following mixtures can be separated using a separating funnel?
A Two solids with different particle sizes
B Two liquids with different densities
C Two gases with different boiling points
D A solid suspended in a liquid _ (2)

1.3 The process when chiorine atoms form from a chlorine molecule involves an energy
change is shown according to the balanced equation below:

Ce2 (g) — 2 Ce (g)

The name AND the type of the energy change involved during this process is:

NAME OF ENERGY ENERGY CHANGE
A Electron Affinity Energy is released
B lonisation Energy is needed
C Dissociation Energy is needed
D Dissociation Energy is released

1.4 In which ONE of the following compounds do BOTH ions have the same
electron structure as neon?

Sodium oxide

Magnesium chloride

Lithium fluoride

Calcium sulphide (2)

CoOw>
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1.5 When atom X of an element in group 2 ionises to become X**, the ...
A mass number of X** remains the same
B charge of the nucleus of X*#increases
C number of neutrons of X2* increases
D number of electrons of X** increases
1.6 A compound that is soluble in water is ...
A Silver Carbonate
B Ammonium Carbonate
C Copper Carbonate
D Calcium Carbonate
1.7  Which ONE of the following solutions can be used to test for the presence
of sulphate ions?
A KNOs3
B NaOH
C Basz
D Mg(NOs)2
QUESTION 2
2.1 When some oxygen gas is bubbled into a beaker of water a mixture is formed.
2.1.1 s this a homogeneous or heterogeneous mixture?
2.1.2 What are the pure substances making up this mixture?
(Choose from: TWO ELEMENTS:; TWO COMPOUNDS or ONE ELEMENT
and ONE COMPOUND?)
Explain,
2.2 Below is a list of solids.

Copyright reserved

lodine ; Diamond ; Magnesium oxide ; Sodium chloride ; dry ice
Choose from this list when identifying each of the following.
2921 A network solid consisting of covalently bonded atoms.
2.2.2 A diatomic molecular solid.
2.2.3 An ionic solid that dissolves easily in water.
2.2.4 A solid that sublimes easily at room temperature.

2.2.5 The product of a combustion reaction.

(2)

(2)

(2)
[14]

(1)

(1)
[9]
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QUESTION 3

NSC June 2017 Com

3.1 The electron configuration of three elements are given below:

A 18282 2p® 352 3p°

B:  1s?2s%2p°

C:  1s%2s%2p° 35 3p° 4s'

3.1.1 Which element is a noble gas?

mon Test

3.1.2 Draw an aufbau diagram showing the electron structure of element A. (2)

3.1.3 Which element is in group 5, period 3?

3.1.4 Which element is a metal?

3.2.1 HsP
3.2.2 Zn(ClO;3),

3.2.3 (NH4)2S05

QUESTION 4

() Write down the name of each of the following substances.

4.1 Naturally occurring oxygen consists of three isotopes indicated below:

ISOTOPE PERCENTAGE ABUNDANCE (%)
0-16 99,76
0-17 0,04
0O-18 X

4.1.1 What are isotopes?

4.1.2 What is the percentage abundance of 0-18?

4.1.3 Calculate the relative atomic mass of oxygen,

4.1.4 How many neutrons does the isotope O-17 have?
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6
4.2 Aluminium is a metal and a good conductor of electricity.

4.2.1

422

4.2.3
424

4.2.5

Name the type of bonding between the aluminium atoms that makes it
a good conductor of electricity.

State AND explain another two properties of aluminium that can be attributed
to the type of bond identified.

Aluminium reacts with nitrogen: A+ Nz — AN
Name the product formed.
Use Lewis diagrams to show how the product is formed.

Name the type of chemical bond formed between the atoms
of aluminium and nitrogen.

QUESTION 5
51 The table below shows the boiling points and melting points of substances A, B
and C.
SUBSTANCE MELTING POINT BOILING POINT
A 25 115
B 107 249
C 47 ‘ 59
5.1.1 Define boiling point.

Copyright reserved

5.1.2

5.1.3

51.4

5.1.5

5.1.6

Describe the phase change of substance A at 115° C

In what phase (Solid, Liquid or Gas) are the particles of B
at room temperature?

Identify the substance that will change from LIQUID to GAS when it is heated
from 0°C to 100°C.

Which substance will change from SOLID to LIQUID when it is heated from
0°C to 100°C?

By referring to the strength of the intermolecular forces and the energy of the
particles, explain the changes that take place when substance C is cooled
from 80°C to — 10°C.

(

(1)

(3)
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5.2 In each of the following, classify the change as either PHYSICAL or CHEMICAL.

5.2.1 Iron metal is melted. Explain your answer. (2)
5.2.2 Grey hair is dyed to a red colour. (1)
5.2.3 A car rusts. (1)

5.3  Consider the balanced equation: 2 Pb(NO3)x(s) — 2 PbO(s) + 4 NO2(g) + Oa(g)
5.3.1 What type of reaction is shown above? (1)
5.3.2 Show that the Law of Conservation of Mass is TRUE for this reaction, (5)

5.3.3 When 6.62 g of lead nitrate [ Pb(NOs), ] is heated, 4,46 g of solid is produced.
What is the mass of gas that will be produced? (2)

M Balance each of the following reactions:

5.4.1 H3PO4(aq) + NayCOs(s) — NasPOy(aqg) + COz(g) + H20 (1) (2)
5.4.2 NHa(g) + Oz(g) — NO(g) + H0 (9) (2)
[25]
QUESTION 6

The graph shows the first ionisation energies of the elements of period 3 in the periodic table.

1600

1400 A

1200 v

1000 S

800 ~ //
600

AT

400

200

0

—
P

First ionisation energy (kJ-mol™)

Na Mg Al Si P S Cl Ar

Element

6.1 Define lonisation Energy. (2)

6.2  Describe the general trend in the first ionisation energies from sodium to argon. (1)
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6.3  Explain the difference in the first ionisation energies of magnesium and chlorine. (3)
6.4 How will the SECOND ionisation energy for the sodium compare to its FIRST
ionisation energy? (Choose from GREATER THAN; EQUAL TO or LESS THAN)
Explain (4)
[10]

QUESTION 7

A learner mixes the following solutions:

Test tube A: silver nitrate solution with a potassium chloride solution.
Test tube B: barium nitrate solution with sodium carbonate solution.

A B (
N N ]
N’ v
Silver nitrate and Barium nitrate and
Potassium chloride Sodium carbonate
7.1 What will be observed in each test tube? (1)
72  Write down a balanced chemical equation for the reaction that takes place in the
test tube A.
Show ALL phases of the reactants and products. ({
7.3 Name the type of reaction that takes place in test tube A, (1)
7.4 When concentrated nitric acid is added to test tube B, bubbles form. Write the
chemical formula for these bubbles. (1)
75  State another observation made when the concentrated nitric acid is added to test
tube B. ‘ (1)
7.6 Name the substance that reacted with the concentrated acid. (2)
[10]

TOTAL MARKS: 100
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3
QUESTION 3
311 BY O
3.12
3p T 74 T« v'Y" 2 or O marks
* 7]
2p

2s

1s

313 AV

314 CV

3.2.1 Hydrogen phosphide v'v/
3.2.2 Zinc chloratev’

3.2.3 Ammonium Sulphite v'v'

QUESTION 4

4.1.1 Atoms of the same element having the same number of protons, but different
numbers of neutrons. v'v' (2 or 0)

4.1.2 % abundance of 0-18 = 100 — (99,76 + 0,04) = 0,2 v

v v
(99.76 x 16)% (0,04 x17)4+ (0,2x18)
100

4.1.3 Relative atomic mass of O =

= 16,0044 v
414 9vv
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4
4.2.1 metallic bonding v/ (1)
4.22 Aluminium is ductile ¥ as aluminium has an ability to be stretched into a wire v/

Aluminium is malleable v as aluminium has an ability to be hammered into w:wvm

without breaking v* 4
4.2.3 Aluminium nitride v'v' : 2

XX XX -

424 Ro vr xnws — A xnx |7
X o @)
425 lonic bond v : . O]
211

QUESTION 5

5.1.1 The temperature of a liquid at which its vapour pressure equals external (atmospheric)

pressure. v v/ (20r0) 2)
512 liquid becomes a gas v’ . M
5.1.3 solid v (1
514 CY M
515 AY M

5.1.6 Kinetic energy of the particles decrease ¥ on cooling. The strength of the
intermolecular forces increases v and C becomes a liquid. v/ )

5.2.1 Physical ¥ A phase change takes place v/, the chemical composition of the metal

remains the same. 2)
5.2.2 Physical v (0
5.2.3 Chemical v (1)
5.3.1 Decomposition v/ O]

.
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