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INSTRUCTIONS AND INFORMATION

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

2. Answer ALL the questions in the ANSWER BOOK.

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

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

5. You may use a non-programmable calculator.

6. You are advised to use the attached DATA SHEETS.

7. Show ALL formulae and substitutions in ALL calculations.

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

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

Four options are provided as possible answers to 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 — 1.10 ) in the ANSWER BOOK,

for example 1.11 C

1.1 Which ONE of the following is a pure substance?
A Air
B Sugar solution
C Stainless steel
D Water

(2)

1.2 The energy associated with the ability of a substance to form negative ions is ...

A lonisation energy

=
! i
—

B Dissociation energy
C Electron affinity

D Electronegativity

(2)

1.3 The collective name given to the subatomic particles in the nucleus of an atom is:

A Electron
B Neutron
C Nucleon
D

Proton

(2)

( 1.4  Elements in the same period in the periodic table have the same number of:

A Protons
B Electrons
C Nucleons
D Energy levels
1.5 According to the kinetic molecular theory the particles of a solid...
A Vibrate in their fixed positions and have a fixed shape.
B Are free to move and are compressible.
C Are free to move and have a fixed shape.
D

Vibrate in their fixed positions and are compressible.
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1.6 Which ONE of the following Lewis structures is INCORRECT?
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1.7 Which ONE of the following represents 1 mole?
A 22,4 dm® of hydrogen gas
B 58,5 g NaCl
C 14 g nitrogen gas
D 16 g oxygen gas (2)

1.8 The first three ionisation energies (in kJ.mol™) for two elements are given in a table:

ELEMENT FIRST SECOND THIRD
IONISATION IONISATION IONISATION
ENERGY ENERGY ENERGY (
X 490 4600 6900 |
Y 590 880 4900

Which ONE of the following statements is TRUE?

A X and Y are metals X will react with chlorine to become XCt
and Y reacts with chlorine to become
YCl,
B X and Y are metals X will react with chlorine to become XCt
and Y reacts with chlorine to become
YC! )
C Xis a metal and Y is a non- X will react with chiorine to become XCE
metal and Y reacts with sodium to become
, NaY
D X is a non-metal and Y is metal | X will react with sodium to become NaX
and Y reacts with chlorine to become
YCY,

(2)
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1.9  Which ONE of the following balanced equations represents a redox reaction?
SOz(g) + HO() — H2S0s(aq)

NaxCOs(aq) + Mg(NOs)(aq) — 2 NaNOs(aq) + MgCOs(s)
Mg(s) + O2(g) — MgO(s)

o w r

Na;COs(aq) + 2 KNOs(ag) — 2 NaNOs(aq) + KyCOs(aq) (2)

1.10  The percentage composition of nitrogen in nitrogen monoxide (NO) is:
A 50%
B 80%
C less than 50%
D 75% (2)
[20]
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QUESTION 2

2.1 Liquid A (Boiling point 40 °C) dissolves in liquid B (Boiling point 85 °C).
A method to separate the solution is shown below:

2.1.1 What is the name given to this method of separation? (

2.1.2 What physical property of the substances is used to separate them? (1
2.1.3 State the phase change that occurs in the flask labelled R. (1
2.1.4 Name the process that occurs in the tube labelled X. (1

2.1.5 Which liquid remains in the flask R after the separation is completed?
Explain the answer. (3)

2.2 The graph below represents the heating curve of a pure substance at sea level.

80

60

40 | /
20 | Yy ()

0 /

BC T

Temperature in °C

20 Time in mins

-40

2.2.1 Define melting point. (2)
2.2.2 What is the melting point of this substance? 1

2.2.3 At which point, X or Y, are the forces between the molecules of this
substance weakest? Explain for your answer. (3)

2.2.4 Explain why the temperature remains constant between the 25" and 35"
minute. (2)
[15]
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3.1  Study the table below and answer the questions that follow:

SUBSTANCE CHEMICAL NAME
A Potassium bromide KBr (s)
B Zinc Zn (s)
C Methane (g)
D Calcium hydroxide Ca(OH), (s)
E Graphite C(s)
F Ammonium carbonate(s)
G Sodium chloride NaCi(s)

Choose a substance that:

J 3.1.1 Is made up of a giant covalent network structure. (1)
) 3.1.2 Produces a cream coloured precipitate when its aqueous solution is

added to a silver nitrate solution. (1)

3.1.3 Produces carbon dioxide gas when reacted with hydrochloric acid solution.(1)

3.1.4 Is a molecular compound. (1)

3.1.5 Contains delocalised electrons. (1)

3.2  State the difference between covalent bonding and ionic bonding. (2)

3.3  Use Lewis Structures to represent the bonding in the following substances:

3.3.1
3.3.2

N, (2)
CO; (2)
[11]
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QUESTION 4

4.1 When hydrogen peroxide is heated strongly, the following reaction takes place:
2H0, (1) — 2 HO0(f) + O2(g)
4.1.1 What type of reaction is this? Give a reason. (2)
4.1.2 Describe a simple test that can be carried out in the laboratory to confirm

that the gas produced is oxygen. (1)

4.2  Balance the following reactions:

421 Fe + Cl; — FeCly 2)
422 BFy + LiSOs — By(SOg)s + LiF o O
423 HNOs + Cu — Cu(NOs) + H0 + NO, 2)

4.3  Write down the chemical name for each of the following substances:

4.3.1 FeCl{; using stock notation (2)
4.3.2 Li,SO; : (2)
4.3.3 NaHCO3 (2)

4.4  Write down the chemical formula for each of the following substances:

4.4.1 Potassium dichromate (2) ( _)
4.4.2 Calcium carbide (2)
4.4.3 Aluminium sulphate (2)

[21]
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QUESTION 5

5.1

5.1.1
5.1.2
51.3

51.4

51.5

52

NSC

September 2017 Common Test

Information on six elements, represented as P, Q, R, S, T and Y is given in the table

below.
ELEMENT ATOMIC MASS ELECTRON STRUCTURE
NUMBER NUMBER
P 16 32 1s°2s°2p°3s”3p”
Q 3 7 18225’
R 20 40 15°25°2p°353p°4s”
S 18 40 15225%2p°3523p°
T 17 37 15725%2p%3%3p°
Y 19 39 15°25%2p°3s*3p°4s’

Which element is a non- metal and has 20 neutrons in each atom?

Which element is an alkali earth metal?

ldentify TWO elements that are in the same group.

Identify TWO elements whose cations have the same electronic structure

as element S.

Identify TWO elements whose anions have the same electronic structure

as element 8.

The table below summarises the percentage abundance and relative isotopic
mass for each of the three isotope atoms of Magnesium.

Isotopes of Percentage Relative Isotopic

Magnesium Abundance mass
Mg-24 78,99 23,985
Mg-25 10,00 24,986
Mg-26 11,01 25,985

5.2.1 Write down the i X notation for Mg-25.

5.2.2 Calculate the relative atomic mass of magnesium.

5.2.3 Write down two similarities in the atomic structure of the three isotopes

of magnesium.
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5.3  The graph below shows the atomic radii of the first 20 elements.
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Graph of atomic radius to atom number

5.3.1 Define atomic radius. (2)
5.3.2 State the general trend in the atom radii from sodium to argon as shown

in the above graph. (1)
5.3.3 Explain the trend in the atom radii from sodium to argon. (3)

5.3.4 What is the relationship between atomic radius and first ionisation energy
on going across a period? (2)

5.3.5 How does the first ionisation energy of magnesium compare to that

of calcium?
Choose from GREATER THAN, EQUAL TO or LESS THAN
Explain the answer. (3)
[26]
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QUESTION 6

6.1 The empirical formula for a certain compound is to be determined. On analysis a
sample of the compound was found to contain 48,7 % C, 8,1 % H and 43,2 % O.

6.1.1 Define empirical formula. (2)
6.1.2 Determine the empirical formula of the compound. Show ALL calculations. (4)

6.2  The molar mass of hydrated copper sulphate is found to be 249,5 g.mol”.
The formula of the hydrated copper sulphate is CuSQ4.xH,0. Calculate the

number of moles water of crystallisation (x) in the compound. (4)
[10]
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QUESTION 7

The experimental setup below is used to investigate the relationship between electrical
condugctivity and ion concentration of a barium hydroxide solution Ba(OH)2(aq).

.

|

\ : Distilled
water

The Ba(OH)q(aq) is added drop by drop to the distilled water and the ammeter reading is
recorded after the addition of each drop.

Using the results obtained the following graph A was drawn:

7.1
7.2

7.3
7.4
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Define an electrolyte.

Give a reason why the ammeter does not give a reading when no Ba(OH), is
added to the distilled water.

Identify the independent variable for this investigation.

What is the relationship between the concentration of the ions and
conductivity of the solution?

@)

(2)
(1)
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The same experiment is repeated, this time using a solution of sodium hydroxide, NaOH(aq),

of the same concentration as the Ba(OH),(aq), and the graph is plotted.

o B | |
)4 Al |
45 / Ba(OH),
< Y -
S 30 ; —1C
3 s -~
r © / ) N V- R I |
o = / ’ .
Q2 A '
0 1 2 ) 4

NO OF DROPS OF SOLUTION

7.5  Why must the concentrations of both solutions be the same?

(1)

7.6 Which graph, B or C, will most likely represent the conductivity of NaOH(aq)?

Explain the answer.

7.7 Alearner now adds dropwise (NH4),CO3(aq) to the beaker containing
Ba(OH),(aq).

mA l I

|

_~— (NH4)2CO3(aq)

e
4

| v

\ . Ba(OH),(aq)

7.7.1 What observable change takes place in the beaker?

7.7.2 How will the ammeter reading be affected?
Choose from INCREASE, DECREASE or REMAIN THE SAME.
Explain

Copyright reserved
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QUESTION 8

Potassium oxide crystals, KO, is dissolved in 250 om?® of water to produce a
potassium hydroxide (KOH) solution of concentration 0,25 mol. dm™.

8.1 Define solubility. (2)
8.2 ldentify the solute. (1)

50 cm® of the KOH(aq) solution is reacted completely with sulphuric acid, H28O4(aq),
according to the balanced equation:

2 KOH(aq) + H,SOsaq) — KoSOs(ag) + 2 H0(f)
8.3 How many moles of KOH are present in the 50 om?® solution? (3)
8.4  Calculate the maximum mass of K280, that can be produced? (4)
When this experiment was done in the school laboratory, 0,87 g of K,504 was produced.
8.5  Calculate the percentage yield of K2SO4. (3)
[13]
QUESTION 9
9.1  Consider the following balanced chemical equation:
2X(s) + 6HCHaq) — 2XCls(aq) + 3 Ha(g)

During the reaction 0,405 g of metal X reacts completely with hydrochloric acid solution
to produce 504 cm® hydrogen gas at STP.

9.1.1 Calculate the number of moles of Hy(g) produced at STP. (3)
9.1.2 How many hydrogen atoms are present in the Hp(g) produced. (2)
9.1.3 Determine the molar mass of metal X. (4)
9.1.4 I|dentify metal X. (1)

9.2 50 cm of a solution of MgC{, of concentration 0,25 mol. dm is added to
30 cm® of a solution of NaCZ of concentration 0,15 mol.dm™,

9.2.1 Write down the balanced equation for the dissociation of MgCla(s)

in water. (2)
9.2.2 Calculate the concentration of chloride ions in this solution. (8)
[20]

TOTAL MARKS: 150
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DATA FOR PHYSICAL SCIENCES GRADE 10

PAPER 2 (CHEMISTRY)
TABLE 1: PHYSICAL CONSTANTS
Standard pressure p° 1,013 x 10° Pa
Molar gas volume at STP Vi 22.4 dm®mol”
Standard temperature T° 273K
Charge on electron e 16x10™C
Avagadro’s constant Na 6,02 x 10*° mol™
TABLE 2: FORMULAE
m n = ——
n=
M Na
~ V
n OR n = —
c=1 ¢ =L
V MV v

Copyright reserved

Please turn over




wy | nd . ed
$6 | 76 16
oSt
ng | wg id
€9 | 29 65

September 2017 Common Test

g6l (261 | 061 81
id |4 (SO (®d M
8L LL 9L 174 i
g0F | €01 10t 96
Pd & U &MY | SL 5O &
o sy v |ev |z¥

6% 6% 95 &S cs

& | | 5| 9 IN %100 5| ®d LU 10 5
9¢ , ; (174 iZ 9 174 ¥Z

o¥ : BSSBUILIOOIR dMaRRJal dpropeusy
Iy , ‘ sseul ojuIoje ms._wmmmh syewixoaddy
8i

NSC

0z g
oN | , | jooquis | T2  lyeympeBoonyerz
oL , _ joquikg mum © 1 fuapebBeuonosig

’ 1
9H jezabuioopy 12LNRTISIAIA
[4 Joquiny JHUOY
Ay N A Ay

gl LL ol Sl 7L el rA) i ; 6 g L 9 g

SLIN3IW3T3 40 319V1 JI00Id3d 3HL € F18V1L

Physical Sciences P2




JOAO WNy 8sea|d peatesal WBAdog
(1) »2002- TT2
(@ . "PINbi| & ssWwooaq ‘esy jusoyins usAIb ‘pijos & yoiym Je eunjeseduws) sy 1 1'ze

[Ar4

() 1811t sjesodens

jou jim 31050181 pue A juiod Bullioq seybly e sey g pinbi 4O » 181y
sejelodens aiogisY) pue » Jujod Buijoq semo| e sey y pinbiq A apnby 612
(1)  uogesuspuo) L'z
(1) + dnoden/seb o} pinb ¢z
(1) ~ uod Buiiog 12
() »uoneimsIq Lz
1z
Z NOLLSAND

loz]
@ A2 O OLL
2) rr 0 61
@ AP vV gl
(@) AL a 2Ll
@ AP v 9l
(@) P, v gl
(@) Y « B ]
@ AP0 €L
(@) s 0 TL
@ AL a i
L NOLLS3ND
193 uowwog 710z 1squsides OMZ

—~  CdSsoousiog jeoisyg

ii

18A0 Wn} ases|d pansssal Jybukdon

‘sobed g 0 s3sISuoco sulEPING Bupew siyy

sinoy ¢ -NIL
0G4 ‘SHAEVIN

m.”_.<0_u=._.mmo HOIN3S

TVNOILYN
ANITIAIND ONBIYI
110Z ¥34MN31d3S u
AR - 1S31 NOWINOD .
(AYisSHINTHD) . ,
. (zd) S3DON3DS TVIISAHI

TN R o mm  m a  gmm  md  he t ma he  m h m m  m m B

VOIddvY HLNOS 40 odand3y
uoneonp3 jo juswipedaq [eleN-NINZEMY]

uonesnpyg




Physical Sciences P2 NSC (Scmq 2017 Common Test

223 X v Particles are in the gaseous phase ¥ (have greatest kinetic energy)

and particles are very far apart v/ 3
2.2.4 Energy absorbed is used to Emww the bonds within a solid to change itfo a

liquid. v 2)

[15]

QUESTION 3
3.1
3.11 EY [C(s)Y . (1)
312 AY  [KBr(s) ¥ M
3.1.3 Fv /Ammonium carbonate v . 1)
314 Cv [Methane v (1
315 BY /Zinc(Zn) v (1)

3.2 - Covalent bonding: the sharing of valence electrons ¥ (between non-metal atoms)
lonic bonding: the transfer of valence electrons v (from metal to non-metal atom) (2)

3.3
3.3.1
XX X ®eo
Nx N, @

@

[1]
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411 Chemical vnew substances are formed v OR decomposition v'one reactant

forms two products v
4.1.2 A glowing splinter bursts into flames v

4.2

421 2Fe + 3Ct — 2FeCl vV~

|
|
I
|

422 2BFs + 3LbSOs — BxSOs)p + 6LiF. VY
423 4HNOs + Cu — Cu(NOsk + 2H0 + 2NOz vv

43

. 4.3.1 lron(lil)chloride v'v/

4.32 Lithium sulphite ¥'v".

433 Sodium hydrogen carbonate v'v/ sodium bicarbonate ¥'v*

44
4.1 KoCrO7 vv/
442 CaCavY

443 AB(SOss V'Y

QUESTION 5

5.1
511 7Y
512 RY

513 QY andY Y
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QUESTION 7

7.1 Asolution or liquid that conducts electricity (through the movement of ions). vv' (2)
7.2 Distilled water does not contain ions v ¥ @
7.3  lon conceniration v’ )]

7.4  Directly proportional v'¥" OR as concentration increases, electrical conductivity
also increases. vV’ (2)

7.5 To ensure that it is a fair test v OR so that there only one independent variable v(1)

76 C v Lower ion concentration per drop of solution” therefore lower

conductivity v 3)
7.7
v
7.7.1 A white precipitate forms (1)
7.7.2 Decrease ¥~ Amount of ions constant but volume of solution increases v/ 2
[14]
QUESTION 8

8.1 The maximum amount of a substance (the solute) that may be dissolved in
another (the solvent)y’v’ 2)

8.2 Potassium oxide v OR K20(s) v/ )

8.3 OHI_N_. v
\Y

n =(0,25) (50 x 103) ¥
= 0,0125 molv’ : ©)

8.4 KOH: K2SO4
2 -1
0,0125: 6,25 x 10° v

n=" s
¥

m = (8,25 x 103 )(174) ¥
m=1,0875g v OR m=1,09g ¥ 4

Copyright reserved Please turn over
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experimentalyield

8.5 percentage yield = X100
per 9ey theoretical yield
=087 . ioovv
1,0875
=80% Y OR 798% v

QUESTION 9

911. n=-Xv  OR 1 mole produces 22,4 dm®at STP ¥

V,

m

—3
504 x10™
22,4

= 0,0225 mol v’
912 N=nNa x 2
=(0,0225) (6,02 x 1028 ) x 2 ¥

= 2,709 x 102 atoms ¥/

813 X He
2:3

0,015:0,0225 v

0,405 ,

0,015 =
M

M =27 g.mol™* v

9.1.4 aluminium (Af) v/

Copyright reserved
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