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INSTRUCTIONS AND INFORMATION

1.

10.

11.

This question paper consists of FOUR questions. Answer ALL the questions
in the ANSWER BOOK.

Start EACH question on a NEW page in the ANSWER BOOK.

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

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

You may use a non-programmable calculator.

You may use appropriate ﬁaihamatica.l. instruments.

You are advised to use the_'-atfached DATA SHEETS.

Show ALL formulae and substitutions in ALL calculations.

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

Give brief motivations, discussions et cetera where required.

Write neatly and legibly.
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QUESTION 1

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 (1.1-1.3) in the ANSWER BOOK, for
example 1.4 D

1.1 The number of atoms in ONE formula-unit of copper(ll)sulphate (CuSOa4) is ...

A
B
C
D

4.
16.
6.
12. (2)

1.2  Which ONE of the following represents 1 mole of a substance?

A
B
C
D

16 g oxygen gas

22,4 cm? nitrogen gas

22,4 dm? copper

1 g hydrogen gas | (2)

1.3 Study the equation below:
2H,(9) + O, (9) — 2H,0 (9).

Which ONE of the statements below is CORRECT?

A

2 molecules of hydrogen gas react with 1 atom of oxygen gas to form 2
atoms of water vapour.

4 atoms of hydrogen gas react with 2 molecules of oxygen gas to form

2 moles of water vapour.

2 moles of hydrogen gas react with 1 mole of oxygen gas to form 2

moles of water vapour.

4 g of hydrogen gas react with 16 g of oxygen gas to form 18 g of water
vapour. (2)

[6]
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QUESTION 2
2.1 Calcium sulphate exist in anhydrous form (CaSOa) or hydrated form
(CaS04.nH20).
2.1.1  Define water of crystallisation. (2)

2.1.2 Calculate the percentage of oxygen in anhydrous calcium
sulphate,CaSOa. (3)
2.1.3 A sample of hydrated calcium sulphate, CaS04.nH20, has a relative

formula mass of 172. Calculate the number of moles of water of

crystallisation (n) in the salt. (3)
2.2 One of the active ingredients in vinegar is Ethanoic acid. Ethanoic acid has a
molecular mass of 60g.mol-! with the following percentage composition:
C; 39.9%, H; 6.7% and 0; 53.4%.
2.2.1 Define the term empirical formula. (2)
2.2.2 Determine the empirical formula of Ethanoic acid. (6)
2.2.3 What is the molecular formula of Ethanoic acid? (2)
[18]
QUESTION 3
3.1 Consider the reaction between ozone and nitrogen monoxide represented

below:
Os(g) + NO(g) — O2(g) + NO2(g)
In one such reaction 0,74 g of O3 (g) reacts with NO (g).

3.1.1 Define the term one mole of a substance. (2)
Calculate:

3.1.2 the number of moles of Oz (g) present at the start of the reaction. (3)
3.1.3 the volume of Oz (g) formed at STP. (3)
3.1.4 the number of molecules of NO2 (g) formed. (3)
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3.2 Hydrogen, H2(g), and nitrogen, N2(g), react to form ammonia, NH3(g).

The reaction that takes place is represented by the following equation:
N2(g) + 3Hz(g) — 2NHs(g)

3.2.1  State Avogadro’s Law. (2)

3.2.2 How many moles of NHs(g) will be produced when 6 moles of H2 react (2)
with excess nitrogen?

3.2.3 1,48 mol of NH3s(g) is separately made to fill the balloon to a volume of
23,2dm?®. Calculate the new volume the gas will occupy if the number of
moles of the gas is increased to 2,10 moles. The temperature and
pressure remain constant. (3)

[18]
QUESTION 4
In an experiment Iron, Fe is obtained by reacting 150 g of Iron ore, Fe203 with
excess carbon monoxide, CO. The reaction that takes place is represented by the
balanced chemical equation below.
Fe203(s) + 3CO(g) — 2Fe(s) + 3CO2(g)

4.1 Calculate the theoretical yield of Fe. (5)
4.2 If the actual yield of Fe is 87,9 g, calculate the percentage yield. (3)

I
OTAL: 50



Downloaded from Stanmorephysics.com

DATA FOR PHYSICAL SCIENCES GRADE 10

PAPER 2 (CHEMISTRY)

TABLE 1: PHYSICAL CONSTANTS

NAME SYMBOL VALUE
Standard pressure p’ 1,013 x 10° Pa
Molar gas volume at STP Vm 22,4 dm>-mol"!
Standard temperature T 273K
Charge on electron e -1,6x10"°C
Avogadro’s’ number NA 6,02x10%

TABLE 2: FORMULAE

Sl
MV

or c=




TABLE 3: THE PERIODIC TABLE OF ELEMENTS
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1
KEY
1
N. : Il .P-ouum“-_ﬂn.—u@q 11 1AY \Y Vi Vil
1
3 4 29 5 6 7 8 9
= Li % Be Electronegativity Z Cu®— Symbol & «CI@ENRZOI|FF
7 9 3,5 m| 12f 14| 16| 19
1| 12 3| 14| 15| 16| 17
% Na | warle l= ple g le
= ” — gn ” pls t ' tely — .}.ﬂ — m~ ~ HU ~ m " nﬂ
23 | 24 elative atomic mass (approximately) B 27 28| 31 n | 355
1 | 21 2T BT 2] 54 DI | 29[ 30| 31| 32| 33[ 34| 35
SK[ECa|l2Scl2Ti|2 VI|2Cri2Mn|ZFe = Col2Ni [2Cul®Zn|2Gal2 GelS As |2 Se |2 Br
39| 4| 45| 48| s1| s2| ss AR 635 65| 70| 73| 15| 79| 80
37| 38| 39| 0| a1 2] 4o #6 | 47| 48| 49| so| s1| 52| s3
SRbIZSri2 Y |Z2Zr! NbIZMolZ Te u me.&mmﬁnm—u ZSn|2Sb|5Teld I
86| 88| 8| 91| 9| 9 1031 106| 108 112 us| 19| 122] 128 127
55| s6| S71| 72| 13| 78| 715 77 18| M| 80| 81| s 8| 84| 85
sCs 2Ba| La|2Hf Ta| W| Re| Os| Ir| Pt| Au Hg|2 Tt|% Pb|Z Bi |3 Po |2 At
133 137| 139 179, 181| 184 186 190| 192 195 197! 201! 204! 207! 209
87 88 89
s e
s Fr(s w” Ac s8] 9] 60| 61| 62] 6] 64| 6] 6] 61 &1 o1 70
Ce, Pri/ Ndf Pm Sm| Eu| Gd| Tb. Dy Ho| Er| Tm| Yb
140 141 144 150 152 157 159 163 165 167 169 173

90 9 92 93 9% 95 96 97 98 99 ' 100 101| 102

Th{ Paj U| Np| Pu| Am| Cm| Bk| Cf| Es| Fm| Md| Ne
232 238
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QUESTION 1
1.1 CGAX,
1.2 BYY
1.3 cv v
QUESTION 2
2.1.1  The water that is stoichiometrically bound into a crystal.v'v’
2.12  M(CaSOs)= 40+32 + (4x16) = 136( g.mol")Y’

%(0) = ——=x 100v’

%(0) = 47,059v
2.1.3 40432 + (4x16) ¥ + n(2+16) = 172Y"

n=2¢
2.2.1 the simplest ratio of atoms in a._mo_lecu_la.f v
222 Elements C H O

m 399 6,7 53,4
=3.33 molv =6. 7 molv’ = 3.34 molv’
+ by the smallest 3,33 6,7 3,34 } 7
3,33 3,33 333
=1 =2 =q/
Empirical formula : CH20v

2.2.3 OPTION 1

M (CH20) = 12 + 2(1) + 16 = 30 g.mol"'v
Therefore, the molecular formula is C2H402v"
OPTION 2
(CH20)x = 60g.mol’
(12 +2+16)x = 60
X=2v
Therefore, the molecular formula is C2H4O2v"

(2)
(2)

(2)
[6]

(2)

(3)
)
(2)

(6)

(2)
[18]
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QUESTION 3

3.1.1

3.1.2

3.2.1

3.2.2

3.2.3

The amount of substance with the same number of particles as there are
atoms in 12 g carbon-12. v'v/

M

n(o;sg:‘:% v =0,0154 molv’

n(O2) = n(Os) = 0,0154. mol ¥

n= —
V

+V = (0,0154)(22,4)Y
#V = 0,34 dm3
n(Oz) = n(NO2) = 0,0154 mol

=2l
NA

D018%= (6,02x1023)

N(NOz) = 9,2708X 102 molecules¥
One mole of any gas occupies the same volume at the same temperature
and pressure.

n(H2): n(NH3) = 3:2
n(NHs) =2 x 6v" = 4 molY’

Vi _ V2

n1 n2

BRI=E g
1,48 2,10

Va2 = 32,92 dm3v

(2)

)

3)

3)

(2)

(2)

3)
[18]
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m(Fe) = 105,28 g¥° (5)

4.2

actual yield
theoretical yield

100V

Percentage yield =

SPCTT -/
Percentage yield = 10528

Percentage yield =83.49 % ' 3)

_ [8]
TOTAL : 50



