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1 Which of the following shows the states of matter before and after the sublimation of iodine? 

   

           before                after  

 A  

 

 

 

 

 

 B   

 

 

 

 C   

 

 

 

 D   

 

 

 

 
 
 

2 The diagram below shows a descending chromatogram of a sample containing substance S. 

The solvent tank is at the top of the set up. 

 

   

 

 

 

 

 

 

 

 

 

 

Which measurements are used to find the Rf value of S? 

 

 A 1 and 2  B 1 and 4 C 2 and 3 D 3 and 4 

 
 

S 

sample 

solvent tank 

1 

2 
3 4 
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3 A student wants to measure the time taken for 1.5 g of zinc powder to dissolve in 50 cm3 of 

dilute sulfuric acid.  

 

Which apparatus is essential to complete the experiment? 

  1 stopwatch 

2 measuring cylinder 

3 gas syringe 

4 balance 

  

 A 1, 2 and 4  B 1 and 2 only C 1 and 4 only D 2, 3 and 4 

 
 

4 Which row identifies a chemical change and a physical change? 

 

  chemical change physical change  

 A boiling ethanol burning ethanol  

 B burning ethanol evaporating ethanol  

 C dissolving ethanol in water burning ethanol  

 D evaporating ethanol dissolving ethanol in water  

 
 
 

5 X3- contains 24 particles. 17 of them are charged particles. 

 

Which statement about the ion is correct? 

   

 A It contains 7 neutrons and 7 electrons. 

 B It contains 7 nucleons and 10 electrons. 

 C It contains 7 protons and 10 electrons. 

 D It contains 10 protons and 7 electrons. 

 
 

6 Which of the following contains both covalent and ionic bonds? 

   

 A sodium methanoate 

 B methyl ethanoate 

 C lithium chloride  

 D calcium nitride 
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7 The following shows structures of three macromolecules T, U and V. 

 

 

 

Identify T, U and V.  

  T U V  

 A diamond, C silicon carbide, SiC graphite, C  

 B graphite, C diamond, C silicon carbide, SiC  

 C silicon carbide, SiC  silicon dioxide, SiO2 graphite, C  

 D silicon dioxide, SiO2 silicon carbide, SiC graphite, C  

 
 

8 Which compound contains the highest percentage of nitrogen by mass? 

   

 A N2H4 B NH4Cl C KNO3 D Mg(NO3)2 

 
 

9 The carbonate of element Y undergoes thermal decomposition. 

YCO3(s) → YO(s) + CO2(g) 

14.8 g of YCO3 is heated and 1.8 dm3 of carbon dioxide, measured at room temperature and 

pressure, is produced.  

 

What is the relative atomic mass of Y? 

   

 A 40 

 B 88 

 C 137 

 D 197 

 

       T            U             V 
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10 4.38 g of a metal oxide, ZO2 contains 2.63 g of metal Z. 

 

What is the identity of Z?  

 

 A Ti22
48  B Mn25

55  

 

C Sn50
119

 D Pb82
207

 

 
11 The equations show the reactions involved in the formation of sulfuric acid from sulfur. 

S + O2 → SO2 

2SO2 + O2 → 2SO3 

SO3 + H2O → H2SO4 

How many moles of sulfuric acid are formed from 1.00 mole of sulfur? 

 

 A 0.50 B 1.00 C 2.00 D 4.00 

 
 

12 Calcium reacts with dilute nitric acid to form calcium nitrate and hydrogen.  

Ca + 2HNO3 → Ca(NO3)2 + H2 

4.0 g of calcium react with exactly 100 cm3 of 2 mol/dm3 nitric acid to give 2.4 dm3 of hydrogen, 

at room temperature and pressure.  

 

Which row would give 4.8 dm3 of hydrogen at room temperature and pressure? 

 

  
mass of 

calcium/ g 

nitric acid  

 
volume/ cm3  

concentration/  

mol/dm3 

 

 A 4.0 100 2  

 B 4.0 200 1  

 C 8.0 100 1  

 D 8.0 200 2  
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13 Four different conditions under which lithium bromide is electrolysed using inert electrodes are 

listed.  

 

1 concentrated aqueous lithium bromide 

2 dilute aqueous lithium bromide 

3 molten lithium bromide 

4 solid lithium bromide 

 

Under which conditions is a brown vapour formed? 

   

 A 1 and 2 B 1 and 3 C 3 and 4 D 3 only 

 
 

14 What would be observed when aqueous copper(II) sulfate is electrolysed using a positive 

carbon electrode and a negative copper electrode? 

   

  at the positive carbon electrode at the negative copper electrode  

 A electrode dissolves brown solid deposit   

 B electrode dissolves effervescence  

 C effervescence brown solid deposit  

 D effervescence electrode dissolves  

 
 

15 

 

In an electrolysis experiment, the same amount of charge deposited 6.5 g of chromium and 4 g 

of copper. The charge on the copper ion was 2+. 

 

What was the charge on the chromium ion? 

[Ar: Cr, 52; Cu, 64] 

   

 A +1 B +2 C +3 D +4 

 
 

16 The hydrogen fuel cell is an alternative source of fuel to petrol. 

What is incorrect about the hydrogen fuel cell? 

 A Chemical energy is converted to electrical energy. 

 B Hydrogen gas is oxidised in the process. 

 C The reaction that takes place is endothermic. 

 D Water is the only product. 
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17 The energy profile diagram shows the energy changes that occur as a reaction takes place. 

 

 

 

 

 

 

 

 

 

From the diagram, which statement about this reaction is correct? 

 

 A Less energy were needed during bond breaking than released during bond forming. 

 B In the reaction, there was an increase in temperature of the surrounding.  

 C This reaction could be 6CO2 + 6H2O → C6H12O6 + 6O2. 

 D The reaction has a negative ΔH value. 

 
 

18 A reversible reaction is exothermic in the forward reaction and the heat produced is 273 kJ/ mol. 

The activation energy for the forward reaction is 80 kJ/ mol. 

 
What is the activation energy of the reverse reaction? 

   
 A 80 kJ/ mol 

 B 193 kJ/ mol 

 C 273 kJ/ mol 

 D 353 kJ/ mol 

 
 

19 An equation for respiration is as shown: 
 

C6H12O6 + 6O2 → 6H2O + 6CO2 
 

When 32.0 g of O2 is reacted, 472 kJ of energy is released. 
 
What is the enthalpy change of this reaction? 
 

 A – 2832 kJ/ mol 

 B – 472 kJ/ mol 

 C + 2832 kJ/ mol 

 D + 472 kJ/ mol 

 
 

energy 

progress of reaction  
reactants 

products 



8 

20 Decomposition of hydrogen peroxide produces oxygen gas as shown in the equation. 

2H2O2 → 2H2O + O2 

Experiment 1 was carried out with 50 cm3 of 0.1 mol/dm3 hydrogen peroxide and the results are 

shown in curve 1.  

 

 
What change was made to the experiment to produce curve 2? 

  

 A Using 50 cm3 of 0.05 mol/dm3 of hydrogen peroxide 

 B Using 125 cm3 of 0.05 mol/dm3 of hydrogen peroxide 

 C Using 50 cm3 of 0.15 mol/dm3 of hydrogen peroxide 

 D Using 125 cm3 of 0.15 mol/dm3 of hydrogen peroxide 

 
 

21 Iron reacts with dilute hydrochloric acid at a constant temperature of 25oC. 

Which statement about the rate of this reaction is correct? 

 A It decreases as the reaction proceeds. 

 B It decreases then increases as the reaction proceeds. 

 C It increases as the reaction proceeds. 

 D It remains the same as the reaction proceeds. 

 
 

22 Aqueous iron(III) chloride, FeCl3, reacts with aqueous potassium iodide, KI.  

aFeCl3 + bKI → cFeCl2 + dKCl + I2 

Which statements are correct? 

 

1 In the balanced equation, a, b, c and d have the same value.  

2 Potassium iodide is an oxidising agent. 

3 A dark brown solution is produced in the reaction.  

 

 A 1 and 2 B 1 and 3 C 2 and 3 D 1,2 and 3 

  

volume of 
oxygen gas / cm3 

time / s 
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23 Which observations about bases are true? 

 

1 A 1 mol/ dm3 solution of a weak base will have a higher pH than a 1 mol/ dm3 

solution of a strong base. 

2 pH gives a measure of the OH– concentration in a solution. 

3 Universal Indicator turns blue when placed in a solution of a weak base. 

4 When bases react with acids, heat is always given out. 

 

 A 1 and 2  B 1 and 3 C 2 and 4 D 3 and 4 

 
 

24 Beryllium hydroxide is an amphoteric white solid.  

Which of the following confirms that beryllium hydroxide is amphoteric? 

   

 A beryllium hydroxide reacts with sodium hydroxide to give a colourless solution  

 B beryllium hydroxide reacts with sulfuric acid to give a colourless solution 

 C beryllium hydroxide forms beryllium oxide and water when heated 

 D beryllium hydroxide is insoluble in water 

 
 

25 When silver nitrate and barium chloride are mixed, a white precipitate of silver chloride is formed.  

The equation is shown. 

2AgNO3 + BaCl2 → 2AgCl + Ba(NO3)2 

Which row describes the solubility of the salts? 

 

  soluble insoluble   

 A AgNO3 BaCl2, Ba(NO3)2 , AgCl   

 B AgNO3 , BaCl2 AgCl , Ba(NO3)2   

 C AgNO3 , BaCl2 , Ba(NO3)2 AgCl   

 D AgNO3 , BaCl2 , AgCl Ba(NO3)2   

 
 

26 Which methods are suitable for the preparation of both zinc chloride and copper(II) chloride? 

 

1 reacting the metal oxide with warm dilute aqueous hydrochloric acid 

2 reacting the metal with dilute aqueous hydrochloric acid 

3 reacting the metal carbonate with dilute aqueous hydrochloric acid 

 

 A 1 and 2  B 1 and 3 C 2 and 3 D 1,2 and 3 
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27 Which method is most suitable for obtaining lead(II) sulfate? 

   

 A Mix aqueous lead(II) nitrate and aqueous potassium sulfate, heat to evaporate all of the 

water, collect the solid and then wash and dry it.  

 B Mix aqueous lead(II) nitrate and aqueous potassium sulfate, filter, collect the filtrate, 

crystallise, then wash and dry the crystals. 

 C Mix aqueous lead(II) nitrate and dilute sulfuric acid, filter, then wash and dry the residue. 

 D Titrate aqueous lead(II) hydroxide with dilute sulfuric acid, crystallise, then wash and dry 

the crystals. 

 
 

28 Which statement about the elements in Group I and Group VII of the Periodic Table is true? 

 

 A Bromine reacts with potassium chloride to produce chlorine. 

 B Astatine is a monatomic non-metal. 

 C Sodium has a higher melting point than potassium 

 D Lithium reacts more vigorously with water than potassium. 

 
 

29 Which row describes the properties of a transition element? 

 

  melting point density forms coloured 

compounds 

 

 A high low no  

 B high high yes  

 C low low no  

 D low low yes  

 
 

30 Which statement about metals and their compounds is not correct? 

 

 A Heating magnesium powder with iron(III) oxide produces iron and a white smoke 

containing magnesium oxide. 

 B Metals low in the reactivity series are generally extracted from their oxides by heating 

with carbon. 

 C Unreactive metals are likely to be found as elements in soils or rocks. 

 D When using hydrogen, higher temperatures are needed to reduce copper(II) oxide to 

copper than needed to reduce zinc oxide to zinc. 
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31 Dry atmospheric air is passed over hot copper as shown in the diagram below. 

 

 

 

 

 

 

The volume of gas at the end of the reaction is 60 cm3. 

What is the starting volume of dry atmospheric air? 

 

 A  66 cm3 B 76 cm3 C 90 cm3 D 286 cm3 

 
 

32 Ammonia is manufactured by reacting hydrogen with nitrogen in the Haber Process.  

Which row describes the sources of hydrogen and nitrogen and the conditions used in the 

manufacture of ammonia in the Haber process? 

 

  source of hydrogen source of nitrogen temperature of 

reaction/ oC 

pressure of reaction/ 

atm 

 A air natural gas 250 65 

 B air natural gas 250 200 

 C natural gas air 450 65 

 D natural gas air 450 200 

      

 
33 Iron from a blast furnace is treated with oxygen and with calcium oxide. Which substances in the 

iron are removed? 

 
 

  oxygen removes calcium oxide removes 
 

 A carbon acidic oxide  

 B carbon basic oxide  

 C iron acidic oxide  

 D iron basic oxide  
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34 Which statement explains why galvanising prevents iron from rusting? 

   

 A Zinc forms an unreactive layer surrounding iron and prevents further reaction. 

 B Zinc gains electrons from iron and prevents iron from oxidising. 

 C Zinc is more reactive than iron and corrodes in preference to iron. 

 D Zinc is more reactive than iron and loses electrons less easily than iron. 

   

   

35 Which of the hydrocarbon burns with the least sooty flame? 

  

 A C2H4 

 B C2H6 

 C C3H6 

 D C3H8 

   

   

36 The diagram shows a chemical structure of linolenic acid . 
  

 
 
How many moles of hydrogen gas would react completely with one mole of linolenic acid? 
 

 A 1 B 2 C 3 D 4 
 
 
 

37 A hydrocarbon P, on heating with a catalyst, forms a solid compound Q.  

Both P and Q have the same empirical formula.  

What type of reaction is this? 

   

 A addition polymerisation 

 B condensation polymerisation 

 C hydrogenation 

 D substitution 
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38 Which statements about the compound, CH3CH2CH2COOH are correct? 

1 It reacts with ammonia. 

2 It oxidises to form butanol. 

3 It is named propanoic acid. 

4 It reacts with sodium carbonate. 

   

 A 1 and 3 

 B 1 and 4 

 C 2 and 3 

 D 2 and 4 

 

 
39 The structure of an ester is shown. 

 

 

 

What is the name of the ester? 

   

 A ethyl propanoate 

 B methyl propanoate 

 C propyl ethanoate 

 D propyl methanoate 

 

 
40 Which polymer structure has the same linkages as Terylene? 
   
 

 

A 

 

 

 

 

B 
 

  

 

 

 

C 

 

 

 

 

 

 

 

 

D 

 

 

 
 

End of paper 



14 

 
 
 
 
 

BLANK PAGE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



15 

[Turn over 

 

60
92

 C
H

EM
IS

TR
Y 

G
C

E 
O

R
D

IN
AR

Y 
LE

VE
L 

SY
LL

AB
U

S 
(2

01
8)

 

30
 

T
h

e
 P

e
ri

o
d

ic
 T

a
b

le
 o

f 
E

le
m

e
n

ts
 

G
ro

up
 

I 
II 

 
 

 
 

 
 

 
 

 
 

III
 

IV
 

V 
VI

 
VI

I 
0 

 
 

 

K
e

y
 

 
1 H

 
hy

dr
og

en
 

1 
 

 
 

 
 

 
 

 
 

2 H
e 

he
liu

m
 

4 
3 Li

 
lit

hi
um

 
7 

4 Be
 

be
ry

lliu
m

 
9 

 
pr

ot
on

 (a
to

m
ic

) n
um

be
r 

at
om

ic
 s

ym
bo

l 
na

m
e 

re
la

tiv
e 

at
om

ic
 m

as
s 

 
 

 
 

 
 

5 B 
bo

ro
n 

11
 

6 C
 

ca
rb

on
 

12
 

7 N
 

ni
tro

ge
n 

14
 

8 O
 

ox
yg

en
 

16
 

9 F 
flu

or
in

e 
19

 

10
 

N
e 

ne
on

 
20

 
11

 
N

a 
so

di
um

 
23

 

12
 

M
g 

m
ag

ne
si

um
 

24
 

 
 

 
 

 
 

 
 

 
 

13
 

Al
 

al
um

in
iu

m
 

27
 

14
 

Si
 

si
lic

on
 

28
 

15
 

P 
ph

os
ph

or
us

 
31

 

16
 

S 
su

lfu
r 

32
 

17
 

C
l 

ch
lo

rin
e 

35
.5

 

18
 

Ar
 

ar
go

n 
40

 
19

 
K 

po
ta

ss
iu

m
 

39
 

20
 

C
a 

ca
lc

iu
m

 
40

 

21
 

Sc
 

sc
an

di
um

 
45

 

22
 

Ti
 

tit
an

iu
m

 
48

 

23
 

V 
va

na
di

um
 

51
 

24
 

C
r 

ch
ro

m
iu

m
 

52
 

25
 

M
n 

m
an

ga
ne

se
 

55
 

26
 

Fe
 

iro
n 

56
 

27
 

C
o 

co
ba

lt 
59

 

28
 

N
i 

ni
ck

el
 

59
 

29
 

C
u 

co
pp

er
 

64
 

30
 

Zn
 

zi
nc

 
65

 

31
 

G
a 

ga
lliu

m
 

70
 

32
 

G
e 

ge
rm

an
iu

m
 

73
 

33
 

As
 

ar
se

ni
c 

75
 

34
 

Se
 

se
le

ni
um

 
79

 

35
 

Br
 

br
om

in
e 

80
 

36
 

Kr
 

kr
yp

to
n 

84
 

37
 

R
b 

ru
bi

di
um

 
85

 

38
 

Sr
 

st
ro

nt
iu

m
 

88
 

39
 

Y 
yt

tri
um

 
89

 

40
 

Zr
 

zi
rc

on
iu

m
 

91
 

41
 

N
b 

ni
ob

iu
m

 
93

 

42
 

M
o 

m
ol

yb
de

nu
m

 
96

 

43
 

Tc
 

te
ch

ne
tiu

m
 

- 

44
 

R
u 

ru
th

en
iu

m
 

10
1 

45
 

R
h 

rh
od

iu
m

 
10

3 

46
 

Pd
 

pa
lla

di
um

 
10

6 

47
 

Ag
 

si
lv

er
 

10
8 

48
 

C
d 

ca
dm

iu
m

 
11

2 

49
 

In
 

in
di

um
 

11
5 

50
 

Sn
 

tin
 

11
9 

51
 

Sb
 

an
tim

on
y 

12
2 

52
 

Te
 

te
llu

riu
m

 
12

8 

53
 

I 
io

di
ne

 
12

7 

54
 

Xe
 

xe
no

n 
13

1 
55

 
C

s 
ca

es
iu

m
 

13
3 

56
 

Ba
 

ba
riu

m
 

13
7 

57
 –

 7
1 

la
nt

ha
no

id
s 

Ba
 

13
7 

72
 

H
f 

ha
fn

iu
m

 
17

8 

73
 

Ta
 

ta
nt

al
um

 
18

1 

74
 

W
 

tu
ng

st
en

 
18

4 

75
 

R
e 

rh
en

iu
m

 
18

6 

76
 

O
s 

os
m

iu
m

 
19

0 

77
 

Ir 
iri

di
um

 
19

2 

78
 

Pt
 

pl
at

in
um

 
19

5 

79
 

Au
 

go
ld

 
19

7 

80
 

H
g 

m
er

cu
ry

 
20

1 

81
 

Tl
 

th
al

liu
m

 
20

4 

82
 

Pb
 

le
ad

 
20

7 

83
 

Bi
 

bi
sm

ut
h 

20
9 

84
 

Po
 

po
lo

ni
um

 
–
 

85
 

At
 

as
ta

tin
e 

–
 

86
 

R
n 

ra
do

n 
–
 

87
 

Fr
 

fra
nc

iu
m

 
 –

 

88
 

R
a 

ra
di

um
 

 –
 

89
 –

 1
03

 
ac

tin
oi

ds
 

Ba
 

13
7 

10
4 

R
f 

R
ut

he
rfo

rd
iu

m
 

–
 

10
5 

D
b 

du
bn

iu
m

 
–
 

10
6 

Sg
 

se
ab

or
gi

um
 

–
 

10
7 

Bh
 

bo
hr

iu
m

 
–
 

10
8 

H
s 

ha
ss

iu
m

 
–
 

10
9 

M
t 

m
ei

tn
er

iu
m

 
–
 

11
0 

D
s 

da
rm

st
ad

tiu
m

 
–

 

11
1 

R
g 

ro
en

tg
en

iu
m

 
–
 

11
2 

C
n 

co
pe

rn
ic

iu
m

 
–
 

 
11

4 
Fl

 
fle

ro
vi

um
 

–
 

 
11

6 
Lv

 
liv

er
m

or
iu

m
 

–
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

la
nt

ha
no

id
s 

57
 

La
 

la
nt

ha
nu

m
 

13
9 

58
 

C
e 

ce
riu

m
 

14
0 

59
 

Pr
 

pr
as

eo
dy

m
iu

m
 

14
1 

60
 

N
d 

ne
od

ym
iu

m
 

14
4 

61
 

Pm
 

pr
om

et
hi

um
 

–
 

62
 

Sm
 

sa
m

ar
iu

m
 

15
0 

63
 

Eu
 

eu
ro

pi
um

 
15

2 

64
 

G
d 

ga
do

lin
iu

m
 

15
7 

65
 

Tb
 

te
rb

iu
m

 
15

9 

66
 

D
y 

dy
sp

ro
si

um
 

16
3 

67
 

H
o 

ho
lm

iu
m

 
16

5 

68
 

Er
 

er
bi

um
 

16
7 

69
 

Tm
 

th
ul

iu
m

 
16

9 

70
 

Yb
 

yt
te

rb
iu

m
 

17
3 

71
 

Lu
 

lu
te

tiu
m

 
17

5 
ac

tin
oi

ds
 

89
 

Ac
 

ac
tin

iu
m

 
–
 

90
 

Th
 

th
or

iu
m

 
23

2 

91
 

Pa
 

pr
ot

ac
tin

iu
m

 
23

1 

92
 

U
 

ur
an

iu
m

 
23

8 

93
 

N
p 

ne
pt

un
iu

m
 

–
 

94
 

Pu
 

pl
ut

on
iu

m
 

–
 

95
 

Am
 

am
er

ic
iu

m
 

–
 

96
 

C
m

 
cu

riu
m

 
–
 

97
 

Bk
 

be
rk

el
iu

m
 

–
 

98
 

C
f 

ca
lif

or
ni

um
 

–
 

99
 

Es
 

ei
ns

te
in

iu
m

 
–
 

10
0 

Fm
 

fe
rm

iu
m

 
–
 

10
1 

M
d 

m
en

de
le

viu
m

 
–
 

10
2 

N
o 

no
be

liu
m

 
–
 

10
3 

Lr
 

la
w

re
nc

iu
m

 
–
 

Th
e 

vo
lu

m
e 

of
 o

ne
 m

ol
e 

of
 a

ny
 g

as
 is

 2
4 

dm
3  a

t r
oo

m
 te

m
pe

ra
tu

re
 a

nd
 p

re
ss

ur
e 

(r.
t.p

.).



16 

 
 
 
 
 

BLANK PAGE 
 


	YNGHS 2023 Prelim P1

