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2022 4NA Science Chem SA2 -

Chua Chu Kang )

In an experiment, a student needs to measure 36.50 cm? of a solution.

Which apparatus would measure this volume most accurately?

beaker
burette

measuring cylinder

o o0 W >»

pipette

A mixture of coloured dyes is compared with other dyes using chromatography.

The chromatogram is shown below.

0

0

0 0

@
mixture dye 1

» &
dye 2

—e @
dye3 dye4

Which dye(s) is/are present in the mixture?

1and 3
2and 3

2 and 4

o o0 W >»

2 only

Which substance is a solid at 20 °C?

melting point / °C

boiling point / °C

-117

-93

0

o O W »

36

78

69

100

130
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4 The diagram shows the structure of an atom of an element.

key
@® = electron
n = neutron
p = proton

What is the nucleon number of this element?

13
14

27

o o0 W »

40

5 Which change occurs when an atom forms a positive ion?

o o0 W »

It gains electrons.
It gains protons.
It loses electrons.

It loses protons.

6 Which row describes the properties of a covalent molecule?

boiling point electrical conductivity
A high good
B high poor
C low good
D low poor
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Relative atomic mass, A: is defined by comparing the mass of one atom with the mass of another
atom, Z.

What is Z7?
A 2C
B 'H

c Mg
D 0

The equation shows the reaction that occurs when ethanol burns in air.
CoHsOH + xO, > yC02 + zH,0O

What are the values of x, y and z needed to balance the equation?

X y z
A 2 2 2
B 2 2 3
Cc 2 3 3
D 3 2 3

Four different solutions, J, K, L and M are tested with Universal Indicator.

solution J K L M

colour with universal indicator green red purple orange

Which solution(s) is/ are acidic?

Jand M
Kand M

K only

o o mw >»

L only
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11

12

13

5

Milk is slightly acidic. When exposed to air, milk turns ‘sour’ as bacteria produce more acids.

What is the change in pH of the milk as it turns sour?

20to7.0

A

B 6.5t08.5
C 6.5t04.5
D

9.0to 4.5

When aluminium and carbon burn in oxygen, oxides are formed.

Which row identifies the type of oxide that is formed by each one of them?

aluminium oxide

carbon dioxide

amphoteric
amphoteric

basic

o o0 W »

basic

acidic
basic
acidic

basic

Which equation, when completed, will show the production of a salt and hydrogen?

o o0 W »

Sodium, silicon and argon are all in the same period of the Periodic Table.

Mg(s) + 2HC/(aq) >

CuCOg(s) + 2HCl(aq) >
2NaOH(aq) + H2SO0s4(aq) =

CuO(s) + H2S04(aq) =

Which statement about these elements is correct?

o o0 W >»

They all have the same number of electron shells.
They all have the same number of electrons in their atoms.
They all have the same number of protons in their atoms.

They all have the same number of electrons in their outer shell.
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14 Chlorine and iodine are in Group VIl in the Periodic Table.

How do the colours and melting points of chlorine and iodine compare?

lighter colour higher melting point
A iodine iodine
B iodine chlorine
C chlorine iodine
D chlorine chlorine

15 The diagram shows the position of elements L, M, Q, R and T in the Periodic Table.

These letters are not the chemical symbols of the elements.

M Q

Which statement about these elements is correct?

L and M are halogens.
L, M and Q are all metals.

T exists as diatomic molecules.

o o0 W »

T is more reactive than R.

16  What is the property of all metals?

conduct electricity
hard

low melting points

o o0 W >»

reacts with water
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17 The diagrams show experiments involving the rusting of iron.

test-tube P test-tube Q test-tube R

A ( - .

| oil

—

e iron nails ‘
(3 &
“~water ~~water boiled to 2

remove the air

In which test tubes will rusting not take place?

P,Qand R

A

B P and Q only
C P and R only
D

Q and R only

anhydrous
calcium chloride
to dry the air

18 Which bar chart best represents the approximate composition by volume of air?

A B Cc D
% % % %
100 100 100 100

J
A

O

T
LK
SR
N\
&
XR

\/
>
QS

6%%0%
X

Q
Al

Q

v'
55
o te
oS

X

XX :.00

KA o

KX

X /e - R
gases gases gases gases
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19 The table shows some unknown fractions obtained from the fractional distillation of petroleum,
together with their uses.

fractions uses
1 making chemicals
2 aircraft fuel
3 making polishes and waxes

Which row identifies fractions 1, 2 and 37

1 2 3
A lubricating oil diesel ol paraffin
B diesel oll lubricating oll naphtha
C naphtha paraffin lubricating oil
D paraffin naphtha diesel oil

20 Which row shows the general formula for alkenes and the effect of alkenes on aqueous bromine?

general formula effect on aqueous bromine
A CnH2n decolourised
B CnHa2n no visible change
C CnHzn+2 decolourised
D CnHan+2 no visible change

END OF PAPER 3
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Section A
Answer all the questions in the spaces provided.

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

N B

———

C
D E
F
G
Use the letters A to G in the diagram to answer the following questions.
(@) Which two elements are in the same Group? ... and ................ [1]
(b) Which is the least reactive element? [1]
[Total : 2]
Some gases pollute the atmosphere.
(@) State one major source for each of the gaseous pollutants in the table.
gas source
carbon monoxide
sulfur dioxide
[2]
(b) Name one other gas that is an atmospheric pollutant.
......................................... [1]
[Total : 3]
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The table below shows the mass of ions present in a 100 cm® sample of alkaline water.

3

ion formula of ion mass of ion in 100 cm?
sample of water / mg

calcium Ca®" 125
chloride Cr 120
magnesium Mg?* 12
phosphate PO 95
potassium K* 140
hydroxide OH" 160
sodium Na* 58
sulfate SO+ 30

(@) Write the chemical formula of the compound when sodium ion combines with hydroxide ion.

.................................................................................................................... [1]
(b) Draw a ‘dot and cross’ diagram to show the bonding in calcium chloride.
Show only the outer shell electrons.
[2]
(c) Which ion present in alkaline water causes the water to be alkaline?
.................................................................................................................... [1]
(d) Describe the observation when a piece of damp red litmus paper is placed into the alkaline
water.
.................................................................................................................... [1]
[Total: 5]
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4 (a)

(b)

4

Calculate the relative formula mass, M; of magnesium sulfate, MgSOsa.
[relative atomic masses, A: Mg, 24; S, 32; O, 16]

Show your working.

relative formulamass = ...........cccooiiiiiiiiiiiiin, [1]

Magnesium sulfate can be made by reacting magnesium metal with dilute sulfuric acid. This
is the chemical equation for the reaction.

Mg(s) + H2SO4(aq) > MgSOa(aq) + Hz(g)

(i) What does (aq) tell you about magnesium sulfate?

......................................................................................................... [1]
(ii)  State an apparatus that could be used to collect and measure the volume of hydrogen
gas.
......................................................................................................... [1]
(iii)  Calculate the number of moles in 6 g of magnesium.
[relative atomic masses, A Mg, 24]
Show your working.
number of moles of magnesium = .................. mol [1]
[Total:4]
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Section B
Answer any two questions from this section in the spaces provided.

(@ (i) Besides the iron ore, name two other starting materials that are added to the blast
furnace in the extraction of iron.

................................ and ... [2]
(ii)  Inthe blast furnace, carbon monoxide reacts with iron ore to produce molten iron.
Complete and balance the following equation

Fe05 +  CO = oo, b e, [1]

(b) The table shows the results of tests performed on metals R, S, T and U.

Key metal reaction with reaction with reaction with dilute
) water steam hydrochloric acid
v’ reaction
X no reaction R X v v
S X X v
T v v v
U X X X
(i) Which metal (R, S, T or U) could be Copper? ........cooiiiiiiiiiiiiiiieeea [1
(ii) Which metal (R, S, Tor U) could be zinc? ... [1

(c) State two advantages of recycling metals.

(PP

PP

................................................................................................................... [2]
(d) When an aluminium drink can is dropped onto the ground from a height, the aluminium

can becomes dented.

Which physical property of aluminium metal does this show?

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

[Total : 8]
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6 The diagram shows the apparatus used to separate the fractions from crude oil.

fractions range of boiling points / °C
—> gases less than 35
r——
[i—b petrol / gasoline 35-70
I:—> naptha 70-170
=P paraffin / kerosene 170 - 250
heater at L_
500 °C |_:—> diesel 250 - 350
crude J I =3P |ubricating oil 350 - 500
oil .
L]
\_ — bitumen over 500
(@) What is the name given to this process?
.................................................................................................................. [1]
(b) What physical property of all the fractions makes this separation process possible?
.................................................................................................................. [1]
(c) Decane is a chemical obtained from crude oil. It has a boiling point of 174 °C.
In which fraction would you find decane?
.................................................................................................................. [1]
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(d) The lubricating oil fraction is passed through a ‘cracker’ to produce the chemical
substances shown below.

(i)

(ii)

(iii)

(iv)

—

lubricating oil —»__

What is meant by cracking?

Ethene is an unsaturated hydrocarbon with the formula CoHa.

Draw the structural formula for one molecule of ethene.

CCKSS/4NASCI(CHEM)/P4/Prelim Yr'22

—— ethene

—— petrol

— hydrogen

—— propene

[1]

[Total: 8]
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(@) The table shows the relative atomic masses, Ar and the melting points of some Group | metals.

metal relative atomic masses, Ar melting point/ °C
lithium 7 181
sodium 23 98
potassium 39
rubidium 85 39
caesium 133 28

(i) Plot a graph of melting point against relative atomic mass, marking each point

with a cross (x).

(i) Draw a curved line of best fit, using all your plotted points.

200

L

190 3

180
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160
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130
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(b)

(iii)

(iv)

(i)

(ii)

(iii)

9

Use your graph to predict the melting point of potassium.

melting point of potassium = ...................... °C [1]

Explain why all these elements are placed in Group | of the Periodic Table.

.......................................................................................................... [1
Describe one observation made when sodium is added to water.
.......................................................................................................... [1
Write a balanced chemical equation for the reaction of sodium with water.
.......................................................................................................... [2]
Arrange the Group | metals lithium, sodium and potassium in order of increasing
chemical reactivity.

leastreactive ................oilll

most reactive ......................ll [1]

[Total : 8]
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For Answer please email :

LAPOOPOOS555@GMAIL.COM

to share with you.
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