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Section A — Multiple Choice Questions [10 marks]

Answer all questions. For each question, there are four possible answers (A, B, C, and D). Choose
the most appropriate answer and record your choice in the separate Answer Sheet provided.

1 Flowers of Hydrangea are pink when grown in alkaline soil and blue when grown in acidic
soil.

Which solution can be added to the soil of a Hydrangea with pink flowers so that the flowers
can remain pink?

A citric acid

B sodium chloride
C potassium sulfate
D  calcium hydroxide

2 The oxide of element V was added separately to aqueous nitric acid and aqueous
potassium hydroxide as shown below.

oxide of V + aqueous nitric acid — no reaction
oxide of V + aqueous potassium hydroxide — no reaction

Which row describes the nature of element V and its oxide?

\') oxide of V
A metallic neutral
B metallic amphoteric
C non-metallic acidic
D non-metallic neutral

3 Which of the following salts cannot be prepared by the reaction between a dilute acid and
an insoluble base or carbonate?

A  zinc sulfate
B copper(Il) chloride
C ammonium sulfate
D magnesium nitrate
4 In an experiment, 10.0 cm® of 1.00 mol/dm?® aqueous copper(Il) suifate was mixed with

7.0 cm?® of 1.00 mol/dm?® aqueous sodium carbonate.
Which of the following best describes the observations seen?

a white precipitate and a blue solution

a blue precipitate and a colourless solution

a green precipitate and a colourless solution

a greenish-blue precipitate and a blue solution
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An oxide of titanium contains 60 % by mass of titanium.
What is the empirical formula for this oxide?

TiO
TiO2
Ti2O
Ti203

gom>»

The table below shows the observations from tests conducted on solution W.

Test Observations

To 1 cm? of solution W, add aqueous | No visible change.

sodium hydroxide dropwise until

1 aqueous sodium hydroxide is in
excess.

Warm gently. Moist red litmus paper remains red.

To 1 cm?® of solution W, add 2 cm?® of
aqueous sodium hydroxide followed
5 by Devarda’s alloy.

Warm gently. Colourless, pungent gas evolved. Gas
turned moist red litmus paper blue.

Which conclusion must be correct?

A W contains nitrite ions only.

B W contains nitrate ions only.

C W contains ammonium ions only.

D W contains ammonium and nitrate ions.

An acid, X, was added to a solution of metal nitrate, Y. A white precipitate was formed.

Which of the following are possible identities of X and Y?

X Y
A HCI Ca(NO3),
B HNO3 Zn(NO3);
C H2S04 Al(SO4)s
D H2SO4 Ba(N03)2
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8

10

Hydrogen peroxide reacts with acidified potassium iodide to form iodine as one of the
products. Hydrogen peroxide can turn acidified potassium dichromate(VI) from orange to
green.

Which statement is true?
A Hydrogen peroxide can act as a reducing agent only.
Hydrogen peroxide can act as an oxidising agent only.

B
C Hydrogen peroxide is neither an oxidising agent nor a reducing agent.
D Hydrogen peroxide can act as both an oxidising agent and a reducing agent.

Zinc metal is placed in an aqueous solution containing a mixture of magnesium nitrate and
copper(Il) sulfate.

Which element would be displaced?

A sulfur

B copper

C nitrogen

D magnesium

Which of the following is the reducing agent used in the blast furnace for extraction of iron
from its ore?

silica

carbon dioxide
carbon monoxide
calcium carbonate

OO W




Raffles Girls’ School (Secondary) Year 4 Pen-and-Paper Assessment 1

Section B — Structured Questions [30 Marks]
Answer ALL questions and write your answers in the spaces provided.

B1 In an experiment, 0.100 mol/dm® aqueous barium hydroxide was added dropwise to
20.0 cm?® of 0.100 mol/dm? aqueous sulfuric acid.

The graph below shows the electrical conductivity of the mixture.

electrical
conductivity
A

E . volume of aqueous barium
20.0 40.0  hydroxide added / cm’

(a) State the type of reaction for the above experiment.

[1]

(b) Write the chemical equation, with state symbols, for this reaction.

(2]

(c) A change in the electrical conductivity of the mixture can be observed.

State one other observation for this reaction.
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(d) Explain the shape of the graph.

[2]

(e) The experiment was repeated using 0.100 mol/dm?® aqueous barium hydroxide and
20.0 cm? of 0.100 mol/dm?® aqueous nitric acid.

State the volume of aqueous barium hydroxide needed for electrical conductivity to
reach a minimum value.

[1]
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B2 Calcium sulfate can be prepared by the following procedure:

(i) adding excess calcium oxide to dilute nitric acid,
(i)  adding excess dilute sulfuric acid,

(iiiy ~ filtering the mixture, and

(iv)  washing the residue formed with distilled water.

(a) Explain why it is not advisable to prepare calcium sulfate by adding calcium oxide to
dilute sulfuric acid directly.

[2]

(b) Name one possible impurity that might be removed when the residue is washed.

(c) Write the ionic equation, with state symbols, for the reaction between calcium oxide
and dilute nitric acid.

[2]

(d) A student wishes to prepare 10.0 g of calcium sulfate using the above-mentioned
method.

Calculate the minimum mass of calcium oxide he would need to use. (Assuming
100 % vyield.) (2]

7/ [Turn Over]
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B3

In a chemical reaction, 12.0 g of anhydrous magnesium sulfate reacted with 12.6 g of
water to form hydrated magnesium sulfate with the formula of MgSQO4.nH20 (n is a whole
number).

(a) Determine the value of n and write the chemical formula of the hydrated magnesium
sulfate salt. [3]

(b) 16.5 g of anhydrous magnesium sulfate was dissolved in water and recrystallised to
obtain hydrated magnesium sulfate crystals.

Calculate the expected mass of hydrated magnesium sulfate that can be formed. [1]
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(c) The percentage yield of hydrated magnesium sulfate obtained from crystallisation is
84.6 %.

Calculate the actual mass of hydrated magnesium sulfate crystals obtained. [1]
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B4 The diagram below describes some of the properties and reactions of several

substances.

Metal A

dilute
hydrochloric acid

colourless
solution B

add
aqueous
ammonia

white precipitate

soluble in excess
agueous
ammonia

add metal
oxide C

yellow
solution D

add agueous

sodium
hydroxide

reddish-brown
precipitate E
insoluble in
excess aqueous
sodium hydroxide

(a) Based on the information given above, identify the following substances.

A

B

10
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B5 Copper(I) oxide is a reddish-brown solid. It is commonly used as a pigment in household
paints. Copper(I) oxide can react with excess dilute sulfuric acid to form copper(II)
sulfate, copper metal and one other product.

(a) Write the chemical equation, with state symbols, for this reaction.

[2]

(b) State two observations for this reaction.

(2]

(c) State and explain which substance has been both oxidised and reduced in this
reaction.

[2]
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