(SECONDARY)
Established in 1879
Name:
Class: 4/
CHEMISTRY

Raffles Girls’ School

Register No:

RAFFLES PROGRAMME/RAFFLES ACADEMY (STANDARD)

YEAR FOUR

Pen-and-Paper Assessment 1

Tuesday 27 March 2018

INSTRUCTIONS TO CANDIDATES
This question paper contains two sections.

Section A - Answer ALL the questions and record your answers on
the OMR answer sheet.

Section B - Answer ALL the questions and write your answers in the
spaces provided.

Use only a black or dark biue pen.
Do not use correction tape or fluid.

Omission of essential working or units, or expressing answers with
incorrect significant figures will result in a loss of marks.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets [ ] at the end of each
question or part question. The total number of marks for this paper is
40.

A copy of the Periodic Table on page 12 is provided for your
reference.

1 hour

For examiners’ use

Question/
Section

Marks
QObtained

Section A {

10 marks)

110

Section B (

30 marks)

1 (5 marks)

2 (12 marks)

3 (9 marks)

4 (4 marks)

Units

Statements

Significant
Figures

Total

49

Parents’s / Guardian’s Name:

Signature;

Date:

This Question Paper consists of 12 printed pages including the cover page.

[Turn Over]




Raffles Girls School (Secondary) Year 4 Chemistry End-of-Year Assessment

Section A — Multiple Choice Questions [10 marks]

There are 10 questions in this section. 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
on the OMR answer sheet.

1 Table 1.1 shows the colours of two indicators, methyl red and methyl orange, at different
pH values.

Table 1.1

pH 2 i 3 4 | 5 | 6

color of methyl Red Yellow
red
color of methyl Red Yellow
orange

Table 1.2 shows the pH of four solutions.

Table 1.2
solution A B C
pH 2 3 4 5

In which solution will both indicators be red?

A A and B only
B A and C only
c B and C only
D B, C and D only

2 Which of the following substances cannot dissolve in aqueous sodium hydroxide?

zinc oxide

lead(1l) hydroxide
ammonium nitrate
carbon monoxide

OO WP

3 A beaker contains a mixture of two salts. Which of the following mixtures cannot be
separated by adding excess distilled water, thorough stirring and then filtering the

mixture?

A harium sulfate and sodium sulfate

B sodium carbonate and calcium carbonate
C rubidium carbonate and zinc chloride

D lead(II) chloride and copper(Il} chloride

[ae3
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4 What is the number of sodium ions present in 1 dm? of 0.100 mol/dm® sodium carbonate

solution?

A 3.01x10%
B 6.02x10%
C  3.01x10%
D 1.20x10%

5 Which of the following contains 2 moles of the stated particles?

chlorine molecules in 35.5 g of chlorine gas
oxygen molecules in 24 dm® of oxygen gas
helium atoms in 24 dm® of helium gas

aluminium atoms in 54 g of pure aluminium metal

Sowm>»

6 A mixture of 10 cm®of oxygen and 50 cm® of hydrogen is sparked continuously to produce
water as the only product. What is the volume of gas which remained at r.t.p after the
complete combustion?

A 10cm® C 30cm®
B 20cm® D 40cm®

7 Which of the following does not produce a gas that forms a white precipitate with
limewater upon heating?

zinc carbonate
lead(Il) carbonate
copper(Il) carbonate
potassium carbonate

oowpP

8 A reaction scheme is outlined below. A few drops of each substance were used for each
conversion.

substance X substance Y
Zn (s) =+ Zn* (aq) — Zn{OH); (s)

Which substances are most suitable for the conversions indicated?

substance X substance Y
A sodium hydroxide hydrochloric acid
B sodium sulfate agueous ammonia
c nitric acid sodium hydroxide
D  ethanoic acid iron(If) hydroxide

3 [Turn Over}
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9 Which of the following processes is not a redox process?

A formation of zinc from zinc sulfide

B formation of sulfuric acid from sulfur

C formation of nitrogen monoxide from ammonia

D formation of potassium sulfate from potassium hydroxide and sulfuric acid

10  The steel bodies of cars can be protected from rusting by spraying them with zinc. Why
does this method prevent rusting?

. Zinc forms a stable compound with iron.

{l. Zinc forms a physical barrier from air and water.
M. Zinc does not react with acidic exhaust fumes.
V. Zinc is higher in the reactivity series than iron.

A il only

B8 tand li

Cc [l and IV

D I, 1 and IV
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Section B (30 Marks)

Answer ALL questions and write your answers in the spaces provided.

B1  The reaction scheme below describes some of the reactions of an agueous solution, F,
that contains two cations and an anion.

aqueous yelow
solution add aqueous =~ ————p precipitate
F silver nitrate G

l and nitric acid

add an oxidizing add agueous
agent sodium hydroxide
yellow green
solution precipitate
J H

add agueous
sodium hydroxide,
warm gently

l

gas K evolved
turns moist red
titmus blue

(a) Identify the following:

(i) yellow precipitate G
(ii} green precipitate H
{iii) gas K

(b)  State the cations present in yellow solution J.

[2]
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B2 Windex is a cleaning fluid commonly used for cleaning of windows and mirrors. It contains
ammonia as one of its active ingredients.

(&) Aqueous ammonia is a weak base.

(i} Explain this using a suitable equation.

[3]
{(ii} Describe a simple test to compare the strength of agueous sodium
hydroxide with aqueous ammonia.
[3]
(iii) State another use of ammonia.
(1]

(b) 25.0 g of Windex was dissolved in distilled water and made up to 500 cm®. A
25.0 cm® portion of this solution required 29.40 cm?® of 0.250 mol dm™ sulfuric
acid for neutralization, as illustrated in the equation below.

2NH; (aq)+ H2504 (aq) — (NH4),804(aq)

(i) Calculate the amount of sulfuric acid required in the reaction.

[1]
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(ii) Calculate the amount of NHz in 25.0 cm® sample of solution.

1
(iii) Calculate the mass of NH; in 500 cm?® of ammonia solution.

[2]
(iv) Calculate the percentage by mass of NH3 in Windex.

(1]
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B3

(a) Small pieces of different metals were added to solutions of metal ions.

solution metal added
copper nickel zine chromium
, - copper copper copper
copper(il) chloride displaced displaced displaced
nickel(1I) nitrate no reaction - nickel nickel

displaced displaced

zinc chloride no reaction no reaction - no reaction
chromium(ilI) nitrate no reaction no reaction cljromlum -
displaced

(i) Arrange the four metals in order of increasing chemical reactivity.

[1]

(i)  Excess zinc was added to copper(Il) chloride. State two changes you
would observe.

(2]

(iii)  From the results of the experiment, suggest what method would be
suitable to make nickel from nickel(il) oxide,

1]

(b)  Two examples of chromium-containing compounds are shown below:

compound chemical formula
sodium chromate Na,CrOy
potassium dichromate(VI) KoCrO4

Calculate the oxidation state of chromium in sodium chromate.

(1]
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()  The following reaction involving chromium(III) ions took place in a galvanic cell.
2Cr**(aq) + 7H.0(!) + 3CL(g) — Cr07%(aq) + 14H" (aq) + 6CI(aq)

Identify the reducing agent in the reaction and explain your answer in terms of
oxidation state.

[2]

(d) 2.82 g of an oxide of chromium was found to contain 2.34 g of chromium. What
is the empirical formula of chromium oxide?

(2]

9 [Turn Over]
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B4

Sulfuric acid is a strong acid. The ionisation of suifuric acid can be shown by two equations.
H,SO4 2 H" + HSO,
HSO, > H" + SO~

When dilute sulfuric acid and sodium hydroxide react, sodium hydrogen sulfate, NaHSQ, is
first formed.

H:S0,4 + NaOH —» NaHSO4+ H,0
If more sodium hydroxide is added, sodium sulfate, NasSQ,, can be formed.
H2S50, + 2NaOH =2 NaxSO4+ 2H,0

Similarly, diammonium hydrogenphosphate, (NH4),HPO,, can be prepared in the laboratory
by the reaction between aqueous ammonia, NH3, and phosphoric acid, H3POs4.

(a) Name the method used to prepare this salt from aqueous ammonia and phosphoric
acid and explain why this method is used.

[2]

(b) Write the ionic equation for the reaction between aqueous ammonia and phosphoric
acid.

1

(c) Give the formulae of one other salt that could be formed in the reaction between
agueous ammonia and phosphoric acid.

[1]

—— End of Section B —
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