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FOUNDED 150

16+ Entry Examination

SAMPLE PAPER

Chemistry

45 Minutes

Instructions to Candidates
e Answer all of the questions.
e Write your answers in the spaces provided on the question paper.

Information for Candidates
e The number of marks available is shown in brackets [ ] at the end of each question or
part question. The total mark for the paper is 45.
e The marks allocated and the spaces provided for your answers are a good indication of
the length of answer required.
e A Periodic Table is provided on page 8.
e You may use a calculator.



1.

This is about structure and bonding.
(a) Sodium reacts with iodine to form a substance called sodium iodide.

(i) The diagram below shows the outer electrons only in an atom of
sodium and an atom of iodine.

Draw the way the outer electrons are arranged in sodium iodide
Show on your diagram the charges on the particles formed.
(i.e. adot/cross bonding diagram for sodium iodide)

(2]
(ii) What type of bonding is present in sodium iodide?

[1]

(iii) Explain in terms of the bonding involved why sodium chloride has a higher
melting point than sodium iodide.

[2]



(b) When excess nitrogen gas, N2, reacts with magnesium metal a compound X is
formed.
(i) Draw dot/cross bonding diagram to show how the outer electrons are arranged
in Nitrogen, Nz'

[2]

(ii) A student finds that 10.1 g of magnesium reacts completely in excess nitrogen
to form 14.0g of compound X. Calculate the empirical formula of X.

3]



(c) Study the table of data below for five substances, A to E, and then answer the
guestions that follow.

Substance |Melting Boiling Electrical conductivity Solubility in
point /°C | point /OC water
as a solid as a liquid

A 1610 2230 poor poor insoluble
B -182 -161 poor poor insoluble
C 1083 2582 good good insoluble
D 801 1465 poor good soluble
E -95 69 poor poor immiscible

(i)

(i)

(iii)

(iv)

(v)

(vi)

Which substance is liquid at 1500 °C ?

Which substances have giant structures ?

Which substances have simple molecular structures ?

Which substance has a simple molecular structure with the
strongest intermolecular (between molecule) bonds ?

[1]

Fill in the missing words in the sentence that follows. Substance C has

a giant structure of

held together by strong

bonds.

Which substance would be the most useful as insulator material on
a circuit board ?

[1]
[1]

[1]

[2]

1]



2.

This is about acids.
(a) Write a balanced symbol equation, without state symbols, for the reaction between
magnesium carbonate and nitric acid.

(2]
(b) (i) Balance the equation shown below (all the formulae are correct).
....... CuO(s) + ....... H3PO4(aq) = ........ Cuz(POa)2(aq) + ........ H20(aq)

[1]
(ii) Use your answer to part (b) (i) to write the ionic equation, with state symbols
for  the reaction.

[2]
(iii) What sort of chemical change happens to copper(ll) oxide when it reacts with
phosphoric acid?

[1]

(c) Describe the key experimental steps needed to make sodium sulfate crystals
from sodium hydroxide solution and dilute sulfuric acid.

[4]



3.

This is about redox.
(a) The Thermite reaction is used to produce molten iron for welding in the construction
industry.
2Al(s) + Fe203(s) = AlLOs(s) + 2Fe(l)

(i) From this reaction what can you deduce about the relative reactivity of iron
and aluminium

[1]

(ii) Use the equation to explain what is meant by the term oxidising agent.

[2]

(iii) Calculate the mass of iron oxide needed to release 2.00 kg of molten iron
metal.

3]

(b) Hydrogen sulfide reacts with iron(lll) salts as shown in the ionic equation below:
H.S(aq) + 2Fe3*(ag) = 2H*(aq) + S(s) + 2Fe?*(aq)

(i) Write an ion/electron equation for the conversion of Fe3* to Fe?*.

[1]
(i) Use your answer to (b) (i) to explain whether the conversion of Fe3* to Fe?*
is either oxidation or reduction.

[1]



4. Thisis about Group 2
(a) Complete the missing boxes in the table below.

No of
Element Species No of protons No of electrons 00
neutrons
Magnesium 24mg?t 12 10 12
12 12 14
Calcium 40Ca 20 20 20
Calcium 46Ca2*

[5]

(b) What term describes atoms of the same element that have different mass numbers?

[1]

(c) A student added an excess of magnesium powder to 25.0 cm? of hydrochloric acid of
concentration 0.100 mol dm3 (at room temperature and pressure)

Mg(s) + 2HCl(aq) = MgClz(aq) + Hz(g)

(i) Deduce the amount, in moles, of hydrochloric acid present.

[2]

(ii) Calculate the total volume of hydrogen gas evolved in this experiment given
that one mole of hydrogen occupies 24 dm? at room temperature and pressure.

END OF QUESTIONS

[2]
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