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Answer all questions.

1. The graphs below show the solubilities of sodium chloride and copper(ll) sulfate in water at
different temperatures.
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(@ Compare the solubilities of copper(ll) sulfate and sodium chloride below 54 °C, at 54°C
and above 54 °C. [3]

(b) Calculate the mass of solid copper(ll) sulfate that forms when a saturated solution in 50g
of water at 80 °C cools to 40°C. 2]

Mass of solid copper(ll) sulfate = ... g

(c) State why the temperature scale on a solubility graph ranges from 0°C to 100 °C. 2]
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(@ (i) Complete the following table of information about the atoms of some elements. [5]
Number of Number of Number of
Element Symbol protons neutrons electrons
beryllium 2Be 4 5 4
fluorine 13 F 9
calcium 20 20
argon ‘:ZAr 22 18
(i) Give the names of the elements which have the same mass number. 1]
____________________________________________________ and
(i)  Using X to represent an electron, draw the electronic structure of argon. 1]

(b) Boron has two isotopes, 151 B and 1508.

Give one similarity and one difference between the nuclei of these two boron atoms. [2]
SUMUIGITEY .ooooooooeeeeeeeeeeeee oo
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Examiner
[
3. Lithium, sodium and potassium are Group 1 metals. o

(@) A teacher wanted to demonstrate the similarities and differences in how each metal
reacted with water. She added a small piece of each metal separately to a trough of water.

Describe what you would see when each metal is added to water and state how the
observations can be used to establish the trend in reactivity within the group. [6 QWC]

4472

(b) The teacher then demonstrated the reaction of sodium with oxygen.

Complete and balance the symbol equation for this reaction. [2]

Na + 0, ——>
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|
(@) A group of students were given three water samples labelled A, B and C. o

They were told that one was temporary hard water, one was permanent hard water and

one distilled water, but they were not told which was which. Temporary hard water is
softened by boiling.

Describe an investigation you would carry out using soap solution to identify each sample.

[5]
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(@)

(b)

Potassium reacts with sulfur to form potassium sulfide.

Using the electronic structures below, draw dot and cross diagrams to show how bonding
takes place during the formation of potassium sulfide. [3]

potassium = 2,8,8,1 sulfur = 2,8,6

Using the electronic structures below, draw a dot and cross diagram to show the bonding
in a molecule of sulfur difluoride, SF,. 2]

sulfur = 2,8,6 fluorine = 2,7
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[
6. Sodium thiosulfate solution reacts with dilute hydrochloric acid forming a yellow precipitate. This o
reaction can be investigated using the equipment below. The yellow precipitate formed during
the reaction causes a reduction in the amount of light reaching the light sensor.
—— thermometer
light sensor
lamp
: D @D\
e - e——- - - cardboard
tube reaction mixture
5cm? of dilute hydrochloric acid was added separately to 10 cm? sodium thiosulfate solutions at
four different temperatures. All other factors were kept the same. The results are shown on the
grid below.
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Give the letter A, B, C or D of the graph which represents the reaction carried out at the
highest temperature and give the reason for your choice. 1]

The rate of reaction can be calculated using the formula:

rate = 1—
time

The reaction is considered to be complete when the percentage light intensity reaches
30%. Use the formula to find the mean rate for experiment A. 2]

[3]

Examiner
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10

(@) The diagram below shows some reactions of chlorine, Cl,.

hot iron wool burning sodium
orange solid A < chlorine, Cl, > white solid B

sodium bromide
solution

solution of B and halogen C

Give the chemical names for substances A, B and C. [3]

(b)  Silver nitrate solution can be used to detect the presence of aqueous halide ions.
(i) The equation below represents the reaction occurring between silver nitrate solution
and sodium chloride solution.
AgNOs(aq) + NaClag) —> AgCl(s) + NaNOj(aq)

Write the ionic equation for the reaction. [2]

(i)  When silver nitrate solution is added to magnesium bromide solution, MgBr,(aq),
a cream precipitate is formed.

Write the balanced symbol equation for this reaction. [3]
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11
(@ Anunknown alkane, X, was found to contain 9.0g of carbon and 2.0 g of hydrogen.
Calculate the simplest formula for this alkane. [3]

A(H) =1 A(C) =12

Simplest formula ...

(b) Calculate the percentage by mass of carbon in butane, an alkane containing four carbon
atoms. [2]

A(H) =1 A(C)=12

Percentage by mass of carbon = ... %
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Examiner
[
9. Describe and explain the process of addition polymerisation. Include examples to support your o
answer. [6 QWC]
6
END OF PAPER
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FORMULAE FOR SOME COMMON IONS

15

POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium APP* Bromide Br-
Ammonium NH," Carbonate co,>"
Barium Ba%* Chloride cI-
Calcium ca* Fluoride F-
Copper(ll) cu? Hydroxide OH"
Hydrogen H* lodide I~
Iron(ll) Fe?* Nitrate NO,"
Iron(lll) Fe®* Oxide 0%
Lithium Li* Sulfate s0,%"
Magnesium Mg?*
Nickel Ni*
Potassium K*
Silver Ag*
Sodium Na*
Zinc Zn?*
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