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1. Give the formulae for the following chemical compounds:

a) Silicon dioxide

b) Aluminium Carbonate

c) Copper (I) Oxide

d) Sodium Hydrogen carbonate

e) Silver Nitrate

2. Balance the following equations.

a) e CHs + ........ 02 2.
b) ... b+ NaxS$:03 =2 ...
c) ....Fe03 + .. HCl > ...

....Nal + ........... Na>S40s

........ FeCls +........... H20

(5)

(1)

(2)

(2)



3. Ammonium dichromate is an explosive compound that decomposes exothermically to
produce chromium oxide, nitrogen gas and steam.
A wick made of a wooden splint soaked in ethanol is position in the centre of a small
heap of ammonium dichromate. The wick is ignited to start the reaction.

a) Given that the equation below is correctly balanced, deduce the formula of the
chromium oxide that forms.

(NH2)2Cr207 (s D e+ N2 + 4H20( (1)

b) Explain why this reaction is not regarded as combustion, despite the reaction being
started by igniting the ethanol splint wick.

c) Describe a test, and the expected result that could be carried out to demonstrate
the presence of water vapour in the gases produced from this reaction.

..........................................................................................................................................................

d) The reaction is faster when the ammonium dichromate is used as a fine powder.
Suggest why it would be dangerous to grind the ammonium dichromate powder to
produce a fine powder.



4. The diagrams show the arrangement of ions in sodium chloride when it is in solid form,
gaseous and dissolved.

The arrows are labelled to show the energy changes involved in converting between
these forms.
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a) The table gives data for two of the energy changes shown above.

Lattice dissociation enthalpy | Hydration enthalpy of
of NaCl (kimol?) NaCl (kJmol?)

780 -784

Use the data to show that the enthalpy of solution for sodium chloride is -4 kimol™.

(1)



b) Would you expect the temperature of water to increase or decrease when sodium
chloride is added to it? Give a reason for your answer

TeMPErature WOUI .....ocoveeece e s s e e e e
Y= = 1Yo ] o [ TSRS
...................................................................................................................................... (1)
c) Derive a formula to calculate enthalpy of solution (AHso) from lattice dissociation
enthalpy (AHdiss) and Hydration enthalpy (AHhya).
(1)

d) The enthalpy data for some other ionic compounds is given in the table.
Use the data, and the formula you derived in part (c) to calculate the missing values in
the table.

Compound | AHdgiss (kJmol?) | AHna (kimol?) | AHsor (kJmol?)

MeClz 2526 2682

Cacl; 2258 -2335

AgCl 905 +54

KCl 711 +13

(4)

e) Which of the compounds above dissolves most exothermically?

.......................................................................................................................... (1)

(1)



5. Diamond and Silicon dioxide have similar structures. Both have very high melting
points.

The diagram shows their structures.
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Diamond Silicon dioxide

a) Explain, with reference to the structure and bonding in diamond and silicon dioxide,
why they both have high melting points.

(3)

b) Silicon dioxide is a solid at room temperature. It has the formula SiO,.
Carbon dioxide is a gas at room temperature. It has the formula CO,.

Explain, with reference to structure and bonding of Carbon dioxide, why it is a gas at
room temperature.

(3)


https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiuqZi03_DjAhVSUBoKHcbIBdgQjRx6BAgBEAQ&url=https%3A%2F%2Fgcsetriple.blogspot.com%2Fp%2Fchemistry-unit-2.html&psig=AOvVaw0hwtfy1uSdlZwtLJgjdqWA&ust=1565266679200868

c) Draw a dot and cross diagram to show the electron arrangement in CO..
Show outer shells only.

(2)

d) Ethene and hydrazine have similar molar masses. They are both gases at room
temperature.

Some information about Ethene and hydrazine is given in the table below.

Gas Molar Structure
mass (g)
H H
\ /
Ethene 28 CcC=C
/ \
H H
H
i H—N—N
Hydrazine 32 ). ~H

Suggest which molecule would have the higher boiling point. Give a reason for your
answer.

Molecule with higher boiling point

..............................................................................

Reason



6. Magnesium sulfate is used to draw infection out from wounds. It absorbs moisture
from the skin around the wound, causing the skin to shrivel back, exposing the
infection.

The magnesium sulfate works most effectively in this way when it is used as an
anhydrous salt.

a) Describe how to safely prepare crystals of hydrated magnesium sulfate from
magnesium carbonate and sulfuric acid.

b) A student wanted to find the formula of hydrated magnesium sulfate.
She took a sample of hydrated magnesium sulfate and heated it to constant mass

The equation for the reaction that occurred is given below:
MgSOsenH,0 = MgSOs + nH,0

The formula MgS04enH,0 represents magnesium sulfate and its water of
crystallisation.



The data she collected is given in the table below

Mass of hydrated magnesium 8.87¢g
sulfate and crucible
Final mass of anhydrous magnesium 8.15¢g
sulfate and crucible
Mass of empty crucible 575¢g

i.  Why was it important to keep heating the magnesium sulfate to constant mass?

ii. Calculate the mass of water of crystallisation lost from the crystals

Mass of water of crystallization = ........cccceeveerennns g

iii.  Use the data to calculate the formula of hydrated magnesium sulfate.
[ M MgSOa4 = 120, M, H,0 = 18 ]

(3)



7. Metals and solutions can undertake displacement reactions.
There is a temperature change while the reaction occurs.

A student measured 25cm? of copper sulfate solution using a measuring cylinder and

carried out a series of reactions.
In each reaction, she added a known mass of zinc powder to a fresh portion of the

copper sulfate in a beaker.
She stirred the mixture and recorded the maximum temperature change.

The table below shows the data she collected.

Mass of Zn

powder added (g) 0.50 1.00 1.50 2.00 2.50 3.00

Temperature rise

(°C) 15.0 28.5 44.0 46.0 46.5 46.0

a) Use the grid below to plot the data. Choose sensible scales for the axes.

(3)



b) Draw a line of best fit through the first 3 points, and a second line of best fit
through the remaining 3 points.
Make sure both lines are extrapolated, so that the lines cross.

(1)

c) Explain why the temperature rise reaches a maximum, and then does not increase,
despite more zinc being added.

d) Use your graph to determine the precise minimum mass of zinc powder to produce
the maximum temperature rise.

Minimum mass of ZiNC POWEr .......ccceveeeeveeereerrecienee, g (1)

e) The copper sulfate solution used in the reaction was prepared by dissolving 31.90g
CuSO4 in 200 cm? of water.
i. Determine the concentration in g/cm? of copper sulfate in the solution that was
prepared.

ii. Determine the mass of copper sulfate present in the 25cm? of solution used.

Mass of CuSO4 = ...ccoecvvvvvveeereeeeeee g (1)

iii. Determine the volume of this copper sulfate solution that would be need to
react with precisely 1.00g of Zinc powder

Volume of CuSO4 SOlUtioN = ....c.ccuveeeieeieecieenens cm3 (1)



f) The energy produced in this reaction can be calculated using the formula
Q=mcAT
where Qs the energy change inJ
m is the total mass of solution the thermometer is in
c is the specific heat capacity of water, which is 4.2 J g°C?
AT is the maximum temperature change in °C
Calculate the maximum energy produced in this reaction

(Assume the mass of solution is the mass of water in the solution only, do not
include the mass of solvent)

Energy change = ......ccoveveceennen. J(2)

g) The literature value for the energy change for this reaction is 5425 J.

Suggest two changes the student could make to her experiment to improve the
accuracy of her data.



8. You are given samples of 4 chemicals. They are all soluble white powders.
The chemicals are : Potassium bromide
Potassium sulfate
Sodium sulfate
Sodium carbonate.

The jars are labelled A, B, C and D. You do know which chemical is which.

You are required to describe some tests and the expected results that would enable
you to find the identities of A, B, C and D.

The following tests may be useful:

Flame test Sulfate test

Potassium Produce a lilac flame Sulfate Produce a white

compounds | when held in a blue compounds precipitate when
Bunsen flame BaCly(aq) is added to a

solution of a sulfate

Sodium Produce a golden yellow Other Remain a colourless

compounds | flame when held in a blue compounds solution when BaCly(aq)
Bunsen flame is added

Halide test Carbonate test

Bromide Produce a cream Carbonate Fizz when dilute HCl is

compounds | precipitate when compounds added to the solid.
AgNO3(aq) is added to a Gas produced turns
solution containing a limewater cloudy
bromide

Other non Remain a colourless Other Do not fizz when

halide solution when AgNOs3(aq) is compounds dilute HCl is added

compounds | added

a) Which gas is produced when carbonate react with dilute HCI?

b) Deduce the identity of the white precipitate formed when BaCly(q) is added to
solutions containing sulfate compounds.



¢) Use the information in the table to describe how to carry out a series of tests to

determine the identity of A, B, C and D.
Make sure you say what the expected results would be that would enable you to

deduce the identity of a compound.

...............................................................................................................................................

...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................



...............................................................................................................................................
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