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SECTION A
Answer ALL questions in the spaces provided.

In some reactions, sulphur atoms are converted into sulphide ions. Draw a ‘dot
and cross’ diagram for a sulphide ion. Show outer shell electrons only and the
charge on the ion.

(2)
State which noble gas has the same electronic configuration as a sulphide ion.
Use the Periodic Table as a source of data.

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

Give the formula for potassium sulphide.

1)

Balance the equation for the action of heat on the nitrate of a Group 2 metal, X.

X(NO3)2(s) — XO(s) + NO,(g) + 0:(g) @

Describe ONE observation you would expect to make as the reaction takes place.

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

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

‘ 1)
Which Group 2 metal forms compounds giving an apple green colour in a flame
test?

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

Leave
blank




3.
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(a) Write an equation to represent the first ionisation energy of sodium. Include state

symbols in your equation.

(b) Give the full electronic configuration of a nitrogen atom, using the s p d notation.

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

(c) Suggest areason why helium has the highest first ionisation energy of all elements.

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

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

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

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

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

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

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

(05

1)

TOTAL FOR SECTION A: 12 MARKS

Leave
blank

SA

Turn over



SECTION B

4. The ages of volcanic rocks can be estimated by analysing the relative abundance of the
helium isotopes present.

When volcanic rocks are formed, the isotopes of hydrogen, 3H, and helium, ‘;He, are
incorporated into the rock. The isotope of hydrogen is radioactive and decays into
3He. Both isotopes of helium are stable.

A sample of helium from a volcanic rock was found to have the following percentage
composition

JHe 0.99% sHe 99.01%

(a) (1) Explain what is meant by the term isotope using helium to illustrate your
answer.

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

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

)
(i) Complete the table to show the number of each type of subatomic particle
present in the atoms of hydrogen and helium shown.

Number of Number of Number of
Atom protons neutrons electrons
3
1H
SHe

(iii) In what way are the two atoms, 3H and 3He, similar?

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

N6985 4

Leave
blank




(b) (i) Give the name of the instrument used to measure the relative abundances of Leave
isotopes. blank

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

(1)

(i1) Use the percentage composition data to calculate the average relative atomic

mass of helium in this sample of helium from a volcanic rock. Give your
answer to FOUR significant figures.

()

(c) Suggest how the ratio of 3He to §He changes as the volcanic rock becomes older.

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

.................................................................................................................................... .
@ | Q

(Total 9 marks)
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5. This question is about organic compounds with the molecular formula C;HgO.

N6985

(a) (i) Draw the structural formulae of the two isomers with the molecular formula
C3HgO which are alcohols. Give the names of these alcohols.

ALCOHOL 1 ALCOHOL 2

Structural
formula

NAME oo

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

(il) What is the molecular formula of the next member of this homologous series
of alcohols?

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

(b) Primary alcohols can be fully oxidised to carboxylic acids.

(i) Give the name and structural formula of the carboxylic acid formed when the
primary alcohol C3HgO is fully oxidised.

Structural formula

2)
(ii)) Name the two reagents needed for this oxidation.
REAZENL 1 ..ttt see e s ter e se e ts e e e asesse s e ssae s nne s sananaas
REAZENE 2 ettt ettt sse st se s e nenan e ones
)
(iii) What colour change would you observe as the reaction takes place?
From .....coooivoiiiieeecececcceeer e B0 cereeiietetreie e e e e resee s s senaenn
2

Leave
blank




(iv) Draw a fully labelled diagram of the apparatus you would use to fully oxidise Leave
the alcohol to the carboxylic acid. blank

C)
(v) Name the process you would use to separate the carboxylic acid from the
reaction mixture.

............................................................................................................................. QS

(Total 16 marks)
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6. Ammonium nitrate, NH4NO;3, can be made by reacting ammonia solution with dilute
nitric acid.

(a) Write a balanced equation for this reaction. Include state symbols in your
equation.

(b) What type of reaction is this?

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

)
(c) Describe how you would obtain a colourless neutral solution of ammonium nitrate,
using this reaction.

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

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

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

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

2
(d) Describe how you would obtain pure dry crystals of ammonium nitrate from the
solution in (c).

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

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

(Total 9 marks)

Leave
blank

Q6
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7. Sprained ankles can be treated with an ice pack. An alternative is to use a divided pack Leave
containing ammonium nitrate and water which can be mixed to provide a low | blank
temperature.

NH4NOs(s) + aq — NH{ (aq) + NO; (aq) AH = +25.2kI mol™!

(a) What would be the enthalpy change in joules if 40 g of ammonium nitrate was
dissolved in water? [molar mass of ammonium nitrate = 80 g mol~!]

1)
(b) Use your answer to (a) to calculate the final temperature if 40 g of ammonium
nitrate was dissolved in 200 g of water which was initially at 20 °C.

Enthalpy change = mass of water x 4.2 x temperature change
o) ®  Jdg'K (K)

)
(c) Suggest TWO advantages of using the ammonium nitrate/water pack over an ice
pack for treating injuries in a football match.

AQVANLAZE 1 ..ottt sttt st e eet e e e st en s

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

.................................................................................................................................... Q7

(Total 5 marks)
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8.
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The decomposition of ammonium nitrate can be represented by the following equation
2NH4NO;3(s) — 2N;(g) + Oz(g) + 4H20(g)

(a) Show that the molar mass of ammonium nitrate is 80 g mol~!.
Use the Periodic Table as a source of data.

@
(b) What volume of nitrogen (at room temperature and pressure) would be produced if
20 g of ammonium nitrate was decomposed?

[1 mole of any gas has a volume of 24 dm? at room temperature and pressure.]

2

10

Leave
blank




() (i) Complete the Hess cycle below so that AHS, .. can be calculated using | Leave
standard enthalpy changes of formation. Include state symbols. blank
AHre?ction
2NH,NO3(s) — == 2Ny(g) + Ox(g) + 4H,0(g)
@)
(i) Calculate AH, .., given that
AHT [NH;NO;(s)] = —365.6 kJ mol !
AHT H,0(g)] = —241.8kJ mol™!
Include a sign and units in your answer.
, 3
(d) Use the equation and your answers to (b) and (c) to suggest TWO reasons why
ammonium nitrate makes a good explosive.
REASON 1 ...ttt sttt et e b et
REASOM 2 ...ttt ettt et a ettt s e
@[
(Total 9 marks)
TOTAL FOR SECTION B: 48 MARKS
END
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