Gas Tests
Mark Scheme
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1. Gastests serve as the chemical 'fingerprints' for invisible substances, allowing us to instantly recognise
gases like hydrogen and oxygen through their reactions to things like heat, litmus paper, or limewater.

Circle the letter of the correct answer for each of the following questions.

a) Astudent collects a gas in a test tube. They insert a glowing splint into the tube and the splint relights.
Which gas is present?

C —is the only correct answer. 1 mark
Total: 1 mark

b) Gases made by burning a fuel containing carbon compounds are bubbled through solution X using the
apparatus shown below.

to vacuum

pump
A —

u |- solution X
burning fuel\&/ //
\_/

Which row from the table below identifies solution X and the result obtained when the fuel containing
compounds of carbon is burned and passed through solution X?

B —is the only correct answer. 1 mark
Total: 1 mark

c) Why must the litmus paper be "damp" when testing for chlorine gas?

B —is the only correct answer. 1 mark
Total: 1 mark

(Total for Question 1 is 3 marks)
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2. A student investigates the reaction between magnesium metal and dilute ethanoic acid.

The reaction produces a salt, magnesium ethanoate, and a gas.
a) ldentify the gas produced in this reaction and describe the chemical test for it.

Gas: Hydrogen or Ha. 1 mark
Test: use a lit splint. Accept burning splint. 1 mark
Result: a squeaky pop is heard. 1 mark

Total: 3 marks

b) Ethanoic acid is a weak carboxylic acid. In the space below, draw the displayed formula for a molecule
of ethanoic acid.

O

:
|
H—(|ZCOH

H
Accept any correct version of this diagram.
Award 1 mark for the correct functional group. Which is COOH. 1 mark
Award 1 mark for the remaining structure and correct bonds within it. 1 mark

Total: 2 marks

c) The student writes a balanced symbol equation for the reaction.
Complete the equation by filling in the missing formulae.

2CH3COOH + Mg — Mg(CH3C0O0); + H» 1 mark
Total: 1 mark

c) The theoretical yield for the reaction was 7.1 g but the actual yield the student obtained was 5.68 g.
Using this information calculate the percentage yield.

Relative atomic masses (Ar):H=1 C=12 O0=16 Mg = 24

(5.68 +~7.1) x 100 2 marks
=80 % 1 mark
Total: 3 marks

(Total for Question 2 is 9 marks)
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3. Astudent heats a sample of green copper carbonate powder in a test tube.
The copper carbonate decomposes to form a black copper oxide solid and carbon dioxide.
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stand = |
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Cold water

_— bath

a) The student wants to test the gas produced to prove that it is carbon dioxide.

Describe the chemical test that the student should do to determine if the gas is carbon dioxide.

A description to include the following:

Test: use limewater 1 mark

Result: the limewater become cloudy or milky white. 1 mark

Total: 2 marks

b) Complete the balanced symbol equation for this reaction.

CuCOs(s) = CuO(s) + COs(g)

Award 1 mark for each of the correct products.

Total: 2 marks

c) Carbon dioxide (CO,) is a covalent compound.
Draw the dot and cross diagram to show the bonding in a molecule of carbon dioxide.
Show outer shell electrons only.

184

Note: accept any correct version of this diagram for two marks.

Award 1 mark for the correct number of electrons on each atom. (1)

Award 1 mark for the correct number of electrons in the double bonds — 8 in total. (1)

Total: 2 marks

d) The student measures the mass of the test tube and contents before and after heating.
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Before heating: mass of test tube + copper carbonate =24.5g

After heating: mass of test tube + copper oxide =20.1g

Calculate the mass of carbon dioxide gas that escaped during the reaction.

24.5-20.1 1 mark

44 1 mark

Total: 2 marks

e) Explain why the mass of the solid in the test tube decreased during the reaction.

An explanation to include the following:

A gas was produced. 1 mark

Allow: carbon dioxide was produced.
This gas then escaped from the tube. 1 mark

Allow the gas / CO; left the tube / went into the atmosphere.

Total: 2 marks

(Total for Question 3 is 10 marks)
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4. A teacher prepares a sample of ammonia gas, NHs(g) in the laboratory by heating a mixture of solid

a)

b)

ammonium chloride and solid calcium hydroxide.

The balanced equation for this reaction is:

2NH4Cl + Ca(OH)2 — CaClz + 2H20 + 2NHs

Describe the chemical test to confirm the gas produced is ammonia.

Include the necessary condition of the test paper and the result.

A description to include the following:

Use damp or moist red litmus paper. 1 mark
Marking note: the paper must be damp or moist to gain the first mark.
which then turns blue. 1 mark

Total: 2 marks

Ammonia is an alkaline gas.
The student bubbles the ammonia gas into a solution of dilute sulfuric acid, HSOa.

Name the salt formed in this reaction and write its chemical formula.

Name of salt: ammonium sulfate.

1 mark

Formula: (NH4)2SO04

1 mark

Total: 2 marks

Calculate the percentage atom economy for the production of ammonia (NHs) in this reaction.

2NH4Cl + Ca(OH); — CaCl; + 2H20 + 2NH3

Give your answer to 3 significant figures.
Relative atomic masses (Ar) :H=1, N=14, O =16, Cl =35.5, Ca=40

Mr of desired product =2 x 17 =34

Mr of all reactants = 107 + 74 = 181 1 mark
(34 +181) x 100 1 mark
=18.8 1 mark

Total: 3 marks

(Total for Question 4 is 7 marks)
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5. Astudent investigates the electrolysis of concentrated hydrochloric acid, HCl using carbon electrodes.

Explain how the student can identify the gases produced at electrode A and electrode b.

In your answer, you should:

e Identify the gas produced at electrode A and the gas produced at electrode B.
e Describe the specific chemical test and the positive result for the gas produced at electrode A.
e Describe the specific chemical test and the positive result for the gas produced at electrode B.

Marking guidance
Level Marks Descriptor
The method would not lead to a valid identification of the gases.
Level 1 1-2 Relevant chemicals or apparatus are identified (e.g. mentioning litmus or

splints) but the application is unclear or incorrect.

The method would not necessarily lead to a valid identification of both gases,
or one gas is misidentified (e.g. oxygen instead of chlorine).

Most steps are identified, but the method is not fully logically sequenced.
The tests are correct but may not be linked to the correct electrode.

The method would lead to a valid identification of both gases produced.

All key steps are identified and logically sequenced.

The student correctly identifies which gas is at which electrode and gives the
correct test and result for both.

Level 2 3-4

Level 3 5-6

Indicative content:

Identification of gases:

e Electrode A is the negative electrode (cathode).

e Hydrogen is produced at electrode A.

e Electrode B is the positive electrode (anode).

e Chlorine is produced at electrode B (because the acid is concentrated).

Test for gas at A (Hydrogen):
e Use a burning/ lit splint.
e Resultis a (squeaky) pop sound.

Test for gas at B (Chlorine):
e Use damp / moist litmus paper (or universal indicator paper).
e Resultis the paper is bleached / turns white.

Note: If the student identifies the gas at B as oxygen (incorrect for concentrated
HCl), award maximum Level 2 if the test for oxygen is correct.

Total: 6 marks

(Total for Question 5 is 6 marks)
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6. A student investigates the decomposition of hydrogen peroxide solution, H20.
The hydrogen peroxide breaks down to form water and a gas.
To speed up the reaction, the student adds a small amount of black manganese dioxide powder, MnO,.

a) The student collects the gas produced in a test tube.
Describe the test and positive result to confirm that the gas is oxygen.

A description to include:

Test: use a glowing splint. 1 mark

Result: (The splint) relights. 1 mark

Total: 2 marks

b) Complete the balanced symbol equation for the decomposition of hydrogen peroxide.

2H,02(aq) — 2H,0(l) + O1(g)

Award 1 mark for each of the correct products.

Total: 2 marks

c¢) The manganese dioxide powder remains chemically unchanged at the end of the reaction.

What is the chemical name given to a substance that speeds up a reaction without being used up?

Catalyst. 1 mark
Total: 1 mark

d) Explain why the rate of the reaction decreases as the reaction proceeds.

An explanation to include:
The concentration of the hydrogen peroxide / reactant decreases. 1 mark

Allow: there are fewer reactant particles (in a given volume).
So the frequency of collisions decreases. 1 mark

Allow: fewer collisions per second.
Do not accept 'fewer collisions' without reference to time/frequency.

Total: 2 marks

(Total for Question 6 is 7 marks)
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