External assessment 2023

Question and response book

Chemistry
Paper 2

Time allowed

* Perusal time — 10 minutes

* Working time — 90 minutes

General instructions
* Answer all questions in this question and response book.

Write using black or blue pen.

QCAA-approved calculator permitted.
QCAA formula and data book provided.

Planning paper will not be marked.

Section 1 (54 marks)
» 9 short response questions
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Section 1

Instructions

* If you need more space for a response, use the additional
pages at the back of this book.

On the additional pages, write the question number you
are responding to.

Cancel any incorrect response by ruling a single
diagonal line through your work.

Write the page number of your alternative/additional
response, i.e. See page ...

If you do not do this, your original response will be
marked.

Do not write on this page

This page will not be marked

Do not write outside this box.
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Do not write outside this box.
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Do not write outside this box.
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Question 3 (7 marks)

An experiment was conducted at standard state conditions to
investigate the potential difference (V) produced by different
galvanic cells. The three cells used in the experiment are
shown.

Cell 1
W
S / / S |
Ag(s)\‘ Salt bridge . _graphite
\_AgNO; \ Cu(NO3), )
Cell 2
W
\ / R .
Mg(sk| L Salt bridge _graphite
[

\ Mg(NO3),

Do not write outside this box.
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Cell 3
)
( I
Cu(s ) /S ’ /d’\ —
)\‘ o Priee R .
|k N

\ Cu(NO3), / \ AgN /

(a) Predict which cell produced the highest voltage. Explain
your reasoning. [3 marks]

Do not write outside this box.

O 5 of 29



(b) Determine the maximum voltage that could be produced
by a fourth galvanic cell constructed from any of the
components used in the first three cells. Use oxidation
and reduction half-equations to justify your answer.

[4 marks]

Do not write outside this box.
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Do not write on this page

This page will not be marked

Continue to the next page
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Question 4 (8 marks)

Compound C has the molecular formula C,H4,0 and is either
an alcohol, an aldehyde or a carboxylic acid.

Compound C infrared spectrum
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Do not write outside this box.
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(a) Deduce the class of compound C. Explain your
reasoning. [4 marks]

Do not write outside this box.

9 of 29




(b) Deduce the structural formula and IUPAC name of two
isomers of compound C. [2 marks]

Isomer 1:

IUPAC name:

Isomer 2:

[UPAC name;

Note: If you make a mistake in the drawing, cancel it by
ruling a single diagonal line through your work and use the
additional response space at the back of this question and
response book.

Do not write outside this box.
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(c) Distinguish between structural and geometric isomers.
[2 marks]

Do not write outside this box.
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Do not write outside this box.
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Do not write outside this box.
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Do not write outside this box.
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Do not write outside this box.
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Do not write outside this box.
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Question 7 (4 marks)

When heated in a sealed container, solid mercury(ll) oxide
(HgO) decomposed to form metallic mercury (Hg) and
oxygen gas (O,).

2HgO(s) = 2Hg(l) + O(g)
Orange Silver Colourless

(a) Identify whether the reaction occurs in an open or closed
system. [1 mark]

(b) Explain why the colour of the system does not change
once equilibrium is established. [3 marks]

Do not write outside this box.
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Do not write outside this box.
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Do not write outside this box.
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Do not write outside this box.
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Question 9 (4 marks)

Aspirin (CgHgO,4) can be produced from a reaction between
salicylic acid (C;HgO3) and acetic anhydride (C4HgO3) with
ethanoic acid being a minor product.

C7HgOs(s) + C4HgO3(aq) — CgHgOy(s) + CoH4O4(aq)

Calculate the mass of salicylic acid required to produce
8.25 g of aspirin if the percentage yield of the reaction is
60%. Show your working.

End of paper

Do not write outside this box.
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Additional page for student responses
Write the question number you are responding to.

Do not write outside this box.
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Additional page for student responses
Write the question number you are responding to.

Do not write outside this box.
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Additional page for student responses
Write the question number you are responding to.

Do not write outside this box.
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Additional page for student responses
Write the question number you are responding to.

Do not write outside this box.

[] 26 of 29



Additional page for student responses
Write the question number you are responding to.

Do not write outside this box.

] 27 of 29



Additional page for student responses
Write the question number you are responding to.

Do not write outside this box.
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Additional page for student responses
Write the question number you are responding to.

Do not write outside this box.
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