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NESA STUDENT NUMBER

Section 1

20 marks

o Attempt Questions 1-20.

r Use the multiple-choice answer sheet at the back of sec-tion 2A to answer
the multiple-choice questions for Section 1.

S1

Question t (1 mark)

An organic compound shown below

H

C

H-O HHHH H

Which are the TWO functionalgroups present in this molecule?

(A) Amide and ester.

(B) Amide and carbonyl.

(C) Carboxyland amine.

(D) Alkene and amine.

Question 2 (1 mark)

Which of the following conditions would be appropriate to cany out the foltowing synthesis?

,\
I

HHHHH HH

(A) Brz and UV light.

(B) Brz dissolved in water.

(C) HBr and heat.

(D) HBr andZnClz catalyst.
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NESA STUDENT NUMBER

Use the following information to answer questions 17-18.

A student was required to construct a model to help others visualise the composition of a solution of 0.1 M
hydrofluoric acid. They were told this acid had a K, value of 6.7 x 10-4. The student had access to children,s
building blocks of various colours, like those shown in the image. The student counted out 25 dark blocks and
25light blocks and created the following key.

Fluoride ion Hydrogen ion Hydrogen fluoride molecule

m-l. efin*we

The student used the K, value provided to determine, via calculation, the appropriate number of dark and light
blocks to join to make the number of 'HF molecules' in the model consistent with the K, value for the acid.

After joining the calculated numberof blocks, they finally placed all single and joined blocks into a large beaker.
This was presented as the final model.

Question 17 (1 mark)

How rnany separate dark blocks should the student have placed into the beaker to make the model show the
correct percent ionisation for the acid?

(A') 2

(B) 6

(c) 12

(D) 23

Question 18 (1 mark)

Other students assessed the model and were asked to state some of its limitations based on the aim of the
modelling exercise. Four statements made are shown below.

l. The model should have ineluded some different coloured blocks to represent the proportion of
hydroxide ions also present in the solution.

ll. The building blocks used were too big to represent actual ions and molecules.

lll. lt did not include the most common chemical present in the 0.1 M HF being modelled.

tV. The true nature of the hydrogen ion in aqueous solution is not shown by the model.

Given the aim of the exercise, which of the above statements are significant limitations of the final model
presented?

(A) land ll

(B) land lV

(C) lland lll

(D) llland tV
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Marks

Question 6 (3 marks)

Consider the following equilibrium system shown.

2NOz(g) = NzO+(g)

An experiment is conducted to understand the relationship between reversibility, temperature and
entropy.

Temperature ('C) aG (kJ) K"q

100 8.4 0.067

0 -9.2 58

-196 43.7 3.8 x 102e

It is known that when AG = 0, the reaction is at equilibrium (K* = 1;.

Explain the changes that occur when the sealed tube containing the brown NOz gas is immersed in

liquid nitrogen -196"C, in terms of reversibility, enthalpy and entropy.
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