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PART A — GENERAL CHEMISTRY

INSTRUCTIONS — SECTION 1

1.

2
3.
4

Clearly mark your multiple choice answer sheet: GENERAL CHEMISTRY
Write your name and fill out your student number on the multiple choice answer sheet.
Do not fold or staple the multiple choice answer sheet.

Indicate each answer clearly by blocking out the chosen letter, preferably with a soft pencil
although pen can be used.

Only one answer per question is correct. There will be no negative marking to penalise
incorrect answers, but if you enter more than one choice per question you will receive zero
for that question.

Mistakes may be corrected by carefully erasing the pencil marking. Once erased, your new
choice must be indicated as described on the multiple choice answer sheet. Do not use

lypex.

SECTION 1 — MULTIPLE CHOICE
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Select the strong acid from the list below:

HNO2
CH3;COOH
HNO3
NH4*

The pH of the solution of 0.0142 M Ca(OH); is:

1.55
1.85
12.15
12.45

Which of the following are conjugate acid-base pairs?
H2S04; SO42

H>SO3; HSOsZ“

HCIO4; ClO5~

CH3sNH3*; CHaNH2

Given the equation:
2Cr(s) + 3Pb%*(aq) — 2Cr’*(aq) + 3Pb(s)

which is the correct reduction half-reaction?
Pb?*(aq) + 2e~ — Pb(s)
Pb?*(aq) — Pb(s) + 2e~
Cr(s) — Cr**(aq) + 3e”

Cr(s) + 3e” — Cr¥*(aq)
3/....
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The oxidation number of Mn in MnOy7 is:

+14
+7
+6
+12

The pH of a mixture containing 50.00 mL of 0.125 M HCl and 50.00 mL of 0.125
M KOH is:

12.62
10.33
7.00
273

Which one of the following equations is a redox equation?
Ba%*(aq) + SO4*(ag) — BaSO4(s)

Ba(s) + Cla(g) — BaCla(s)

BaCOai(s) + 2H'(ag) — Ba*(aq) + CO(g)
Ba(NOs)(aq) + K2COs(aq) — BaCOs(s) + 2KNO3(aq)

The pH of an aqueous solution changes from 5.20 to 8.60. What has happened
to the hydronium ion concentration?

increased
decreased
become zero
did not change

The molar H* concentration of a solution with a pH of 9.9 is:

5.65x 10" M
1.26 x 10" M
2.82x10°M
3.23x 10" M

The reaction between calcium hydroxide and ammonium chloride is best
described as a(n):

combination reaction
precipitation reaction
redox reaction
acid-base reaction

What do we call the reaction of an acid with a base?

oxidation
neutralisation
amphoteric
reduction

A substance which ionizes completely in solution is called a:

non-electrolyte
weak electrolyte
strong electrolyte

none of the above [12 x 2,5 = 30]
4/....
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SECTION 2 — LONG QUESTIONS

QUESTION 1

1.1 Calculate the pH AND pOH for each of the following:

11.1 1.52 g of HNO; in 575.00 mL of solution [Molar mass (g mol'): HNO3 =
63.0119] (6)

1.1.2 5.251 x 10*M of KOH (4)

1.1.3 3.893 x 10° M of [H'] (3)

1.2 A 0.100 M solution of chloroacetic acid (CICH2COOH) is 11.05% ionized.
Using this information, calculate [CICH2COQ], [H*], [CICH2COOH] and K, for
chloroacetic acid (7)

1.3 Calculate the Ka (acid-dissociation constant) of a 0.020 M solution of niacin
(CeHsNO2) at a pH of 3.26. (9)

1.4 The active ingredient in aspirin is acetylsalicylic acid (HCgH704), a
monoprotic acid with Ka = 3.3 x 104 at 25°C. What is the pH of a solution
obtained by dissolving two extra-strength aspirin tablets, containing
500 mg of acetylsalicylic acid each in 250 mL of water?
[Molar mass (g mol™): HCoH7O4 = 180.157] (12)

[41]

QUESTION 2

21 In an analysis 1.2278 g of antacid powder was weighed and 29.61 mL of
1.0360 M HCI were added to neutralise the antacid. If excess HCI required
27.35 mL of 0.5034 M NaOH for neutralisation, calculate the %(wiw) OH™ in
the powder. [Molar mass OH™: 17.007 g mol”] (6)

2.2 Consider the following redox equation occurring in an acidic medium and
answer the question below:

Cr2072‘ + C2042' — Cr* + CO;

2.2.1 Identify the reducing agent in the above half reactions AND define the term
reducing agent. (3)

222 Calculate the oxidation number of Cr in Cr207%". (2)

223 Balance each half reaction and classify each as a reduction or oxidation. (4)

2.2.4 Write the overall balanced redox equation. (3)

[18]

5/....
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PART B — ORGANIC CHEMISTRY

INSTRUCTIONS — SECTION 1

1.
2
3.

Clearly mark your multiple choice answer sheet: ORGANIC CHEMISTRY
Write your name and fill out your student number on the multiple choice answer sheet.
Do not fold or staple the multiple choice answer sheet.

Indicate each answer clearly by blocking out the chosen letter, preferably with a soft pencil
although pen can be used.

Only one answer per question is correct. There will be no negative marking to penalise
incorrect answers, but if you enter more than one choice per question you will receive zero

for that question.

Mistakes may be corrected by carefully erasing the pencil marking. Once erased, your new
choice must be indicated as described on the multiple choice answer sheet. Do not use

typex.

SECTION 1 — MULTIPLE CHOICE
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Which of the following compounds has the highest solubility in water?
CH3CH2-O-CH2CH2CHas

CH3CH(OH)CH2CH2CHg

CH3(CHz)3CHs

CH3CH(OH)CH(OH)CH2CHa

Classify each of the following amines as primary, secondary or tertiary.

N(CHs),

(CH,),CHNH, (CH;);CNH,

| Primary, Il Primary, lll Tertiary

| Primary, || Secondary, |ll Secondary
| Primary, Il Tertiary, Il Secondary

| Secondary, |l Primary, lll Tertiary

The reaction of 2-pentanol with KMnO4 to form pentanone is called:

Substitution
Addition
Oxidation
Elimination

B v
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The compound pyridine (C4HgN) is an example of a:

cyclic ester
heterocyclic amine
tertiary alcohol
cyclic amide

The names of the acid and alcohol used to prepare the following compound
is:

0
OCH,CH,CH,CHs

OH

butanoic acid and phenol

benzoic acid and butanol

butanoic acid and 2,2-dihydroxybenzene
2-hydroxybenzoic acid and butanol

Which compound shows hydrogen bonding?
CH3CH3

CHi:OCH3;

CH3CH20H

CHaCH-CI

Ethers show constitutional (structural) isomerism with:

aldehydes
alcohols
ketones
carboxylic acid

Propanal and propanone can be distinguished by:

the Tollen’ Test
the Lucas Test
their solubility in water
All of the above

Which of the following classes of compounds contain a carbony! carbon?
(i) Aldehydes (i) Alcohols (i} Phenols (iv) Ketones

Tois
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10. Compounds of the type R;C-OH are referred to as

A. secondary
B. quaternary
C. primary
D. tertiary

alcohols.

[10 x 2= 20]

B
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SECTION 2 — LONG QUESTIONS

QUESTION 1

1.1 Draw the bondline structures which correspond with the given names.

1.1.1  2,2-dimethyl-1,3-heptanediol (3)
1.1.2 isopropyl 4-methylpentanoate (3)
1.1.3 1,5- pentanedioic acid (3)
1.1.4 3-pentenal (3)
1.1.5 formaldehyde (3)

[15]

QUESTION 2

2.1 Name the following compounds according to I[UPAC rules:
2.1.1  (CH3)2CH-N(CH2-CHs)2 2.1.2 CH3CH2CH(CH3)CH:CI

Br ) Q
OH

2.1.3 2.1.4
(11)

2.2  Explain together with a diagram why butanol is more soluble in water than butane (6)

23  Arrange the following compounds according to their expected boiling points, starting
with lowest boiling point first and explain your answer. (6)

Diethyl ether, sec-Butyl alcohol, pentane

[23]

9/...
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