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SECTION A

15 multiple choice questions ~ 1 mark each
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SECTION A

Questions 1 - 10 - multiple choice

Attempt ALL questions

Choose the best answer and indicate vour choice by placing a cross (X) in the appropriate
space on the Answer gnd.

-

PNV, ) SN
é‘r H
%

et ?
- . . . e . gg@,,\ﬁ
1. The reaction of gthene with bromig is; e

o e
X a substitution Teaction that occurs spontaneousty
B a substitution reaction that occurs in the presence of a catalyst
? an addition reaction that occurs spontaneously
an additlon reaction that occurs in the presence of a catalyst
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2. A student was asked to distinguish between two white powders, one of which was
glucose and the other sodium chloride.

Which physical property would be the best to test?

B e
,?

i i i. 3 5 f m
solubility in water —# befh alvcsse o 2o i chlacide ace ploks 18 PREL (¥ e
hardness -

thermal conductivity
electrical conductivity in aqueous solution
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3.  Zinc metal can be formed by extracting it from its ore. The first step in this extraction
process is to roast the sulphide ore in air, N oles . 2E0

sf,ufx

2ZHS(5) + 302(3) - ZZHO(S) + 2802(3)

300 g of zinc sulphide is roasted with air.
The volume of sulfur dioxide released into the atmosphere at 101.3 kPa and 298 K 15

closest to:

130 ml.
B/ 75L
C  130L
D  75000L
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4. Each line in the diagram below represents a strand in the polymer chain polyethylene.
LINEAR. PoLfaER. BRACHED Pouyrer

o

PR T
[HDPE S {LbYE)
Polymer A Polymer B

D be more rigid and dense

ﬁ more easily dissolved in a non-polar substance such as kerosene
;ﬁ react rapidly with bromine water

B take much longer to break down in sunlight

5.  Consider the reaction described by the equation below:
CH;OH - (CH; + H,O

This reaction is an example of:

X polymerisation
B, hydration
/C) dehydration
Mﬁ addition

6.  The pH of 0.0015 mol L™ nitric acid is closest to:

e 5‘:‘ e ]
A 2 g?i - ﬁfﬂgw«;% Lo H
B 3 o
:‘% o g‘?e@
...2 o 1
2. e ?
B, 15 x 3
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7. Swimming pools are sterilised by adding calcium hypochlorite, Ca(OCl);,, or sodium
hypochlorite, NaOCl. The equilibrium involved 1s:

OCE—{aq) =+ H20(§} & HOCi(aq) + OHM(aq)

The species that is best at destroying bacteria and at resisting decomposition by
sunlight is HOCL

Identify the reaction conditions that will favour the formation of HOCL.

N F #.
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8.  When using a pipette, you should always:

rinse it with distilled water before use |
ensure it is clamped vertically —s» kv 4
rinse it with the solution to be used

ensure that the last drops are drained by shaking or blowing it

€.

Sop %

1 A7 0 T S

9. The conjugate base of the HSO, is: S =
eid
@ 8042- L SR
B H)S04
e so*
B, SO”

10. The pH of four acids and their concentrations are shown in the table below.

Acid Conc. (mol L-1) pH
A 0.1 P,
B 0.05 0
C 0.01 2.0
D 0.1 2.0

Which acid in the table is the weakest?

(A) A
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SECTION B
Questions 11 — 16 - 30 marks

Attempt ALL questions
Write your answers in the space provided after each question.

11.  Polyvinylchloride (PVC) is a widely used polymer.

" (a) Identify the systematic name for the monomer used to manufacture PVC. [1]
;m,

(2]
byt di
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fc) Explam why the recycimg of plastlcs is an important means of conserving our
fossil fuel resources. (2]
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12. Many cosmetic and pharrnaceutacal preparations require the use of a solvent such as
ethanol, which can be produced by the fermentation of sugars.

(a) Reiate the use of ethanol as a soivent to the nature of the ethanol molecule. - [2]

D P a5 A e For i

; ?M; 3’ 7 o A @w&g ey g};sz §

(b) Descrlbe the conditlon “fgeqmred to produce ethanol by the fermentatlon of
e R ;

glucose.

{¢) Explain how mass changes can be used to monitor the fermentation reaction.

A smtabie equauon ShouId be included i in your answer. 2]
‘:""’ i3 '?‘ ) ';. fu,;«.; xﬂf’w 4 (Z§ oy )
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13.  The equations below show the half reactions involved in the operation of a vanadium
redox cell.

R
f&ﬁv}%@f{;vf g

V* o+ e o V'OE'=.026V ,
a.ggz"' ﬁ %3 z;?g:% 55:; =4 37 n
VO, + 2H + ¢ < VO + HZO Eof« 1.00V
VO e VL HE D VO e R Frad = 12V
The reactlon dlr;ctlon depends whether the cell is charglng; or dlschargmg o
se bhalf eguarion w%:l dfﬁfm ieﬁfw‘ﬁ E7 s pediniiion yeneiion ol e hoad
¥
(a) Identify the anode reaction when the cell is ogeratmg as a galvamc ceil [1]
%i pEn Wm‘i v;g%%} {;w iw m gf} %}‘ %g’ /(* ; ggg
(b) Write the overall ceH reaction when the cell is operating as a galvanic cell. [1]

VO x VT 2WT = 0T e vy

(¢) Calculate the theoretical cell voltage that this cell could deliver under standard
conditions. ) [1]
e 1004 026 = 126

.- .c-a- 4 S L L L R R e R LR LR LR

(d) Describe ONE advantage of the vanadium redox cell in terms of its impact on
society or the environment. 5 (2]

;\% Lifam, AL /‘%W

14.  Use net ionic equations to explain the amphiprotic nature of sodium hydrogen

carbonate in ac:‘i dic and basic conditions.
ol
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15. The procedure below was carried out to decarbonate a soft drink.

» Weigh an unopened can of soft drink using an electronic balance
» Open the can

» Place the can on a hot plate until it just begins to boil

» When cool, reweigh the can to determine the mass loss

(a) Explain why heating the soft drink will cause the carbon dioxide to be lost. [3]
) hs e Tewpedabure inciemiss. . The solubiliy ok cadbo
Ao xvde. ACLEMLL is s otcomr Yo Saluho
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(b) Describe a modification required to make the results more valid and reliable for

calculating the mass loss of carbon dioxide. [2]
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16. Potassium metabisulfite, K»S,0s, is added to wine to prevent oxidation. It works by
reacting with water and the acids in wine as follows:

§=

8205%{3@ + HQOQ) =2 2HSO03 g
Then HSEOwy + HiO'w < SOwg * 2H:O0 (3)

Use the above equation to explain how the addition of metabisulfite affects the pH of
the wine. [5]
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SECTION C

Question 17 — 18 - 5 marks each

17. Cellulose is an example of a natural biopolymer produced by condensation. Molecules
of glucose (CgH1204) join together to form this complex molecule. A section of its
structure is shown in the following diagram.

(EH:OH {f]i ?H
H C O O C C H
| ' [ i '
N / H \\C/ \C/ OH H\C/

NS \ /
o _—
\or o\ /N
T z ¢0
H OH

I
CH;0H
(a) Cellulose is a major component of biomass. What does the term biomass mean? [1]
Ty 0 < i R ¢ gt
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(b) The production of cellulose from glucose produces another product. What is the
name of the second product? n

petrochemicals. [3]
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18.  As a major practical task a student was set four tasks:

+ Prepare a standard solution from a primary standard

« Use this standard to determine the concentration of a hydrochloric acid solution

» Use the hydrochloric acid solution to determine the concentration of sodium
hydroxide solution

« Use the standardised sodium hydroxide solution to determine the amount of
citric acid in a sample of lime juice.

(a) Name a specific primary standard and outline the characteristics which make its
use suitable. 2]

..... €45 Sedwm cadhoele,

S Ee veaek il etveespls

(b) The HCl solution was standardised and found to have a concentration of
0.608 mol L. The student then determined the amount of citric acid in a sample

of lime juice, using the method shown below.

A sodium hydroxide solution was standardised against the hydrochloric acid and
found to have a concentration of 0.075 mol L. 25 mL of lime juice was diluted
to 250 mL and 25 mL samples of the diluted solution were titrated with the
sodium hydroxide to determine how much citric acid was present.
The reaction was:
Sy 48 3
CeHsOr +(2NaOH > CHsONay + 3H0

Given that the average amount of NaOH used was 40.0 mL, calculate the
concentration of citric acid in the original lime juice. [3]
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