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s Section A

Answer all four questions in this section.

This recipe is for banana nut bread. Nutritional values indicate 6.6 g of sugar
(sucrose) per serving. The recipe serves 12, :

Y2 cup butter 1teaspoon baking soda ...
1%2 cups sugar ' 1 cup mashed bananas

2 eggs 1'%3 teaspoons vanilla

1l teaspoons salt 1% cups chopped pecans

114 cups flour

@ )  Baking soda, NaHCO,, is used to make the bread rise. It
decomposes when it is heated. B g

2 NaHCO, - N2,CO, + H,0 + CO,

Calculate the volume of carbon dioxide pfoduced by . one
teaspoon (5g) of baking soda at rp.t. TA; C12; H, 1; O, 16;
Na; 23]. -

[3]

(i) Name the ingredient in the recipe which can be replaced by
potassium chloride.

[1]
(iii) Potassium ions are abundant in bananas.
State the oxidation number of the potassium ion.
[1]
[Turn over



5061

(©)

(c)

-t

re will be 6.6 g of sucrose.

In one serving of banana nut bread the
then glucose is used for

When digested, sucrose will turn to glucose,
energy production in the body.

CpHOn + H,0 -2 CH,,0,
sucrose glucose

Calculate the mass of glucose produced from 6.6 g of sucrose.

(2]

The overall equation for energy production from glucose is given.
C,H,,0, + 60, -6 CO, + 6 H,0 AH =-2800 K]
Use the mass of glucose in your answer to (b) to find

(i) the mass of water produced from this mass of glucose,

(1]

(i) the amount of heat enefgy produced, in kilojoules.

(2]

Total marks [10]
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2. The diagram shows a polluted river flowing through a parfofa town.

Sewerage
Treatment
Plant

Uoutlet

. Site 2

Site 3
outlet

Sosa Fertthzer Plant
; Ball Park

(@ Bneﬂy explam how you would recognize a river polluted by
phosphates. :

[1]

(b)  Chemistry students carried out a number of tests at the different sites.

Test Results
Site - phosphates  dissolved oxygen
| mg/L - mg/L
1 100 10.0
2 220 40
3 -~ 25.0 35
4 280 . 22
5 27.0 8.0"

5061 [Turn over



- (i)  Plot two bar graphs to represent the results of the water testing.
The x-axis is same in both graphs. Use a scale marked in

5 mg/L units on the y-axis.

(4]

Identify the site which shows the largest change in

(i) phosphate concentration;

(iii) dissolved oxygen concentration.

(iv) Use the information given fo identify the source which is the
greatest contributor to the phosphate pollution. -

[3]

()  State where phosphates enter the river and give the source of the
phosphates.

[1]
(d). Name another pollutant which may enter the river at site 4.
nr
Total marks [10]
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- Elecn-oplaﬁ:ig i3 the ceating of an object with a thin layer of metal in an
electrolytic cell

(a) (i) Before plastic automobile bumpers, name the transition metal
that was used to electroplate the old iron bumpers.

[1]

(ii)  Give two reasons for the electroplating of bumpers.

(2 -

M @ Sketch an elécﬁ'olyﬁc cell to coat an iron ring with silver. Use
silver nitrate as an’electrolyte. The anode is made of silver.
Label the cathode and anode. ’

: ° - [4]

(i) Write symbolic equations for the 'rezicﬁons at the anode and
cathode. |
Cathode -

Anode tzl

() Give one industrial application * of electrolysis other than
electroplating.
' 1]

Total marks [10]
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Methanol may be used to produce gasohﬁe. A special catalyst (ZSM-5) may
be used to assist the reactions.

The reactions are:

(a)

(b)

(9]

(d)

(e

Stage 1 methanol — water + dimethyl ether (CFL),0

Stage2 (CH,),0 - ethene+water
Stage3 ethene — hydrocarbons of C,to Cpy

Write the chemical formulae of the organic compounds methanol and
ethane. '

Methanol
(21

ethane
Give a name for the type of reaction that takes place in stage 3.
(1]

Draw the structural diagram of a molecule having six carbon atoms
that could be formed in stage 3. :

[1]

Ethanoic acid’is a weak acid. Two substances that can react with it are
some metals and alcohols.

Explam the te_rn"L weak acic—l..

| [1]
Write ‘aL baﬂanc;ed chemical reaction for etharioic acid with

(i) . magnesium, ’ [2]
(ii) methanol [2]

(i) Name the type of compound formed in (e)(ii).

[1]

A,
iy

B
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Section B

Answer any two questions.

The diagram represents a number of chemical reactions,

: green powder
2 M . -
Heated - H,50, (dilute)

CTION 1

l black powder H,SO0, (dilute)’ I colourgass gas

N

REACTION 3 lesq (dilute)|

REACTION 2 lﬁmewater, milky

_Lblue solution e white précipitate
_ o R

(o)

) NaOH(aq)

blue precipitate | -
P :

(a)
b

(©

(d)

Name the substances M, N, O, P, Q and R. - 161

Using the reagents named write balanced equations for
 REACTIONT |

() REACTION 2

(i) REACTION3Z . " 6]

The blue solution, O, was electrolysed using graphite rods.: A
brownish-pink solid was deposited at the cathode.

’

(@ Name the solid depoj’Sited at the cathode.

(ii)  Write the jonic half reaction that takes Place at the cathod_e.

(iii) ‘Name the gaseous product formed at the anode. - [4]

Using iriformation in (c)(ii) calculate the mass of solid produced if

4 moles of electrons were transferred. [2]

[Turn over
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(6) An.are of copper contains copper carbonate. If electricity is not

available for the electrolysis proé%ss, suggest how metallic copper
could be obtained from its ore. (2]

Total marks [20]
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(@)

()

'(c)'

(d)

(e)

@  Describe the flame that is seen when this hydrocarbon burns in

s s

A hydrocarbon X contains 82.76% of carbon by mass and has a relative
molecular mass of 58. The hydrocarbon X slowly reacts with chlorine
in the presence of diffused sunlight.

() Find the percentage of hydrogen in the compound.
(i)  Determine the empirical formula of X.

(ili) ~Determine the molecular formula of X, S [ |

(i)  Define the term isomer. (2]

() Drawand name the structural formula of X and draw one other
isomer that has this formula, , [3]

State two pieces of evidence, from the formula, that are Iizsed to
classify X into a specific homologous series and state the M, of the
next member of this homologous series. - . . [2]

()  Write an equation for the reaction of hydrocarbon X with
chlorine in diffused sunlight. ' * s [2]

(i)  Name this type of reaction. [1]

-

a limited supply of oxygen. 11 -

()  Name the toxic gas formed in the conditions described in (3). [1]

(i) Find the volume of ongen ‘which will be used up when one
mole of hydrocarbon X burns in excess oxygen. : [2]

Total narks [20]
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A student took a lump of dirty limestone with a mass of 1.0 g and reacted it
with an excess of hydrochloric acid. The carbon dioxide gas produced by the
reaction was collected and its volume measured at regular intervals at r.p.t.

The experiment was repeated using 1.0 g of small pieces of dirty limestone.

The experiment was repeated a third time using 1.0 g of finely powdered
dirty limestone. '

The_studeﬁt’ s data is recorded as shown.

Bme/nith, 012345673'"910 1|12

exptA/am® | 0 | 11|22 | 33 |435(535| 63 | 71 |77.5|795 g0 | 80 | 80

expt B/em?® 0°|185(37.5(54.5|67.5}74.5|78.5 80 | 80 | 80 [ 80 | 80 80

5061

(a) Draw and label graphs for experiment A and expériment B using the
:  same axes. (8]

(b)  On the same g,raph draw a curve for the expected results when the
student uses 1.0 g of finely powdered dirty limestone. Label -this
graph C. : (2]

(0 () Write a balanced equation for the Ireéction that occurs in all

three ea'cperi.ments'. _ [2]

(i) Calculate the number of moles present in 1 g of pure carbonate, -

CaCO,. o [2]

(iii) Use your équaﬁon in (9@ to find the number of moles of
calcium in 1 g of the pure limestone. :

Determine the volume of Cbz produced from the pure sample
at r.t.p. (2]

(iv) Calculate the number of moles of carbon dioxide preéent in the
' maximum volume of carbon dioxide given off in experiment A

from 1 g of dirty limestone. - [1]
(v) Find the percentage of calcium carbonate in the limestone. [2]

(d) Useyour knowledge of the kinetic theory to explain why dry ice takes
energy from its surroundings when it becomes a gas. - [1]

Total marks [20]
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