Marks
7. (c) (continued)

(ii) 5-0 g of behenic acid can be obtained from 50-0 cm?® of ben oil.
1 litre of ben oil costs £90.

How much would it cost to buy sufficient ben oil to produce 20-0g of
behenic acid?

1
(111) When conditioner containing behenic acid is applied to hair, the behenic
acid molecules make strong intermolecular hydrogen bonds to the keratin
protein molecules.
On the diagram below use a dotted line to show one hydrogen bond that
could be made between a behenic acid molecule and the keratin.
H H O H H
H—(li—(CH 2)19—(|3—y:—O—H H—(ll—(CH 2)19—(|3—C—O—H
o o
H @) H H (0] H H O]
S S S N S
| H —é —H H —(ll —H
o s
H' H'
H H O
AP S
g g 1
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7. (continued)
(d) Blocked drains can be very unpleasant. Common causes of blocked drains in
homes are fats, hair and food waste.
Using your knowledge of chemistry, comment on chemical methods that
might be used to unblock drains.
3
)
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8. (a) Carbon monoxide gas is produced as a result of the incomplete combustion of
fuels.
The amount of carbon monoxide in the atmosphere is controlled by a series of
free radical reactions.
(1) What is meant by the term free radical?
1
(i) Why do free radicals form in the atmosphere?
1

(111) The equation shows one of the steps in the free radical chain reaction
which controls the level of carbon monoxide.

cO + HO- —> CO, + He

What term describes this type of step in the free radical chain reaction

1
(b) Carbon monoxide can be used to produce the gas tricarbon dioxide, C;0,, a
substance used to bind dyes to natural fur.
Draw a structural formula for tricarbon dioxide.
1
“4)
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9. A student investigated the effect of changing temperature on the rate of chemical
reaction.
The results from the investigation are shown in the graph below.
0-07
0-06 »
/
0-05
/
T, 0-04
~
o}
= pd
 0-03 Tad
0-02 d
0-01
0
20 25 30 35 40 45 50 55 60 65
Temperature/°C
(a) Use the graph to determine the temperature rise required to double the rate of
reaction.
1
(b) Collision theory can be used to explain reaction rates.
Collision theory states that for two molecules to react, they must first collide
with one another.
State two conditions necessary for the collisions to result in the formation of
products.
2
3)
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10. 'The table shows the boiling points of some alcohols.

Alcohol Boiling point/°C
CH,CH,CH,CH,0H 118
OH
| 98
CH,CH,CHCH,
CH,
| 108
CH,CHCH,OH
CH,CH,CH,CH,CHOH 137
OH
| 119
CH,CH,CH,CHCH,
CH,
| 128
CH,CH,CHCH,0H
OH
|
CH,CH,CCH, 101
|
CH,
CH,CH,CH,CH,CH,CH,0H 159
CH,
| 149
CH,CH,CH,CHCH,OH
OH
|
CH,CH,CH,CCH, 121
|
CH

3

(a) Using information from the table, describe two ways in which differences in
the structures affect boiling point of isomeric alcohols.

(b) Predict a boiling point for hexan-2-ol.

[X273/12/02]
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11. Some types of steel contain manganese.
The manganese content of a steel can be determined by converting the manganese
into permanganate ions.
The steel is reacted with nitric acid giving manganese ions in solution. These are
converted into permanganate ions by reaction with periodate ions.
Mn(s) — Mn**(aq) — MnO, (aq)
During the reaction the periodate ions, 10, (aq), are reduced to iodate ions,
10, (aq).
(a) Complete the ion-electron equation for this reduction reaction -
10, (aq) — 105 (aq) 1
(b) When light is shone through a permanganate solution some of the light is
absorbed.
The concentration of a permanganate solution can be found by measuring
the amount of light absorbed and comparing this with the light absorbed by
solutions of known concentration.
(1) To obtain solutions of known concentration a stock solution of
accurately known concentration is first prepared.
Describe how a stock solution of accurately known concentration could
be prepared from a weighed sample of potassium permanganate crystals.
2
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11. (b) (continued)

The graph was plotted using the absorbance of different permanganate
solutions.

0-50

0-45

0-40

0-35

0-30 =

0-25
Absorbance

0-20

0-15

0-10

0-05

0-00
0 5 10 15 20 25 30 35 40 45 50

Permanganate concentration/mg 1™

(i) A sample of steel was reacted to give one litre of solution containing
permanganate ions. The absorbance of the solution was 0-30.

Use your graph to determine the mass of manganese in the steel sample.

(1 mole of manganese gives 1 mole of permanganate ions.)

(6)

[Turn over
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12. A chemical explosion is the result of a very rapid reaction that generates a large
quantity of heat energy and, usually, a large quantity of gas.
(a) The explosive RDX, C;HN.O,, 1s used in the controlled demolition of
disused buildings.
During the reaction it decomposes as shown.
C;HeOgNg(s)  — 3CO(g) + 3H,0(g) + 3N,(2)
Calculate the volume, in litres, of gas released when 1:0 g of RDX decomposes.
Take the molar volume of the gases to be 24 litres mol ..
3
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12.

(continued)

(b) The products formed when an explosive substance decomposes can be
predicted by applying the Kistiakowsky-Wilson rules.
number of oxygen atoms in the molecular formula to predict the products.

These rules use the

In the example below these rules are applied to the decomposition of the
explosive RDX, C;H,N,O,

Atoms
Rule Rule available in Apply Rule to
Number show products
C;HN¢Oq
Using oxygen atoms from the
1 formula . convert any carbon 3% C 3CO formed
atoms in the formula to
carbon monoxide.
If any oxygen atoms remain
2 convert H atoms in the|3 X O remain |3H,O formed
formula to water.
If any oxygen atoms still
3 remain then convert CO ONO nel:;)lrleeft No CO, formed
formed to CO,. e
4 Convert any nitrogen atoms 6 x N 3N2 formed
in the formula to N,.
Decomposition equation:
CHgNO4(s) —  3CO(g) + 3H,0(g) +  3Ny(g)

By applying the same set of rules, complete the equation for the decomposition
of the explosive PETN, C;H¢N,O,,.

CsHgN,O,(s)

[X273/12/02]
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ADDITIONAL DIAGRAM FOR QUESTION 4(a)

dry ammonia

ammonium chloride
+ calcium hydroxide

NS
-

heat

[X273/12/02] Page thirty-six

Marks

il

DO NOT
WRITE
IN THIS

MARGIN




