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29.6.2 Chemistry Paper 2 (233/2) MANYAM FRANCHISE

| (a)

(b)

2 (@)

(b)

ey

Two reagents that can be used to prepare chlorine gas are manganese (IV) oxide and
concentrated hydrochloric acid.

() Write an equation forbzhe reaction. {1 mark)
(i) Give the formula of another reagent that can be ?cacted with concentrated

hydrochloric acid to produce chlorine gas. {1 mark)

{ii)  Describe how the chlorine gas could be dried in the laboratory. (2 marks)

In an experiment, dry chlorine gas was reacted with aluminium as shown in ﬁgure L

.~ Calcium oxide ,
Algminium, ¢ j
Cmnbastion\ L
- tube \”\-., "*&\ ;
nych!onﬂi%“‘wv e
gas Copl RS e
: !
y
A
) Name substance A. : (1 mark)

(i}  Write an equation for the reaction that took place in the combustion tube.
{1 mark)

{iiiy  0.84 g of aluminium reacted completely with chlorine gas. Calculate the
volume of chlorine gas used (Molar gas volume is 24dm’, Al = 274

(3 marks)
(iv)  Give two reasons why calcium oxide is used in the set up. {2 marks)
Draw the structures of the following compounds: ' {2 marks)

{ 2- methylbut-2-enc;

(i heptanoic actd.

Describe a physical test that can be used to distinguish between methanol and hexanol.
‘ (2 marks}

Use the flow chart below to answer the questions that follow,
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CHCO0OUH OH
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Step Vi é%ep i
Producis -t CHCHOH,, -
e Ajr -t Na
- C
Step 11
- Step ¥ Step IV :
B - CoHay e CiHugy
HCE
(1) Name: ,
(D the type of reaction that occurs in step II;
(D substance B.

{it) Gwethc formyla of substance C.

{1 mark)

{1 mark)
{1 mark)

{iity  Give the reagent and the conditions necessary for the reaction in step (V).

3 The set-up below (Figure 2) was used to electrolyse a bromide of metal D, DBr.,.

I

S ——————

.. Molten DB,

Heat
{
Figure 2
SR e () Wiite equations for the reactions at the:
A cathode
i anode.

{3 marks)

(1 mark)

{1 mark}

(ii)  The electrodes used in the experiment were made of carbon and metal D.

Which of the two electrodes was used as the anode? OGive a reason.
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i) Give a reason why this experiment is carried out in a fume cupboard.

{iv)

{1 mark}

When a current of 0.4 A was passed for 90 minutes, 2.3 g of metal D were
teposited.

I Describe how the amount of metal D deposited wus determined.
(3 marks)
I Calculate the relative atomic mass of metal B, (I Faraday = 96500
coulombs). (3 marks)

The schematic diagram shows part of the Sclvay process used for the manufacture of

sodium carbonate,

fa)
K
{1i1)
£}
(iv}
{b) Name

Carbon dioxide
" et Ammenivin chioride

S ppmeai Saturated sexdium
""""""""""""" - Hlorude

Gk Pracess 1

[ RS

o Sedturn ij}*t}rcegmrl Sodinn carbanate
sty Frovess 5
R

Explain how thé sodium chloride required for thxs pmcess is obtained from sea

swater. {2 marks)
Two main reactions take place in UNIT 1. The first one is the ﬁmnat;on
of ammonium hydrogen carbonate,
i © Write an equation for this reaction. S {1 mark)
IE Write un equation for the second reaction. (1 mark)
State how the following are carmied out: {2 marks)
I Process |
H.  Process H
In an experiment to determine the percentage purity of the sample of sodium
carbonate produced in the Solvay process, 2.15 g of the sample reacted
completely with 400 em®of 0.5 M salphuric acid.
. Caleulate the number of moles of sodium carbonate that reacted.
(2 marks)

H. Determine the percentage of sodium carbonate in the sample.

(Na=230.C=120,0=160) _ (2 marks)

two industrial uses of sodium carbonate, {2 marks)
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Figure 3 shows the changes that take place betweéen states of matter. Some of them

@)
have been identified and others labelled.

GAS

H Vaporization

)
LIQUID F

Freezing
G

]

SOLID
Figure 3

N Give the names of the processes:

I H {1 mark)

1l G (1 mark)

Name one substance that can undergo process F when left in an open
(I mark)

(i)
container in the laboratory.

The process J is called deposition. Using water as an example, write an
(1 mark)

{iit)
equation that represents the process of deposition.

{b)  Figure 4 shows the heating curve for water.

4 |
] 100 R

Temperatﬁrg
0

M ’ :
) Heating time (miny

Figure 4
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) Give the names of the intermolecular forces of attraction in the segments:

I MN (1 mark)
RS (1 mark)
(i) The heats of fusion and vaporisation of water are 334.4 Jg' and 1159.4 Jg"'
respectively. )
1 Explain why there is a big difference between the two. (2 marks)
H How is the difference reflected in the curve? _ {1 mark)

{¢)  Coal, vil and natural gas are mzjor sources of energy. They are known as fossil fuels.
Hydrogen is also a source of energy.

{i) State and explain two reasons why hydrogen is a very amamve fuel compared
to fossil fuels, {3 marks)

(ii) - State one disadvantage of using hydrogen fuel instead of fossil fuels.

{1 mark)
(8  Study the table below and complete it. (W~ and X** are not the actual symbols of
the ions). (2 marks)
fTon | Numberof | Numberof Mass Electron
protons  neqtrons Number arrangement
w” 20 288
** 1 14 28

(b)  State the observations that would be made in the follovinug tests to distinguish between
metais:

(1} Sodium and copper by burning small pieces of each in air. (2 marks)

(i) Sodium and Magnesium by placing small pieces of each in cold water which
contains two drops of phenolphthalein. (2 marks)

{c)  The atomic numbers of Na and Mg are 11 and 12 respecﬂveiy Which of the elements
has a higher jonisation energy? Explain. {2 marks)

(d)  Naturally occurring uranium consists of three isotopes which are radioactive,
imﬂw 234 U 2% u . ‘ 23R U
Abundance 001% 0.72% - 99.27%

241



it Which of these isotopes bas the longest falf-life? Give a reason. (1 mark)

(i} ~aleulate the relative atomic mass of uranium. {2 marks)
(i) 233y is an alpha emitter. If the product of the decay of this nuchide
92 7 is thorium (Th). Write a nuclear equation for the proc ess, (1 mark)
{(ivi  State one use of radiactive isotopes in the paper industry. (1 mark)
7. Tron is obtained from haematite using a blast fumace shown in figure 5 below,
Solid raw
e terials

{a)

(b}

(c}

(d)

Waste §
gases ;\\
_____ - Brick %«ma;
Hotar -~ ; ___ Horair ' ’
olten s1gg oo — e e Shag outlet
{plten iron ~—

S P

Fignre S

Four raw materials are required for the production of iron. Three of these are iron
oxide, hot air and limestone. .
Give the name of the fourth raw material. v ' (1 mark)

" Write an equation for the reaction in which carbon (IV) oxide is converted into
carbon {I1) oxide. (1 mark)

Expimn why the temperature in the region mafkcd Yis h:gher than that of the incoming
hot air. {2 marks)

State one physical property of molten slag other than density that allows it to be
separated from molten iron as shown in figure 5. : (1 mark)
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One of the components of the waste gases is Nitrogen (IV) oxide.

BPescribe the adverse effects it has on the environment.

Tron from the blast furnace comtains about 5% carbon.,

{n Describe how the carbon costent js reduced.

(i) Why is it necessary to reduce the carbon content?
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29.6.3 Chemistry Paper 3 (233/3)
1 You arc provided with:

solid A, 2 mewal carbonate MCO,

solution B, hvdrochloric acid for use in Questions 1 and 2
solution C, 0.30M sodium hydroxide

methyl orange indicator,

»
L3

You are reguired to:

. prepare a dilute solution of hydrochleric acid and determine its
concentration;

. determine the solulnlity of sold A in water.

Procedure:

{Reserve one dry conical flask for use in step 4).

Step 1 Place all of solid A in a 250 m! dry beaker. Add 100 ¢m ¥ of distilled water to solid A
in the beaker. Using a glass rod, stiv the mixture thoronghly for about two minutes.
Leave the mixture 10 stand and proceed with steps 2 and 1,

Step 2 Using a pipette and & ;a;pette fitler, place 25.0cm’ of solution B in a 250 ml volumesric
flask. Add about 200cns’ of distilled water. Shake the mixture well and add. distilled
water to make up to the mark. Label this as solution D.

Step 3 Fill a burette with solution €. Using a pipette and a pipette filler, place 25 Ocm’ of
sotution I into a 250ml conical flask. Add two drops of the indicator provided and
titrate solution D with solution C. Record your results in Table 1. Repeat the titration
two more times and complete Table 1. Retain the remaining solution D for use in step
5.

Step 4 Filter the mixture obtained in step 1 using a dry filter funnel into a dry conical flask,
Label the filirate as solution A, ‘

Step 5 Clean the burette and fill it with solution D. Using a pipette and a pipette filler, place
25.0cm’ of solution A into a 250m] conical flask. Add two drops of the indicator
provided and tifrate solution A with solution D, Record your results in Table 2.
Repeat the titration two more times and complete Table 2.

Table 1 T —
i i 11
F mat bunm wnimg o
lmml burcttu x:wdmg, . : .
L v nlumc of solution € wd { un ) N 7 9
{ay Calcular:
(i)  average volume of sotution € used; {1 mark)

(i) moles of sodivm hydroxide in the average volume of solution C used; {1 mark)
iy woles of hydrochloric acid in 25.0em’ of solution D; : {1 mark)
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ihe mwhaity of hydiocdhloric acid, solutien D, {1 mark)

()
Tuble 2 i ,

| Foud buretereading L |

initiad burette ccading L L
| Volue of solution D used {cm) ; ,

{4 marks)
(b} Calculate:
{1 mark)

(i} average volume of solution: D used;

(i)  moles of hydrochloric acid in the average volume of solution D used; :
(1 mark)

(iii)  moles of the metal carbonate, solid A in 25.0cm’ of solution A; (2 marks)

{iv)  the solubility of the metal carbonate, solid A in water.
(Relative formula mase of victal vasvouaie = 74, assume density of solution = 1g/em’).
(2 marks)

You are provided with solid E. Carry out the following tests and write your uh,scrvétions and

infeiences in the spaces provided.
Place about one-half of solid E in a dry test-tube, Heat it strongly and test any gas

(a)
moduced using hydrochloric acid, solution B on a glass rod.
Observations . Inferences
2 marks) i {1 mark)
(b Place the rest of solid E in a boiling tube. Add about 10cnr’ of distilled water. Shake

well and use 2em’ portions for each of the tests below.
iy To one portion, add aqueous ammonia dropwise until in excess.

Observations i Inferences

{1 muik) l {1 mark}

(i) Toasecond portion, add about 1cm’ of hydrochloric acid,
solution B.

Observations F . inferences
Omay | @ make
(iii) To a third portion, add two drops of aqueous lead (I1) nitrate and beat the mixture o
boiling.
Observations i Inferences
{1 mark) l {1 mark)
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You are piovided with solid F. Carry out the following tests and record your observations and
inferences in the spaces provided.
(a)  Place about one half o¥ solid F in a dry test-tube. Retain the other haif of solid F for
use in (b). Add all of the abselute ethanol provided to solid F in the test-tube. Shake
the mixfure.
Observations | Inferences
{1 muark) {1 mark)

-

Divide the nuxture mto two portmn:.

(i) Determine the PP of the fisst portion using universal indicator solution and 4 P‘ chatt.
Observations . , o Inferences
{1 mark) ‘ {1 mark)

(i)  To the second portion, add one half of the solid sodium hydrogen carbonate provided.

Ohservations Inferences
(1 mark) |l (1 mark)

(b} Place the remainhig amount of solid F.in a boiling tube. Add 10cm’ of distitled water
and shake. Boil the mixture and divide it into three portions while still warm,

(i) To the first portion, add the remaining amount of solid sodium hydrogen

carbonate, .
Observations : Inferences
(1 mark) . . . (1 mark) .

(i) Tothe second pmtmn add ttn'ec dmps of acidified potassium dichromate (V1)
solution and warm.
Observations 7 Inferences

(1 mark) o (1 mark)

(iii)  To the third portion, add five drops of bromine water.

Observations l Inferences

{1 mark) l (1 marky
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