3,

8.0 CHEMISTRY (233) MANYAM FRANCHISE

Chemistry is tested using three papers. Paper 1 (233/1), a theory paper tests the entirc syllabus. Each item
carries a minimum of one mark and a maximum of three marks. Paper 2 (233/2) is also a theory paper and
tests in-depth particular topics in the syllabus. Each question carries between 10 and 15 marks. Both are
marked out of 80 marks and each is tested in 2 hours. Paper 3 (233/3) is a practical paper marked out of 40
marks. Questions in this paper can be set from any section of the syllabus and is taken in 2 % hours.

8.1 CANDIDATES’ GENERAL PERFORMANCE
The table below shows performance in Chemistry in the years 2006 and 2007.

Table 11: Candidates Overall Performance in Chemistry in the years 2006 and 2007

Year Paper Candidature | Maximum Mean Score Standard
score Deviation

1 80 20.79 14.95

2006 2 80 17.56 13.82

3 40 11.48 5.10

Overall 236,831 200 49.82 32.00

1 80 19.67 15.26

2007 2 80 19.22 13.45

3 40 11.87 4.95

Overall 267,719 200 50.78 31.00

From the table above, it can be observed that:

8.1.1  There was an increase in candidature of 30,888 candidates, representing a percentage increase of
approximatcly 73% in thc ycar 2007 when compared to the ycar 2006. This means that the subject is
quite popular in most schools.

8.1.2  There was a slight drop in performance in paper 1 (233/1) where the mean score dropped from 20. 79
in the year 2006 to 19.67 in the year 2007. Most of the questions in this paper were practical oriented
and therefore candidates from schools without well equipped laboratories and where the practical
approach may not have been used during teaching may have had difficulties in responding to them.

8.1.3  There was improvement in candidates’ performance in paper 2 (233/2) where the mean score went up
in the year 2007 to 19.22 compared to 17.56 in the year 2006.

8.1.4  Performance in paper 3 (233/3) improved slightly when compared to that of the year 2006.

8.1.5  Overall performance in the subject improved slightly by about 3%, from 49.82 in the year 2006 to
50.78 in the year 2007

Questions where candidates’ performance was poor are discussed below.

90

Powered By: www.manyamfranchise.com




8.2 PAPER 1 (233/1)
Question 6

In an experiment, a few drops of concentrated nitric (V) acid were added to aqueous iron (II)
sulphate in a test-tube. Excess sodium hydroxide solution was then added to the mixture.
(a)  State the observations that were made when:

(i)  concentrated nitric (V) acid was added to the aqueous iron (II) sulphate.
(ii)  excess sodium hydroxide was added to the mixture.

(b)  Write an ionic equation for the reaction which occurred in (a)(ii) above.

In this question, candidates were required to state the observations made when concentrated nitric (V) acid
was addcd to iron (II) sulphate solution and when cxcess Sodium hydroxide was added to iron (II) sulphate
solution. Candidates were also expected to write an ionic equation for the reaction between iron (II) sulphate
solution and sodium hydroxide.

Weaknecsses

Candidates failed to state the observations made when concentrated nitric (V) acid was added to aqueous iron
(I1) sulphate. Some incorrect responses given by candidates included “yellow precipitate formed”, “a clear

solution is formed”, “there was effervescence”, and “a colorless gas with the smell of rotten eggs”.

Candidates should have realized that concentrated nitric (V) acid is an oxidizing agent and thus would oxidize
Fe* to Fe**. Presence of Fe** in solution would make the color of the solution either yellow or brown. Iron
(I1) sulphate is soluble and thus a precipitate would not be formed. They should have also recalled that Fe**
and Fe*" are colored ions and therefore a white precipitate would not have resulted. Candidates also lost
marks because they did not state the correct color of the solutions.

Somc candidatcs wrote incorrect equations, for cxample:

* Na, +Fe, +20H_ — Fe(OH),Na
. Fe(z‘:’) +2(0OH),, — Fe(OH),,,
" FeSO,,, + NaOH,,, — Fe(OH), + NaNO,

The wrong responses given are a clear indication that the reactions of Fe” with oxidizing agents and with
NaOH are not known. These are simple reactions which every student is supposed to have performed.
Chemistry becomes interesting if an investigatory approach is used during teaching.
Expected Responses
(a)

) The color of the solution changed from pale green to yellow or brown.

(i) A brown precipitate is formed.

®)  Fel, +30H,, — Fe(OH),,

91

Powered By: www.manyamfranchise.com




Advice to Teachers

Teachers are advised to allow the students to carry out experiments and record their observations. Those
observations should then be discussed in class. If ionic equations are required, it should be made very clear
that only the species that participate in the reaction should be written. Equations should have correct state
symbols and all formulac MUST be correct. Spectator ions should be left.

Question 10

The thermochemical equations for the formation of hydrogen peroxide under standard
conditions are:

Hygp+0w — p 0y AHY =-1331Imol ™!

Hag) +Ogg) ———— HyOny:AH =188 kimol™

Write the thermochemical equation for the molar heat of vaporisation of hydrogen
peroxide.

Candidates were required to write a thermochemical equation for hydrogen peroxide when it changes from
liquid state to gaseous state.

Weaknesses

Majority of candidates did not know the meaning of a themochemical equation. Some of the equations were
not balanced and lacked correct state symbols. The value of the energy change was also not included in the
equations. The weaknesses stated above may have resulted from poor tuition on the topic concerning energy
changes.

Expected Response

H,0,, — H,0, AH® = -55KjMol "

2D 2(g)

A thermochemical equation should have all the reactants and products, their correct state symbols and the
valuc of cncrgy that accompanies the reaction

Adpvice to Teachers

Teachers are advised that terms used in thermochemistry, for example: thermochemical equation, Hess’s law,
heat of vaporization etc should be explained to students properly. Examples should be given and where
possible, rigorous evaluation should be made at the end of the topic. This is not an easy topic and thus time
must be spent on it and remedial tuition given to poor students.

Question 16

The table below shows the tests that were catried out on solid N and the observations made.

Test . Observations
1 Solid N was heated Solid N turned from white to
yellow. )
{11 | Dilute hydrochloric acid was added | A colourless solution was
to solid N. formed.

111 | To the colourless solution obtained | A white precipitate was
in test 11, excess sodium hydroxide | formed which dissolved to
solution was added. . form a colourless solution.

92

Powered By: www.manyamfranchise.com




Write the formula of the anion in:

{a) solidN _
{b) the colourless solution formed in test HI.

The candidatcs were cxpected to analyzc the results of the tests performed on solid N, interpret the results and
then give the anion present in solid N and in the colorless solution.

Weaknesses

*  Candidates appear not to know the meaning of the term “anion”. A good number of examinees gave the
formulae of positively charged ions, for example: Zn*.
*  Quite a large number of candidates could not identify the correct anion in solid N and in the colourless

solution. Some wrong responses given by candidates are; OH, CO 2, N%, NO; etc.

» Some of the candidates who identified the correct anions were not able to write the correct formulae, for
example: Zn(OH), [Zn(OH )y ] [zn(OH), Na]-

* Candidates were expected to recall that when substances are heated some undergo permanent and others

temporary changes. Oxides of zinc and lead undergo temporary changes when heated. Candidates’
responscs indicatcd that some had not heated thesc common substances before.

Expected Responses

a) o*
b) [zn(oH), I~

Advice to Teachers

It is strongly recommended that all schools should have adequate facilities to use during teaching and for
examination purposes. Terms should be explained properly and where possible illustrated by use of suitable
examples. All parts of the syllabus will be examined whether in the theory or practical papers. Each section
of the set syllabus should thus be given adequate coverage.

Question 18

Starting with sodium metal, describe how a sample of crystals of sodium hydrogen
carbonate may be prepared.

Candidates were required to give a precise and logical description of how a sample of crystals of sodium
hydrogen carbonate can be prepared starting with sodium metal.

‘Weaknesses

Candidates did not give a precise description of the procedure followed in order to prepare a sample of
sodium hydrogen carbonate. Some did not realize that sodium is a highly reactive metal hence it could not be
reacted with dilute acids. Other candidates got confused and described the Solvay process. Candidates were
required 1o realize that sodium is a group 1 metal and therefore very highly reactive especially with acids.
Those who gave an explanation involving use of dilute acids did not even know that the reaction is explosive.
These weaknesses could have been caused by poor tuition especially where experiments are not conducted.
The candidates who described the Solvay process perhaps did not read the question carefully. As has been
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suggested in previous editions of this report, candidates should read each question thoroughly, interpret it
correctly and plan on how to proceed from the beginning to the end.

Expected Responses

Heat sodium metal in air to form sodium oxide. Dissolve the oxide in water to form sodium hydroxide.
Bubble cxcess carbon (IV) oxidc to form sodium hydrogen carbonatc. Warm the solution to obtain a
concentrated mixture. Cool the solution for the crystals to form. Filter and dry the crystals between pieces of
papers. It should be noted that these crystals cannot be dried by use of an oven at high temperatures because
sodium hydrogen carbonate would decompose.

Advice to Teachers

Teachers are advised to carry out well planned reactions of these metals with water. Precautions to be
observed should be stressed. Comparison of the reactivity of these metals with water and acids should be
discussed quite well. Students should therefore be able to know the reasons why the metals should never be
reacted with acids.

Candidates are also reminded that questions on procedures need to be logically planned. If one does NOT
start the procedure correctly, then everything would be wrong, and all the marks would be lost. One should

therefore plan on the steps involved and then arrange the steps logically. They should also state why each
mentioned step is necessary.

Question 30

Below is a sketch of a graph showing the change in viscosity (Ease of flow) with
temperature when solid sulphur is heated.

Viscosity

u¥c 1se°c wPc  20C I0C
Temperature
Describe what happens to the sulphur molecules when sulphur is heated from 150°C to
about 200°C.

In this question, candidates were expected to describe the changes that occur to sulphur molecules when the
solid is heated from 150°C to 200°C.

Weaknesses
Candidates did not relate the increase in viscosity to the changes occurring to the molecules of sulphur. Some

candidates wrote “the viscosity increases as the temperature increases”. No mention was made of the
changes to the molecules of sulphur as was required by the question.
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The type of responses given by candidates, for example: “sulphur combines with oxygen to form sulphur
(IV) dioxide” show that the candidates did not quite understand the question. They just attempted to
reproduce information in some text books. Questions in science may not be that direct hence patience is
necessary when reading each question. Candidates should make sure they have fully understood the problem
before they begin to give answers. Deeper and clear understanding of the concept being tested is necessary.
Enough time should therefore be allowed for each question in order to read and understand the question so as
to plan on how to give a short and precisc response to it.

The responses stated above could have resulted from poor discussion of the observations made when sulphur
is heated. An attempt should be made to give clear explanations for the changes observed when sulphur is
heated from room temperature to boiling. This way, students will understand why it melts and flows easily
but as the temperature increases it does not flow easily. On further heating, it flows quite easily as shown by
the viscosity decreasing.

Expected Responses

The Ssrings in sulphur are broken down to form Sg chains. These chains entangle (join together) to form
huge molecules of sulphur which do not flow easily.

8.3 PAPER2(233/2)
Question 3

The flow chart below shows a sequence of chemical reactions starting with copper.
Study it and answer the questions that follow. :

Step 2. Step 3
cu®* ag Cu(OH)y, —  CuO,,,

Nitric acid NaOH,, Heat
Step 4 | HCI
1

I Step 5 -
| Metal Q

(a) In step 1, excess 3M nitric (V) acid was added to 0.5g of copper powder.
(1) State two observations which were made when the reaction was in progress.

(i)  Explain why dilute hydrochloric acid cannot be used instep 1. /
(ni) 1 Write the equation for the reaction that took place in step 1.

I Calculate the volume of 3M nitric (V) acid that was needed to react
completely with 0.5g of copper powder. (Cu=63.5).

(b)  Give the names of the types of reactions that took place in steps 4 and 5.

Step 5 .
(c)  Apart from the good conductivity of electricity, state two other properties that make

Step | |

Cu(s)

(aq

it .possible for copper to be extensively used in the electrical industry.

The candidates were required to study and understand the reactions given in the flow chart starting with
copper powder and then:

= State the observations made when 3M nitric (V) acid was reacted with copper powder.

95

Powered By: www.manyamfranchise.com




Compare the reactions of 3M nitric (V) acid with copper powder with dilute hydrochloric acid hence
explain why there is a difference.

Write the equation for the reaction between copper and nitric (V) acid and use the equation to
calculate the volume of acid required to react completely with 0.5g of copper powder.

Identify neutralization and displacement reactions in the flow chart.

State properties of copper metal associated with its use in the electrical industry.

Weaknesses

The following weaknesses were noted in the candidates’ responses:

Many candidates did not realize that 3M nitric (V) acid is concentrated enough to act as an oxidizing
agent and that dilute hydrochloric acid is not. Some candidates stated that hydrogen gas was
produced. i

Some candidates did not quite understand the question thus giving the incorrect responses, for -
example: “copper is below hydrogen in the activity series hence it could not displace hydrogen”.
This was not required.

Candidates did not know how the equation for the reaction between concentrated nitric (V) acid and
copper is written. They could not also use it correctly to calculate the volume of 3M nitric (V) acid
used during the reaction.

A few candidates could not identity the correct type of reaction in steps 4 and 5 in the flow chart
while others could not name the properties of copper used in the electrical industry.

Candidates were supposed to realize that 3M nitric (V) acid is an oxidizing agent and would thus oxidize
copper to copper nitrate while it is reduced to nitrogen (IV) oxide. Consequently, they should have given the
colour for copper nitrate which is blue and that for nitrogen (IV) oxide which is brown. They should have
also realized that dilute hydrochloric acid not being an oxidizing agent could not react with copper metal.

Expected Responses

(a)

) Brown gas;
Blue solution.

(i1) Dilute hydrochloric acid is not an oxidizing agent and therefore has no effect on copper.

i) 1 Cu, +4HNO,, = (Cu(NO,),,,, +2NO, , +2H RO

I Moles of Cu = —0—5 =0.007874
63.5
Moles of HNO, = 4 x 0.007874
= 0.03149
Volume of HNO, = m
= 10.5 cm®
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(b) )
»  Step 4: neutralization;
= Step 3: displacement.

(©)
= It does not corrode easily, that is, it is unreactive.
= Itis ductilc.
» Has high melting point.

Advice to Teachers

Equations involving concentrated nitric (V) acid are not often tested. Teachers and students may have
perhaps not concentrated on this topic. Teachers and students are advised not to ignore any section of the
syllabus if they do not want to be caught unawares. Balancing of equations is not an easy task for the average
and below average students. Enough practice should therefore be given in writing equations for different
types of reactions, for example: Redox, Precipitation, displacement, acid/base, acid/metal, acid/carbonate etc.
Tt should be emphasized that where an equation is required for a calculation, it MUST be balanced. Time
should be taken to ensure equations are balanced.

Question 4

(a) Methanol is manufactured from carbon (1V) oxide and hydrogen gas according to
the equation:
COyp + 3Hyg—————— CH;OH, + H:O4

Theé reaction is carried out in the presence of a chromium catalyst at 700K and
30kPa. Under these conditions, an equilibrium is reached when'2% of the carbon
(IV) oxide is converted to methanol.

(i) How does the rate of the forward reaction compare with that of the reverse
reaction when 2% of the carbon (1V) oxide is converted to methanol?

(ii) Explain how each of the following would affect the yield of methanol:
1 reduction in pressure

1l using a more efficient catalyst.

(ii) Ifthe reaction is carried out at 500K and 30 kPa, the percentage of carbon
(1V) oxide converted to methanol is higher than 2%.

I. -~ Whatisthe sign of AH for the reaction? Give a reason.
1§ Explain why in practice the reaction is carried out at 700K but NOT
at S00K. :

(b) Hydrogen peroxide decomposes according to the following equation:
2H;0; (ag) — 2H0() + OaAg) ,
In an experiment, the rate of decomposition of hydrogen peroxide-was found to be
6.0x10°® mo! dm™ ™',
(i) Calculate the number of moles per dm’ of hydrogen peroxide that had
decomposed within the first 2 minutes.
(ii) In another experiment, the rate of decomposition was found to be 1.8 x 107
’ mol dm™3S™. The difference in the two rates could have been caused by
addition of a catalyst. State, giving reasons, one other factor that may have
caused the difference in the two rates of decomposition. ,
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This question was purely on application of knowledge on equilibria, It required the candidates to understand
the equation and then use their acquired knowledge to:

= State how the rates of the forward and backward reactions compare,

* Explain the effect of reduction of pressure and use of a more efficient catalyst on the yield of product
(vield of ammonia).

*  Give the sign of the heat of reaction AH and explain why the reaction is carried out at 700K rather
than 500K.

* Use the equation for decomposition of hydrogen peroxide to calculate the amount of hydrogen
peroxide that would decompose in a given time and state other factors which could increase its rate of
decomposition.

Weaknesses

Candidates of above average ability were able to score most of the marks allocated to the question. However,
those of average and below average abilities could not:

* State how the rates compared.

* Explain the effect of reduction of pressure and use of a more efficient catalyst on the yield of
ammonia.

*  QGive the sign of AH,

* Explain why the reaction in practice is carried out at 700K rather than 500K.

Questions in paper 2 (233/2) are supposed to test in-depth knowledge on some particular topics. Candidates
seemed not to have mastered the content in rates of reaction, factors that affect systems in equilibrium etc.
Candidates should have known that systems come to a state of (balance) equilibrium when the rates of
forward and backward reactions are the same. Looking at the equation, it is clear that there are 4 moles of the
reactants against 2 molcs of the product. By the le Chatelier’s principle, if the pressure is reduced, the
system will adjust itself in order to reduce the effect. It can only do this by shifting the position of the
equilibrium in the direction in which more moles are produced and in this case towards the left. This has the
effect of reducing the yield of ammonia. :

Catalysts are substances that only affect the rates at which equilibrium is established. A more efficient
catalyst can only reduce the time for a reaction to come to an end and NOT the yield of ammonia. The vield
of methanol is more at lower temperature of 500K than 700K. By le Chatelier’s principle, when temperature
is reduced, the system shifts in the direction in which heat energy is evolved. Reactions in which energy is
evolved are exothermic and therefore the sign of AH is negative. Reactions can be quite slow at low
temperatures and thus a lot of time is lost before a reasonable amount of product is realized. This particular
reaction is carried out at 700K rather than 500k so that more yield of methanol can be realized within a
shorter time.

Expected Responses

(a) (i) The rate of the forward reaction is the same as that of the backward reaction.
(ii) I Reduction of pressure shifts the equilibrium to the left hence the yield of ammonia is
lower.
II The yield remains the same. Catalysts only change the rate of attainment of

equilibrium and NOT the amounts of species present in the equilibrium mixture.

(i) 1 AH is (-ve) when the temperature is lowered, the system shifts in the direction in
which heat is evolved.
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b O

I At 500K, the rate of reaction is lower than at 700K,

1 Time = 2 x 60
= 120 sec.
No. of molsdm™ = 6x120x10®
7.2 x 10° molsdm™
I Heating or warming increases kinetic energy, therefore frequency of high energy

collisions increase hence the rate of reaction.

Advice to Teachers

Teachers should ensure that a deeper understanding of each topic is realized. The reasons for the use of
particular conditions in industrial processes should be brought out very clearly. A v151t to the manufacturing

industries may assist a lot.

Question 7

The diagram below shows the set up used in an experiment to prepare chlorine gas and react
it with aluminium foil. Study it and answer the questions that follow.

(@)

(®)
(c)
(d)

(e)

H Guard tube

~—— Soda lime

Concentrated

Anhydrous  Aluminium Receiver

Heat .
Combustion tube

wool

Potassium
manganate (V1))

In the experiment, concentrated hydrochloric acid and potassium manganate (VII)
were used to prepare chlorine gas. State tweo precautions that should be taken in
carrying out this experiment.

Write the formula of another compound that could be used instead of potassium

manganate (VH). .
Explain why it is necessary to allow the acid to drip slowly onto potassium

manganate (VII) before the aluminium foil is heated.
State the property of the product formed in the combustion tube that makes it

possible for it to be collected in the receiver.
When 1.08g of aluminium foil were heated in a stream of chlorine gas, the mass of

the product formed was 3.47g.
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Calculate the:

(i) maximum mass of the product formed if chlorine was in excess;
" (AlR27; C1=35.5) ’
(ii) percentage yield of the product formed.
) Phosphorus trichloride is a liquid at room temperature. What modification should
~ be made to the set up if it is to be used to prepare phosphorus trichloride?

The question required the candidates o state:

* The precautions that should be taken in carrying out experiments involving the use of concentrated
acids and chlorine gas.

* Precautions to be taken in order to obtain a pure sample of the desired product (AICL,).

* The properties of aluminium chloride. .

* Italso required the candidates to calculate the mass of the product and its percentage yield.

* In addition, it also required the candidates to show how the set up of apparatus could be changed in
order to collect a product initially formed in gaseous state but required in liquid state.

Weaknesses

* Many candidates were able to state the use of a fume cupboard but failed to mention the precaution to
be taken in handling concentrated acids.

*  Another set of candidates were not able to state why it is necessary to allow the acid to drip on to the
potassium manganatc (V1) before heating the aluminum foil.

* Candidates of average and below average abilities were not able to calculate the percentage yield
while others could not state the necessary modifications for the set up to be used to collect a liquid
product.

Candidates should have realized that concentrated hydrochloric acid is corrosive and produces harmful fumes.
Chlorine is also a poisonous gas. They should therefore have mentioned the use of gloves in handling
concentrated acid and carrying out the experiment in a fume cupboard in order to avoid poisoning by toxic
fumes from hydrochloric acid and chlorine gas. Candidates were also required to realize that the apparatus
contained oxygen at the beginning and this had to be removed so that the oxygen does not react with heated
aluminium to form aluminium oxide.

Masses of products are usually different when a limited amount of one reactant is used. The mass is lower
than when an excess is used. The use of excess chlorine gas converted all the 1.08g of aluminium and the
product was expected to be more than 3.47g. The candidates who failed in this question may perhaps not have
performed experiments involving the use of concentrated acids and the production of poisonous gases.

Expected Responses

(@
* Use a fume cupboard;
*  Use safety goggles;
= Wear gloves.
(b) Ml‘lOZ, K2Cr207, PbO'_z

©) To displace air from the apparatus.
Heated aluminium may react with oxygen to form an impurity (AL-O3)
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(d) Sublimes .

(e) () 241, +3CL,, —24IClL,
R.FM. of AICl; = 1335
54g of Al = 267g of AlCl;
1.08g of Al = M
54
= 534 (g)

This is the mass of the AICl; that would be formed if excess chlorine gas is used.

3.47

(i) % yield = ——x100
Wy vy 534
= 65%
® Replace the receiver with a flask dipped in ice-cold water.

Adbvice to Teachers

Students should be exposed to various types of experiments during teaching. Reasons for taking precautions
should also be explained very well. Where it may not be possible to carry out experiments individually, a
well designed demonstration should be undertaken. In all cases, theoretical teaching should be avoided.

8.4  PAPER 3 (233/3)

This is a practical paper where candidates are tested on manipulative skills, ability to obtain accurate results
(data) and the use of the results (data) to make correct scientific conclusions.

In question 1, candidatcs werc able to make accurate usc of volumetric flasks, pipcttc fillers, burettes, pipettes
etc. This was evidenced by the results recorded during titration. Titration as a skill is thus well mastered.
Reading and plotting of graphs have been a problem in the previous years, but this is no longer the case.
Temperatures recorded were quite accurate and candidates were able to present good graphs. Candidates
however need to improve on calculations based on the results obtained.

In this paper, Question 2 was poorly done and is discussed below.

Question 2

You are provided with solid E. Carry out the tests below. Write your observations and

inferences in the spaces provided. '

(@  Place one balf of solid E in a clean dry test-tube and heat it strongly. Test any gases
produced with blue and red litmus papers. -

(b) Place the other half of solid E in a boiling tube. Add about 10 cm® of distilled water and
. shake until all the solid dissolves. (Use the solution for tests (i), (ii), (iii) and (iv).)

0] Place two or three drops of the solution in a test-tube. Add 3 cm’ of distilled
water. Add two drops of universal indicator to the mixture obtained and then
determine the P of the mixture. :
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(i) To about | cm’ of the solution in a test-tube, add aqueous ammonia drob-wise
until in excess. : o : ‘

(iii)) To2 cin3 of the solution in a test-tube, add three or four drops of solution G
(aqueous potassium iodide.) '

(iv)  Toabout 1 cm® of the solution in a test-tube, add four or five ‘drops of barjum
nitrate solution. Shake the mixture then add about 1 cm® of dilute nitric acid and
allow the mixture to stand for about 2 minutes. - :

Candidates were expected to select appropriate apparatus and chemicals, follow the instructions ‘strictly in
carrying out the tests’, plan on how best to carry out the tests in order to obtain accurate results, record the
results/observations using acceptable scientific language and use the results to make accurate conclusions.

Weaknesses

Many candidates seemed not to have followed instructions and therefore they recorded wrong results
/observations which led to wrong conclusions. Others appear to have made the correct observations but
lacked the correct scientific language to communicate the results.

There is a need to decide on the precautions to take in order to obtain accurate results. If the observations are
wrong, the conclusion(s) will also be wrong and all the marks will be lost. Apparatus must be clean. Results
must be written as soon as they are made and proper language must be used to communicate the results. If a
precipitate is formed, the color must be given, for example: white precipitate, yellow precipitate, etc. 1f on
addition of reactants a clear solution is formed, its color must also be given. The color of the mixture before
and after the reaction must also be given, for example: color of the solution changes from orange to green.
Conclusions must also be communicated properly. If a cation is suspected to be present, its correct formula
maust be given and not the name in words.

Expected Responses

Observations Inferences

(a) Colorless liquid formed on cool parts  Hydrated salt
of test tube
Blue litmus paper turns red Acidic gas formed
Solid turns reddish brown

®)y ®© Reddish brown solution formed Strongly acidic solution
pH1,2o0r3

(id) Brown precipitate Fe**

Insoluble in excess

(i)  Brown/black solid formed Iodide ions oxidized to iodine

(iv) White precipitate settles at the bottom SO.* present

Advice to Teachers

Teachers should ensure that students are exposed to many types of practicals in qualitative analysis.
Language used to communicate the observations and results must be checked after each experiment.
Confidence must be built in the students before they sit for examinations and this can only happen with
constant practice.
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8.5 CONCLUSION .

Teaching of chemistry as a science subject should be approached by use of investigatory methods.
Experiments should be performed in all topics that demand them. The results should be carefully analyzed.
Discussions of the results and clear explanations should be given after every experiment. This calls for all
schools to have well equipped laboratories and well trained personnel in terms of teachers and laboratory
assistants. All topics should be allowed enough time for adequate coverage. A deliberate attempt should be
made to show students the usefulness of the subject in everyday life. Visits to manufacturing industries could
assist in this end. Itis hoped that with well planned teaching of the subject, performance in future
examinations is going to be enhanced.
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1 The diagram below shows a *Jiko’ when in use. Study it and answer the questions that

e

charcoal 23

0

2 Region A

—-—— Alir

Ash

(a)  Identify the gas formed at region A. (1 mark)

(b) State and explain the observation made at region B. (2 marks)

2 15.0 cm® of ethanoic acid (CH;COOH) was dissolved in water to make 500 cm®
of solution. Calculate the concentration of the solution in mole‘s per litre. .
(C=12.0; H=1.0; 0=16.0; density of ethanoic acid is 1.05 g/cm’). (3 marks)

3 Both chlorine and iodine are halogens.

(a) What are halogens? (1 mark)
(b)  Interms of stfucture and bonding, explain why the boiling point of chlorine is

lower than that of iodine. (2 marks)

4 The diagram below shows a Bunsen bumer when in use.

Bunsen burner

Name the regions labelled C and D. ' (2 marks)

5 When a student was stung by a nettle plant, a teacher applied an aqueous solution of -
ammonia to the affected area of the skin and the student was relieved of pain. Explain.

(2 marks)
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6

9

In an experiment, a few drops of concentrated nitric acid were added to aqueous iron (1f)
sulphate in a test-tube. Excess sodium hydroxide solution was then added to the mixture.

(a) State the observations that were made when:

(i) concentrated nitric acid was added to aqueous iron (II) sulphaté (1 mark)

(i)  excess sodium hydroxide was added to the mixture. (1 mark)

) Write an ionic equation for the reaction which occurred in (a)(ii) above. .(l mark)

(@)  Use the information given below to draw a labelled diagram of an electrochemical
cell that can be constructed to measure the electromotive force between G and J.

(2 marks)
Glyt2e —> G;E°=-0.74V
Jon+2  ——  Jy E°=-0.14V

(b) Calculate the E® value for the cell constructed in (a) above. - (1 mark)

Explain why there is a general increase in the first ionisation energies of the elements
in period 3 of the periodic table from left to right. (2 marks)

Study the flow chart below and answer the question that follows.

Excess . - Soll‘id
Ag;O o
1. Warm
_ Heat
i Filter White strongly
- solid s
3. C_ool filtrate
Solution :
Solu - _ | Brown gas
: *1 +GasM
’ [dentify: & mare).
(a) Solution K
(b) Solid L
(c) Gas M
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10

11

12

13

4

The thermochemical equations for the formation of hydrogen peroxide under standard
conditions are:

Hyg+ 01— H20xg): AHY = -133kImol ™!
Hygy+Oyyy — ¥ Hzoz(l);AHjo =—188 kJmol ™!

Write the thermochemical equation for the molar heat of vaporisation of hydrogen
peroxide. (2 marks)

The set-up below was used to collect a dry sample of a gas.

—
W bore
s b Ca0
SRRSO A
Pl
7‘ e LA, 7 27 Y 77 Z

Give two reasons why the set-up cannot be used to collect carbon (IV) oxide gas. {2 marks)

(@)  State the Charles’ law. {1 mark)

(b)  The volume of a sample of nitrogen gas at a temperature of 291 K and 1.0 x 10°
pascals was 3.5 x 10° m’. Calculate the temperature at which the volume of the gas
would be 2.8 x 10”m’ at 1.0 x 10° pascals. (2 marks)

(a) Name the process that takes place when:

(i) crystals of zinc nitrate change into solution when exposed to air - (1 mark)

(i)  an alcohol reacts with an organic acid in the presence of a catalyst to
form a sweet smelling compound. (1 mark)

®) Propane can be changed into methane and ethene as shown in the equation below;

High temperature

CH}CI{ZCH“-s) ———‘—"—"—‘" | CH4(3)+ C2H4(g)

Name the process undergone by propanc. | (1 mark)
(a) Distinguish between nuclear fission and nuclear fusion. (2 marks)
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15

16

17

18

19

(b) Describe how solid wastes containing radioactive substances should be disposed of.
(1 mark)

(@) Explain why permanent hardness in water cannot be removed by boiling. (2 marks)

(b) Name two methods that can be used to remove permanent hardness from water.
(1 mark)

The table below shows the tests that were carried out on solid N and the observations made.

Test Observations
I Solid N was heated Solid N turned from white to
yellow. '
I | Dilute hydrochloric acid was added | A colourless solution was
to solid N. formed.

III | To the colourless solution obtained | A white precipitate was
in test 11, excess sodium hydroxide formed which dissolved to
solution was added. form a colourless solution.

Write the formula of the anion in:
{a) solid N _ . (1 mark)
(b)  the colourless solution formed in test I11. ( 1 mark)

The relative formula mass of a hydrocarbon is 58. Draw and name twe possible structures
of the hydrocarbon (C=12.0; H = 1.0). {3 marks)

Starting with sodium metal, describe how a sample of crystals of sodium hydrogen
carbonate may be prepared. (3 marks)

The flow chart below shows steps used in the extraction of zinc from one of its ores.

Zinc carbonate Crushing Powdered zinc L Concentrated zinc
ore ol carbonate ore > carbonate ore
Seep | Step 2
Step 3 | Heat
L Gas

Coke !

Zinc metal T Zinc oxide
Step 4

(a) Name the process that is used in step 2 to concentrate the ore. (1 mark)

(b) Write an equation for the reaction which takes place in step 3. (1 mark)

(c) Name one use of zinc other than galvanising. (1 mark)
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20 An alkanol has the following composition by mass: hydrogen 13.5%, oxygen 21.6% and
carbon 64.9%. '

(a) Determine the empirical formula of the alkanol (C=12.0; H = 1.0; 0=16.0).
: . (2 marks)

(b) Given that the empirical formula and the molecular formula of the alkanol are the

same, draw the structure of the alkanol.

21 (@)  When brine is electrolysed using inert electrodes, chlorine gas is liberated at the
anode instead of oxygen. Explain this observation. _ (2 marks)

(b)  Name the product formed at the cathode. (1 mark)

22 6.84 g of aluminium sulphate were dissolved in 150 cm’ of water. Calculate the molar
concentration of the sulphate ions in the solution. (Relative formula mass of aluminium

sulphate is 342). (3 marks)
23 The table below shows the relative molecular masses and the boiling points of pentane and
propan-l-ol. :
Relative molecular mass | Boiling point (°C)
Pentane ' 12 36
Propan-1-ol 60 97
Explain why the boiling point of propan-1-ol is higher than that of pentane. (2 marks)
24 State and explain the observations made when excess ammonia gas reacts with chlorine gas.
(3 marks)
25 The diagram below shows a student’s set-up for the preparation and collection of hydrogen
gas.
Hydrogen gas
100 cm?® of
0.6M HCl Water
Excess zinc

powder g A _ , \

()  How would the final volume of hydrogen gas produced be affected if 80 cm’ of
0.75 M hydrochoric acid was used? (1 mark)

b) Give a reason why helium is increasingly being preferred to hydrogen in weather
baloons. (1 mark)

26  The table below shows the number of valence electrons of the clements P, Q and R.

Element P Q R_
Number of valence electrons 3 5 2
(a) Explain why P and R would not be expected to form a compound. (1 mark)-
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(b)  Write an equation to show: the effect of heat on the carbonate of R. (1 mark)

(c)  Write the formula for the most stable ion of Q. ' (1 mark)

27 The diagram below is a sketch of the grap!: of the non-catalysed decomposition of hydrogen
peroxide.

Energy

2}{20&4) :
2“]0“) + ou;;

il
\

Reaction path

On the same axis, sketch the graph for the decomposition of hydrogen peroxide when .
manganese(IV)oxide is added. , (2 marks)

28 During the electrolysis of aquéous silver nitrate, a current of 5.0A was passed through the

eletrolyte for 3 hours.
(a) Write the 'equaiion for reaction wi_\ich took place it the anode. (1 mark)
. (b) | Calculate the mass of silver deposited (Ag = 108; 1F = 96500 C). (2 marks)

29 The diagram below is a section of a model of the structure of element T.

- = = T Key
- © (®  Charged nucleus

= An electron

(a) State the type of bonding that exists in T. (1 mark)

(b) In which group of the periodic table doés element T belong? Give a reason.
(2 marks)
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30  Below is a sketch of a graph showing the change in viscosity (Ease of flow) with
temperature when solid sulphur is heated.

|

Viscosity
. . - v v T il
113°C  150°C 200°C 250°C 300°C
" Temperature
Describe what happens to the sulphur molecules when sulphur is heated from 150°C to
about 200°C. ‘ : (2 marks)
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(a)  State two factors that should be considered when choosing fuel for cooking.

(2 marks)

(b)  The diagram below represents a set-up that was used to determine the molar heat of
combustion of ethanol.

o Thermometer

'

- W o -

-y e W e

Tripod stand

Lamp
Ethanol

Duririg the experiment, the data given below was recorded.

Volume of water 450 e’
Initial temperature of water ' 25°C
Final temperature of water 46.5°C
- Mass of ethanol + lamp before burning 125.5¢
Mass of ethanol + lamp after buming 124.0g
Calculate the:
(1) heat evolved during the experiment (Density of water = lg/em’,
specific heat capacity of water = 4.2 Jg'K™) (3 marks)

. (i) molar heat of combustion of ethanol (C =12.0, O=16.0, H= 1.0). |

(2 marks) |
©) Write the equation for the complete combustion of ethanol. (1 mark)

(d)  The value of the molar heat of combustion of ethanol obtained in (b)(ii) above is
lower than the theoretical value. State two sources of error in the experiment.

(2 marks)
(a) Give the systematic names of the following compounds:

(i) CH, =Ci — CH;

CHs,

(1 mark)
(i1) CH;CH,CH,C = CH (1 mark)
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(b)  State the observations made when propan-f-ol reacts with;
0) acidified potassium dichromate (VI) solution 4 ) (1 mark)

(i)  sodiummetal. (1 mark)

(c) Ethanol obtained from glucose can be converted to ethene as shown below:

CeHpp0, —rep L, CHoH —Step !l | CH, =CH,

Name and describe the processes that take place in steps [ and 1. .
Step | (14 marks)

Step I (13 marks)

(d  Compounds A and B have the same molecular formula C3He0;. Coﬁlpoﬁhd A
liberates carbon (IV) oxide on addition of aqueous sodium carbonate while
compound B does not. Compound B has a sweet smell. Draw the possible

structures of:
(i) compound A . (1 mark)
(i)  compound B. ; _ ; . (1 mark)

The flow chart below shows a sequence of chemical reactions starting with copper.
Study it and answer the questions that follow.

Step | Step 2 Step 3
Cuy,, P cu - Cu(OH),,, —»{ CuO,,
Nitric acid NaOH,,, Heat
Step 4 1HCI gy
Step 5
C“m i Cu2+ 1aq?
Metal Q

(a) In step 1, excess 3IM nitric acid was added to 0.5g of copper powder.

(i) State two observations which were made when the reaction was in progress.

' (2 marks)
(i) Explain why dilute hydrochloric acid cannot be used in step 1. (1 mark)
(i) I Write the equation for the reaction that took place in step 1. (1 mark)
Il Calculate the volume of 3M nitric acid that was needed to react
completely with 0.5g of copper powder. (Cu=63.5). (3 marks)

(b)  Give the names of the types of reactions that took place in steps 4 and 5. (1 mark)
Step 4 v . - ' - S

Step 5
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(c) Apart from the good conductivity of ¢lectricity, state two other properties that make
it possible for copper to be extensively used in the electrical industry. (2 marks)

(a) Methanol is manufactured from carbon (1V) oxide and hydrogen gas according to
the equation:
COy) + 3Hagy=———=——— CH;OHy, + H:Oy

The reaction is carried out in the presence of a chromium catalyst at 700K and
30kPa. Under thesé conditions, an equilibrium is reached when 2% of the carbon
(IV) oxide is converted to methanol.

(i) How does the rate of the forward reaction compare with that of the reverse
reaction when 2% of the carbon (1V) oxide is converted to methanol? (1 mark)

(ii)  Explain how each of the following would affect the yield of methanol:
1 reduction in pressure (2 marks)

| using a more efficient catalyst. - (2 marks)

(iti)  If the reaction is carried out at S00K and 30 kPa, the percentage of carbon
(IV) oxide converted to methanol is higher than 2%.

I. - What is the sign of AH for the reaction? Give a reason. (2 marks)

1l Explain why in practice the reaction is carried out at 700K but NOT
at SO0K. A _ (1 mark)

(b) Hydrogen peroxide decomposes according to the following equation:
2H;0; (ag) — 2H20(I) + Ox(g)

Inan exsperiment, the rate of decomposition of hydrogen peroxide-was found to be .
6.0x10° mol dm™> ™.

(i) Calculate the number of moles per dm’® of hydrogen peroxide that had
decomposed within the first 2 minutes. (2 marks)

(i)  In another experiment, the rate of decomposition was found to be 1.8 x 107
' mol dm™>S™'. The difference in the two rates could have been caused by
addition of a catalyst. State, giving reasons, one other factor that may have
caused the difference in the two rates of decomposition. (2 marks)
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5. (@) The diagram below represents part of the structure of a sodium chloride crystal. The
position of one of the sodium ions in the crystal is shown as @,

(i) - on the diagram, mark the positions of the other three sodium ions.
(2 marks)

(i) The melting and boiling points of sodium chloride are 801°C and 1413°C
respectively. Explain why sodium chloride does not conduct electricity at

25°C, but does so at temperatures between 801°C and 1413°C. (2 marks)
(b)  Give areason why ammonia gas is highly soluble in water. (2 marks)

(c) The structure of an ammonium ion is shown below:

— —_—+

Name the type of bond represented in the diagram by N —H., (1 mark)

(d) Carbon exists in different crystalline forms. Some of these forms were recently
discovered in soot and are called fullerenes.

(i) What name is given to different cry.stalline forms of the same element?
(1 mark)

(i)  Fullerenes dissolve in methylbenzene while the other forms of carbon do not.
Given that soot is a mixture of fullerenes and other solid forms of carbon,

describe how crystals of fullerenes can be obtained from soot. (3 marks)’
(iii))  The relative molecular mass of one of the fullerenes is 720. What is the
molecular formula of this fullerene? (C = 12.0). (1 mark)
294

Powered By: www.manyamfranchise.com




(a) The elements nitrogen, phosphorus and pétassium are essential for plant growth.

(i) Potassium in fertilizers may be in the form of polassium nitrate.
Describe how a sample of a fertiliser may be tested to find out if it contained
nitrate ions. . (2 marks).

(i) - Calculate the mass of nitrogen present if'a 25kg bag contained pure
ammonium phosphate, (NH4);HPO4. (N=14.0,H=1.0, P= 31.0,0=16.0)

(2 marks)
(b)  The table below shows the solubility of ammonium phosphate in water at different
temperatures.
Temperature Solubility of ammonium
(°0) phosphate in g/100g water
10 63.0
20 69.0
30 75.0
40 82.0
50 89.0
60 97.0

() On the grid provided, draw.the solubility curve of ammonium phosphate.
(Temperature on X - axis). ) (3 marks)
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- (ii)  Using the graph, determine the solubility of ammonium phosphate at 25°C.

(1 mark)
(iify  100g of a saturated solution of ammonium phosphate was prepared at 25°C.
I. What is meant by a saturated solution? (1 mark)
II Calculate the mass of ammonium phosphate which was used to prepare the
saturated solution. (2 marks)
©) The graph below shows how the pH value of soil in a farin changed over a period of
time.
)
8 |
6 |
pH
4
2 ]
T T t j_“
A B C D E
Time
(i) Describe how the pH of the soil can be determined. (2 marks)
(i) State one factor that may have been responsible for the change in the soil pH
in the time interval AB. (1 mark)
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7.

The diagram below shows the set up used in an experiment to prepare chlorine gas and react
it with aluminium foil. Study it and answer the questions that follow.

s A e
Concentraled

e Soda lime

Anhydrous  Aluminium

; Receiver
CaCl, foil
2 \

Heat

wool Combustion wbe

Potassium
manganate (VI])

(a) In the experiment, concentrated hydrochloric acid and potassium manganate (V1I)
were uscd to prepare chlorine gas. State two precautions that should be taken in
carrying out this experiment. (2 marks)

(b)  Write the formula of another compound that could be used instead of potassium
manganate (VII). . (1 mark)

()  Explain why it is necessary to allow the acid to drip slowly onto potassium
manganate (V1]) before the aluminium foil is heated. (2 marks)

(d) State the property of the product formed in the combustion tube that makes it
possible for it to be collected in the receiver. (1 mark)

(e) When L :08g of aluminium foil were heated in a stream of chlorine gas, the mass of
the product formed was 3.47g.

Calculate the:

(1) maximum mass of the product formed if chlorine was in excess;
(Al=27; C1=35.5) (3 marks)
(i)  percentage yield of the product formed. (1 mark)

H Phosphorus trichloride is a liquid at room temperature. What modification should

be made to the set up if it is to be used to prepare phosphorus trichloride?
(1 mark)
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You are provided with:

aqueous sulphuric acid labelled solution A

» ' solution B containing 8.0 g per litre of sodium carbonate
» an aqueous solution of substance C labelled solution C.

You are required to determine the:

= concentration of solution A =
» enthalphy of reaction between sulphuric acid and substance C.

Procedure

Using a pipette and a pipette filler, place 25 0 cmof solution A into a 250 ml. volumetric
flask. Add distilled water to make 250 cm’ of solution. Label this soiutnon D. '

Place solution D in a burette, Clean the pipette and use it to place 25.0 em® of solution Binto a
conical fiask. Add 2 drops of methy! orange indicator provided and titrate with solution D.
Record your results in table 1. Repeat the titration two more times and complete the table.

Table | |
i {1 0 1 it

Final burette reading ‘

Initial burette reading

Volume of solution D used (cms)

(3 marks)

Calculate the:
(i) average volume of solution D used {1 mark)

(ii)  concentration of sodium carbor)ate in solution B (Na = 23.0; 0 = 16.0; C=12.0)

(1 mark)
(iii)  concentration of sulphuric acid in solution D _ (2 marks)
(iv)  concentration of sulphuric acid in solution A. ‘ (1 mai'k)
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Label six test-tubes as I 2,3,4,5and 6, Empty the burette and fill it with solution A. From
the burette. place 2 em 3of solution A into test-tube number 1. From the same burette, place 4

em® of solution A in test-tube number 2, Repeat the pmcess for test-tube numbers 3,4, S and 6
as shown in table 2.

Clean the burette and fill it with solution C. From the burette, place 14 cm’ of solution C into a

boiling tube. Measure the initial temperature of solution C to the nearest 0.5°C and record it
in table 2. Add the contents of test-tube number | to the boiling tube containing solution C.
Stir the mixture with the thermometer, Note and record the hlghest temperature reached in table
2. Repeat the process with the other volumes of solution C given in table 2 and complctc the
table.

Table 2 |
Test-tube number B i 2 ] 3 a 3 r3
Volume of solution A (cm’) 2 4 6 8 10 12
Volume of solution C (cm?) 14 1 12 10 8 | 6 4

Initial temperature of solution C (°C)

Highest temperature of mixture (°C)

Change in temperature, AT (°C)

(6 marks)
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(i) On the grid provideci, draw a graph of AT (vertical axis) against volume of solution A
used.

(3 marks)
(iiy  From the graph, determine:
I the maximum change in temperature . (l mark)
It the volume of solution A requrred to grve the maximum change in temperature
(t mark)

(iii) Calculate the:

I number of moles of sulphuric acid reqmred to grve the maximum change in
temperature ‘ (! mark)
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H " molar enthalpy of reaction between suiphunc acid and substance C (in
kilojoules per mole of sulphuric acid).
Assume the specific heat capac:ty of the solution is 4. ZJg 'K and density of

solution is 1.0 g cm 3 (2 marks)

2 You are provided with solid E. Carry out the tests below. Write your observatlons and
inferences i in the spaces provided.

(a)  Place one half of solid E in a clean dry test-tube and heat it strongly. Test any gases
produced with blue and red litmus papers. -

+ {2 marks) (1 mark)

(b) Place the other half of solid E i in a boiling tube. Add about 10 cm’® of distilled water and
shake until all the solid dissolves. (Use the solution for tests (i), (ii), (lll) and (iv).)
@) Place two or three drops of the solution in a test-tube. Add 3 cm® of distilled
water. Add two drops of universal indicator to the mixture obtained and then
determine the P! of the mixture.

Observations ' ~ Inferences

(1 mark) (1 mark)

(i)  To about cm’ of the solution i in a test-tube, add aqueous ammonia drop-wnse
until in excess.

Observations ' Inferences

(1 mark) .(i mark)

(iii) To2 em’ of the solution in a test-tube, add three or four drops of solution G

(aqueous potassium iodide.)
Observations i Inferences
(1 mark) (1 mark)

(iv) Toabout I cm’ of the solution in a test-tube, add four or five drops of barjum
nitrate solution. Shake the mixture then add about 1 cm® of difute nitric acid and
allow the mixture to stand for about 2 minutes.

Observations l ‘ - Inferences
(1 mark) (1 mark)
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3

You are provided with liquid F. Carry out the tests below. Record your observations and
inferences in the spaces provided.

(a)  Place three or fou

_ r drops of liquid F on a watch glass.. Ignite the liquid using a Bunsen
burner. - ' B -

Observations ’ Inferences

(1 mark) (1 mark)

(b) Toabout 1 cm’ of liquid F in a test-tube,

add about 1 ctn3 of distilled water and shake
thoroughly. :

Observations | | Inferences

(¥ mark) (% mark)

“(c) Toaboutl cm3 of liquid F in a test-tube, add a small amount of solid sodium carbonate.

Observations ‘ : Inferences

(1 mark) (1 mark)

(d) Toabout2 em® of liquid F ina tcst;tube, add about lcms,of solution H [acidified

potassium dichromate(V1)]. Warm the mixture gently and allow it to stand for about one
minute. o SR

Observations Inferences

(1 mark) | (1 mark)
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24.6 CHEMISTRY (233) §‘

24.6.1 Chemistry Paper 1 (233/1) MANYAM FRANCHISE

1. (a) Carbon (IV) oxide. * (1 mark)
(b) A blue flame is observed. Carbon (II) oxide burns with a blue flame.
(2 marks)
2. Mass of acid = 1.05x 15
= 1575 ¢
Molar mass of acid = 60
Moles of acid in 500 cm?® of solution
= 15.75
60
= 0.2625
Molesof acid in alitre = 0.2625x 2
= 0.525M (3 marks)
3. (a) Elements found in group seven of the periodic table. (1 mark)
(b) Chlorine exists in discrete gaseous molecules with negligible forces of attraction between
them while iodine exists in layers held together by strong forces of attraction.
(2 marks)
4. C = - Region of unbumt gas (colourless zone).
D = Yellow Zone (luminous flame). (2 marks)
5. The nettle plant contained an acid, which was neutralised by aqueous ammonié.
: (2 marks)
6. (a) (i) - The solution changed from pale green to yellow/broWn.
(1 mark)
(i1) A brown precipitate was formed. (1 mark)
3+
®  Fel +30H,, — Fe(OH),, (1 mark)
7. (a)
(N
G J
G 2+ J 2+
(ag) 1 Y ()
------------------ Salt ridge .
(2 marks)
(b)  -014+074 = 0.6V (I mark)
8. There is an increase in nuclear charge. The outermost electron is strongly attracted, therefore more
energy is required to remove it. (2 marks)
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10.

11.

12.

13.

14.

15.

16.

17.

(a)
()
©)

H,0

2(0)

Solution K Dilute nitric (V) acid.

Solid L Silver.
Gas M: Oxygen. (3 marks)
- H,0,, :AHf° =55kJmol™ (2 marks)

= Carbon (IV) oxide will react with calcium oxide.

=  Carbon (IV) oxide is denser than air. (2 marks)

(a) The volume of a fixed mass of a gas is directly proportional to the absolute temperature
at constant pressure. (1 mark)

| N A

® o=t

L I
3.5x10% = 2.8x 107

291 T,

T, = 291x28

3.5
=232.8K (2 marks)

(a) @) Deliquescence. (I mark)
(i) Esterification. (1 mark)

) Cracking. (I mark)

(a) Nuclear fission is the splitting of a heavy nuclide when bombarded by a fast moving
Neutron, while Nuclear fusion is the combination of light nuclei when they collide at
high speed and a heavier nuclide is formed. : (2 marks)

) The radioactive substance is put in thick lead blocks and buried underground.

(1 mark)

(a) Permanent hardness in water is caused by the presence in the water of Ca 2*, Mg®* and
SO, ions. The sulphate ion is not decomposed by boiling. (2 marks)

(b)

»  Used in ion exchange.
Distillation.
= Precipitation. (1 mark)
(a) o> (I mark)
(®) Zn(OH)¥" (1 mark)

12n+2n+2 =358

n =4

». Formula= C4Hw
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H n— bu tan e
H H H
I I I
H C - C - C - H 2- methlypropane
I I I
H-C - H
I
H
(3 marks)
18. Heat sodium metal in oxygen to form sodium oxide. Dissolve the oxide in water to form sodium

hydroxide. Bubble excess carbon dioxide into the solution to form sodium hydrogen carbonate.
Warm the solution to concentrate. Allow solution to cool and form crystals. Filter and dry the

crystals between pieces of filter paper. (3 marks)
19. (a) Froth floatation. (1 mark)
(b) ZnCO,,, - Zn0, +CO,,, (1 mark)
©)
= Making brass.
Used in batteries/dry batteries.
=  Making paints. (1 mark)
20. (2) C H (o)
. 13. 1.6
849 54 B3 135 2L8 135
12 1 16
1.35 Tae =10 ——=1
: 1.35 135
EF. C4H100 (2 ma’kS)
(b)
H H H H
I I I I
H-C-C-C - C - OH
| I I |
H H H H
(1 mark)
21 (a) The concentration of the CI” ion is very high. The CI ion is therefore discharged in

preference to the OH'. . (2 marks)
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®) Hydrogen gas. (1 mark)
. 6.84
22. Moles of aluminium sulphate =
=0.02
Concentration of aluminium sulphate = 0.02 x1000
150
= 0.133
=, Concentration of the Sulphate ion = 0.133x3
= 0399 M (3 marks)
23. Hydrogen bonds exist in propan-1-O1. These require more energy to break than van der waals
forces. (2 marks)
24, Observation: white fumes.

Ammonia is ignited in / reacts with chlorine to form hydrogen chloride. The hydrogen Chloride

reacts with excess ammonia to form ammonium chloride.

(3 marks)

25, (a) Volume would be equal in both cases because the moles of HCI are equal and zinc
powder is in excess. : (1 mark)
)] It is inert / does not react. (1 mark)
26. (a) Both are metals and react by losing electrons. (1 mark)
(®) RCO,,, - RO, + co,,, (1 mark)
©  Q or Q¥ (1 mark)

27.

|

Eneroy

21,00

Non - catalysed

2ZH.O()+04(2)

y

28. (a) 40H

(aq)

—2H,0,, +0

2(g)

Reaction path

(®)  Quantity of electricity = 5 x 3 x 60 x 60

©

Moles of electricity”

" Moles of Ag
Mass of Ag

(2 marks)
+4e (1 mark)
5x3x60x60 = 0.5596
96500
= 0.5596
= 60.4368g (2 marks)
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29.

30.

24.6.2

(a)
®

Metallic.

Group 1, because each atom loses a single electron.

(1 mark)

(2 marks)

The S rings are broken down to form Sg chains. These chains join together to form huge

@

®

(©)

(d)

(a)

(®)

molecules of sulphur which do not flow easily. (2 marks)
Chemistry Paper 2 (233/2)
= Cost.
= Availability.
»  Effects to the environment.
= Heating value.
= Ease of storage. (2 marks)
) Mass of water 450 x 1 = 450g
AT =46.5-25.0=215°C
Heat evolved =450x 4.2 x 21.5
=40635 Joules (3 marks)
(1) Mass of ethanol used =125.5-124.0
=15g
R.MM. of ethanol =46
1.5g of ethanol produces 40635
Therefore, 46g of ethanol produces 40635 X 46
1.5 1000
= 1246.14kJ mol™ (2 marks)
C,HOH , +30,,, —3H .04 +2C0,,, (1 mark)
= Heat lost to the surroundings.
»  Error in reading the temperature or mass. (2 marks)
) 2- Methyl Prop-I-ene (1 mark)
() Pentan-I-yne (1 mark)
) The solution changes from orange to green. (1 mark)
(i1) A colourless odourless gas bubbles out. (I mark)

(©)

Step 1. Fermentation.
Process: Glucose is mixed with yeast at about 30°C. It is changed to ethanol and CO.
bubbles out.

Step 2: Dehydration.
Process: Ethanol is heated to 180°C in the presence of sulphuric acid when it is
dehydrated to ethene.
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(d) )

(1 mark)
(i)
H o H
H - C - - 0 - C - H
H H
(1 mark)
*  They produce poisonous gases to the environment.
*  Produce gases with unpleasant smell. (2 marks)
(1) Brown gas.
Blue solution. (2 marks)
(ii) It is not an oxidising agent and therefore has no effect on copper.
(1 mark)
(lll) I Cu(s) + 4HNO3(aq) — Cu(NO;)g_(aq) + 2N02(g)+ 2H20 [¢))
(1 mark)
I MolesofC, =05 = 0.007874
63.5
Moles of HNO, = 4x 0.007874 = 0,03 149
3XV = 0.03149
1000
V= 0.03149x1000
3
=10.5cm® (3 marks)
(b) Step 4: ‘Neutralisation.
Step 5 Displacement. (1 mark)
(c)
= It does not corrode easily.
* Itis ductile and has a high melting point. (2 marks)
(@ () The rate of forward reaction is the same as that of the backward reaction or they are the
same. . (1 mark)
(i) I Reduction in pressure shifts the equilibrium to the left hence the yield of methanol
decreases. : (2 marks)
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(b)

(a)

(b)

()

@

(@)

II The yield remains the same. Catalysts only change the rate of attainment of

equilibrium and not the amounts of species in the equilibrium mixture.

(2 marks)

(i) 1 AH is negative. When temperature is lowered, the system shifts in the direction in

which heat is evolved, that i1s, towards the right. (2 marks)

I At 500k, the rate of the reaction is lower than at 700k. (I mark)

)] Time=60x2
=120 sec
No of moles dm?® =6x120x10°®
=7.2x 10®molsdm (2 marks)
(i)  Warming. Kinetic energy increases. Therefore, frequency of high energy
collisions increase hence rate increases. (2 marks)
®
v (2 marks)
(i1) At 25°C, sodium chloride is in solid state form; ions cannot move. Between
801°C and 1413°C, sodium chloride is in liquid state: ions are mobile.
(2 marks)
Both ammonia and water are polar molecules and hydrogen bonds are formed.
(2 marks)

N — H Co-ordinate bond. (1 mark)

@) Allotrope. (1 mark)

(i) Add methylbenzene to soot in a beaker. Shake and filter. Warm the filtrate to
concentrate it. Allow the concentrate to cool for crystals to form. Filter to obtain
crystals of fullerene. (3 nharks)

()  720=Ce (1 mark)

12

Q) Dissolve the sample in water. Add aqueous iron (II) sulphate. Then add
concentrated sulphuric down the side of the test tube. Formation of a brown ring
confirms presence of nitrate ion.

, : OR
Dissolve a sample of the fertilizer in water. Add a piece of aluminium foil then a
little NaOH (., . Warm, then test gas with red litmus paper. The paper turns blue
(2 marks)
(i1) Molar mass of (NH,),HPO, =132
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Mass of Nitrogen = 38

—Xx25
132
=5.3kg (2 marks)
() @
100 i j
9 114 AN
» B ana ST L *
H saligsiinaasas
0 : . HHTH :
FH T i ssefny i
. 44 a8 4 =
8 Hi & % SaERngn
: * :ru$tziﬁ i i s
w ) h ,ﬂ‘ - rhir o
g b Bl R R
ERR £t ngduastersshaghs - : :
:% :iéh 3 5 » 1] :m. »
kY : y ¥ b
AV LR Frb
; : sttt B
w ik {
h - 0w 30 w % @
(3 marks)
(1) 72 + 1g/100g water (1 mark)

(ii1) I A solution which contains the maximum amount of solute at that
temperature. (1 mark)

I At 25°C, 73g of AP dissolve in 100g of water.
Therefore, 173g of saturated solution contain 73g
Therefore, 100g of saturated solution contain 73

x 100
173
= 42.196g
(2 marks)
(c) 1) Add distilled water to soil and stir. Dip Universal indicator paper to the mixture
and compare with pH chart. (2 marks)
(i) Extensive use of ammonium fertilizer (acidic fertilizers) or pollution by acid
rain etc. (1 mark)
(a)

®»  Wear gloves.
»  Use safety goggles.

=  Use a fume cupboard. (2 marks)

b)
*  MnO,

. Kgcrg 07 (1 mark)
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© To displace air from the apparatus. Heated aluminium may react with oxygen to form an

impurity. ( Al,O;) (2 marks)
@) Sublimes. (1 mark)
(e) (l) ZAI(,) + 3C12(g) — 2 AlCl; (s)
2x27 2(27+355x%x3)
54 =267
54g of Al =267 of AICI;
Therefore 1.08 produces = 267 x 1.08
54
=5.34(g) (3 marks)
@) % yield = 347 100
534 .
=65% : (1 mark)
()  Replace receiver with a flask in ice-cold water. (1 mark)
24.6.3 Chemistry Paper 3 (233/3)
1. (A)
I I 111
Final burette reading 21.8 21.6 43.6
Initial burette reading 0.0 0.0 22.0
Volume of D used (cm’) 21.8 21.6 21.6
(3 marks)
@) 21.6+21.6 = - 21.6cm’ (1 mark)
2
(i) R.F.M of Na,COs. =106
Conc. _8__ =0.075M (1 mafk)
106
(i) Moles of Na,COs - 25%0.075
1000
=0.001875
Moles of H,S0, = 0.001875
Conc. of H,SO, — 0.001875 <1000
=0.0868M (2 marks)
@iv) 0.0868 x 10 . =0.868M (1 mark)
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B)

Test-tube number 1 2 3 4 5 6
Volume of solution A (cm®) 2 4 6 8 6 4
Volume of solution C (cm®) 14 12 10 8 10 12
Initial temperature of solution C (°C) 205 | 205 20.5 20.5 20 20
Highest temperature of mixture (°C) 23 255 1280 295 265 245
Change in temperature AT 2.5 5.0 7.5 9.0 6.5 45
(6 marks)
(i)
i R iR
SEESHRTEE il § ; :
AN
% YN
. ﬂ : ,\. T
: ; 23
y LI
IR
qiitiiy ;
! Y AT
A T g : :
@ 2 4 6 ¥ w2 ¥
\"azm_xm o sxémig;m A o §
(3 marks)
(i1) I AT=95+ 0.1°C (1 mark)
I Maximum volume of A=76cm®+ 0.1 (1 mark)
(1ii) I Moles of sulphuric Acid = 7.6x0.868
1000
= (0.0066 moles (1 mark)
11 Heat evolved 16x42x95
= 6384 joules
Molar Heat = 638.4
' 0.0066
= 96.727272 KJ mol™" - (2 marks)
2 (a)
Observations Inferences
Gas with a pungent/irritating/choking smell.
Colourless liquid formed on cool part of test tube. Hydrated salt.
Blue litmus paper turns red. . Acidic gas evolved.
Red litmus paper remains red.
Solid turns reddish brown.
(3 marks)
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(b)

(2)

Observations
1) Reddish brown solution.
PH 12,3,
i) Brown precipitate insoluble in excess.

111) Brown/Black solid formed or solution changes from
yellow to brown.

iv) White Precipitate settles at the bottom of the test tube.

Observations
a) Clear blue flame.

b) No separation or forms a solution
Two liquids are miscible.

¢) No effervescence.

d) Solution changes from orange to green.

453

Inferences

Strongly acidic.

(2 marks)

Fe

(2 marks)

Iodide ions oxidised to
lodine

(2 marks)

SO, present.

(2 marks)

Inferences

Saturated low carbon organic
compound.

(2 marks)

Mixture is miscible or polar
organic compound.

(1 mark)

Liquid not acidic or absence
of H".

(2 marks)

F is likely to be alcohol OR R
-OH.

(2 marks)
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