Chemistry paper 233/1
K.C.S.E 1995 QUESTIONS
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The electron arrange@f ionsX* and Y? are 2, 8, and 2, 8, 8 respectively.

(@)
(b)

When brc@h& ne gas reacts with agueous sodium hydroxide, the equilibrium

repr
is e,gébl ished.
at observations would be made if afew drops of sulphuric acid were added to

Write the glectronic arrangement of the elements X and Y. (2 mks)
Write th‘formuIaof the compound that would be formed between X and

Y. o

by the equation: Brz () +20H (@) <——BI"(aq) + OBR' (a9 + H20

Ahe equilibrium mixture? Explain.

Calculate the amount of calcium carbonate that would remain if 15.0g of calcium
carbonate were reacted with 0.2 moles of hydrochloric acid.
The equation for the reaction is CaCOs g) + 2ZHCH»CaClz () + CO2 () + H20 (9)
(C=12.0=1.60, Ca=40.0)
In an experiment, soap solution was added to three separate samples of water. The
table below shows the volumes of soap solution required to form lather with

1000cm3 of each sample of water before and after boiling.

Sample!l | Samplell | Samplelll
Volume of soap before water is boiled (cm3) | 27.0 3.0 10.6
Volume of soap after water is boiled 27.0 3.0 3.0
a) Which water sampleislikely to be soft? Explain. (2mks)
C) Name the change in the volume of soap solution used in sample 11 (1mk)
a) Name one natural fibre.
b) Give one advantage of synthetic fibres over natural fibres. (Amk)

The table below gives some properties of gasesD and E.

Gas | Density Effects of H2SO4() | Effects of NaOH )
D Lighter thanair | Reactsto form asalt | Dissolves without reacting
E Heavier than air | Not affected Not affected.

a) Describe how you would obtain a sample of E from a mixture of gases D

b)

and E.

(2mks)

Suggest a possible identity of gas D. Give areason for your answer. (1mk)
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7. The curve below represents the yaN ation of temperature with time when pure and
impure ?%amples of asolid wexgheated separately.
5
;\\ i1
2
',
,\@*6
. W TIME . .. . . .
Which irve sows thé Variation in temperature for the pure solid? Explain (2mks)
N\
5
8. I’ﬁébdiagram below represents a set — up that can be used to prepare and collect
& Xygen.
2 ———Hydrogen peroxide
&°
2
S
\\
{(0& Cxygen
Manganese
dioxide
a) Write an equation for the reaction th;\t es (Imk)
b) What property of oxygen makesit possible for its collection as indicated
by the diagram (Imk)
C) Explain why it isimportant not to collect any gas for the first few. Seconds
of the experiment. (1mk)

9. Study the set — up below and answer the question that follows.

I

Curbon a— ¢l It
electrodes

Bulb—

| "~ Molilen lead (1) bremide

State and explain the observations that would be made when the circuit is
completed.
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10. In an experiment, rods of metals BYQ and R were cleaned with sand paper and
placed in a beaker containi n%water. Another set of rods was also cleaned and
placed in abeaker containigig dilute acid. After placing the rodsin the two liquids

bubbles of gas were S;gg.%round some of the rods as shown in the diagrams below.
P Q R :

P G

2ubbles

},i”irl |
‘

o LWEW ¢
@Q{& Why isit necessary to clean the rods with sand paper before dipping them
{-@ into the liquids. (1mk)
o D) Arrange the three metalsin order of their reactivity starting with the most
Q& reactive.

11. A Solution of chlorine in tetra chloromethane turns colourless when propene gasis
bubble though it.

a) What type of reaction takes place? (Imk)
b) Write an equation for the above reaction (Amk)
12.  With reference to atomic number of one, explain why hydrogen can be placed in
either group | and V11 of the periodic table. (2mks)
13. a) Explain why it is not advisable to use wood ash for cleaning aluminium
Utensils (2mks)
b) Duralumin is an aloy of aluminium. What is the advantage of using duralumin
in place of auminium for manufacture of aeroplane parts. (Amk)
14. A compound has an empirical formula, C3H60 and arelative formula mass of 16.
Determine its molecular formula (H + 1.0, C = 12.0, O = 165.0) (2mk)
15. Explain how you would separate mixture of nitrogen and oxygen gases given that
their boiling points are — 196°C and 183°C respectively (2mks)
16.  Study the table below and answer the questions that follow.
a Alk)ane Formula Heat of combustion (AHc) Jmol ™
Methane CHy 890
Ethene CoHs 1560
Propane CsHs 2220
Butene CsH1o
dict the heat of combustion of butane and write it on the space provided in
the table above? (Imk)

b) What does the sign of AH¢value indicate about combustion of alkenes?
(1mk)



17. The diagram below representstlge%xtraction of sulphur by Frasch process

———Hot compressed air
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@Q Name the substance that passes through tube;
I
& I
e b) What is the purpose of hot compressed air in this process? (1mk)
@ 18.  Study the diagram below and answer the questions that follow.

Oilule —- ’—}’r
’ i

Hydrochioric
ocid

Write an equation for each of the two reactions that take, place in the experiment
represented by the diagram above (2mks)

19. A mixture containing equal volumes of hydrogen and carbon dioxide was
introduced one end of atube as shown below. <

Miziurs _-"Ji_ P s S . —”#W:
Hydrogen el i
and ook
dicadn
Which gas would be detected at appoint C in first? Explain (2mks)

20.  Thetable below gives three experiments on the reaction of excess sulphuric acid
and 0.5g of zinc done under different conditions. In each the volume of gas was
recorded at different time intervals.

Experiment Form of Zinc Sulphuric acid solution
I Power 0.8m
I Power 1.0m
1 Granules 0.8m

On the axis below draw and label the three curves that could be obtained from such
results.
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The table shows how solubility gé%ome substances in water varies with
temperature.
Substance | Change of O°C SQQB’ lity 20°C | With temperature (9/100cm3 of water)
40°C 60°C
W 0.334 §‘ 0.16 0.097 0.0058
2760 7| 340 40.0 455
3570 A 36.0 36.6 37.3
Which of the ahove substancesislikely to be a gas? Explain (2mks)

Dilute nitrig &cid reacts with copper according to the equation;
3CU(5) +:§ﬁ + (aq) + 2N. 3 —> 3CU2+ (aq) + ZNO(Q) + 4H20 [0)

a) hat is the oxidation number of nitrogen in?
2 i) 2N_3
<% i) NO

{-C?D) With respect to nitrogen, explain whether the above reaction is an oxidation

or reduction process. (Amk)
Explain the following observation. A chloride dissolves in water to form an
electrolyte while the same chloride dissolves in methylbenzene to for anon —

electrolyte. (1mk)
State what would be observed when dilute hydrochloric acid is added to the
products formed when a mixture of iron fillings and sulphur? (Amk)

Describe how the following reagents can be used to prepare lead sulphate solid
potassium sulphate, solid lead carbonate, dilute nitric acid and distilled water.
Explain why the enthal py of neutralization of ethanoic acid with sodium hydroxide
is different from that of hydrochloric acid with sodium hydroxide.
(2mks)

Give areason why calcium hydroxide solution is used to detect the presence of
carbon dioxide gas while sodium hydroxidein NOT?
acompound C4H100 _is oxidized by excess acidified potassium permanganate to
form another compound C4HgO,. The same compound C4H100 reacts with
potassium to produce hydrogen gas.
a) Draw the structural formula and name the compound CaH 100 (Imk)
b) Write an equation for the reaction between potassium and compound

C4H100.
During the production of hydrogen iodide, hydrogen reacts with iodine according
to the equation: Hz g+ 12 (—— 2HI g); 52.0 kJ
Explain how the following would affect the yield of hydrogen iodide:
a) Increase in temperature

b) Increase in pressure. (2mks)
a) 100gm of radioactive 233 Pawas reduced to 12.5g after 81 days.
91
Determine the half-life of Pa (2mks)
b) 233 Pa decays by beta emission. What is the mass number and
91

Atomic number of the el ement formed? (Amk)
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CHEMISTRY K&&.S.E 1995 PAPER 233/2
\@ ESTIONS
1 The table below giv lgéélfé)rmatlon on four elements by letters K, L, M and N.
Study it and answer te questions that follow. The letters do not represent the
actual symbols Of@ tihe elements.
N
Element EI@cTron arrangement | Atomic radius (nm) | lonic radius(nm)
K QQ 8,2 0.136 0.065
L 9287 0.099 0.181
M %@\ 2,881 0.203 0.133
NS 2,882 0.174 0.099
>4
&
8, ~ Whichtwo elements have two similar properties? Explain (2mks)
Q*e b) What is most likely formula of oxide of L? (Imk)
2 )] Which element is anon-metal? Explain (2 mk)
@* d) Which one of elementsisthe strongest reducing agent? Explain ~ (2mks)
S e) Explain why ionic radius of N is less than that of M (2mks)
3 f) Explain why theionic radius of L is bigger than itsatomic radius  (2mks)
2 a) IN an experiment hydrogen chloride gas was prepared and reacted with
aluminium turnings to form a solid g and gas R as shown in the diagram
AT o4 0
- ) %/ iy 'Umﬂﬁ_s }‘
tm P fm.ngj
R et o [
. 'i. , l_
Heat ' |1 | —
omxsstion 171 4--1 |,
tohe  HHETY |
L oot
175; = Water
RER b
S _ Concentrated |4t g2
chlorida sulphuricacid =~ =+
(i) Name: Liquid P
: Solid Q (1mk)
: GasR (Amk)

(i) Name another substance that could serve the same purpose as the
concentrated sulphuric acid.

(1mk)

(i)  Explain the following observation. When blue litmus paper was dipped
into the water in the beaker at the end of the experiment it turned red.
Explain why solid Q collects farther away from the heated aluminium

(2mks)
(b) (i) Write an equation for the reaction that takes place between ammonia gas
and hydrogen gas (Amk)

(if)Calculate the mass of the product that would be formed when 2000cm3 of
hydrogen chloride gas reacts completely with excess ammonia gas
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(H=1,0O; N=14.0,C1= g&S, one mole of gas occupied 24 litres at room
temperature and pressuyfe.) (3mks)
In an experiment to deternajﬁ% the heat of combustion of methanol, CH20H a

student used a set up LL@@fThe one shown in the diagram below.
[

o ‘a
Thnmtzr-——ﬂ B
Q}g}
beher S t\ J Volume of water = 500cm®
O = = Final temperature of water=  27.0°C
& ——‘?::‘.Ej__:j Initial temperature of water = 20.0°C
it ' Final mass of lamp + methanol = 22.11g
Lomp ——— \ Initial mass of lamp+ methanol= 22.98g
Density of water =1.0g cm®
Hethanol £77
a) i %equari'or##é‘c?dmbusti on of methanol
b) Calculate:

(i) The number of moles of methanol used in this experiment
(C=12,0=16;H=1)
(i)  Theheat of combustion per mole of methanol. (Amk)
(i)  Theheat of combustion per mole of methanol (2mks)
(© Explain why the value of the molar heat of combustion for methanol
obtained in this experiment is different from the theoretical value.
(d) On the axis below draw an energy level diagram for the combustion of

methanol.
a) The flow chart below outlines some of the process involved during
extraction of copper from copper pyrites. Study it and answer the questions
that follow. o
Haot ?If Bas X Slhtil.'.‘l Sioy) Hoflmr Sask Ccike i
f 4 J : cﬂsl P
J Roasting | - Sl i Cus nd i ,
T:%T?:'Fwnacz .‘ '_':'u‘;'S{J_"' i::[:jz L_—:.mliél’”-" ZFU::N _..CU'“}_.. [L.C;Tber
bt il reGiil + fua 011 —_E
(1) Name gas K Siog M (1mk) !
(i)  Writean equation for the reaction that takes place in the 1% roasting Eoil
furnace. (Imk)
(ili)  Writethe formulaof the cation present in slag M (Amk)
(iv)  Identify gasp (Imk)
(v) What name is given to the reaction that takes place in chamber N? Give a
reason for the answer. (Imk)
The copper obtained from chamber N is not pure. Draw alabeled diagram to show
the set up you would use to refine the copper by electrolysis. (3mks)

Given that the mass of copper obtained from above extraction was 210kg,

determine the percentage purity of the ore(copper pyrites) if 810kg of it was fed to
the 1% roasting furnace. (Cu = 63.5, Fe = 56.0, s=32.0) (3mks)
Give two effects that this process could have on the environment (2mks)



5. The flow charts below show aﬁ*anal ysis of amixture R that contains two salts.
Study the analysis and anS(\@r the questions that follow.

Mixture R §

N
STEP o +— Residue
! QO Add excess
6 -1 L T ) .
Two metajic Gxides STEP II :Zu:p:?im: i
#7019, (CZa)NO),051g) | Add Hrso,_gﬂ_— - of X
5
P [Fittrate X |—1EP L
<
‘k'@ Add excess
& NHjlag) Colouriess
& toa porl'imr solution
\QJ of X
Y @ (1) What condition is necessary for the processin step | to take place?
& (1mk)
\ (i) Draw alabeled diagram for the set-up that could be used to separate
the mixture formed in step 1 (2mks)
(i)  Writeionic equation for the reaction between the cation in filtrate X
and agueous ammonia. (Amk)
(iv)  What observation would indicate the presence of NO () in step |
v) State how water vapour, in step | could be identified. (Amk)
®
Addexcess
Mbxtore R Loty NH3 {aq) White
Dissolve in water fuupuition § preagiiole
then filter of Z
ol Residue U | Sofution Z STEP VI
ACH HNOB‘UQ‘ i ar -\'g} il
) Add excess .
i MoDH log) | iostsurtass
ica portice | soiution

=F e ——

of Z
(i) What conclusion can be drawn from step iV only? Explain? (2mks)
(i)  Writethe formulaof an anion present in theresidue U. Explain  (2mks)
(ili)  Suggest the identity of the cation present in solution z. (Amk)

(© Name the two salts present in the mixture R. (2mks)
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6. @ The table below gives in%]aﬂ(%ation about the major constituents of crude
oil. Study it and answ(}gft e questions that follow.
Constitught Boiling point (°C)
Gases» Below 40
Peatﬁ 40-175
~ Kerosene 175-250
Q| Diesd oil 250-350
Q}% Lubricating oil 350-400
Q%Q Bitumen. Above 400
(1) ,&e\ Which one of the constituents or crude oil has molecules with the highest
Q" number of carbon atoms? (2mks)
(?%’i) Name the process you would use to separate a mixture of petrol and diesel
Q\L_ and explain how the separation takes place. (2mks)
Q& (i)  Explain why the constituent of crude oil and write its formula (Imk)
2 (iv)  Nameone gasthat islikely to be a constituent of crude oil and writeits
@‘ formula. (Imk)
S (b)  What condition could cause a poisonous gas to be formed when Kerosene
3 isburnt? Explain (2mks)
(c)  Giveoneuse of bitumen (Amk)
7. @ The diagram bel ow shows a set-up that can be used to obtain nitrogen gas
inan ﬁxperi ment.
Tube K, § Copper (11}
PR 7 A = g {1 P St i
Gmw- I f-—"ﬁi‘_\l ¢ B LI
i i i
o HH W | : =%
Hent [ =&
'l if;’-éi !.:; 00 B o I Y 4 5%
II Rl 4 U oy B s R P = e By
l TOVEO et s i
H e im ¥ At . = aNekzy s =
sty SRS P PRGBS e e
(i) Nameliquid L
(i)  What observation would be made in tube K after heating for some time?
(1mk)
(i)  Write an equation for the reaction that took place in tube K. (2 mk)
(iv)  If 320 cm® of ammonia gas reacted completely with the copper?
Calculate:
I Volume of nitrogen gas produced. (Amk)
] the mass of copper oxide that reacted (3mks)
(Cu=63.5, 0=16.0, one mole of gas occupies 24 liters at room
temperature and pressure)
v) At the end of experiment the PH of the water in the beaker was found to be
about
1) Explain (2mks)
(b) In another experiment agasjar containing ammoniawas inverted over a
burning splint. What observation would be made? (Amk)
(© Why isit advisable to obtain nitrogen from air instead ammonia? (1mk)
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" QUESTIONS

1 In an experiment to study Qrie?’diffug on of gases, a student set up the apparatus shown in
diagram 1. After someti Qe the student noticed a change in the water level as shown in the
diagram Y
N
)
,'JE:'raus;:%eK G |
N
£e1r .dioxide
R ]
@Q/ e waler
‘L‘ awr ) . =
e Diagram [ diagram Il
Q\QJ Give an explanation for the change in water level (2mks)
2
& 2 A fixed mass of a gas has avolume of 250cm?® at atemperature of 27°C and 750mm Hg
QO« pressure. Calculate the volume the gas would occupy at 42°C (2mks)
3. Zinc metal and hydrochloric acid reacts according to the following equation
Zn(s) + 2HCI (ag) —~ZnCl: (ag) + Hz ()
1.96 g of zinc were reacted with 100cmof 0.2M hydrochloric acid
(a) Determine the reagent that was in excess
(b) Calculate the total volume of hydrogen gas was liberated S.T.P
(Zn=65.4 Molar gasvolume = 22.4 litresat S.T.P (Imk)
4. Ammonia can be converted to nitrogen monoxide as shown in the equation below
4NM3 () + 502 () ——24NO (g + 6H20 ()
g Reac tants
roducts
f;:’rm!i(m pr:h’; B
@ Explain how an increase in temperature would affect the yield of nitrogen
monoxide (2mks)
b) On the energy level diagram above sketch, the energy level diagram that would be
obtained if the reaction is carried out in the presence of platinum catalyst. (1 mk)
5. a) Using dots(.) and crosses (x) to represent electrons draw diagram to represent the
bonding in:
(i) NH3 (ii) NH4" (1mk)
b) State why an ammonia molecule (NH3) can combine with H+ to form NH4"
(Atomic numbers: N=7 and H=1) (Imk)

6. The table below shows some properties of substances E, F, G and H
| Substance | Action withwater | Mdlting point | Thermal conductivity |
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E Un reactive (er High Poor
F Reactive NAY High Poor
G Unreactive (@ X High Good
H Unreactl\&e Low Good

Select the substance tk&t would be most suitable

a) For making‘a cooking pot (Amk)
b) As ath ¥mal insulator (2 mk)

7. The rea%l@’n of propane with chlorine gas gave a compound of formula C3H7CI.

hat condition is necessary for the above reaction to take place? (1mk)
b) ,&6 Draw two structural formulae of the compound C3H7Cl (2mks)
%Qample of air contaminated with carbon monoxide and sul phur dioxide was passed
Ahrough the apparatus shown in the diagram below.
e Alf' contaminated -~ i
Q&QJ with CD{g]und 502 fg)
2
N
\\
&
Concenfrafed
_Lime wuter————- = sulphuric ucid

Which contami nant Was removed by passing the contaminated air through the apparatus
Explain . (2mks)

9. Explain how a sample of CH3CH,CH,OH, could be distinguished from a sample of
CH3COOH by means of a chemical reaction (2mks)

10.  acompound whose structure is shown below is found in a detergent.

2 ,'/.‘ & T - T '1‘

i

With reference to the structure, explain how the detergent removes grease during washing.

11.

12.

13.

14.

(2mks)
Compl ete the table below.
Species | Number of neutrons
H

Electrons

When magnesium metal isburnt in air, it reacts with both oxygen and nitrogen gases
giving awhite ash. Write two equations for the reactions that take place. (2mks)

M ethane reacts with oxygen as shown by the equations | and |1 below:
| CHa(g) +205(g) ——— CO,(g) +2H0()
[1 2CHy4(g) + 302(g) ——»2C0O(g) + 4H,0(l)
Which one of the two reactions represents the complete combustion of methane? Explain
(2mks)
The decomposition of calcium carbonate can be represented by the equation:
CaCOs(s) CaO(s) + CO2 (9)
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Explain how anincreasein pr would affect the equilibrium position (2mks)
The table below givesthe atqgﬁ*c numbers of elements W, X, Y, and Z. Thelettersdo
not represent the actual sy\r;rfbol s of the elements.

N

Elemeit w X Y [z
ALQ‘mic Number |9 10 |11 |12
Q\
a) Whigh one of the elementsis |east reactive? Explain (Amk)
b) i) SFhich two elements would react most vigorously with each other? (Imk)
R) Givethe formulaof the compound formed when the elementsin b(i) react
o (1mk)

>
iRstrong heating, sodium nitrate oxygen gas. In the spaces provided below, draw a

(Aabeled diagram of a set-up that could be used for heating sodium nitrate and collecting the

oxygen gas liberated. (3mks)
Oxygen reacts with the elements phosphorous, sulphur and chlorine to from oxides oxide
of sulphur and its highest oxidation number. Complete the table for phosphorus and
chlorine. (Atomic numbers: P=15, S= 16 Cl = 17)

Element Oxide Highest oxidation number
P

S SO3 46

Cl

Explain why it is not advisable to use agueous chloride solution as the salt bridge in the
electrochemical cell formed between half cells, Pb*(ag)/pb(s) E° = 0.13V and

CU2 + (ag) + (a0)/CU%+(ag)/Cu?(s) E°=0.34V (2mks)
Use the information below to answer the questions that follow:

Equation Enthalpy of formation

H2 (g) + %202 (g) =~ H20 (1) AH1=-286 kjmol-1

C(s) +02(g) ~CO2(g) AH2= 394kjmol

2C(s) +3H2(g) 202 + = C2H50H (i); AH3=277kjmol-1

Define the term “enthalpy of formation of a compound (Amk)

Calculate the molar enthalpy of combustion, A Hz of ethanol:
C.HsOH (1) + 302(g) —2CO; (g) +3H20 (1) (2mks)
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Complete the diagram below to gh%w how o and 3 particles from aradioactive source
can be distinguished from eagg(other. Label your diagram clearly (3mks)
2

K&

&

wrc.ﬁ C-l: m\dl;'-tﬁskx 1%}'

(rb, }.“t—Q'{Tn ! *

c?%hl orine and iodine are elements in the same group in the periodic table. Chlorine gasis

yellow white aqueous, iodine; 12(aq) is brown.

a) What observation would be made if chlorine gasis bubbled through aqueous
sodium iodide? Explain using and ionic equation. (2mks)

b) Under certain conditions chlorine and iodine react to give iodine chloride, 1CI3(s)-
What type of bonding would you expect to exist iniodine trichloride? Explain

(1mk)
The diagram below represents a set-up that was used to react lithium with water study it
and answer the questions that follow:

Glass wool soaked Lithium
with water - 1[ -
M ——#— UGS
)
Heat
a) Write an equation for the reaction that takes place; given that the atomic number of
lithiumis 3. (1 mk)
b) Why would it not be advisable to use potassium in place of lithium in the above
set-up? (1mk)
Explain how you would obtain solid carbonate from a mixture of lead carbonate and
sodium carbonate powders. (3mks)

In an experiment, 2.4g of sulphur was obtained by reacting hydrogen sulphide and chorine
as shown by the equation below:
HxS g+ Cl2@g — Sg+2HCl (g
@ Which of the reactants acts as a reducing agent in the above reaction? Explain.
(1 mk)
(b) Given that the yield of sulphur in the above reaction is 75%, cal culate the number
Of moles of HS (g used in the reaction (S=32.0)
A polymer has the following structure:
-CH;- CH-CH,-CH-CH, -CH

CN CN CN
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29.

N Hhil'.g {olourless
{—@ precipdale | sclulion

>
A sample of this polymer if foug)d‘?o have a molecular mass of 5194. Determine the
number of monomers on the @d’ymer (H=1.0, C=12.0,N = 14.0)
@

<
Study the chart bel ov;§§6‘a answer the questions that follow:
{

3 ; STEP

: NaGOH {ag) while | | Cotouriess
Salution K .\6\ v H’Eiﬁkﬂe L EK[ESS Solulion
' ‘ 64 NaOH {og)

~ Exe@ss STEP I
‘;Qﬁ:lnql ' ¢HCllag!
o

o2

a) [dentify 1) The metal ionsin solution K (Imks)
i) The white precipitate L (Amk)
Study the flow chart below and answer the questions that follow
Iron
Heat | Compound HCifoa) Gasu + Fecljlag)
T

Suiphur
a) Name i) Compound T (Amk)

i) GasU (1mk)
b) Give achemical test that you could use to identify gas U (Amk)

A mixture of pentane and pentanoic acid was shaken with 0.1M sodium hydroxide
solution and let to separate as shown in the diagram below:

Layer W

—09M sodium
hydroxide layer

Name the main component in layer W.Give areason for the answer (2mks)
Write an equation for the reaction that takes place when carbon monoxide gasis passed
over heated lead (I1) oxide. (Imks)
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é“ QUESTIONS
Sodium thiosul phate sol utlph reacts with dilute hydrochloric acid according to the
following equatl on.
S205” (o) + Z@S (2c) H20 )+ SO2+ Sy
Inan experlment to-study how the rate of reaction varleswnh concentration,
10cm® of 0.4M §5ﬂ| um thiosul phate was mixed with 10cm®. Of 2M hydrochloric acid in a
flask. The flask was placed in awhite paper marked with across X.The time taken for the
cross X bggome invisible when viewed from above was noted and recorded in the table
below. The experiment was repeated three times as the temperature using the volumesin
the teble and the results recorded as shown in the table bel ow.

E‘();i%ri ment | Volume of 0.4M Volume of Volume of 2M | Time (Sec)
2 thiosulphate (cm3) | water (cm3) | HCl(cm?3)

1 10 0 10 16

2 7.5 2.5 10 23

3 5.0 5.0 10 32

4 2.5 7.5 10 72

a) 1) On the grid below, plot a graph of the volume of thiosulphate (Vertical
axis) against time taken for the cross (X) to become invisible)
i) From the graph determine how long it would take for the cross to become

invisible if the experiment was done. (3mks)
1) Using 6cm3 of the 0.4M thiosulphate (Imk)
i) Using 6cm3 of 0.2M thiosulphate solution (Amk)
b) 1) Using values for experiment |.Calculate
) Moles of thiosulphate used (Amk)
i) Moles of hydrochloric acid used (Imk)
i) Explain which of the two reactants in experiment | controlled the rate of the
reaction? Explain (Imk)
C) Give two precautions which should be taken in experiment | controlled the rate of
the reaction? Explain (2mk)

2. a) The diagram below shows incomplete set — up of the laboratory and
preparation collection of chlorine gas. Study it and answer the questions
that follow. HC{ {ag)

X

!"h(}‘zis}——é‘? :‘::\ N
L_’:A_ = r '

) Complete the set — up to show how dry chloride gas may be collected.
i) The equation for the redox reaction that takes placeis
Mn02(s) +4HCI () —» MnCl, (aq) + 2H,0 ot Cl2 @)

ater
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Explain, using oxidation nﬁmbers which speciesis reduced (2mks)
iii) What isthe pumSose of water in flask L? (Amk)
b) Study the diagram p@?ow and answer the questions that follow.
h o (] getw
4
AR <
%"i - r\"q\ﬁ_lt
11 i water
! firoutrs - -
- b
it

When some hydrogen chlorides gasis alowed into water and the mixture stirred, the bulb
lightsand gases X and Y are formed.
) Name: Gas X
GasY

i) Explain why the bulb does not light before the hydrogen chloride

gasislet into water. (2mks)
iii) Explain using equations why the volume of gas X islessthan that of gas (2mks)
The extraction of aluminium from it s ore takes place in two stages, purification stage and
electrolysis stage. The diagram below shows the set — up for the el ectrolysis stage.

’"‘I‘rn‘wmsxwa-u-———-—-—-—T'—-— —_—— E—.«—‘— —ﬁI - -—r_
L i
i ’ il #
TRVTE B EEENTTF AT Y I ! i l [agne 3
ol T
S L 47 1
i B
P i S i3
L R
S o
I}
Ii re L . i 7 S . 3 ) g . B ‘ifil &5 -.-'QIU-TI'-'KWH
a) ) Name the ore from which aluminium extracted. (Amk)

i) Name one impurity, which is removed at the purification stage.(1mk)
b) ) Label on the diagram each of the following
i) Anode
i) Cathode
1) Region containing the electrolyte.
i) The melting point aluminium oxide is 2054°C, but electrolysisis carried
out between 800 — 900°C.
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i)

C) A typical €

) Whyist

ectrolysis not carried out at 2054°C (1mk)
i) What ig&one lower the temperatures?

(1mk)

The aumi nL% which is produced is tapped off as aliquid. What does this
suggest oUt it smelti ng point?

kilograms) sf aluminium produced in one hour)

Study the table elow and answer the questions that follow:

2}

(1mk)

ysis cell uses current of 40,000 amperes.Calulate the mass (in

(3mks)

Element ¢ | Atomic number | Relative atomic mass | Melting point (°C)

Aluminigm | 13 27.0

Calgium 20 40.0 850

Carbon 12.0 3730

é’;ﬁ"lydrogen 1.0 -259
1 Magnesium | 12 24.3 650

Neon 10 -249

Phosphorous | 15 31.0 44.2 (white)

Sodium 23 590 (red)

a) Complete the table by filling in this missing atomic numbers and atomic mass.
(2mks)

b) Write the electron arrangement for the following ions (2mks)

Ca’
P3+

C) What is the melting point of hydrogen in degrees Kelvin? (Amk)

d) Which of the allotropes of phosphorous ha a higher density? Explain (2mks)

€) The mass numbers of three isotopes of magnesium are 24, 25 and 26.

What is the mass number of the most abundant isotope of magnesium? Explain

(2mks)

f) Give the formula of the compound formed between aluminium and carbon.(1mks)

0) Explain the difference in the melting points of magnesium and sodium.(2mks)

a) Study the table below and answer the questions that follow.

Compound Melting point(°C) Boiling point (°C)

CoH40; 16.6 118

CsHs -185 -47.7

C3HsO -127 97.2

CsH1o -130 36.3

CeHia -95.3 68.7

of the compoundsis asolid at 10.0°C? Explain (Amk)

i) Choose two compounds which are members of the same homologous series and
explain the difference in their melting points. (3mks)

1) The compound C3HgO is an acohol. How does its solubility in water differ from
the solubility of CsHi, in water? Explain. (2mks)

b) Complete combustion of one mole of a hydrocarbon produced four moles of
carbon dioxide and four moles of water only.
1) Write formula of the hydrocarbon (Imk)
i) Write the equation for the combustion reaction: (Amk)

In areaction, an alcohol Jwas converted to ahex- 1 — ene.
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i) Givethe structurgbﬁ)rmul aof the alcohol J
i) Name the rea@ﬁt and conditions necessary for the reaction in c (i) above
d) Compound K reag\tg%th sodium hydroxide as shown below? (Imk)
: H
T : ?§ . H _t_on
H—i]i-(%a%—‘?w”s: 7 D
N +3C, He O/
i ~ =i r g = = i FARL G
n"c_-@‘b‘eowb—b—f'qﬁgg +3hﬂ-DH_.' M Ci OH 7 "JH
_ < I H~C—uh
FH-C-0-C —Giss |
Q | H
< :
& F
2
Q& 1) What type of reaction is represented by the equation above? (Imk)
@ i) To what class of organic compounds does K belong? (Amk)
L 6. a) Give the name of each of the processes described below which takes place when
S salts are exposed to air for sometime.
3 1) Anhydrous copper sulphate becomes wet (1mk)
i) Magnesium chloride forms an agueous sol ution (Amk)
1)) Fresh crystals of sodium carbonate, Na,CO3. 10H,0 (Imk)
b) Write the formula of the complex ion formed in each of the reactions described
below.
(i) Zinc metal dissolvesin hot akaline solution (Amk)
(i)  Copper hydroxide dissolves in excess ammonia solution. (2 mk)

(c) A hydrated salt has the following composition by mass. Iron 20.2% Oxygen
23.0%, sulphur 11.5%, water 45.3 %. Itsrelative formulamassis 278.

(i) Determine the formula of the hydrated salt.. (3mks)
(Fe=56, S=32; O =16, H =1)

(i)  6.95gm of the hydrates salt were dissolved in distilled water and the total volume
made to 250 cm?® of solution. Calculate the concentration of the salt solution in
moles per litre.



solubility of sulphur dioxide gas at different
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temperatures. Use the followigg in it to answer the questions that follow.

The graph below shows
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The lowest temperature at which 1,000cm3 of solution would contain 1169

of sulphur dioxide.
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Iron D Sulphur | Chamher
sulphde K~ furnace dioxide K
; [Fth?o
Q’b‘QW |
« lro_n( 1) Sulphur
Qfa? oxide trioxude
< _
N : :
& 98 % Sulphuric Dituter __| Ahsorption | Concentrated
& acid by moss tower sulphuric acid
2
@‘ Write equation for the reaction taking place at:
S I The roasting furnace (Amk)
3 I The absorption tower (Imk)
[ The diluter (Amk)

(i)  Thereaction taking place in chamber K is
SOz (g + 12029 ———3S0s(g

I Explain why it is necessary to use excess air in chamber K
I Name another substance used in chamber K
(© Study the scheme given below and answer the questions that follow:

€, He COONG
Step
P Slep V : _ Heal _
Complete combustion L_CH=CH Step 1 C2Hg
" Step [}
[ cHy= cHa |
Step 111
(1) Name the reagents used in:
Steplevinninnn. (Amk)
Stepll.....ooeniiiints (1mk)
StepIV...coovnae. (Amk)

(i)  Write an equation for the complete combustion of CH = CH (1mk)
Explain one disadvantage of the continued use of items made from the compound
formed in step 111 (2mks)
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QUESTIONS.
1 The set — up below was uge@qfo study some properties of air.

& @

Y
Test n:rbag@"“"—“"
Q

Moist iron wool

Beagecir
N e s P e
Q — = =" Water
X L Sl T
> e e el
\ — ===
& L T
Q\J‘_ State and explain two observations that would be made at the end of the
<<ei(”peri ment.
e 2. When extinguishing a fire caused by burning kerosene, carbon dioxideisused in
@* preference to water .Explain
< 3. Complete the table below by inserting the missing information in the space
provided.
Name of polymer | Name of monomer | One use of the polymer
Vinyl chloride
(Chloroethane)
4. When dilute nitric acid was added to a sample of solid C, a colourless gas that

formed awhite awhite precipitate with limewater was produced. When another
sample of solid C was heated strongly in adry test — tube, there was no observable

change.
5. The structure shown below represent two cleansing agents, A and B
R—COO—Nat R —<___ D>——0S0;Na’

B

Which cleansing agent would be more suitable for washing in water containing
magnesium sul phate?

Give areason

6. Study the set — up below and answer the questions that follow.
Diagram

Cotton wool

Cotton wool T :
SURREE, 4 ) T// f;’// ;’} Sotiz:;idlzmmonia
Conc HCI o/ gy i concen

a) What observation would be made in the tube?

b) Indicate with across (x) on the diagram the likely position where the

observation
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11.

12.

13.

ng?

ENERGY

stated in (a) above woul d&? made.
NB. Not to touch the ggtton wool.
K2

M grammes of aradio ﬁt/e isotope decayed to 5 grammes in 100 days.
The Half - lift off theySotope is 25 days.
a) What is meant by half — life?
b) Ca culageol’he initial mass of M of the radioactive isotope.
The empiri cid; formula of ahydrocarbon is C2H3.The hydrocarbon has
arelativegfiolecular mass of 54..(H = 1.0, C = 12.0).
a) &H3
b) ,a@\ Draw the structural formula of the hydrocarbon
@Q To which homologous series does the hydrocarbon drawn in (b) above

Potassium sulphite solution was prepared and divided into two portions. The first
portion gave a white precipitate when reacted with barium nitrate. On addition of
dilute hydrochloric acid the white precipitate disappeared.
a) Write the formula of the compound which formed as the white precipitate.
b) Write the equation for the reaction between dilute hydrochloric acid and the
compound whose formulais written in (a) above.
C) What observation would be made if one drop of potassium dichromate
solution was added to the second portion followed by dilute hydrochloric
acid?
0.63g of lead powder were dissolved in excess nitric acid to form lead nitrate
solution. All the lead nitrate solution was reacted with sodium sul phate solution.
a)Write an ionic equation for the reaction between lead nitrate and sodium
sulphate solutions.
b) Determine the mass of the lead salt formed in (a) above.
(Pb =207, S=32.0=16)
Explain why anhydrous magnesium chloride isfairly solublein organic solvents
while anhydrous magnesium chloride isinsoluble.
Name and draw the structure of the compound formed when methane reacts with
excess chlorine in the presence of U.V light.
Sulphur burnsin air to form sulphur dioxide.A simple energy level diagram for the
reaction is given below. Study the diagram and answer the questions that follow.

A

REACTION TO - ORDINATE oy

a) What do the following represent?
b) Write an expression, for AHzintermsof AH;and AH;
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15.

16.

17.

18.

19.

\L—@(o Hydrogen

<
In an experiment, chlori & gas was passed into moist hydrogen sulphide contained
in aboiling tube as nin the diagram

Chlorine g%s\ -

A\
»
% 7
2 /!/ﬁ
R

—Boiling tube

Sulphide
Macsas?
a) What observation was made in the boiling tube?
b) Write an equation for the above reaction.
C) What precaution should be taken in carrying out this experiment? Give a
reason.

Complete the diagram below to show how a sample of agueous ammonia can be
prepared in the Iaboraté\ﬁmoma

Chiorid ,
And cmim@ wzz
Hydroxide 777

+
A gas occupies a volume of 400cm335tkg00k and 1 atmosphere pressure.
What will be the temperature of the gas when the volume and pressure of the gasis
100cm3 and 0.5 atmospheres respectively.
In an equation below, identify the reagent that acts as abase. Give areason.
H20eq) + H20p) ——> H30( + HO™ s
Study the scheme below and answer the questions that follow.

FeSOq,q)

Step 1 Cl
Fes;03 + 20

Yellow solution Step II | : Step III
. - Bpeneiia | e o | Soliwe
Addition of NaOH, |

Heat
. And filtration _ _
a) Write the formula of the caution present in solution F.

b) What property of chlorineisshownin step |

C) Write an equation for the reaction which occursin step [11

90cmz of 0.01M calcium hydroxide were added to a sample of water containing
0.001 moles of calcium hydrogen carbonate.

a) Write an equation for the reaction which took place
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20.

21.
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22.

23.

24,

@Q/ Excess Zinc
der
% Powr

b) Calculate the number of masles of calcium ionsin 90cm; of 0.01M
calcium hydroxide. “
C) What would be ob@'ied if soap solution was added drop wise to a sample
of the water aftey the addition of calcium hydroxide? Give areason.
When 0.6g of elem were completely burnt in oxygen and all the heat evolved
was used to heat 500cm; of water, the temperature of the water rose from 23°C to
32°C. CalculatgtRe refative atomic mass of element J given that the specific heat
capacity of water = 4.ZJK'1g_1, density of water = 1.0g/cmzand molar heat is
combustigff of Jis 380Kjmol™
A student set up the experiment below to collect gas K MQ glass wool was heated
befgga'é heating the Zinc powder. 1 '
Q

\ _ Test tube

. 1 ‘ T_— s =
L . L .
7 7 .
XA === T ]
et
Why was it necessary to heat the moist glass wool before heating zinc powder
In an experiment to separate a mixture of two organic liquids, liquid M (b.p 56°C)
And liquid (b.p. 1180C), a student set up the apparatus shown below.

Thermometer

Weafes

CGlass woal
Soakoed wi
Water

Cork

Mixture of
Liquid M and
Liquid N |

Distillate

a) Identify two mistakesin the set — up
b) What method would the student use to test the purity of the distillates
obtained?
Anelement Y has the electronic configuration 2.8.5
a) Which period of the periodic table does the el ement belong?
b) Write aformula of the most stable anion formed when element Y ionizes
C) Explain the difference between the atomic radium of element Y and
itsionic radius.
Aqueous potassium sul phate was el ectrolysed using platinum electrodesin a cell.
a) Name the products formed at the cathode and anode.
Anode
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b) How does the concentratjoR of the electrolyte change during electrolysis.

C) Why would it not be agvisable to el ectolyse agueous potassium sulphate
using potassium mgta electrodes.

25.  Theinformation below esto element L, Q,R and T.The letters do not represent

the actual symbols of.$he elements. Arrange the elementsin

2Q-@) *Roa) — > Qag) + Zrtay

2T-@q) + Qo > 2Q-() + T2g)

L-(ag) + Roe—— noreaction

a) Gi&e the formula of an oxide which reacts with both dilute hydrochloric

<&id and hot concentrated sodium hydroxide.

b) ,a@\ Give the formulae of the products formed when the oxide in () above

reacts , <
& with excess hot concentrated sodium hydroxide.
266\1‘. Using dots (.)and crosses (X) to represent outermost el ectrons, draw diagramsto
Q\QJ show the bonding in CO, and HzO+ (Atomic numbers; H = 1.0,C= 14.0, 0 = 8).

27. Calculate the mass of nitrogen dioxide gas that would occupy the same volume as

10g of hydrogen gas at same temperature and pressure.(H = 1.0, N =14.0,0=
16.0)
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OUESTIONS
1. Usestandard electric poteqtﬁ?gisfor elements A, B,C, D and F given below to
answer the questions g&@follow.

X E®(Volts)

AZ* (ag) + 2e 4\4—6' A (s) -2.90

=
B (a) +ge " (9 238
]
C'la@)+2 <«—°(9 -0.00
N
{—6%2+ () +2e «——"(9 +0.34
Q&Q’ Y%F,(g)+e — F (a0) +2.87
4_

(1) Which element is likely to be hydrogen? Give areason for your answer

(i)  What isthe E® value of the strongest reducing agent?

(i)  Inthe space provided draw alabeled diagram of the electrochemical cell
that would be obtained when half — cells of elements B and D are
combined

(iv)  Calculate the E® value of the electrochemical cell constructed in (iii) above

(b) During the electrolysis of agueous copper (11) sulphate using copper
electrodes, a current of 0.2 amperes was passed through the cell for 5 hours
(1) Write an ionic equation for the reaction that took place at the anode
(i) Determine the change in mass of the anode which occurred as a

result of the electrolysis process
(Cu=63.5, 1 Faraday = 96,500 coulombs.

2. (a) Givethe names of the following compounds
(i) CH3CH,CH,CH,OH
(i)  CH3CH,COOH
(iii)  CH3C-O-CH,CHjs
(b) Study the information in the table below and answer the questions that follow

Number of carbon Relative molecular
atoms per molecule mass of hydrocarbon
2 28
3 42
4 56

(1) Write the general formula of the hydrocarbon in the table

(i) Predict the relative atomic mass of the hydrocarbon with 5 carbon atoms

(iii)  Determine the molecular formula of the hydrocarbon in (ii) above and
draw its structural formula (H = 1.0 C=12.0)
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(© Study the scheme given gb%ve and answer the questions that follow
o
o*
& C.H COONa
§ Step |
N Heat
QStep Vv
2 CH=CH Step 1 C4Ho
QQJ Complete
Q%" combustion
< Step 11
)
o CH,=CHCI
&
Steo 111
+ CH,- CHCI +,
(1) Name the reagents used in:
Stepl
Step Il
Steplll o
(i)  Write an equation for the complete combustion of CH= CH
(i)  Explain one disadvantage of the continued use of items made from the
compound formed in step |11
3. (@ Study the information below and answer the questions that follow:
The letters do not represent the actual symbols of the elements
Element | Atomic | Melting Point | Formulaof | Melting Point
Number | Element Chloride Chloride
G 11 98 GCl 801
H 12 650 HCI; 715
J 14 1410 JCly -70
K 16 113 K.Cl, -80
L 20 851 LCl, 780
(i) Which elements are metals? Give areason
(i)  Write the formulaof the compound formed when element H reacts with
elements K
(i)  Explain why the melting point of Jishigher than that of K
(iv)  What isthe oxidation state of Jinitschloride
v) How does the:

| — Méelting point of fluoride of G compare with that of its chloride?
I1- Reactivity of H and L with water compare? Give an explanation

(2mks)




cell. Study it answer the %Lféstions that follow
Sodiex (@~ Gos
thior i
S
Y Seusmms | oo g
K\ i :
Molten sohvm & |TLT L “ohi-
thivrule I SRR RS R
mlczm&mﬁ [ = R TER
B\ I N L T
Qfa? e “/" :
-4 J l——-' = :.1 ._::mrf't-ni
e\b i:lr;llwmem;c‘_::—':- > " E ::--,i: ot
Q*e Steel gauze — e e
@ Cytinder
\ W*vel
<
<° (1) Explain why in this process the sodium chloride is mixed with calcium
chloride.
(i) Why is the anode made of graphite and not steel?
(iii) State two properties of sodium metal that make it possible for it to be
collected as shown in the diagram
(iv) What is the function of the steel gauze cylinder?
(v) Write ionic equations for the reactions which take place at:
| Cathode
I Anode
(vi) Giveoneindustria use of sodium metal
(b) Explain why the sodium metal is kept stored under kerosene

&
4. (&) Thediagram below shows the®xtraction of sodium metal using the downs

Holen seium

Drrikar siged rathnde

Graphite anode.

5. The reaction between and methanoic acid at 30° C proceeds according to the
information given below

Brp(ag) +HCOOH (ag) _ | H" 2Br(ag) + 2H (ag) + CO (9)

@
(b)

Concentration of Br, (ag) Moldm™

Time minutes

10.0x 10°
8.1x 10°
6.6x 10°
4.4x10°
3.0x10°
2.0x10°
1.3x 10°

oo NEFO

10

On the grid below, plot a graph of concentration of Bromine (Vertical axis

against time)
From the graph determine:

(i) The concentration of bromine at the end of 3 minutes
(i) The rate of reaction at time ‘t” where t = 1 %2 minutes
Explain how the concentration of bromine affects the rate of reaction

(©
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(d) On the same axis sketch ;}a@ curve that would be obtained if the reaction
was carried out at ZO%Gand label the curve as curve Il. Give areason for
your answer. R

6. (a) Thediagram bel owr@ents aset up that was used to obtain dry nitrogen
from air.
Study it aJé\d~answer the questions that follow
S i e Nitrogen gos

Q& Aqeous
&QJ todiom
Y hydroxide

S
< ()  NamesolidQ
(i)  What isthe purpose of sodium hydroxide?
(i)  Write an equation for the reaction which took place in tube P
Give the name of one impurity present in the nitrogen gas obtained

(iv)  Giveareason why liquid nitrogenisused for storage of semen for
artificial insemination
(b) The set up below was used to prepare nitric acid

——Glass stoaper

(i) Givethename of liquid R
(i)  Write an equation for the reaction which took place in the glass retort
(ili) Explain the following
I. Nitric acid is stored in dark bottles
I1. The reaction between copper metal with 50% nitric acid (one volume of
acid
added to an equal volume of water) in an open test tube gives brown
fumes.

(© A factory uses nitric acid and ammonia gas as the only reactants for the
preparation of fertilizer. If the daily production of the fertilizer is 4800 kg
calculate the mass of anmoniagas used daily.



7. (@

(b)
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(i)

(i)
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In an experiment, dry hygrﬁgen chloride gas was passed through heated
zinc turnings as showr.n the diagram below. The gas produced was then
passed through hea{@?leaq (I1) oxide.

Tube S Tine lumings :

\

iy

What is the function of water in the flask?
Write equations for the reactions that took place in the tubes
S
Vv
How would the total mass of tube V and its contents compare before
after the experiment? Explain

Chloride can be prepared by using the following three agents; solid sodium
chloride, concentrated sulphuric acid and potassium permanganate
(i) What isthe role of each of the following in the reaction?
I Concentrated sulphuric acid
I potassium permanganate
(if) Name the bleaching agent formed when chlorine gas is passed through
cold
dilute sodium hydroxide solution

(iif) Name one other use of the compound formed in (ii) above other than
bleaching

1.9 gm of magnesium chloride was dissolved in distilled water. Silver

nitrate solution was added until in excess. Calculate the mass of silver

nitrate that was used for the compl ete reaction. Relative molecular mass of

magnesium chloride = 95, N = 14.0, O = 16.0, Ag = 108.0

Gas W

e —— e
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“~ QUESTIONS
1 An isotope of Urani un’@%4U decays by emission of an alpha particle to thorium

a) Write ths@quatlon for the nuclear reaction undergone by isotope.
b) Explain why it is not safe to store radioactive substances in containers made
frg\mﬁ aluminium sheets.
2. Study thednformation in the table and answer the question below the table.

Q@Q Substance | Solubility g /100g water
X A 1.26 x 10°
& B 1.09 x 107

\L_cﬁ%@cri be how a solid sample of substance A could be obtained from a solid mixture of A
and B.
<<&®®3. Give one advantage and one disadvantage of using petrol containing tetraethyl lead in
2 motor vehicles.
@* 4. Use the information below to answer the questions that follow:

S Zn2+ (aq) + 2e n(s) ——— -0.76
3 Al3+ (aq) + e Al(S \1.66
Fe2+ (aq) + 2e Fe(s) -0.44

a). Calculate the E value for the electrochemical cell represented bellow.

Al(s) Al3+ (ag) Fe2+ (ag) Fes(s)

a) Give areason why aluminium metal would protect iron from rusting better than zinc
metal.

5. The table below shows some properties of substances C,D and E. Study it and answer
the questions that follow.

Substance | M.P(0C) | Solubility inwater | Electrical solid state | Conductivity mol
stated.

E -39 Insoluble Good good

D 1610 Insoluble Poor poor

E 801 Soluble Poor good

Select substance
a) Within agiant molecular structure
b) That isnot likely to be an element
6. On complete combustion of a sample of hydrocarbon, 3.52 gm of carbon dioxide and

1.44gm of water were formed. Determine the molecular formula of the hydrocarbon.



(Relative molecular masses g@%fzyr/drocarbon =56, carbon dioxide 44, water = 18 and
relative atomic masses H 551.0 and c=12.0)
2
7. A sample of water draw, s‘fxrom ariver passing through an agricultural district was divided
into two portions. The'Tirst portion gave awhite precipitate when acidified barium
chloride was addegh- The second portion when warmed with agueous sodium hydroxide
gave acol ourl@{gas, which turned amoist red litmus paper blue.
(@ Identify theions present in the river water.
(b) @ggest the possible sources of the ions identified in (a) above.
8. The equﬁi on below represents aredox reaction. Identify the reducing agent. Give a
reg%h. 2FeCl, (aq) + Cl, (@ —» 2Fe C|3(aq)
o. &  Whatismeant by dynamic equilibrium?
e\L_ (b) State and explain the observation that would be made if afew pellets of potassium
Q& hydroxide are added to the equilibrium mixture.
o 10.  Anion of phosphorous can be represented as 31 P>
KN 15
S Draw adiagram to show the distribution of the electrons and the composition of the
\ nucleus of theion of phosphorous.
11. Diamond and graphite are allotropes of carbon. Interms of structure and bonding explain
the following.
@ Diamond is used in drilling through hard rocks
(b) Graphiteis used as alubricant
12. Distinguished between a strong and aweak acid. Give examples.
13.  The set-up below was used to e ectrol yze aqueous copper (1) sulphate
Buib

——=Platinum electrodes

=== =|___ Copper |11} sulphate
solution

a) Explain why the bulb light is brightly at the beginning of the experiment and
becomes dim after sometime.

b) Write the ionic equation of the reaction that took place.

14. Draw the structural formula of:

@ Ethanol

(b) Propanoic

(© Give the name of the organic compound formed when ethanol and propanoic
acid react in the presence of concentrated sulphuric acid.

15.  Thegrid below shows part of a periodic table. The letters do not represent the actual
symbols of the elements




a) Select the: §
(i) eleghent which has the largest atomic radius
(i)  MOst reactive non-metal
b) Showeon the grid the position of the element Jwhich forms J2 ions with electronic
< :
cafiguration 2, 8, 8.
P

16. Stugy*the information in the table below and answer the questions below the table.
((/Q Bond | Bond energy (kJmol-1)

i—@ CH |414

e Cl-Cl | 244
&2 C-Cl | 326
@ H-Cl | 431
L Calculate the enthalpy change of the reaction:
& CH4 (g) + Cl2(q) CH3CI(g) + HCI(qg)

18.

17. The diagram below represents a paper chromatogram for three brands of juices suspected
to contain banned food colorings.

A
—
=000

y
N
y
N
¥
N

N

Brand of juice

The results showed the presence of banned food coloringsin L and M only. On the same
diagram:

a) Circle the spots which show the banned food colorings

b) Shoe solvent front.

Urea, (NH2)2CO is prepared by the reaction between ammonia and carbon dioxide. 2NH3(g)
+ CO2(g) (NH2)2CO(aq) + H20()

In one process, 680 kg of ammonia were reacted with excess carbon dioxide.

Calculate the mass of ureathat wasformed. (H = 1.0, c+ 12.0, N =14.0, O = 16.0 and relative
molecular mass of anmonia = 17)

Calculate the mass of Ureathat was formed

19. Describe how a solid sample of lead (1) Chloride can be prepared using the
following reagents, dilute nitric acid, dilute hydrochloric acid and lead carbonate.

20.  Thediagram below represents a charcoa burner. Study it and answer the questions
that follow

. o L e 2
Blue flame — -7+ ¢ ¢ ha—r-Hl
L fl ] Z /}I. "'j
]r*(“ ol 0
S E s
DI | TR =
T e a” Nk AR while het C!nrcm.i

e Dt

N g e e s e g



Write equatfgnsfor the reactions taking place at | and | and |1

21 in'he formula glven below represents aportion of a polymer Give:

< The name of the polymer
b) One disadvantage of continued use of this polymer.
22.  The scheme below shows some reaction sequence starting with solid N.

;i HCllag) ;
Solid N »— Solution P * Gas which burns with

a pop sound

Few drops
of NHy {ag).

White precipiate ]

Excess

' NH3 (gq)
Colourless solution @

a) Identify solid N
b) Write the formula of the complex ion present in solution

23. A sedled glasstube containing air at s.t.p wasimmersed in water at 1000c. Assuming
that there was no increase in the volume of the glass tube due to the expansion of the
glass, calculate the pressure of theinside tube. (standard pressure = 760mmHg,)

24. A beekeeper found that when stung by a bee, application of alittle solution of
hydrogen carbonate helped to relieve the irritation from the affected area. Explain.

25.  Thediagram below showsthe physical state of matter. Study it and answer the
questions that follow.




|dentify the processes R \ﬂw and U
() Nameone wbstance@ﬁl‘%mh can undergo the process represented by Sand T.
26.  Thetable below gives tj@ energy required to remove the outermost electron for some
group | elements.

Element | T 11 1V
Energy kJmol-1 | 494 | 418 [ 519 | 376
N\

K\
Arrangq the elementsin order of their reactivity starting with the most reactive.
)

Q
27. A hﬁrocarbon slowly decolorizes bromine gas in the presence of sunlight but does not
olourise acidified potassium permanganate
QName and draw the structural formula of the fourth member of the series to which the

@~ hydrocarbon belongs.
eﬁé. The column below was used do soften hard water
Q«"“ ‘ Harg water

s __l\_

u ——Pormatit {comdains Na *)

(i) Explain how the hard water was softened as it passed through the column
(i)  After sometime the material in the column isnot able to soften hard water
How can the material be activated?
(i)  Give one advantage of using hard water for domestic purposes.
29.  What isthe oxidation number of chlorinein CO4
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NAY QUESTIONS
1. (8). Anoreissuspected to cont\@% mainly iron. Describe a method that
can be used to confi rzéh‘é presence of iron in the ore
(b) Excess carbon monoxdtie gas was passed over a heated sample of an oxide of iron as
shown in the di a%(am below. Study the diagram and the data below it to answer the

questions that folfow. Oxide of iron
% ! :
Q& ” ;i "
Dry cu'rb Q_ﬁz:___l__:ﬁ,::’ / %7 ¥
o EZL Nty TP To e b
Q o l o
4-@(0 D Mf
o, Massof empty dish = 10.98¢
Q& Mass of empty dish 4 oxide of iron = 13.30g
2 Mass of empty dish 4 residue = 12.669
@‘ (1) Determine the formula of the oxide of iron. (relative formula mass of oxideiron = 232,

Fe=56.0, 0 =16.0)
(i)  Write an equation for the reaction which took placein the dish
(c) Corrosiveisadestructive processin which iron which is converted into hydrated iron (111)
oxide
State:
(1) two conditions necessary for rusting to occur
(i)  One method used to protect iron from rusting
(d) Explainwhy it isnot advisable to wash vehicles using seawater

2.(a) Thefollowing equations represents two different types of reactions
(i) nC4Hs(Q) (C4Heg)n(s)
(i)  CoHe(g) + Cl2(g) CoHsCI(I) + HCI(9)
State the type of reaction represented by:
(i)
(ii)
(b) The fermentation of glucose produces ethanol as shown in the equation bel ow
CzH]_zOe(aCI) 2CH3CH20H(8C]) + ZCOQ(Q)
(1) State how the concentration of ethanol produced could be increased
(i)  Stateand explain the observation that would be made when a piece of sodium
metal is added to a sample of ethanol contained in abeaker
(ili)  Givetwo commercial uses of ethanol other in the manufacture of acoholic
drinks
(c) Themolecular formula of ahydrocarbon is CsHi4. The hydrocarbon can be converted into
two other hydrocarbons as shown by the equation below
(i) Name and draw the possible structural formula of X
Name
Structural formula
(i)  State and explain the observation that would be made if afew drops of bromide
water were added to a sample of X.
(i)  Write an equation for the complete combustion of C3Hg



3.

&
The flow chart below shows the ir;)dﬁstri al preparation of ammoniaand the process used in
the manufacture ofssome ammagium compounds. Study and answer the questions that

tep 1 &

)

follow _ Step 7
fut Kliirogen Hydrogen Natural gas
" Gas Chas g
3
N Purifier
e
A\
S Compressor
>
’O'Q T
Q [
"b'%\ Heat exchanger Unrearted
Q Zases
& |
‘L‘ Catalytic chamber
| Step 3 o
Compound Z3 Step 6 Amonia gas Hitric acid
Dihate
Sulpluric Step4 | H20(I)
Acid
Armorua hydrozide
Step 5 Phospharic acid
Compound Z2 + Compound Z1+

(@) Givethe name of the

(i)
(ii)

Processin step 1
Reaction that takes placein step 5

wrater

Watar

(b) State one other source of hydrogen gas apart from natural gas
(c) Explainwhy it necessary to compress nitrogen and hydrogen in this process
(d) Write an equation for the reaction which takes place in step 6

(e) Name the catalyst and the reagents used in step 3
Catalyst
Reagent

(f) Name compound Z1
(g) Give one commercial use of compound Z2



&

4.

<
<
<<\

The set — up below was used to are anhydrous chlorides of a number of elementsin a
laboratory where no fine cugboard was available. The chlorides were to be collected in

flask ) :

7 N7 | P —
D—r;-— A / ‘ ##Mji Il: ‘IEE E—
Y. bl i ol :
TN o omoom W
LS Mommomot

It |
QQ"Q I
9 L -
& b ‘?;1 i} E.‘f j

| It 11

2
@‘ The following table shows the melting and boiling points of the chlorides that were prepared.

@
(b)
(©)
(d)

()
(f)
1

5.

Explain why it isnecessary to pass dry chlorine through the apparatus before heating

each element

Givetow reasons why tubes Il and 111 were filled with Soda lime (solid mixture of sodium

hydrogen and cal cium hydrogen)

Explain why it would not be possible to collect any sodium chloride in flask 1

Name one other substance that can be used in tubes Il and I11

Write an equation for the reaction that forms phosphorous (I11) chloride

Describe how you would separate a mixture of sodium chloride and aluminium chloride

(a) The table below gives the solubilities of hydrated copper (I1) sulphate in mol dm? at

different temperatures

(i) On the grid provided, plot a graph of solubility of copper (1) sulphate (vertical
axis) against temperature.

(i) From the graph, determine the mass of copper (11) sulphate deposited when
solution is cooled from 70° C to 40°C.

(Molar mass of hydrated copper (11) sulphate = 250g)

(b) In an experiment to determine the solubility of sodium chloride, 5.0cm?® of a
saturate solution of sodium chloride weighing 5.35g were placed volumetric and
diluted to atotal volume of 250cm®
25.0cm® of the dilute solution chloride completely reacted with 24cm? of 0.1M
silver nitrate solution.

AgNOs(aqg) + NaCl(ag) AgCl(s) + NaNOs(aq)

Calculate:

(i) Moles of silver nitrate in 24cm? of solution

(i) Moles of sodium chloridein 25.0cm?® of sodium

(iii)  Molesof sodium chloride in 250cm? of solution

(iv)  Massof sodium chloride in 5.0cm? of saturated sodium chloride
Solution (Na= 23.0, Cl = 35.5)

v) Mass of water in 5.0cm?® of saturated solution of sodium chloride

(vi)  The solubility of sodium chloride in g/100 water

In order to determine the molar of neutralization of sodium hydroxide, 100cm?® of 1M

sodium hydroxide and 100cm® of 1 M hydrochloric acid both at the same initial

temperature were mixed and stirred continuously with athermometer. The thermometer of



the resulting solution was recor @P(%fter every 30 seconds until the highest temperature of
the solution was attained. Thegeafter the temperature of the solution was recorded for a
further two minutes R
@ (i) Why s it necessary to stir the mixture of the two minutes
(if) Write an ionic equation for the reaction which took place
(iii) T he sketch below was obtained when the temperature of the mixture
A\6 were plotted against time. Study and answer the questions that follow.

Na

{_c?’@ 13

)

Tl (Saed
l. What is the significance of point Y27?
. Explain why there is atemperature change between points
YlandY2
Y3and Y4
(iv)  Intheinitial temperature for both solutions was 24.5°C and the
highest temperature attained by the mixture was 30.9°C
Calculate the:
l. heat change for the reaction
(specific heat capacity of the solution = 4.2Jg -1K-1 and the density
of the solution = 1.0g/cm?®
Il. Molar heat of neutralization of sodium hydroxide
v) Explain how the value of the molar heat of neutralization obtained in this
experiment would compare with the one that would be obtained if the experiment
was repeated using 100cm?® of 1 Methanoic acid instead of hydrochloric acid.
(b)  Onthegrid provided below, draw an energy level diagram for the reaction
between hydrochloric acid and sodium hydroxide
Study the information given in the table below and answer the questions that follow. The
letters do not represents the actual symbols of the elements

Element| Atomic number Boiling point
S 3 1603
T 13 2743
U 16 718
Vv 18 87
W 19 1047
(a) Select the elements which belong to the same
(i) Group
(ii) Period
(b) Which element

() Isin gaseous state at room temperature? Explain
(Take room temperature to be 298K)
(i1) Does not form an oxide?



(c) Write the 23
(i) Formula of the nitrafe of element
(ii) Equation for the#&action between elements S and U
(d) What type of bond Suld existsin the compound formed when U and T react?
Give areason for\y\%&&uor answer
(€) The agqueous suiphate of element W was electrolyzed using inert electrodes Name
the productsfdrmed at the:
(i) Q@hode
(iigfAnode
N
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" QUESTIONS

1. Aluminium metal isagp%d conductor and is used for overhead cables. State any other
two properties that ake aluminium sitable for this use
2. Study the flow chgt below and answer the questions that follow
)
S (1) Na:SOq(aq)
| Step 1 " . ! Solid
< Sohution contaning
2
Lead Metal o =1 [ cad (II0 ioms N Compound &
Q [2) Filter
‘b@\ Step II
Step III Fewr drvops of sodpim

hydrozide sohition

White precipitate

Exrcess sodmm hyroxide
Step IV sohition

Coloirless salition B

(@) Name:

(b)
3.

(i) The reagent used in step |
(ii) Compound A
Write an ionic equation for the reaction is step IV

State and explain the observation that would be made when afew drops of
concentrated sulphuric acid are added to a small sample of hydrated copper (11)
sulphate
4.769 of liqguid ammonia and 4.76g of liquid nitrogen were each allowed warming up
and hanging into gas at warm temperature and pressure. Relative atomic masses:
H=1.0 and N=14.0. Using the data given above, explain which gas occupied the
greater volume
Sulphur dioxide and nitrogen dioxide react as shown in the equation below
SO2(g) + NO2(g) — SOs(g) + NO(9)

(1) Using the oxidation numbers of either sulphur or nitrogen, show that this

isaredox reaction

(i) Identify the reducing agent
What type of bond is formed when lithium and Fluorine react? Explain
(Atomic numbers: Li =3 and F=9)



7. Write the formulaof sul péu'fel% of an element C, whose atomic number is 5. (C is not the
actual symbol of the gl\gment)

8. Thetable below skﬁ%sthe solubility of asalt at various temperatures

| Temperature (°C) | Solubility g/ 100g W
3 0 |36
& 40 30
e
B 80 |25
Q 110 20

N\
&)
Q>
((/Q What would happen if a sample of a saturated solution of the salt at 40°C is
{_c?’ heated to 80°C. Explain

2
Qxe 9. Statethe observation that would be made when a piece of sodium metal isplaced in
@ samples of
L Pentane:
N Pentanol :
N 10. D gm of potassium hydroxide were dissolved in distilled water to make 100cm? of

solution. 50cm?® of the solution- required 50cm?® of 2 M nitric acid for complete
neutralization. Calculate the mass D, of potassium hydroxide
(KOH)(ag) + HNOs(ag) - KNOg3 (ag) + H20 (1)
Relative formula mass of KOH = 56)

11. Inan attempt to prepare sulphur dioxide gas, dilute sulphuric acid was reacted with
barium sulphuric. The yield of sulphur dioxide was found to be negligible explain

12. The curve below represents the changes in the concentration of substance E and F
with time
Inthereaction; E (g) «—> F(Q)

Concentration : Curve. |
Mol dm?3
Lol 1Y
T | ’I‘ime

(i) Which curve represents the changesin concentration of substance F? Give
areason
(i)  Give areason for shapes of curves after time “t” minutes

13. Use the cell representation below to answer the questions that follow
Cr(s) / Cr** (aq) //Fe** (aq) IFe(s)
(&) Write the equation for the cell reaction
(b) If the E.M.F of thecell is0.30 volts and the E® value for cr®*aq / Cr

()



14. (a) A few drops of freshly pée‘Bared iron (I1) sulphate solution were added to
potassium nitrate sol utlom.Fn atest — tube. Concentrated sulphuric acid was then
carefully added to the mlxture State the observation that were made
(b) Write an equati s‘for the reaction that occurs when solid potassium nitrate is
strongly heated

2KNO3z —2KNO:; (s) + O

15. Use the infgrmation below to answer the question that follows
Ca(9) +\’¢é 0, (g) — CaO(s); AH = 635 kjmol™
C(9) &P (9) — CO2(g); —AH = -394kImol ™
Ca (@'7+ C () +3/20, - CaCO3 (s) ; AH = -1207 kd mol™*

@'bl culate the enthal py change for the reaction
QCaO(s) + Co, (g) — CaCOs(s)
(?gf 6. Under certain conditions, carbon dioxide reacts with water to form methanol (CH3
OH) and oxygen as shown below

Q& 2Cl; (g) + 4H0(1) - 2CH30H(1) + 30, (g) : A H =+ 1452 K]
2 What would be the effect on the yield of methanol if the temperature of the reaction
@‘ mixture is increased? Explain
<° In an experiment a certain volume of air was passed from syringe to syringe over heated
zinc powder as shown in the diagram below
Combustion

tube
\ Zinc

| Zmia

Syringe Heat Air Synnge
The experiment was repeated using excess magnesium powder. In which of two
experiments was the change in volume of the air greatest. (Give reasons)

17. Use the information in the table below to answer the questions that follows

Element Fluorine | Chlorine | Bromine | lodine
Heat of vaporization | 3.16 10.2 15.0 22.0
Explain the trend in the molar heats of vaporization

18. The diagram below shows a set up for the laboratory preparation and collection of dry
chlorine gas
(@) Name
() Substance G
(i) A suitable drying agent Conc.
(b) What property of chlorine makes it possible for it to be collected as shown in
the diagram?

19. The set up below was used to investigate some properties of two gases M and N

= Subsance G

= =i W s




QO
o
&
R
\Q
2
s
R
%
WO
&2
& :
LN
o
A\
%
&
&
X
2)
@Q‘& Name
{-@ (i) Substance G

(i) A suitable drying agent conc.
<<\® b) What property of chlorine makesit possible for it to be collected as shown in the
2 diagram?

20. The set up below was used to investigate some properties of two gasesM and N
Glass tube

&
/Card board

14— 11 level of water with gas M
; I Original level of water
Porous Pot
Air
“+— I11 level of water with gas N
Water  —

Beaker A

When beaker A wasfiled with gas M, the level of water in the glass tube rose to

point I1. When the experiment was repeated using gas N, the level of water dropped to
point 111. Explain these observations.

21. State and explain one disadvantages of using hard water in boilers



e
o
&
R
@\Q
22. Compound L reactswith hyézli%gen bromide gas to give another compound whose
structureis \{_
H H @H Br H
! IS | !
H - C-¢§-C-C-C-H
I I I I

H H H H H
@ Givq the structural formula and name of compound L
(b) Weite an equation for the reaction, which takes place between ethane and

cess chlorine gas
23. When excess carbon monoxide gaswas passed over heated lead (I1) oxidein

Q/Q%ombustion tube, lead (1) oxide was reduced

& () Write an equation for the reaction, which took place
Q\L_ (b) What observation was made in the combustion tube when the
<<‘® reaction was complete?
2 (c) Name another gas, which could be used to reduce lead (I1) oxide
@* 24. One of thefuels associated with crude oil is natural gas. Name the main constituent
S of natural gas and write an equation for its complete combustion
3 Name:

Equation:
25. When solid magnesium carbonate was added to a solution of hydrogen chloride in

methylbenzene, there was no apparent reaction. On addition of water to the resulting
mixture, there was vigorous effervescence. Explain these observations
26. The graph below shows the mass of a radioactive isotope plotted against time
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- _::-- R 1T -‘ « e -
] 4 1_{ . = . ;-_ ] -:'-J-E- Y 3 11-:[ _‘a 1_t Sug + b -
4 : S +—
9 ‘ = = — -
HrMNT 14 = ! 4 s
i t P S e ; 'R <E i
8 e N i : I
SN SEEsimNEIscceisiazias
: I H T ! 1
9 §F H gk SNy L . } H JJ—.' A
...: i H 7-\ - b g - +
- . &
e ~ ‘
& } II; i‘ T i ! 3
— s - T ; -
T Y .
- T :
Mass s ; ; T i H i
(8) P :
'5 ‘I ) X f
4 i ; k
1 r TiTivIrT
i ! i > !
3 — : : - : :
T IREIERE i
, B B e
AR EERSEERERNE T 1 T ]
- Frrrlri i it e s b b PR f 4
: : U 45 A O T Y 95 g 3 0 ST B
8 o e = e e e P e e
45 5 B R S 1 R R B - -+ g it — -—
bt b Tl Sy =
T T ot st b et e g PR T R
1] 2 4 3 B 10 12 i4 16
Time (days)

(&) Using the graph, determine the half — life of the isotope
(b) Calculate the mass of the isotope present after 32 days

27. The table below shows the P" values of solutions |, I1, 111 and IV.



OO
o
Q}
~N
\Q
2
Solution e |11 |11 |1V
PP o2 |7 |11 |14

<

(&) whi shxsol ution islikely to be that of calcium hydroxide?
(b) S&lect the solution in which a sample of aluminium oxideislikely to
-dissolve. Give reason for your answer
28. Bromine regcts with ethane as shown below
CoHg +&B|' — CoHsBr + HBr

2
Q
N (&) What condition is necessary for this reaction to occur?
,a@\ (b) Identify the bonds which are broken and those that are formed
((/Q Bonds broken
{-@ Bonds formed

e@
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" QUESTIONS

1. Thetable below givesthe y@? ume of the gas provided when different volumes of 2M
hydrochloric were reacted with 0.6g of magnesium powder at room temperature

o 30 600

Vol gmgef 2M hydrochlori Volume of gas (cm®)

(cm
% 0 0

P 10 240

(o

Q 20 480

40 600
50 600

Write an equation fro the reaction between magnesium and hydrochloric acid

On the grid provided plot a graph of the volume of gas produced

(vertical axis), against the volume of acid added (Note the reaction comes to
completion, the volume of the gas produced directly proportional to completion, the
acid added).

From the graph determine

i) The volume for the gas produced if 12.5cm3 of 2M hydrochloric acid had been
used.

i) The volume of 2M hydrochloric acid which when reacted completely with 0.6 of
magnesium powder.

Given that one mole of the gas occupied 24000cm3 at room temperature.

Calculate the relative atomic mass of magnesium.

2. The set — up below was used during the electrolysis of aqueous magnesium sulphate using

inert electrodes. peih

i)

Agquieous
Magnesimn
suiphaie

name a suitable pair of electrodes for this experiment

i) Identify the ions and cations in the solution

iii) On the diagram label the cathode

V) Write ionic equations for the reactions that took place at the anode.

V) Explain the change that occurred to the concentration of magnesium sul phate

solution during the experience.



Vi)

During the electolysiszcurrent of 2 amperes was passed through the solution
for 4 hours. Calculdte the volume of the gas produced at the anode.(1 faraday
96500 coul ombgzgnd volume of agas at room temperature is 24000cm3)

vii)  Oneof tf;ﬁ of electrolysisis electroplating

What is t by electroplating?
Give tQw reasons why electroplating is necessary.

3. Study the inforgnai on in the table below and answer the questions that follow. The letters

do not represent the symbols of the elements.
%Q@EI ement(C) | Atomic number | Melting point
QIL 11 97.8
& M 13 660
o N 14 1440
i-@ Q 17 401
e R 19 63.7
Q«QJ a) Write the electrons arrangement for the atom formed by elementsand M and Q
@ b) Select an element which is
L i) The most reactive non — metal
N i) A poor conductor of electricity
N C) In which period of the periodic table does el ements R below.
d) Element R lodes its outermost €l ectron more readily than |. Explain
€) Using dots(.) and crosses (X) to represent outermost electrons show
bonding in the compound formed elements N and Q.
f) Explain why the melting point elements M is higher than that of element .
0) Describe how a solid mixture of sulphate of R and lead sul phate can be separated
into solid samples.
4 a) The flow chart below shows a sequence of reactions starting with.
Study and answer the questions that follow.
Dilute -
tronfitt) drochlone [ piiegreen | 'pcbt [ ellow
Chloride W iron ; P4  soiuion ———— solution
{ Step 2
: {, T . 'I
OH Aouacug
Oxygen| | Solid Trheat :u}lpz?dr:gm Step3 | Sodium
Step 4 hydroxidc
(ii)Filter
P . T
solid S Solid V Brown
y ‘ precipitate
1) Name the reagent and state the condition for the reaction in step.
Reagent
Condition
i) Give the names of the following
i) Solid S
i) Solid V

i) Solid T



i)
i)

v)

b)

Give reasons for the col %uﬁghmge in step 2

Writeanionic equati%(ffor the reaction which takes place in step 3.

Name one other sy\b@tancethat could be used instead of sodium hydroxide in step
[l. .

Inan experirns%?§ 3.36g of iron fillings were added to excess agueous copper(11)
sulphate. Calculate the mass of copper that was deposited.

Cu = 635, Fe=56.0

5 a) When an orgagic compound Y is reacted with agueous sodium carbonate, it produces
carbon dioxi gg'reacts with propanol to form a sweet smelling compound Z whose formulais.

e@

Q O
I

8[‘?3 CHa C -0 - CH2CH;CHs3

<

i)

Name and draw the structural formula of compound Y .
What is the name of the group of compounds to which Z belongs?

In an experiment excess ethanol was warmed with potassium dichromate for about twenty
minutes. State and explain the observation that was made at the end of the experiment.
The scheme bel ow was used to prepare a cleaning agent.

Study and answer the questions that follow.

i)
i)

iv)

NaOH(aq) Solution of
Fat p{ Cleansing agent
Bzl and an alcoho!
Step |
Step 1l
i
h 4

Solid cieansing
agent

What name is given to the type of cleaning agent prepared by the method shown in
the scheme?

Name one chemical substance added in step 11
What is the purpose of adding the elements substance names in C(ii) above.

Explain how an aqueous solution of the cleansing removes oil from utensils during
washing.



6. a) The diagram below shov&e,%set —up used by as a student in an attempt to prepare

and collect oxygen gaého\ /
e

A\
%
& =] waer
0}' Q Water
(&
({/Q
& o
2 Solid W
Q& 1) Complete the diagram correcting the mistakes on it
2 i) Identify solid W.
@* b) A piece of phosphorus was burnt in excess and the product obtained was
S shaken with a small amount of hot water to make a solution.
3 1) Write an equation for the burning of phosphorusin excess air.
C) Explain why cooking pots made of aluminium do not corrode when exposed to

ar.
d) The reaction between sulphur dioxide and oxygen to form trioxide in the
contact process in exothermic.
230 + 02 S 230s(
Factory manufacturing sulphuric acid by contact process produces 350kg of sulphur trioxide per
day (conditions) for the reaction catalyst. 2 atmospheres pressure and temperatures between.
(400 - 500 °C)
) What is meant by an exothermic reaction?
i) How would the yield per day of sulphur trioxide be affected
Temperatures lower than 4000°C are used? Explain.
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QUESTIONS
1. Explain the change in mass tha(@ccurs when the following substances are separately heated in
open crucibles

(a) Copper m

(b) Copper (1) nitrate
2. The equation below @r%nts aredox reaction

Mg QS) +2HCI (ag) » MgCl: (ag) + H:

& a) Write down the equation for the reduction process

N b) Which substance is oxidized

3. The simpified flow chart shows some of the steps in the manufacture of sodium carbonate

by t@/ Ivay process

Carbon
Qxe‘?’ - dinxide »| Ammonium chloride
l Ammonium Chloride
Brine ¥ __,{ and sodium hydrogen >
Step1 | carbonate Step Il
» Sodium hydrogen
carbonate
Step 11
\ 4

Sodium carbonate

(@) Identify substance L
(b) Name the process — taking placein step |1
(c) Write an equation for the reaction, which takes placein step 111

4. When acurrent of 1.5 amperes was passed though a cell containing m® ions of a metal
M for 15 minutes, the mass of the cathode increased by 0.26g.
(1 Faraday = 96500 coulombs)
(a) Calculate the quantity of eectricity used
(b) Determine the relative atomic mass of metal M
5. The information below relates to elements S,T,U and X. ( the letters do not represents the
actual symbols of the elements.
() T displaces X from an aqueous solution containing ions of X
(i1) Hydrogen gas reduces heated oxide of S but does not reduce the heated oxide of X
(ii1) U liberates hydrogen gas from cold water but T does not
@ Write an equation for the reaction between T and the ions of X.
Both T and X arein group Il of the periodic Table)
(b) Arrange the elements in order of their increasing reactivity
6. Starting with copper metal, describe how a solid samples of copper (I1) carbonate can be
prepared.
7. Give two reasons why helium is used in weather balloons
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8. Study the solubility curves bel Ol\)Q&ﬁd answer the questions that follows
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What happens when a solution containing 40gm of potassium chlorate and 40gm of
potassium nitrate in 100gm of water at 90°C is cooled to 40°C? Explain
0. A hydrocarbon P was found to decol ourise bromine water. On complete combustion of 2
moles of P, 6 moles of carbon dioxide and 6 moles of water were formed
(a) Write the structural formula of P
(b) Give the name of P
(c) Name one industrial source of P
10.  Usethe scheme below to answer the questions that follow

Carbon Dioxide

SolidH >
H,O
Heat ,| SolidJ Ca (OH)2(an)
(@) Identify the solid
H
J

(b) State one commercia use of solid J

11. 20.0cm?® of a solution containing 4 gm per litre of sodium hydroxide was neutralized
by 8.0cm?® of dilute sulphuric acid. Calculate the concentration of sulphuric acid in
moles per litre (Na= 23.0, 0 =16.0, H = 1.0)
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12. A student set up the apparatus sl;}aﬁln below to prepare ammonia gas and react it with

Beakrr

AN

<
& g
X
‘b'%
'Sure ol
ution ¥ and
Annim:iimn—""" Aquenus copper
< sulphate ——— (I1) sulphate

Heat

i

(@) Identify solution V
(b) State the observations which were made in the beaker
13. A radioactive isotope X, decays by emitting two alpha (a) particles and one beta () to
from 214 Bi
83
(a) What is the atomic number of X,?
(b) After 112 days, 1/16 of the mass of X, remained. Determine the half life of X,
14.  Thetable below shows the tests carried out on separate samples of water drawn from a
well and the results obtained
Tests Results
(i) Addition of excess agueous
(if) Addition of afew drops of dilute sulph
acid
(iii) Addition of dilute hydrochloric acid
followed by few drops of Barium chloride

(@) Identify the cation and the anion present in the water
Cation
Anion
(b) Write an ionic equation for the reaction which takes place in test (iii)

15. State any two differences between luminous and non — luminous flames

16. Compound Q isasolid with agiant ionic structure. In what form would the compound
conduct an electric current
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17. Study the set- up below and answer %{a‘é questions that follow
O ombustiva (ube
o
e
&

<<&
<
J
Ny
&

18.
19.
20.
21.

Magnesium ribbon

(a) Write an equation for the reaction, which take place in the combustion tube

(b) What property of gas Z alowsiit to be collected as shown in the diagram

A given volume of ozone, (O3) diffused from a certain apparatus in 96 seconds.

Calculate thetime taken by an equal volume of carbon dioxide (CO,) to diffuse under the
same conditions (O = 16.0, C =12.0)

The curves below were obtained when two equal volumes of hydrogen peroxide of the
same concentration were allowed to decompose separately. In one case, manganese (V)
oxide was added to the hydrogen peroxide

i

L
i

\QLII'M. oj. 3&:

i > lime
Which curve represents the decomposition of hydrogen peroxide with manganese (1V)

oxide? Explain

Pentane and ethanol are miscible. Describe how water could be used to separate a mixture
of pentane and ethanol

Name another gas, which is used together with oxygen in welding
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22.  Study theinformation in the tableBelow and answer the questions that follow. The letters

do not represent the actual syer;;ﬂaols of the elements)
2

A
Element | Electrical\conductivity | Ductility | Action of water
A Good Good No reaction
B Goqd Poor No reaction
C @c?od Good Reacts

Select an element which
(afs likely to be sued in group |1 of the periodic table
) Could be used to make €electric cables
2" (c) Likely to be graphite
23. en a solid sample of sulphur is heated in atest tube, it changesinto aliquid,
\L_@Nhich flows easily. On further heating, the liquid darkness and does not flow easily.
e, Explain these observations.
QQ?(. Hydrogen and fluorine react according to the equation below
2 H2 (g) + F2 () 2HF (g) ; AH = - 538kJ

w@ (a) On the grid provide below, sketch the energy level diagram for the forward reaction
N (b) Calculate the molar enthalpy of formation of HF
N 25. Explain why it is not advisable to leave a Jiko with burning charcoal in aclosed
room where one is sleeping.
26. In an experiment, ammonia chloride was heated in atest tube. A moist red litmus
paper placed at the mouth of the test tube first changed blue then red. Explain these
observations

27.  State and explain the function of tartaric acid in baking powder
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“~ QUESTIONS
0 (a) Thegrid given below repr@%ts part of the periodic table. Study it and answer the
questions that follow. (thg&eﬁers do not represents the actual symbol of the elements)

X Fiy

@6} R

(?%) What name is given to the group of elements to which C and F belong?
e\L_ (i)  Which letter represents the element that is the least reactive?
Q\‘"J (i)  What type of bond is formed when B and E react? Explain
(iv)  Write the formula of the compound formed when element D and oxygen gas react
(v) On the grid, indicate with atick the position of element G which isin the third
grid, indicate with atick the position of element G which isin the third period of
the periodic table and forms G* ions

(b) Study the information in the table below and answer the questions that follow ( the letters
do not represent the actual symbol of the substances)

Substance Melting Point (°d Boiling Point (°C Solubility in wat§ Density at room
temperature g/cn]

H -117 78.5 Very soluble 0.8

J -78 -33 Very soluble 0.77x 10°

K -23 77 Insoluble 16

L -219 -183 Slightly soluble | 1.33 x 10

(1) Which substance would dissolve in water and could be separated from the solution by
fractional digtillation? Give areason

(i)  Which substancesis aliquid at room temperature and when mixed with water two layers
would be formed?

(i) Which letter represents a substance that is gas at room temperature and which can be
collected:

I. Over water? Explain

1. By downward displacement of air? (Density of air is 1.29 x 10~ 3g/cm?® at room temperature.



1 (a) Thediagram below represents %rzﬁércury cell that can be used in the industrial
manufacture of sodium hydrOX|d

udy it and answer the question that follow

—— Pump

Steelgnds — [ ~
L Sodwm hydroxide
solution

—— Amaigam

(i) Name
I. theraw material introduced at 2
I1. Another substance that can be used inthe cell instead of graphite
(i1) Identify the by — product that comes out at |
(iii) Give
I. One use of sodium hydroxide
[1. Two reasons why mercury is recycled
(b) A current of 100 amperes was passed through the cell of five ( 5) hours
(1) Write the equation for: The reaction that occurred at the mercury cathode
(i) Calculate the mass of sodium hydroxide that was produced
(Na=23.0,0=16.0, H = 1.0, 1 Faraday = 96500 Coulombs)
2 Theflow chart below illustrate the industrial extraction of lead metal. Study it and answer

the questions that follow. Coke
¢ [romms o
Hot air SO, Fe i 0
! 1 ! § oz P
! it ' ; :
i * ‘ i : ‘;
Ore F_"‘_" ' __LL & o
R&Jtmg L———- —1 . Smeldting . i
REm—— Ltz - fumace r—-—- :
l________.. : R
!
i
* 'l.{

(@ (i) Namethe orethat iscommonly used in this process
(ii) Explain what takes place in the roasting furnace
(iii) Identify gas P
(iv) Write the equation for the main reaction that takes place in the smelting
Furnace



(v) What isthe purpose of g iron in the smelting furnace?
(vi) lee two envi ronmentaP azards likely to be associated with extraction of

(b)
(©)

4. ()

(if)
(il)o
@’9)&

(V)
(b)
(i)
(i)
(@
(i)

(i)
(b)

Name the type of bromination reaction that takes placein: (i) and (ii)

Butanc

Explal nwhy har, ater flowing in lead pipes may be safer for drinking
than soft wategstlowing in the same pipes
State one uge of lead other than the making of lead pipes
Inthe sg&e provided sketch alabeled diagram to show how hydrogen
Ch|0{i=§1€ gas can be prepared and collected in the laboratory using sodium
Chioride and concentrated sulphuric acid ( the gas need not be dry)
Write an equation for the reaction that takes place
Name one drying agent for hydrogen chloride
State and explain the observation that would be made when hydrogen
chloride gasis bubbled through a solution of lead (I1) nitrate
Concentrated hydrochloric acid is used for removing oxide from metal surfaces (
picking). Explain why concentration nitric acid cannot be used for the purpose.
A sample of hydrogen chloride gas was dissolved in water to make 250cm? of
solution required 46 cm® of 11.0M Sodium hydroxide for complete neutralization.
Calculate the number of moles of hydrochloric acid in 25cm? of solution
Determine the mass of hydrogen chloride that was dissolve to make 250cm? of
solution (Cl = 35.5, H=1.0)
Givethe names of the following compounds
CH3CH = CHCH,CH3

O

CH3CH,CH,C - OH
Ethane and Ethene react with bromine according to the equation given below
(i)  CoHe(g) + Bra(g) CoHsBrx(g) + HBr(g)

(i)  CoHa(g) + Bra(g) CaHaBro(l)

Gas L. w pump

1ce / salt mixture

Suhstance K

(i)
(i)

(d)
(i)

Write the equati on for the combustion of butane
The pH of substances K was found to be less than 7. Explain this observations

The polymerization of tetra flouroathene (C;H,) is similar to that of ethane
(C2Hy)
What is meant by the term polymerization?



(i) Draw the structura forréuﬁ% of a portion of the polymer obtained from the
monomer CzH4 NAY
(e State any two adant?g’ges that synthetic polymers have over natural polymers
6.(a) Thefollowing diagragﬁéﬁow the structures of two allotropes of carbon. Study them and
answer the questions f

ollow

Allotrope N

(i) Nam'\e/I allo}tpgwgpe‘ -
N

(if) Giveoneuseof N

(iif) Which alotrope conducts el ectricity? Explain



(b) In an experiment, carbon dioxidgz@as as passed over heated charcoal and the gas produced
collected as shown inthe dlag;fam below

Chare "d @mbuSHOﬁ iube

Carbon
R e ———p-— — - Camon_ ,
I " monoxlde
<
1
i S
1
- | LR -
X | B Pos .‘
& RN
. B |
R Ty |
& ey EEL I
Ny £ A
S kel e = = Lol ol et ol 1
e e o _""I_ _."_. e R N L.
X SRS s e H e el
< B e s
L I Ve Dl
N\ Sl il P |
i e M e /
* Noem e -
o : . . . . .
3 (1) Write an equation for the reaction that took place in the combustion tube

(i) Name another substance that can be used instead of sodium hydroxide
(i)  Describe a sample chemical test that can be used to distinguish between carbon
dioxide and carbon monoxide
(iv)  Give one use of carbon monoxide
7 (@ A student was supplied with acolourless liquid suspected to be water
() Describe one chemical test that could have been used to show that the liquid was water
(if) How could it have been shown that the liquid was pure water?
(b) Theflow chart below shows the various stages of water treatment. Study it and answer the
questions that follow

Filtration Unit 1

A 4
A 4

ProcessY

v

Filtration

Water reservoir

A 4
Addition of Sodium
Tap Water hypochlorite
(1) Which substances are likely to be removed in filtration unit 1?
(i)  What isthe name of the process Y ?
(i)  What isthe purpose?
| Process Y
Il Addition of sodium hypochlorite
(© It was confirmed that magnesium sulphate was present in the tap water
(1) What type of hardness was present in the water?
(i1) Explain how the hardness can be removed

A
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\l— QUESTIONS
Study the nuclear reacti ongh/en below and answer the questions that follow.
12 § 14 14
C N — C - 5 C
6 < 6 6
J
12 and 14 aiegisotopeﬁ. What does the term isotopes. What does the term isotope mean?
c &
6 &
Wr;ge an equation for the nuclear reaction in step 1
%/4Q 14 0 or 14 14 0
N e C N e
‘L‘ 6 7 | 6 7 i
Giveoneuseof 14C
6
In an experiment, 0.8gm of magnesium of powder were reacted with excess dilute
sulphuric acid at 25°C . The time for the reaction to come to completion was recorded.
The experiment was repeated at 40°C. In which experiment was the time taken shorter?
Explain your answer.
The electronic structures for elements represented by letters A,B,C,D are
A=2 8.6 B282C28.1 D2 8.8
a) Select the element which forms:
(1) adouble charged cation
(i) A soluble carbonate
b) Which element has the shortest atomic radius?
Study the scheme below and answer the questions that follow.
Solid E +Ca(OH), paste
Step IV{warm
A\ 4
Ammoniagas
Step I1|pass into aluminium sulphate solution and filter
A 4
Solid F
a) Identify solid E.
b) Write an ionic equation for the reaction in step |1 that produces solid F.
Give areason why phosphorus is stored under water.
At 298K and 1 atmosphere, graphite changes into diamond according to the equation:
C (graphite) » C(diamond); A=2.9 kJmo™
In the space provided, sketch a simple energy level diagram for the above change.
How would you obtain a sample of pure iodine from a mixture of iodine and lead

sulphate?



11.

12.

13.

14.

15.

16.

10gm of sodium hydrogen carb n&% were dissolved in 20cm® of water in a boiling tube.

Lemon juice was then added éifop wise with shaking until there was no further observable

change. Q

a) Explain the ob §>gti on, which was made in the boiling tube when the reaction was
in progress

b) What obseqtation would have been made if the lemon juice had been added to
copper wringsin aboiling tube? Give reason?

Sample solutéons of salt were labeled as 1,11, 111 and IV. The actual solutions, not in that

order are@ad nitrate, zinc sulphate potassium chloride and calcium chloride.

a) When agueous sodium carbonate was added to each sample separately, awhite

.o precipitate was formedin I, 111 and IV only. Identify solution II.
)R When excess sodium hydroxide was added to each sample separately, awhite

{-@ precipitate was formed in solutions 111 and | only.

Identify solution |
A weighed sample of crystalline sodium carbonate (Na;COs. H,O) was heated in a
crucible until there was no further change in mass.
Calculate the number of moles (n) of the water of crystallization

A certain matchstick head contains potassium chlorate and sulphure.

On striking the two substances react to produce sulphure dioxide and potassium chloride.
Explain the environmental effect of using such matchesin large numbers.

Describe a simple laboratory experiment that can be sued to distinguish between sodium
and sulphide and sodium carbonate.

The information in the table below relates to elements in the same group of the periodic
table. Study it and answer the question that follows:

Element | Atomicsize

Gl 0.19
G2 0.23
G3 0.15

Which element has the highest ionization energy? Give reason.

When the oxide of element H was heated with powdered carbon the mixture glowed and
carbon dioxide was formed. When the experiment was repeated using the oxide of
element J, there was no apparent reaction.

a) Suggest one method that can be used to extract element J from its oxide

b) Arrange the elements H, J and carbon in the order of their decreasing creactivity.

When a sample of concentrated sulphuric acid was left in an open beaker in aroom for

two days, the volume was found to have increased dlightly

a) What property of concentrated sulphuric acid was left in an open beaker in aroom
for two days, the volume was found to have increased slightly.

b) State one use of concentrated sulphuric acid that depends on the property named
above.

The diagram below shows an iron bar, which supports abridge. The Iron bar is connected

to a piece of magnesium metal.
Iron bar

Connecting wire




17.

18.

21.

e
o
&
R
L
S
&
R
)
o
o*
@
&
.\\.
Explain why it is?lec&%\ry to connect the piece of magnesium metal to the iron bar.
a) Statesne cause of temporary hardness in water.

b) Hqﬁ? does distillation remove hardness from water?
In the p(@sence of U.V light, ethane gas undergoes substitution reaction with chlorine.
() ;2" What is meant by the term?

Give the structural formula and the name of the organic product formed when

equa volumes of ethane and chlorine react together.
Explain why burning magnesium continues to burn a gas was
a)what observation would be made if hydrogen sulphide gasv
solution of zinc nitrate?
b) write an equation for the reaction that takes place in (a) above

Zn(NO3)2(ag) + H2S(g) ——» ZnS + 2HNO; (ag)
The apparatus shown below shown below was used to investigate the effect of carbon
monoxide on copper (I1)oxide.

Copper tH oxide

%Q Substitution reaction:
&)

Magnesium metal

= 77 iy, 7 ) I:’”/
7 BHE. | e __1 -
J " J}
- / | T 1]
£
Commbustion
tube bieal

22.

23.
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a) State the observation that was made in the combustion tube at the end of the
experiment.

b) Write an equation for the reaction that took place in the combustion tube

@) Why isit necessary to burn the gas coming out of tube K?

Explain why hydrogen forms compounds in which its oxidation state iseither + 1 or -1

(Atomic number of hydrogenis 1)

The table below shows the properties of substancesK,L,M and N

Substances | Reaction with oxygen at 25°C | Melting point | Conductivity | Molten

Solid
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Uncresative
Reactive
Uncresative

i K
Uncreative §

Low

High
Low

Poor

Good
Good

Good

Good
Good

24,

2
2
<<&
¢ 26.

27.

.\\.
Select the substarices which are likely to be:

a) Copper metal

b)  Méfnesium chioride

]

An,g%ment P has arelative atomic mass of 88. When a current of 0.5 amperes was passed
@i%ugh the fused chloride of P for 32 minutes and 10 seconds, 0.44g of P were deposited
(%t the cathode. Determine the charge on anion of P. (1 faraday = 96500 Coulombs).
The melting point of phosphorous dichloride is — 91°C. While that of magnesium chloride
is 715°C.In terms of structure and bonding, explain the difference in their melting points.
The Ph of a sample of soil was found to be 5.0.An agricultural office recommended the
addition of calcium oxide in the soil. State two functions of the calcium oxide in the soil.
Hydrogen peroxide decomposes according to the equation below:
H202(|) _ > H20(|) + 1 Oz(g) : AH =-98kJ
8.5 gm of hydrogen peroxide contained in 100cm® of solution with water were completely
decomposed. Determine the rise in temperature due to the reaction. Specific density of

Ny

water = 1g/cm® O =16, H = 1,).
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c)
d)
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6{9 QUESTIONS
In an experiment to study theTate for reaction between duraumin (an aloy of aluminium,
magnesium and cop%gé?&wd hydrochloric acid, 0.5g of the alloy were reacted with excess
4AM hydrochloric acidT he data in the table below was recoded.
Useit to answer LQ@questionsthat follow.

Thme (minutes) | Total volume of gas (cm3)

0

220
410
540
620
640
640

i) Onthe grid provided, plot a graph of total volume of gas produced (vertical axis)
againtime.

i) From the graph, determine the volume of gas produced at the end of 2 %2 minutes.
Determine the rate of reaction between the 3" and 4™ minute.
Give areason why some solid remained at the end of the experiment
Given that 2.5cm” of the total volume of the gas was from the reaction between
magnesium and aqueous hydrochloric acid, calculate the percentage mass of aluminium
present in 0.5g of the aloy.
(Al = 27.0 and Molar gas volume = 24,000cm? at 298k)
State two properties of duralumin that make it more suitable than aluminium in aeroplane
construction.
a) In which homologous series do the following compounds belong

) CHs;CC

i) CH3CH,COO
b) Raw rubber is heated with sulphur in the manufacture of natural rubber.

1) What is the name given to the process

i) Why is the process necessary?

~No o~ WNE
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Study the scheme given ge%w and answer the questions that follow.

Potassium metal
@g\k Promn-].— (SRR CC——— TWW

& ;

2 Bromine gas in

~1 Polymerisation Brotene .carbonl.eiru:hlad& A

d)

i)
i)

i)

% : i i

Propane
Cracking (breaking an alkane into a smaller
alkane and an alkene)

i !

Hydrocarhon B Methane

) Write an equation for the reaction between propane — 1 — 0/ and potassium

metal.
i) Name processes | and |1
I
I
1) Identify the products A and B
iv) Name one catalyst used in process |1
V) Draw the structural formular of the repeating unit in the polymer C.
State two industrial uses of methane.
Study the standard electrode potentias do the half — cells given below and

answer the questions that follow.(The letters do nor represent the actual symbols of

the elements.)
E°volts
N'gte 5 N -2.92

Hegte <——— Js); +0.52
G2y te ——— G(ag); +1.36

2+ D —
\Y 2ee —M(s); -0.44
Identify the strongest oxidizing agent. Give areason for your answer.
Which two half — cells would produce the highest potential difference when
combined?
Explain whether the reaction represented below can take place.
2N+ My —> 2N+ M*"ag)

100cm3 of 2M sulphuric acid was electrolysed u3| ng the set — up repreﬁented by the

diagram below.

{_:\"'/’

!f—"\ /_“\I
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i)

i)

Write an equation for the reaction that produces gasL.

Describe how gas K can be identified

Explain the differencein :

I The volume of the gases produced at the el ectrodes.

I Brightness of the bulb if 200cm3 of 2M ethanoic acid was
used in place of sulphuric acid.

Fraction distillation of liquid air usually produces nitrogen and

oxygen as the mgjor products.

Name one substance that is used to remove carbon dioxide from the air

beforeit is changed into liquid.

Describe how nitrogen gasis obtained from the liquid air.

(Boiling points nitrogen = - 1960C, oxygen = -1830C
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b) Study the flow chart bel %m?and answer the questions that follow.
_ o
r wateT I @e\l- l AT J
: % KK Step 2
Elecirolissis  t Siep i §
I s~ 1 .~ { N ki
s B 7
N = Step 3
6&_{7 Amrmonia l
- i i rhrodium
KN R Sicp 4 +' A'ré;::::;:.u;‘: 0o C
Q‘b' ‘ Colourless gas Q ]
@Qx
\g. Siep S Y Air
& !
% MNitropen (1V) oxide
o
@& T'Stu:p S
QOK ' [ Nitric acid l
_ *S:cp B
Amr_twmium
1) Name element M. :
i) Why isit necessary to use excess air in step 4?
1) Identify gas Q.
iv) Write an equation for the reaction in step 7
V) Give one use of ammonia nitrate.
C) State and explain the observations that would be made if a sampler of
sulphur is heated with concentrated nitric acid.
5. a) Give the name of reagent which when reacted with concentrated
hydrochloric acid produce chlorine gas.
b) A student out to prepare iron |11 chloride using the apparatus
shown in the diagram below. Guard tube
T~
Iron filings
P P,
Chion : oA
Dry- iorne gas W { Effgﬁ

irom i) chionde -

1) Explain why:

l. It is necessary to pass chlorine gas through the apparatus

before heating begins.
I Calcium oxide would be preferred to calcium chloride in the guard tube.



b)
c)

1))

iv)

C)

)
i)
i)

V)

v)

What property of iron (11 I@,Q:hlorlde makes it possible to be collected as shown in
the diagram? \l&

Write an equation fgp  one chemical reaction that took place in the guard tube.
The total mass sYon (111) chloride formed was found to be 0.5g.

Calculate the ¥dlume of chlorine gas the reacted with iron.

(Fe-= 56 0;Cl = 35.5 and Molar gas volume at 298K is 24, 000cm®

When Qy rogen sulphide gas was passed through a solution of iron (111)
chlortgle, the following observation were made:

) Q@ The colour of the solution changed from reddish — brown to green

N and (ii) ayellow solid was deposit .Explain these observations.

State and explain the observations that would be made if amoist blue

litmus paper was placed in agasjar full of chloride gas.

Study the information in the table below and answer the questions that follow.
(The letters do not represent the actual symbols of the elements).

lonisation | Electronic configuration | Energy Kj mol™
Element

P 2.1 519

Q 28.1 494

R 2.8.8.1 418

What is the general name to the group in which elements P,Q and R belong?
What is meant by ionization energy?

Explain why el ements has the highest ionization energy.

When apiece of element Q is placed on water. It melts and ahissing

sound is produced as it moves on the surface of the water.

Write an equation for the reaction between element Q and water.

Distinguish between a strong and aweak base. Give an example of each
Neutralization is one of the methods of preparing salts.

i)
i)

i)

What is meant by neutralization?

Describe how you would prepare crystals of sodium nitrate starting
with 200cm3 of 2M sodium hydroxide.

Write an equation for the reaction that takes place when a solid
sample of sodium nitrate is heated.
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“~ QUESTIONS
1) Name One property of neo{ﬁzhat makes it possible to be used in electric lamps
2) Oxygen and sulphur bel hg to group (V1) of the periodic table. Explain why thereisabig
difference their (meltifiy points of oxygen is— 216°C while that of sulphur is 44°C.
3) Theoxides of elentents A and B have the properties shown in the table below. (the letter
do not represen(\t‘ﬁe actual symbolsof elements)
A 9 B
Gaseous at roomdfmperature Solid at room temperature
Dissolvesin wéter to form an acidic solution | Dissolvesin water to form an alkaline solutic
Give opgexample of elements A and B

A
@Qx
24) Thefollowing two tests were carried out on chlorine water contained in two test tubes
Qxe (c) A piece of blue flower was dropped into the first — tube. Explain why the flower
@ was bleached
L (d) The second test- tube was corked and exposed to sunlight after afew days, it was
found to contain a gas that rekindled a glowing splint. Write an equation for the

reaction which produced the gas

&

5) (a) Write the electronic configuration of calcium ( aomic number 20 ) and beryllium
(atomic number 4)
(b) Why is calcium more reactive than beryllium

6) When potassium nitrate is heated, it produces potassium nitrate and gas C;
(@) Identify gasC
(b) Name the type of reaction undergone by the potassium nitrate

7) State and explain how therate of reaction between zinc granules and steam can be
increased

8) The apparatus shown below was set to prepare and collect hydrogen sulphide

ety Hadrogen

="} ;:::‘\ 2 Jopitee = Suiphwe gan

Moarm water

1 thae

LSO~

Sodnl 0.

---------
—————
------
——————

@ Name solid C;
(b) Give areason why warm water is used
(© What observation would be made if hydrogen sulphide gas was bubbled into a
solution of lead Il nitrate?
9) Usethereactions given below to answer the questions that follow. The letters do not
represent the actual symbols of the elements

D(s) + E** (ag) — D" (aq) + E(9)



%\
D (9) + 2F"(ac) — D*'(ac) + 2P
E(9+2F (ag) ~E* (ag) +2H(9)
G (9 + - E*(aq) —G”(aqp¥ E(9)
G (s) + D* (ag) — no reaction
@ What name i en to the type of reaction given above?
(b) Arrange theselements D, E, F and G in the order of their reactivity starting with the
most reg\cﬁve
(c) Compl et\e,the +equati on below
g{b@ +2F" (aq) —

10) Thegraph below represents a radioactive decay series for isotope H.
@t y it and answer the questions that follow
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Atoasic number

(a) Name the type of radiation emitted when isotope H changes to isotope J.
(b) Write an equation for the nuclear reaction that occur when isotope Jchangesto

isotope K
210 210
J k e

81 - 82+-1
(e) Identify apair of isotope of an element in the decay series

11) In an experiment, sulphur dioxide gas was bubbled into water followed by chlorine gas.
The resulting clear solution gave awhite precipitate when mixed with a acidified barium
chloride solution. Explain these observations

12) Concentrated sulphuric acid was added to iron 11 sulphate acidified with sulphuric acid and
the mixture heated. The solution turned from pale green to yellow with evolution of brown
gas. Explain these observations.

13) Use the equations below to answer the questionsthat follow
K(g) + Cl - (g) - KCI (s); A Hy = - 701kJmol ™
KCI (s) - K*(ag) Cl ; AH, = + 15kJmol ™
@ What is the name of AH;?

(b) Calculate the heat change for the process



&

K(@)" +CI" (g) — K" (aq)e® Cl'(aq)
14) Ironisextracted fromitsorgby the blast furnace process
(2) Name one ore from th iron isextracted
(b) One of thelmpur itiestin iron is removed in the form of calcium silicate. Write an
equation for the reactin in which calcium silicate is produced
N
AY
15) When carbon d&'o?ide gas was passed through aqueous calcium hydroxide awhite
suspension s formed
@ Write@ equation for the reaction that took place
(b) Stateand explain the changes that would occur when carbon dioxide gas is bubbled
thr(%gbh the white suspension

%Qi%(hth reference to iodine, distinguish between covaent bonds and Van Der Waals forces
7) The structures below represents a portion of a polymer

(@) Give the name of the polymer
(b) Giveone industrial use of the polymer

18) Describe how asolid sample of Zin (I1) carbonate can be prepared starting with zinc
oxide

19) Bismuth chloride (BiCl3) reacts with water according to the equation given below
BiCl3 (aq) + H20 () «—— BIOCI (s) + 2HCI (aq)

(a) State what would happen when afew drops of dilute hydrochloric acid are added to
the mixture at equilibrium
(b) Give areason for your answer in (a) above

20) The table below gives some information about the electrical conductivity and the likely
bonding in substances N,P and Q. Compl ete the table by inserting the missing information
the spaces numbered I, 11 and 11

Substance | Likely type of bonding| Electrical solid Conductivity
present

N Metallic . Conducts

P | Does not conduct Conducts

Q Hl........................ | Does not conduct | Does not conduct

21) In an experiment 30cm? of 0.1 M sulphuric acid were reacted with 30cm® of 0.1 M
sodium hydroxide
() Write in equation of the reaction that took place
(b) State the observations that were made when both and red litmus
papers were dropped into the mixture
(c) Giveareason for your answer in (a) above
22) Thediagram below isset — up for the laboratory preparation of oxygen gas

Ii\ droeen
pcmxuk‘

_ Oavgen
o "
W zas

7 _ I 5 .‘/‘.'
./ K TR I"::'Rf - '--}“"_-‘:':":‘:':li



(@ NamesolidR
(b) Write an equation for the reaction that takes place in the flask
(c) Giveone Qﬁmmerci a use of oxygen
23) When exCess lead nitrate solution was added to a solution contai ning sodium chloride,
the,apﬁ'eci pitate formed was found to weigh 5.56 g. Determine the amount of sodium
hRoridein the solution ( Pb = 207, Cl = 35.5 Na = 23)
b (XOs(ag) + 2NaCl (ag) PbCl, + NaNOs (ag) (1)
QQLZ) (a) Give areason why concentrated sulphuric acid isnot used to dry ammoniagas
Q\QJ (b) Name one suitable drying agent for anmonia gas

&QJ

N\
&

25) But -2- ene undergoes hydrogenation according to the equation given below
CH3CH = CHCH3 (g) +H> (g) - CH3CH>CH,CH3 (g)

(a) Name the product formed when but -2 — ene reacts with hydrogen gas
(b) State one industrial use of hydrogenation

26) The set — up below was used to electroplate a metallic spoon. Study it and answer the
questions that follow / Bautery

Silyer (anode)

Wl at the cathode

(a) Write an ionic equation f
—— AgNO, taq) -

(b) State and explain what h

27) The following tests were carried out on three separate portions of a colourless solution S
Tests Observations
(i) Addition of dilute hydrochloric acid tothe | No observable change

first portion of solution

(i1) addition of aqueous sodium carbonate to the| A white precipitate was formed
second portion of solution S
(iii) Addition of agueous ammoniato the third p¢ A white precipitate was formed which dissolved (
of asolution addition of excess agueous ammonia

(&) From the information in test (i), name a cation, which is not present in solution S.

(b) Identify acation, which islikely to be present in solution S

(c) Write an ionic equation for the reaction, which takes place in test (i)
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Q)l—o QUESTIONS
2
1. (@) what method can b Cged to separate amixture of ethanol and propanol?
(b) (i) Explain how'a solid mixture of sulphur and sodium chloride can be separated
Into solid st phur and solid chloride
(© The tabke‘bel ow gives the solubilities of potassium bromide and potassium
sulphate at 0°C and 40°C

R
Substance Solubility g/100g water at
2 0°C 40°C
¢, ¥ | Potassium bromide 55 75
{-@ Potassium sulphate 10 12

2
Qvg’hen an agueous mixture containing 60g of potassium and 7 g of potassium sulphate in 10g of
e water at 80°C was cooled to 0°C some crystals were formed

& ()  ldentify the crystals
<<°* (i) Determine the mass of the crystals formed
(i)  Name the method used to obtain the crystals

(iv)  Suggest oneindustrial application of the method named in (iii) above
2. Study the flow chart below and answer the questions follow

Concentrated
sodium chloride

Y Electrolysis

Chlorine gas Hydrogen gas Substance A

A 4

Hydrogen Chloride gas

Substance B
A\ 4

Chloroethane

Process C

A

PVC

@ Identify substance
A
(i) B

(b) Name process C



&

\¥

\N

(c) Give one use of PVC 28
(d) Write an equation for the reactlomﬁa which chlorine gasis produced
(e) State and explain the observatlgﬂethat would be made if chlorine gas was bubbled into an
aqueous solution of sodium dide
(f) In the preparation of a bl ing agent (Sodium hypochlorite), Excess chlorine gas was
bubbled into 15 litres ofvcold 2 m sodium hydroxide
(1) Writean quaf?on for the reaction between chlorine gas and cold dilute sodium
Hydroxidge
(i) Calculgte the:
Numberdf moles of sodium hydroxide used
Ma?\n kilograms of the sodium hypochlorite produced = 1. 1175

(ﬁ/ a) Distinguish between exothermic and endothermic reaction ( 2mks)

\L_ (b) Changes of state are either exothermic or endothermic
Q\QJ Name a change of state that is:
(i) Endothermic (1 mk)
(i1) Exothermic (1 mk)

(c) When pure water is heated at 1 atmospheric pressure at sealevel, the temperature of the
water does not rise beyond 100°C. Even with continued heated. Explain this observation.

(d) Study the energy cycle diagram below and answer the questions that follow

e
?@CL:LLS}

clyg| t1

Wy

Ao

Fecla)
(i) What doesAH ; represent?
(i1) Show the relationship between A H1 AH, and AH3

(e) Butane and propane are constituents of a cooking gas. Which produces more energy per
mole on combustion? Explain

4. The table below gives standard el ectrode potentials for the metals represented by the Letters
D, E, F and G. study it and answer the questions that follow.

Metals Standard electrode potentia (volts)
D -0.13
E -0.85
F +0.34
G -0.76
(8 Which metal can be displaced from a solution of its salts by all the other metalsin the
table? Give areason (2 mks)
(b) Metals F and G were connected to form a cell as shown in the diagram below
(v |
| Mg |

Metal F

L& Y| G\\ | )

e
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(i) Write thezéquation for the reactions that occur at electrodes
& F
Q G
("()’;%n the diagram, indicate with an arrow the direction in which electrons would flow on
o, thediagram above
Q& (if) What is the function of the salt bridge? (1 mk)
2 (c) An electric current was passed through a concentrated solution of copper (1) chloride as
@‘ shown in the diagram below - Test-tube H
S
QO
Concentrated
copper (11}
chivride
Platinum electrode K Platinum electrude J
. Batery
() Explain the observation that would be made on the electrolyte as the experiment
progresses (2 mks)

(i) After sometime, test- tube H was found to contain a mixture of two gases. Explain this
observation (3 mks)

(iif) Which of the electrodes is the anode? Explain (2 mks)



5. (@) Candlewax ismainly a compgd‘ﬁd consisting of two elements.

Name the two € ements
Q

(b) The set- up below w
the questions that follow

0
Jeta e W NN
Tenateley R SN

o

-:;:-F"'

.

2 I SN

(2 mks)

<
Yised to investigate the burning of a candle study it and answers

Gases 10
suction
pump

N

Calciam oxide Tube N

Tobe L

(i) What would happen to the burning candle if the pump was turned off? Give reasons

(i) State and explain the changes in mass that are likely to occur in tube N by the end of the
experiment (3 mks)
(ii1) Name two gases that come out through tube M (2 mks)
(iv) Name another substance that could be used in the place of calcium oxide in tube N
6. (@) Name one ore from which copper metal is extracted (1 mk)
(b) The chart below shows a sequence of reactions starting with copper.
Study it and answer the questions that follow

Contice Step | Copper Step 2 . ';Lspgcr sulphate + Gas P
metal . |3 siober | sulphide > solution
i - Duiute
2. Heat H.SO, Step 3 1 1. Addition
of reagent Q
" Step6{ 1, Oxygen Gas
Y 2 Heat 2. Filteation
Step 5 Copper
Solid R —— ' carbonalc
Heat
Step 7 Dilute HNO, Step 4 Diiute HNO,
(i) Identify
GasP Copper nitrate ( 1mk)
Reagent Q sofuatton (1 mk)
SolidR (1 mk)
(i1) Write an equation for the reaction that takes place in step 5
(iii) State the observations madein steps 4 and 7 (2 mk)

Step 4
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R
\Q
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Step 7 R (1mk)
(c) Bronzeisan aloy of copper and gﬁoﬁher metal
(i) Name the other metal @ ( 1mk)
(i) Give one use of B@?ve ( Imk)
6. (a) Write the structural fermula of:
(i) Methanol
(inM ethanoic,aci d ( 1mk)
2
Q
(b) Write th“@equation for the reaction between methanoic acid and agueous
sodigm hydroxide ( 1mk)
Q

(c) (E)’Qﬂame the product formed when methanol reacts with methanoic acid
eﬁi i) State one condition necessary for the reaction in (c) (i) above to take place

<
¢ d O Describe one chemical test that can be used to distinguish between hexane and

hexane (2 mks)

(i)  State one use of hexane (Amk)

(i)  Hydrogen reacts with hexane to form hexane. Calculate the volume or hydrogen
gas required to convert 429 of hexaneto hexaneat S.T.P ( C=12.0, H=1.0, molar
gasvolumeat ST.Pis=22.4 litres) (4 mks)
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1. Some sodium chloride was\f&%und to be contaminated with copper (II) oxide.
Describe how a sample fsodium chloride can be separated from the mixture

2. Study the informatien in the table and answer the questions that follow

lon Electronic lonic
@ arrangement radius
¢ | Na’ 2.8 0.095
& ¥
Q K 2.8.8 0.133
Q’é‘%\ Mg® |28 0.065
2 . :
\L_OO‘Epr ain why the ionic radius of ( 1mk)

& K" is greater than that of Na

Mg*" issmaller than that of Na'

3. Usethefollowing equationsto determine the heat evolved when aluminum metal is
reacted withiron (I11) oxide (3 mks)
2A1(9) + 3/, 0x(g) — Al,05(s), AH, 3.6736Kj Mol ™

2Fe(s) + 3,0, (g) — Fex03(s); AH, = 836.81 mol ™

2AL(S) + %, O, - AlL,Os, AH = -1673.6 Kjmol *
Fe, Os — 2Fe + 3/, O,, AH = 836.8 KJ mol

2Al(s) + Fe;0O5(s) — AlLO3 + 2Fe(s) AH = 836.8
4. (a) Sulphur existsin two crystalline forms
(b) Name one crystalline form of sulphur ( 1mk)

5. Anatom of hydrogen can form two ions. Write two equations to show how a neutral
atom of hydrogen can form two ions. In each case show the sign of the energy change
involved.

H -H"+e(%)AH is +Ve (%2)
H+e - H (¥%)AHIis-Ve (%)

6. When excess dilute hydrochloric acid was added to sodium , 960cm? of sulphur (1V) oxide
gas was produced. Calculate the mass of sodium sulphite that was used. (molar mass of
sodium = 126 g and molar gas volume= 24000cm?® (3mks)

7. Inan experiment equal amounts of magnesium powder were placed into test — tube 1 and
2 as shown below

100em® of 0.5 M
hydrochlornic acid

100cm? of 0.5 M
ethancic acid  F

_____

pimi= Magnesium =~ =l - -]
e / powder \:':‘:':':'

Explain why the amount of hydrogen gasliberated intest — tube 2 is Tgreater than in test- tube
1 before the reaction iscomplete,  Test-tube ! cH= e
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8. (a) what ismeant by heat of vapgagization (3 mks)

(b) The boiling points of ethagd, propanol and butanol are78°C, 97.2° and 117°C.

explain thistrend R (1 mk)

9. The set — up below arr;eggénts the apparatus that may be used to separate a mixture of two
miscible liquids C

whose boiling points are 80°C and 110°C.
sl

Test - wbe

(@ nameB
(b) What isthe purpose of the thermometer ( 1mk)
(c) Which liquid was collected in the test tube? ( 1mk)
10. An oxide of element F has the formula F,Os (1 mk)
(&) Determine the oxidation state of F
(b) Inwhich group of the periodic- tableis element F ( 1mk)
11. Y ellow phosphorous reacts with chlorine gas to form a yellow liquid. The liquid fumes
when exposed to air. Explain these observations (2 mks)

12. When steamwas passed over heated charcoal as shown in the diagram below, hydrogen

and carbon monoxide gases were formed P —

\ and nydrogen
gases
11*1
[
(a) Write the equation for the reaction which takes place (1 mk)
(b) Name two uses of carbon monoxide gas, which arealso uses of hydrogen gas
( 2mks)

13. Nitrogen (I1) oxide and nitrogen (1V) oxide are some of the gases released from car
exhaust pipes. State how these gases affect the environment

14. A few crystals of potassium permanganate were carefully placed into water in a beaker at
one spot. The beaker was |eft undisturbed for two hours. State and explain the observation

that was made. (2mks)
15. Oleum (H2S;05) is an intermediate product in the industrial manufacture of sulphuric
acid

(@) How isoleum converted into sulphuric acid? (2 mk)



. . &0
(b) Giveone use of sulphurjgacid

( 1mk)

16. Air was passed through Severéﬁreagents as shown in the flow chart below

@ Escarping
§‘\ 0ases
N
L9 *
— > Concerﬁ;ﬁed Excess heated < Excess heated
K OR&NlHtion " conner Tirninas M annesiiim nowder
(a) Write an equation for the reaction, which takes place in chamber with magnesium
o powder
({/Q{z(b) Name one gas, which escapes from the chamber containing magnesium powder.
& Give areason for your answer. (2mks)
o L7. Ammonium nitrate was gently heated and the products collected as shown in the diagram
Qxe below. Ammonium
&e ' nitrate

CasG

-----
..............
......

18. The table below shows the tests carried out on asample of water and the results
obtained.
Tests Results
I Addition of sodium hydroxide solution | White precipitate which dissol
excess
Il | Addition of excess aqueous ammonia | Colourless solution obtained
11| Addition of dilute hydrochloric acid and White precipitate
barium chloride
a) Identify the anion present in the water
b) Write an ionic equation for the reactionin 111
C) Write the formula of the complex ion formed in |1

19. In the Haber process, the optimum yield of ammonia is obtained when atemperature of
450°C, apressure of 200 atmospheres and an ion catalysts are used
N2(g) +3Hz2(9) > 2NHs(g);  AH=-92kJ.

(@) How would the yield of ammonia be affected if the temperature was raised to
600°C?
(b) Giveoneuseof ammonia

20. Brassis an alloy of zinc and copper. Give one use of brass

( 2mks)
( 1mk)
( 1mk)



21. Anorganic compound with th%é&(bmula C4 H1p O reacts with potassium metal to give
hydrogen gas and white solid®
() Write the structure{@%rmulaof the compound
(b) To which homo .‘Qous series does the compound belong?
(c) Write the equgtion for the reaction between the compound and potassium metal
X ( 1mk)

N\
22. Theset—up b%o% was used to prepare hydrogen chloride a gas and react it with iron
powder. Stu\dy it and answer the questions that follow.
y Snated Iron powder
V4 Rilphuric acid Combuston ,": ,Giass weal
o ;
b tube / /
2 / A
(=g ’ : To pump
< M‘* —
4
iy G272
i i
Hest i |
3T sodium
i /""/f:':-:‘:::::"'l/ hydroxide
~ :Z:Z:Z:.:.:-jl soluon
____________

At the end of the reaction, the iron powder turned into alight green solid.

a)
b)

23. a)
b)

Identity the light green solid.(1mk)

At the beginning of the experiment, the Ph of the solution in container L was about

14.. At the end, the pH was found to be 2. Explain(2mks)

State the observation made when excess pentane is reacted with bromine gas
Name the compound formed in (a) above.(1mk)

24,

Explain why the reactivity of group (vii) elements decreases down the group
25.

The graph below shows the behaviour of afixed mass of agas at constant
temperature. 4

(atmospheres)

a) What is the relationship between thé vetdame:and the pressure of the gas?

b) 3 litres of oxygen gas at one atmosphere pressure were compressed to two
atmospheres at constant temperature. Cal culate the volume occupied by the
oxygen gas (2mks)

Ammonia gas was passed into water as shown below

Ammonly gis

26.

i TR L T ol B,



a) What isthe relationship between the blouse and the pressure of the gas?(1mk)
b) 3 Iige%’ of oxygen gas at one atmosphere pressure were compressed to two
almospheres at constant temperature. Cal culate the volume occupied by the

Q%xygen gas. (2mks)
27. N During purification of copper by electrolysis, 1.48g of copper were deposited
o when current was passed through agueous copper(11) sulphate for 2%/, hours.
Q/Q Caculate (CU =63.5, 1 Faraday = 96,500C).
&
2
&
2
N
\\
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6{9 QUESTIONS
1 a) The chart below ii@ outline of part of the periodic table.

K - '
6\
\\
%
&
N\ Q(a.
& -
\L_(?%Vith the help of vertical and horizontal lines, indicate the direction of increasing metallic
o, hature of the elements. (2mks)
@ Which types of elements are represented in the shaded area? (Imk)
< . ,
e D) ) Element A is the same group of the periodic table as chlorine.
@‘ Write the formula of the compound formed when A reacts with
S potassium metal .(1mk)
3 i) What type of bonding exists in the compound formed in (b) (1) above?
Give areason for your answers. (3mks)
C) Starting with agueous magnesium sul phate, describe how you would obtain a
sample of magnesium oxide. (3mks)

d) Write two ionic equations to show that aluminium hydroxide is amphoteric (2mk)

2. a) The diagram below is a cross- section of adry cell. Study it and answer
the questions that follow. '/l Brass cap

rt

THIIL

Sealing material

b
carbon rod ~—__ | [
) 2",

Ammaonium
: chloride and zinc
powdered carbon.and | __ - : chloride paste

1Lh =
manganese(iv) oxiae

| - /.-chc:m

1) On the diagram, show with a (+) sign the positive terminal

i) Write the equation for the reaction in which electrons are produced

1) The zinc can islined with ammonium chloride and zinc chloride paste.
iv) Give one advantage and one disadvantage of dry cells.



b)

b)

molten lead (II} iodide

QO . Py e
Q
) State the observation that was made at the anode duri ng the electrolysis.
> Giveareason for your answer.(2mk)
i)X” A current of 0.5 A was passed for two hours. Calcul ate the mass of |ead

& that was deposited (pb = 1F = 9,500C) (3mks)
a) State two differences between chemical and nuclear reactions(2mks)
b) Below is aradioactive decay series starting from gz Bi and ending

at *®g pb. Study it and answer the question that follows.

Steg
Step ILB '
Bl _Sten) 210g,T1 210331:;/
. Step

StepV
210
WP ——p  aP0
1) Identify the particles emitted in steps | and 111 (2mks)

I
[
i) Write the nuclear equation for the reaction which takes place
in step V(1mk)
The table below give the percentages of a radioactive isotope of Bismuth that
remains after decaying at different times.
Time (min) 0 6 12 |22 |38 |62 | 100
Percentage of Bismuth | 100 (81 |65 |46 |29 |12 |3
On the grid provided, plot a graph of the percentage of Bismuth remaining
(Vertical axis) against time.
Using the graph, determine the:
|. Half — life of the Bismuth isotope
[1. Origina mass of the Bismuth isotope given that the mass that remained
after 70 minuteswas 0.16g  (2mks)
Give one use of radioactive isotopes in medicine (1mk)
Excess marble chips (calcium carbonate ) was put in a beaker containing 100cm3 of dilute
hydrochloric acid. The beaker was then placed on a balance and the total 10ssin mass
recorded after every two minutes as shown in the table below.
Time(min) 0 |2 4 6 8 10
Total lossinmass(g) |0 |18 | 245 | 295 |32 |33

Why was there aloss in mass? (Amk)
Calculate the average rate of loss in mass between:
) 0 and 2 minutes (Amk)
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i)
i)

6 and 8 minutes R (1mk)
Explain the differencejf the average rates of
reaction in (b) (i) anQ(ii) above (2mks)

Write the equation for t ereaction which takes place in the beaker

State three waysin h the rate of the reaction above could be increased(3mk)
The solution in theeaker was evaporated to dryness what would happen if the open
beaker and its g@ﬁtents were left in the laboratory overnight.(2mks)

Finally someawater was added to the contents of the beaker.

When l@us sodium sulphate was added to the contents of the beaker, awhite
preci pi@é was formed. (Amk)
i) o Identify the white precipitate

1)X°  State one use of the substance identified in (f) (i) above (1mk)
he basic raw material for extraction of aluminium is bauxite

a)
b)
c)

d)

f)

Name the method that is used to extract aluminium from bauxite

Write the chemical formula of the major component of bauxite

) Name two major impurities in bauxite (2mks)

i) Explain how the impuritiesin bauxite are removed (3mks)

Cryoalite is used in the extraction of aluminium from bauxite.

State its function (1mk)

Aluminium is areactive metal yet utensils made of aluminium do not corrode
easily. Explian this observation (2mks)

The set — up below was used to prepare hydrogen gas

Zinc granules

- _ D_iéute sulphuric
31
Complete the diagram to show how a dry sample of hydrogen gas
can be collected(3mks)
Write an equation for the reaction, which takes place when hydrogen
gas burnsin air.(1mk)
1)1.2 litres of hydrogen gas produced at room temperature and pressure when 3.27g
of zinc was used. Determine the relative atomic mass of zinc.(Molar gas volumeis
24 litres) 4mks
State two industrial uses of hydrogen gas.

State how burning can be used to distinguish between ethane and ethyne.
Explain your answer.(3mks)

Draw the structural formula of the third member of the homologous
series of ethyne.

The flow chart below shows a series of reactions starting with ethanol.
Study it and answer the questions that follow.

NaOH
Ethanoic acid (aq) "’ C

Process A |
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,a@\ Name:

l. Process A
Il. Substances B and C

B

C

Write the equation for the combustion of ethanol (1mks)
Explain why it is necessary to use high pressure to change gas B
into the polymer (Amk)

State one use of methane (Imk)
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1 When a candle was brunt Q@%pl etely. Thetota mass product was found to be greater than
the original mass of the andle, Explain

2. Ammonium nitrate eated as shown in the set-up below (2 marks)
Ammani m\'
;,.' ﬂil&{ﬁg
A
Frgt
%ﬁ'ﬁ.
& Ql 1 i
tb, .
@Q/Q Hedt
N
2
&8
@
Y a) Identify gasa.
< b) State explain precaution that must be taken before heating id dropped.

3. The table below the first ionization energies of elements B and C.

Element | lonisation energy KJ mol™
B 494
C 736

What do these values suggest about the reactivity of B compared to that of C? Explain (2mks)

4. Dilute hydrochloric acid and solid sodium sulphite were reacted as shown in the set-up
below : — Dilute hydrochloric acid
?fd\ Thistle funnei
L ~Deiivery tube
%2? !‘l Cardboard
Fiask, A |
N il ST
/ l' \ Sceium " } :
:-.\ Ir A ' i /,,Gus 2
Smer
RS e a -
a) Name the gas produced in the flask (2mks)
b) Give two reasons why no gas was collected in the gasjar. (2mks)
5. Copper(l1) sulphate reacts with barium chloride according to the equation below.

CUSO4(aq) + BaCl 2(aq) —» CuCl 2aq) t BaSO4(S) P AH=- 17.7kj mol 1
Calculate the temperature change when 900cm3 of m copper (I1) sulphate were added to
600cm3 of 1M Barium (I1) chloride.

6. Both diamond and graphite have giant atomic structures. Explain why diamond is hard
while graphite is soft. (3mks)

7. Nitrogen forms many compounds in which its oxidation state varies.
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a) What is meant by oxidatjft state? (1mk)
b) What is the oxidation Qﬁa%'e of nitrogenin MgsM,  (1mk)

When wood is burnt, agreng“owder called ash remains. The ash is stirred with water and
filtered, a colourless solyiton is obtained.

a) What isthe component of the colourless solution?(1mk)

b) Explain yaur answer in (a) above(2mks)

Study the inforgnai on in the table below and answer the questions that follows.

.o
Alcoh(gai,@‘ Heat of combustion on KJ mol-1
Methanol | 715

anol 1371

ropanol | 2010

Give areason why the difference in the molar heats of combustion between successive
alcohols are close. (3mks)

Explain why a high temperature is required for nitrogen of react with oxgen(1mk)
Study the flow chart below and answer the questions that follow.

1635 i Gas
;
r-m—mm- O‘:u, ; cakt’.‘
j Zn3., - ZaQy, - Zn g,
. ) S Step 2
Step 1 Conesnrmatad
seps 1 ko,
| Za30, = Water  ——am
E ' Cus D
a) State the condition necessary for the reaction in step 2 to occur (1mk)
b) Name:
) GasD (1mk)
i) One use of zinc (Imk)

Starting with aluminium sulphate, describe how a solid sample of aluminium hydroxide
could be prepared. (3mks)

a) What is the name given to the smallest repeating unit of a polymer.(1mk)

b) Draw the structure of the smallest repeating unit of apolyvinyl chloride (1mk)
When X cm?® of a solution of 0.5m magnesium carbonate was 8.4g.

a) Write the ionic equation for the reaction that took place(1mk)

b) Cdculate the value of X. (C =12.0, Mg 24.0; 016.0 (2mks)
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15. In an experiment, a student put volumes of mixtures of ethanoic acid in water and
ethanoic acid in hexane in twQ$est — tubes as shown below. In each test tube, equal
amounts of solid sodium s{ ogen carbonate were added.
T 3 f . Mixture of athancic
Mixtreof thanQe == ; -
agid and 2{% \\?-”:;:;::::: /n. id and hexane
R f_
Sediygy 3¥dragen ' Sodium hvdrogen
Qdrtonate carbonate
& ]
2
Q
QQ& Tast- e | Tast - 1whe ]
KN a)  Statethe observation which was made in each test — tube(1mk)
S Test tube 1
\ Test tube 2
b) Explain the observation in (@) above (2mks)
16. Four metal F,G,H and J were each separately added to cold water, and steam. The table
below isasummary of the observations made and the formul ae of the hydroxides formed.
Metal | Cold water Hot water Steam Formula of Hydroxide
F Reactsslowly | Reactsfast Reacts very fast F(OH)2
G No reaction No reaction No reaction -
H Fast Reacts very fast| Reacts explosively | HOH
J No reaction Reacts slowly | Reactsfast J(OH)2
a) Which two elements are likely to be in the same group of the periodic table?
b) Arrange the metals in the order of their reactivity starting with the most reactive
(2mks)
17. Name the organic compound formed when CH3;CH,CH,CH,CH,OH is reacted with
concentrate sulphuric acid at 170°C (1mk)
18.  Carbon monoxide gas passed over heated Iron (I11) as shown in the diagram below.
4
Fiame
Tube P
_,;.L 3 . J;':":
Carben “_.cm_ﬂﬁ \ / Zf’% VA
monoxicde a5 2"_{5;;’}{_.; ’,E:_,j




19.

20.
21.

23.

24,

25.

& ¢

e@

Give the observation made in tu (b.(lmk)

b) Write the equation forghe reaction which takes place in tube P. (1mk)

Astrip of metal Q was di pRaz? into a solution of copper (1) sulphate and allowed to stand
overnight. Give that: h

Cu2+ +2e— Cu(s) ; £ =+ 0.34v

Q2+(ag) + 2e = Qs) ; E°=- 0.13v

8  Statethedbservationswhich were made(2mks)

b) Giveareason for your answer in 19 (a) above.(1mk)

State twodgctors which determine the stability of an isotope. (2mks)

The reacf between a piece of magnesium ribbon with excess 2m hydrochloric acid was
investigated at 250C by measuring the volume of hydrogen gas produced as the reaction
J:(J/r@gressed. Tri]e sketch below represents the graph that was obtained.

ty) Vi

ol ||__.

Total vohune

a) Name one piece of apparatus that may be used to measure the

volume of hydrogen gas produced.
b) On the same diagram, sketch the curve that would be obtained if the experiment
when excess chlorine gas was bubbled into hot concentrated sodium hydroxide, the
following reaction occurred.
3Cl 29 T 6NaOH(aq) S NaC03(aq) + 5NaCl (aq) 3H20(|)
In which product did chorine undergo oxidation? Explain(3mks)
1cm3 of soap was added to two test — tubes each containing water obtained from different
sources. The lather produced in each test tube is represented as shown in the diagram
below. bi - ] v

I T
------

g Sl
.....

Tast - tube ! Test - tuoe 2

Explain why there is more lather intest — tube 2 than intest — tube 1.(3mks)

Carbon dioxide can be dissolved in water under pressure to make an acidic solution.

a) What is meant by an acidic solutions?(1mk)

b) aqueous lead (1) nitrate reacts with the acidic solution to form a precipitate.
Write anionic equation for the reaction.(1mk)

Below is asl:etch of areaction profile.

nergy
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8  Ongthe diagram, show the heat of reaction, AH.(1mk)
b) ate and explain the type of reaction represented by the profile(2mks)
26. The@ragram below represents the set — up that was used to study the effect of an electric
&:/u%ent on pure water and dilute sulphuric acid.
&
2
&
2
N
\\

?;r: water -'_}_1:_-.1:J5u".2rls'..:riﬂ A
State and explain the observation made when each experiment was started.(3mks)
27.  Apiece of chromatography paper was spotted with coloured inks obtained from pens

labeled 1 to 6. The diagram below shows the spots after the chromatogram was devel oped.

Jalver ool

;
: ¥
F-q i
i

1

e g S ST

|
j §
7

a) Which twea:pens contained Hthe same pigmient?(1mks)
b) Which pens contained only one pigment(1mk)
c)

According to the chromatogram, which pigments are present in the
ink of pen number 6.(1mk)
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a) The table below sths properties of chlorine, bromine and iodine.

Ele Forrr§a Colour and state room | Solubility
temperature
Chlorine ) Soluble
Bromine \ﬁ'rz Brownliquid 1) P
lodine, 2 iii) .. Slight soluble

Completefhe tabl e by giving the missi ng mformatlon in (i),(ii) and (iii) (3mks)
b) €hlorine gasis prepared by reacting concentrated hydrochloric acids with
,a@ manganese (iv) oxide.

< ) Write the equation for reaction between concentrated hydrochloric acid and
i—@ manganese (iv) oxide. (1mk)
i) What is the role of manganese (Iv) oxide in this reaction (1mks)
C) 1) Iron (I1) chloride reacts with chlorine gas to form substance E.(1mk)
Identify substance E

i) During the reaction in c(i) above,6.30g of iron chloride were converted to
8.06 of substance E. Calculate the volume of chlorine used.
(Cl = 35.5, Molar gas volume at room temperature = 24000cm3, Fe =56 (mks)

d) Draw and name the structure of the compound formed when excess chlorine gasis
reacted with ethane gas. (2marks)
€) Givetheindustrial use of chlorine (2 mk)

2. a) The set-up below was used to collect gas F, produced by the reaction
between water and calcium metal.

e T——Tesvuie
‘. .l

Beaker

LCaicium meai

(1) Name gasf
(i)  Attheend of the experiment, the solution in the beaker was found to be a
weak base. Explain why the solution is aweak base. (2 marks)
(ili)  Give one laboratory use of the solution formed in a beaker. (2 mark)
(b) The scheme below shows some reactions starting with calcium oxide. Study it and
answer the questions that follow.

i Water Agquecus | Aquagus caicium i Byil
- Calennn oxide caicium i

: - Mydrogen 2roducts
Sep il hvdroxide | Siepl crbonate |S=cp.1

i
!
| Stend
| . Agueus l Caletumn |

. < N caleium ? [

(i) Name the reagenﬂaﬂsed m&ep& f,énd\él (2marks)
Step 2 . s ’ !

Step4 ..........
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(i)  write an equation 8t the reaction in step 3. (1 mk)
(iii)  Describe how @%<0lid sample of anhydrous calcium sulphate is obtained in

Step 5 R
3. a) The diagram Eﬁggﬁl illustrates how sulphur/extracted by the Frisch process.

<
{-@ 7
Q Sulphur beus
Q
< , // __
@‘ Label the pipe through which superheated water is pumped in (Imk)
S b. The equation below shows the oxidation of sulphur dioxide to sulphure trioxidein
3 the contact process.

2S02(g) + O2(gy—>  2S03(g); AH =-196kJ

(i) Name one catalyst for this reaction (1 mark)

(i) State and explain the effect on the yield of sulphur trioxide when:
I The temperature increased (2mks)
I The amount of oxygen is increased (2mks)

(iii) Describe how sulphur trioxide is converted to sulphuric acid in the contact
process. (2 marks)

(© State two disadvantages of having sulphur dioxide in the environment (2mks)
(d) Ammonia sulphate is afertilizer produced by passing ammonia gas into concentrated
sulphuric acid.
(1) Write the equation for the reaction (Imk)
(i)  Caculate the massin Kg of sulphuric acid required to produce 25kg of the
fertilizer (S=32.0; O=16.0; N = 1.0)
4. a) at 250C , 50g of potassium were added to 100gm of water to make a saturated

solution. What is meant by a saturated solution? (2 mk)
b) The table below gives the solubilities of potassium nitrate at different
temperatures.
Temperature °C 12 |20 |28 |36 |44 |52

Solubility g/100g Cwater |22 |31 |42 |55 |70 | 90
(i) Plot graph of the solubility of potassium nitrate (vertical axis) against temperature
(3 marks)

(i) Using the graph:
I Determine the solubility of potassium nitrate at 15°C
I Determine the mass of potassium nitrate that remained undissolved given
th%t 80g of potassium nitrate were added to 100cm?® of water and warmed to
40°C.
C) Determine the molar concentration of potassium nitrate at 15°C (3mks)
(Assume thereis no change in density of water at this temperature)
(K =39.0; N=14.0; 0= 16.0)
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The flow chart below shows sorge?eacti ons starting with lead (1) nitrate. Study it and
answer the questions that fol Iégfv.

Lead (I1) carbonate |

2

AN

Step 6A Reé\geﬁ(‘

Aqueous Lead\(l‘b} nitrate

>
Q/Q

&

%t\gs%T Water

QY;ad (I1) nitrate

@\.

\ 4

Step 1 ¢ fry hydrogen gas

Nitrogen (IV) oxide Lead (11) oxide Step 4y Products
-GasQ Heat

Step 2¢ Water Step 3 | Hot concentrated Sodium hydroxide

G@L Acidic products Sand R Colourless solution

(i)
(i)

(iii)

b)

b)

d)

State the condition necessary in step 1.

Identify:

I Reagent K

[ Gasq

[l Acidic products Sand R

Write:

I The formula of the complex ionformed instep 3. (1mk)

I The equation of the reactionin step 4 (2 mk)

The use of materials made of lead in roofing and in water pipesis being

discouraged

State:

(i) Two reasons why these materials have been used in the past. (2mks)

(i)  Onereason why their useis being discouraged

(i) The reaction between lead (I1) nitrate and concentrated sulphuric acid starts

but stopsimmediately. Explain (2mks)

Crude ail is asource of many compounds that contain carbon and hydrogen only.

i) Name the processes used to separate the components of crude oil (1mk)

(i)  Onwhat two physical properties of the above components does the
separation depend? (2mks)

Under certain conditions, hexane can be converted to two products.

The formula of one of the productsis CsHs

(i) Write the formula of the other product (Amk)

(i) Describe a simple chemical reaction to show the difference between the
two products formed in (b) above. (2mks)

Ethane, C,H; is another compound found in crude oil.

One mole of ethane was reacted with one mole of hydrogen chloride gas and a

product p1 and was formed. P; was then reacted with excess hydrogen gas to form

p.. Draw the structures p; and po.

The set-up below was used to prepare and collect ethane gas. Study it and answer

the questions that follow.

Concenraies
sulphuric acid

== 3
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(1) Name the substance T

(i)  Givethe property of ethanethat allowsit to be collected as shown in the set
up.

One of the reactions undergone by ethane is addition polymerization. Give the

name of the polymer and one disadvantage of the polymer it forms.(2 marks)

Name the polymer.

Disadvantage of the polymer

Brine usually contains soluble calcium and magnesium salts. Explain how

sodium carbonate is used to purify brine. (2mks)

The diagram bel ow represents adiaphragm cell used to electrolysed pure brine

. i
- A P
N i
Brine —-I-:"\ | / -
L S -:-:-:—:-:.% +T cathoce
B
;I';Laé:am.\__}f%_ EEEEE-:-EE_:: % ----- - diaphragm
e A B
3] ;3:3:1:3:31%:3:3:3:3:3 T
sl S e

) Write the equations for the reactions that take place at

I Cathode (Imk)
I Anode (Amk)
i) Name:
I Product at U (Amk)
I Another material that can be used instead of titanium (Imk)
[ The impurity present in the product at U
1) State two functions of the diagram (2mks)
Giveoneindustrial use of the product at U. (2 mk)
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" QUESTIONS

State one use of sodium h)(d&%gen carbonate. (1 mark)
Calcium oxide can b(;:;@ to dry ammonia gas. (2 mark)
a) Explain why aalcium oxide is not used to dry hydrogen chloridegas (2 mark)
b) Name one drying agent for hydrogen chloride gas
The set-up bel QWG'WaS used to demonstrate the effect of heat on hard water
o =
" N\ Cabicbanit A
N
te~ e (sld waler

i
|
|
|

(a)

a) Name substance A. (1 mark)
b) Explain why the heating of hard water produced substance A.
(2marks)

Using dots (.) and crosses(x) to represent electrons, show bonding in the compounds
formed when the following elementsreact: (s = 14, Na=11and Cl = 17) (1 mark)
a) Sodium and chlorine (1 mark)
b) Silicon and chlorine (1 mark)
Zinc oxide reacts with acids and alkalis
a) Write the equation for the reaction between zinc oxide and:
) Dilute sulphuric acid (Imark)
i) Sodium hydroxide solution (1 mark)
b) What property of zinc oxide is shown by the reaction in (a) above? (1 mark)
Use the information in the table below to answer the questions that follow. (The letters do
not represent the actual symbols of the el ements)

Element B |[C |D |E F

Atomicnumber |18 |5 3 |5 20

Mass number 40 |10 |7 |11 |40
a) Which two letters represent the same element? Give areason. (2marks)
b) Give the number of neutronsin an atom of element D (1 mark)

Give the name and draw the structural formula of the compound formed when one mole of
ethane reacts with one mole of chlorine gas.

Determine the oxidation state of sulphure in the following compounds: (2 marks)

a) H S .

b) N o A T PP



9. A certain carbonate, GCO3, reacé@v?ith dilute hydrochloric acid according to the equation

given below: @
GCOs(s) + 2HCL () §$ GCI2 o) + (CO2(g) +H20y)

If 1 g of the carbonate reacts completely with 20 cm3 of 1 M hydrochloric acid ,calcul ate the
relative atomic mass 8f G
(C=12.0=16.0)
10 The sketch cagfipletely with substance H is converted into J. study it and answer the question

that follows®
o :
N b3 | } -
s 4 -
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@ & \
* 51\
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Why do the two curves become horizontal after sometime?

11. The reaction between how concentrated sodium hydroxide and chlorine produces sodium
chlorate (V), sodium chloride and water
(a) Write the equation for the reaction
(b) Give one use of sodium chlorate (V)

12. Intheindustrial extraction of lead, the oreisfirst roasted in afurnace. The solid mixture
obtained is then fed into another furnace together with coke, limestone and scarp iron.
State the function of each of the following in this process: (3 mks)

(@) Coke
(b) Limestone
(c) Scrapiron

13. Methane reacts with oxygen according to the equation given below.
CH, (g) + 202 (g) —CO- (g) + 2H,0 (1), AH = 890 KJ MOL ™
Cal culate the volume of methane which would produce 111.25 kj when completely burnt.
(Molar volume of agas = 24 litres.) (2 mks)

14. 100 g of aradioactive substance was reduced to 12.5 gin 15.6 years. Calculate the half —
life of the substance. (2 mks)

15. In terms of structure and bonding, explain why graphiteis used as a lubricant. (2mks)

16. The table below gives some information about elements|,11,111 and IV which arein the
same group of the periodic table. Use the information to answer the questions that follows.

Element | First lonisation energy | Atomic Radius (nm)
(kimol™)
I 520 0.15
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I 500 LR 0.19
Il 420 N 0.23
W 400 (@ 0.25
"\
State and explain the~x§;tionship between the variationsin the first ionization energies
and the atomic raglﬁt (3 mks)
A\
17. @ what eondition is necessary for an equilibrium to be established? (1 mk)
(b) calcium carbonate is heated, the equilibrium shown below is established

®aCOz(s)  CaO(s) + CO2(g)
Ho%f%Nould the position of equilibrium be affected if a small amount of dilute potassium
ng{@roxide Is added to the equilibrium mixture? Explain (2 mks)

QJ\E In an experiment to investigate the conductivity of substances, a student used the set — up
shown below. Reatt

L P

Pb B¢, |, — P{"i'l"rﬂ‘m eleclrode s

@ o Cnicible
= : [
J

The Student noted that the bulb did not light (Amk)
(8) What had been omitted in the set- up?
(b) Explain why the bulb lights when the omission is corrected (2 mks)

19. The scheme below shows the energy changes that are involved between ice, water and
steam. Study it and answer the questions that follow

AH; AH,
H.O(s) HO(I) H20(g)

AH, AH3
@ What name is given to the energy change, AH4? ( 1mk)
(b) What isthe sign of AH3? Give areason (2 mks)

20. Equal volumes of 1M monobasic acids L and M were each reacted with excess
magnesium turnings. The table below shows the volumes of the gas produced after one

minute.
Acid Volume of gas (cm°)
L 40
M 100

Explain the differences in the volumes of the gas produced (2 mks)
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21. The diagram below shows aset-guﬁ that was used to prepare and collect a sample of nitric
9

) NAY
S S“ LRRI%" W
ud

@(lC\ |

acid

Give areason why it is possible to separate nitric acid from sulphuric acid in the

set — up (1 mk)
Name another substance that can be used instead of potassium nitrate
(1 mk)

Give one use of nitric acid (2 mk)
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22. Study the flow chart below and Q}a%wer the questions that follow

& i
@1 Na,CO; |
ST

~ | Sodalime
N
Excess Cl;
' ¥ CCl
& g l U.V. g
&£
N Step 2
&
(%&ltify N and P ( 2 mks)
Q‘J*" A
&
@ (b) What name is given to the type of halogenations/ chlorination reaction in step 2?
QO« 23. The set — up below was used to obtain asample of iron
st lren
“ j(sn) Onids
G{j_j@v o Erd

L2 ?
T ]
s -] =) I }! CERw |
77 :q - U L4
fr-sl 2 sl 1—’-"‘}
7

L)

PR

HJZ&"{ H-c’ﬁtf C’i as =

Write two equations for the reactions which occur in the combustion tube ( 2mks)

24. In an experiment, agas jar containing most sulphur dioxide was inverted over another
gasjar containing hydrogen sulphide gas
a. State and explain the observation that was made ( 2mks)
b. State the precaution that should be taken when carrying out this experiment (1mk)

25. When afew drops of agueous ammonia were added to copper (1) nitrate solution, alight
tube precipitate was formed. On addition of more agueous ammonia, a deep blue solution

was formed.

Identify the substance responsible for the:
a. Light blue precipitate ( 1mk)
b. Deep blue solution ( 1mk)

26. When a current of 0.82A was passed for 5 hours through an agueous solution of meta Z,
2.65 g of the metal were deposited. Determine the charge on theions of metal Z. (1
Faraday = 96500 Coulombs:

Relative atomic mass of Z = 52

27. Dry carbon monoxide gas reacts with heated lead (110 oxide as shown in the equation
below
PbO(s) + CO(g) —Pb (s) + CO2 (Q)
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(a) Name the process undergon%@ thelead (I1) oxide (2 mk)
(b) Give areason for your anser in (a) above ( 1mk)

(c) Name another gas that Qﬁ be used to perform the same function as carbon monoxide
gasin the above rwcggg$

28. When a hydrocarbon was completely burnt in oxygen, 4.2g of carbon dioxideand 1.71 g
of water were fgr%ed. Determine the empirical formula of the hydrocarbon
(H=1.0 CE C=120 ; 0=16.0) (3 mks)
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1. (a) Thediagram below shqw% spots of pure substance A,B, and C on achromatography

paper. Spot D isthat g%@:?nixture

IiI!iI‘l\

A B g D |

After development, A, B and C were found to have moved 8cm, 3cm and 6 cm
respectively. D has separated into two spots which had moved 6cm and 8 cm

(i)
(i)
(b)
(©

On the diagram

I Label the baseline ( origin) ( 1mk)

I Show the positions of all the spots after devel opment (3 mks)
Identify the substances present in the mixture D ( 2mks)
Describe how solid ammonium chloride can be separated fro a solid mixture of
ammonium chloride and anhydrous calcium chloride ( 2mks)

The table shows liquids that are miscible and those that are immiscible

Liquid Ls L4
L, Miscible Miscible
L, Miscible Immiscible

Use the information given to answer the questions that follow
(i) Name the method that can be used to separate L1 and L3 from amixture of two

(1 mk)

(ii) Describe how amixture of L, and L4 can be separated (2mks)

(@
(b)

(i)
(i)

(©

Name one raw materia which sodium hydroxide is manufactured ( 1 mk)
Sodium hydroxide pellets were accidentally mixed with sodium chloride 17.6 g of
the mixture were dissolved in water to make one litre of solution. 100 cm® of the
mixture were dissolved in water to make one litre solution. 100cm? of the solution
was neutralized by 40cm® of 0.M sulphuric acid
Write an equation for the reaction that took place
Calculate the:
(i) Number of moles of the substance that reacted with sulphuric acid ( 2mks)
(if) Number of moles of the substances that would react with sulphuric acid in the
one litre of solution ( 1mk)
(iif) Mass of the unreacted substancesin one litre of solution (2 mks)
(H=10 ; Na=230 ; CI=355 ; 0=16.0)
The diagram below shows an incomplete set-up used to prepare and collect
ammoniagas .. ;- v Sedinen
"‘)blldlﬂ ‘ri*%jgx;(é dx
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() NamesolidM (1 mk)
(i) ,a@\ Complete the diagram to show how a dry sample of ammonia gas can be collected

Q ( 3mks)
{—@({(d) In an experiment, excess ammonia gas passed over heated copper (11) oxide on a
combustion tube.

Q\QJQ (1) State the observation that was made in the combustion tube at the end of the
2 experiment (1 mk)
@‘ (i)  What property of ammoniais shown in the above reaction (2 mk)
S (ilf)  Name one use of ammonia (2 mk)
3 3. @ The table below shows the standard reduction potentialsfor four half- cells.

Study it and answer the questions that follow. (Letters are not the actual symbols
of the elements)

E® (volts)
Fa(aq) + 2e - 2F (aq) ,+0.54
G**(ag) + 2e - G(s) :-0.44
H* (ag) + 2e - H(s) :+0.34
2i"(aq) + 2e - J, : 0.00
(i) ldentify the strongest reducing agent (1 mk)
(if) Write the equation for the reaction which takes place when solid G isadded to a
solution containing H** ions (1 mk)

(iii) Calculatethe E° value for the reaction in (ii) above ( 1mk)



(b)

(©

(b) The diagram below shov‘\ge,%e apparatus that can be used to electrolyze acidified
water to obtain hydrogén and oxygen gases. Study it and answer the questions that
- follow ~

u\.‘dr’b)zviﬂ"‘\(ﬁ _:-.J-i-—'—_—_—(—f{j}w j
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(i) Identify the electrode at which oxidation takes place (1 mk)
(i) Give areason why it is necessary to acidify the water ( 1mk)

(i)  Explain why hydrochloric acid is not used to acidify the water ( 2mks)
During electrolysis of agueous copper (11) sulphate, 144750 coulombs of electricity were
used.

Calculate the mass of copper metal that was obtained

Cu=64 ; 1 Faraday = 96500 coulombs) (3 mks)
(@) An atom Q can be represented as

52

Q

24
What does the number 52 represent? ( 1mk)

Study the information in the table below and answer the equations that follow
(Letters are not the actual symbols of the elements)

Element | Electronic Atomic | lonic
Arrangement of stablei{ Radius | Radius
(nm) (nm)
N 2.8.8 0.197 0.099
P 2.8.8 0.099 0.181
R 2.8 0.160 0.065
S 2.8 0.186 0.095
T 2 0.152 0.068
U 2.8 0.072 0.136
(1) Write the formula of the compound formed when N reacts with P. (atomic numbers
areN =20; P=17) (1 mk)
(i)  Identify the elements which belong to the third period of the periodic table.
Explain (2 mks)
(i) Which of the element identified in b (ii) above comes first in the third period?
Explain (2 mks)
(iv) Select two elements which are non- metals (1 mk)
The table below gives some properties of substances |, 11, |11, and IV. Study it and answer

the questions that follow
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Substance | Electrical conductiarty M.P(°C) |B.P(°C)
Solid 7| Molten
I Does not cogféluct | Conducts 801 1420
1 Conducts:" Conducts 650 1107
1l Does Rdt conduct | Does not conduct | 1700 2200
% DoeSnot conduct | Does not conduct | 113 440
Q\
(1) What type of4onding exists in substances | and |1 ( 2mks)
! &
R
(i) ngi’;h substancesis likely to be sulphur? Explain ( 2mks)
5. \L_Cﬁ(ﬁ an experiment, a piece of magnesium ribbon was cleaned with steel wool. 2.4 g of the
2  Cclean magnesium ribbon was placed in a crucible and completely burnt in oxygen. After
2 : :
& cooling, the product weighed 4.0 g
2 @ Explain why it was necessary to clean the magnesium ribbon ( 1mk)
(b) What observation was made in the crucible after burning (1 mk)
(© Why was there an increase in mass? (1 mk)
(d) Write the equation for the reaction which took place in the crucible ( 1mk)
(e The product in the crucible was shaken with water and filtered. Explain the observation
which was made when blue and red litmus papers were dropped into the filtrate.
(3 mks)
6. (@) Thelist below shows the formulae of some organic compounds. Use it to answer the

guestions that follow.
V1 HC3;CH,CH,OH
Vo CH3CH,CH3

@)

I
V3 CH3CH,CH.C - OH
V4 CH3CH2CH = CHz
Vs CH3 CH,CH>CH3

(1) Select two compounds which
I are not hydrocarbons ( 1mk)
] Belong to the same homologous series (1 mk)

(i) Identify the compound that is likely to undergo polymerization. Give areason for
your answer. (2 mks)

a. Thestructures below represents two cleansing agents:
R-COO Na'
R - 0OSOs Na+

In the table below, give one advantage and one disadvantage of using each one of them

Advantage | Disadvantage

R - COO- Na’
R - OSO; - Na+
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b. Under certain, ethanoic %m% ( C2H40,) and ethanol (C,HsOH) react to form a
sweet smelling compaund.
(1) What isthe gengza name of compound to which the sweet smelling compound

belong? ( 1mk)
(i)  Writethefrmulaof the sweet smelling compound (2 mk)
(ili)  Giveoge useof ethanoic acid other the formation of the sweet smelling
compGunds (1 mk)
(iv)  Witethe equation for the reaction dilute ethanoic acid and solid potassium
gearbonate ( 1mk)
C. Q'f’bres are either synthetic or natural. Give one:
& Example of anatural fibre ( 1mk)
R(ii) Advantage of synthetic fibres have over natural fibres ( Imk)
7. (ql_@%f ow is asimplified diagram of the Downs Cell used for the manufacture of sodium.

Study it and answer the questions that follow
& fopte Thivugh ‘ Claleving
il sedgd
."_‘al,&i'ldf“- 13 l
add 24

-»--:;-.-*S‘(deum

1) 40t J{ww’\
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Shrigloynz | euler S
R P ot Az
(i) What material is the anode made of ? Give areason (2 mks)
(if) What precaution is taken to prevent chlorine and sodium from re- combination? ( 1 mks)
(iii) Write an ionic equation for the reaction in which chlorine gasis formed ( 1mk)

(b) In the Downs process, (used for manufacture of sodium), acertain salt is added to lower the
melting point of sodium chloride from about 800°C to about 600°C.

(i) Name the salt that is added (1mk)

(i) State why it is necessary to lower the temperature (Imk)
(c) Explain why aqueous sodium chloride is not suitable as an electrolyte for the manufacture of
sodium in the Downs process (2mk)

(d) Sodium metal reacts with air to form two oxide. Give the formulae of two oxides ( 1mk)
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(@  Whatismeant by issherism? (1mark)
(b) Draw and name §0 isomers of butane. (2 marks)
The diagram below represent a set-up that was used to show that part of air is used during
burning. X Invered
2 gas jar
Y A piece of
& burning
QQJ ; phosphorus
N
N\
&)
N
a) Given that phosphorus used was was in excess, draw a diagram of the set-up at the
end of the experiment (when there was no further observable change). (Imk)
b) Suggest one modification that should be made on the apparatus if the percentage of
the air used is to be determined. (Imk)

60cm3 of oxygen gas diffused through a porous partition in 50 seconds. How long would
it take 60cm3 of sulphur (IV) oxide gasto diffuse through the same partition under the

same conditions? (S= 32.0, 0 = 16.0) (3marks)
a) Complete the nuclear equation below.
(Imark)

b) 37 37

A...... B

18 17
(b) State one:

(1) Use of radioisotopes in agriculture (Imark)

(i) Danger associated with exposure of human beings to radioisotopes

(1 mark)

The atomic numbers of elements C and D are 19 and 9 respectively. State and explain the
electrical conductivity of the compound CD in:

@ Solid state (1% marks)

(b) agueous state. (1 Y2 marks)

In an experiment to study the properties of concentrated sulphuric acid, a mixture of the
acid and wood charcoal was heated in a boiling tube.

@ write the equation of the reaction that took place in the boiling tube.(1mark)

(b) Using oxidation numbers, show that reduction and oxidation reactions took place
in the boiling tube (2 mark)

A group of compounds called chlorofluorocarbons have awide range of uses but they aso
have harmful effects on the environment.

State one:
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a) Use of chlorofluorocarborS (1 mark)
b) Harmful effect of chl uorocarbons on the environments. (1 mark)

when 94.5g of hydrated ba(iﬁ“m hydroxide, ba(OH)2. nH20 were heated to constant mass,
51.3g of anhydrous bari m hydroxide were obtained. Determine the empirical formula of
the hydrated barium kydroxide. (3 marks)
at 200C, NO2 and N2 O4 gases exist in equilibrium as shown in the equation below
2 NOjggin?——= N20yq; AH =-ve
BrO\ng pale yellow
State and@pl ain the observation that would be made when;
a) %%syri nge containing the mixture at 200C isimmersed in ice-cold water
& (1% mks)
)R the volume of the gaseous mixturein asyringeisreduced. (1 %2 mks)
ame the process which takes place when:
a) Solid carbon (1V) oxide (dry ice) changes directly into gas (1 mark)
b) A red litmus paper turns white when dropped into chlorine water. (1 mark)
C) Propane gas molecules are converted into a giant molecule (1 mark)
a) water from atown in Kenyais suspected to contain chloride ions but not sulphate
ions.
Describe how the presence of the chlorideionsin the water can be shown. (1 mk)
b) State one advantage of drinking hard water rather than soft water. (2 mk)
The table below shows the relative atomic masses and the percentage abundance of the
isotopes L1 of element L.
The diagram below represents the set-up that was used to prepare and collect hydrogen
chloride gasin the laboratory. Coucanind

Hydrogen
~chioride gas

a) State the purpose of concentrated sulphuric acid in the wash bottle. (1 mark)
b) Write an equation for the reaction between dry hydrogen chloride gas and
heated iron (1 mark)
C) Hydrogen chloride gasis dissolved in water to make hydrochloric acid. State one
use of hydrochloric acid.
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Below isalist of oxides. QR
M40, N20, K0, Ca0, and Ajg&
Select: &6
a) A neutral oxide .

b) A highly wat luble basic oxide

(1 mk)
(1 mark)

C) An oxide whlch can react with both sodium hydroxide solution and dilute

hydrocho ic acid.

(1 mk)

Study the stagdard reduction potential given and answer the questions that follow.

(The Iette@are not the actual symbols of the elements).

Ega (volts)
,&9 M2 (g t 2e - M(s) -0.76
¥ N2¥m+2e - Ny -2.37
Ptagg + € - Py +0.80
Qw 26 - Qg -0.14

a) The standard reduction potential for Fe **(aq) is-0.44 volts. Select the element

which would best protect iron from rusting.

(1 mark)

b) Calculate the E @ value for the cell represented as Mg / M** (x) I/ p+ag) IP(9).

When hydrogen sulphide gas was bubbled into an aqueous solution of iron (111) chloride, a

yellow precipitate was deposited.

(2mks)

(Imark)

a) The standard reduction potentia for Fe2+ (aq) is-0.44 volts. Select the element

which would best protect iron from rusting.
b) Write an equation for the reaction that took place.

C) What type of reaction was undergone by hydrogen by hydrogen sulphide in this

reaction?

(1 mark)
(1 mark)

(Imark)

Thefirst step in the industrial manufacture of nitric acid is the catal ytic oxidation of

ammonia gas.
@ What is the name of the catalyst used?

(b) Write the equation for the catal ytic oxidation of ammonia gas.

(1 mk)
(1mk)

(© Nitric acid is used to make ammonium nitrate, state two uses of ammonium

nitrate.
Study the diagram below and answer the question that follows.

Coid : f

Describe one chemical test that can be carried out to identify substance s.

19.

a) starting from solid magnesium hydroxide.
b) Give one use of magnesium hydroxide.

(1 mark)

(2 marks)

(Imark)
(1 mark)
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of 0.1M aqueous ammonia? Explain.
25.
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a) Distinguish between a coelent bond and a co-ordinate bond (2 marks)
b) Draw adiagram to shey bonding in an ammonium ion. (Imark)
@ Explain why the m s magnesium and aluminium are good conductors of
electricity. (1 mark)
b) Other than ¢ glve two reasons why aluminium is used for making
electric catgfes Whl le magnesium is not (2mks)
The diagram bgo represents part of aset — up used to prepare and collect gas T.
Carben{lV} © " GasT
ide + /
Curb:: un@%e
\.
5
N
pousslum
hydroxide
a) Name two reagents that are reacted to produce both carbon (1V) oxide and
carbon(l1) oxide.(1mk)

b) Write the equation for the reaction which takes place in the wash bottles.(1mk)
C) Give areason why carbon(I1) oxide is not easily detected.(1mk)
Explain why the boiling point of ethanol is higher than that of hexane.
(Relative molecular mass of ethanol is46 while that of hexane is 86)
a) Complete the table below to show the colour of the given indicator in

Indicator Colour in

Acid solution | Basic solution

Methyl orange .| Yellow

Phenolpthalein CoI ourl ess
b) How does the P™ value of 0. 1 M pota$| um hydrOX|de solution compare with that

(2mks)
Study the properties of substances V1 to V4 in the table below and answer
the questions that follow.

Substance | Solubility in water | Solubility | Melting Point(°C) | Boiling point(°C)
V1 Insoluble Soluble -30 250

V2 Insoluble Insoluble | 1535 3000

V3 Insoluble Soluble 16.8 44.8

V4 Insoluble Soluble 75 320

a) Which of the substances are liquids at 240C?
b) Describe how a mixture containing V2 and V4 can be separed (2mks)




26.  Thegraph below shows a curve éﬁai ned when water at 200C was heated for 15 minutes.

Y
4 .
10 i5
Time (min)
{_(?%5 What happens to the water molecul es between points W and x? (Imk)
o D) In which part of the curve does a change of state occur? (1mk)
@ C) Explain why the temperature does not rise between points X and Y. (Imk)
@ 27.  Study the flow chart below and answeé the questions that follow.
@ £
& 18
Al o
¢ty Heal,
{(2) ReagentZ
White
sofid
a) Name reagent z.
b) Describe the process which takes place in step 2. (1mk)
C) Identify the white solid. (Imk)
28.  Study the diagram below and answer the questions that follow.
N.H;* @ + Cl@
. -AHI
Energy &
AH, NH,* (aq) + Cl'(aq)
AH,
NH, Cl(s)
S

Reaction co-oddinate
a) What do AHj ang AHa represent? (2mks)

b) Write an expression to show the relationship between AH;, AH, and AHz.(1mk)
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ad  Whatisan electroiyte? (1mk)
b) State how theﬁ%) owing substances conduct electricity.
) Malten calcium chloride (Amk)
i) Graphite (1mks)
C) The diagram below shows a set up that was used to electrolyse agqueous
m@n&d um sulphate. | _ _
Q’O' : b : 5 Platinum elec:mdes_
N\
&)
N
< H 4 =
N EE HE g
Syringe | e ke Syringe Il
= 2
._.:::__ _-:‘:‘:" magresiim suiphate
1) On the diagram above, using an arrow, show the direction
of flow of electrons. (Amk)
i) Identify the syringe in which hydrogen gas would be collected. Explain
(1mk)
d) Explain why the concentration of magnesium sul phate was found to have
increased at the end of the experiment. (2mks)

During the electrolysis, a current of 0.72A was passed through the electrolyte for 15
munites.Cal cul ate the volume of gas produced at the anode.(1 Faraday = 96 500 coulombs;
molar gas volume is 24000cm? at room temperature). (4mks)
a) In an experiment to determine the molar heat of reaction when magnesium
displaces copper ,0.15g of magnesium powder were added to 25.0cm? of 2.0M copper (11)
chloride solution. The temperature of copper (I1) chloride solution was 25°C.While that of
the mixture was 43°C.
) Other than increase in temperature, state and explain the observations which were
made during the reaction.(3mks)
i) Calculate the heat change during the reaction (specific heat capacity of the solution
= 4.2jg "k *and the density of the solution = 1g/cm>(2mks)
iii) Determine the molar heat of displacement of copper by magnesium.(Mg=24.0).
V) Write the ionic equation for the reaction.(1mk)
V) Sketch an energy level diagram for the reaction.(2mks)
b) Use the reduction potentials given below to explain why a solution
containing copper ions should not be stored in a container made of zinc.
Zn2+((aq) + 2&_’ Zn(s); E°=-0.76v
Cu™y+2e—> Cuy, E°=+0.34v (2mks)

a) Distinguish between isotopes and allotropes. (2mks)
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The chart below is part oge&e periodic table. Study it and answer the questions that

follow.(The letters arg}rﬁot the actual symbols of the elements).

Q
&
A § B
C|D| .~ E
e
A\
LR . . : : .
) Q@ Select the element in period three which has the shortest atomic radius.
N Give areason for you answer. (2mks)
i) Element F has the electronic structure, 2.8.18.4 on the chart above, indicate
the position of element F. (Amks)
1) State one use of the elements of which E is a member. (Imk)
iv) Write an equation to show the action of heat on the nitrate of element C.
(Imks)

When 3 litres of chlorine gas were completely reacted with element D, 11.875¢g
of the product were formed.Dertermine the relative atomic mass of element D.
(Atomic mass of chlorine = 35.5; molar gas volume = 24litres).(3mks)

The diagram below shows some processes that take place during

the industrial manufacture of sulphuric acid.

Converter
i SR | ‘
Pure dry
| Air | pad sulphide l: Purification | Poge P i
' Bicaping
= r‘;\_T;
. e Chamber G
“i0 noTIRE '

(i) Write the equation for the reaction in which sulphur dioxide gasis

produced. (Imk)
(i)  Why isit necessary to keep the gases pure and dry ? (Imk)
(ili)  Describe the process that takes place in chamber G. (Amk)
(iv)  Name the gases that escape into the environment. (Imk)
(v) State and explain the harmful effect on the environment of one of the gases

named in (iv) above (Imk)
(vi)  Giveonereason why it is necessary to use a pressure of 2-3 atmoshperes

and not more. (1mk)
b) (i) Compl ete the table below to show the observations made when

concentrated sulphuric acid is added to the substances shown.
(2mks)
Substance Observation

Iron fillings
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| Crystals of white sugar_¢]® \
NS
Give reasons for tn@%bservati ons made using:
| iron fillings (1mk)
I Crystals of white sugar. (Imk)
Name one fertilizer made from sulphuric acid. (Amk)
Suggesga?eason why BaSO4(apigment made from sulphuric acid) would be
witqb}e in making paint for cars. (Amk)

V4t name is given to a compound that contains carbon and hydrogen only? ( ¥2)
Riexaneis a compound containing carbon and hydrogen.

(1) What method is used to obtain hexane from crude oil? (Imk)
(i)  State one use of hexane (Amk)
Study the flow chart below and answer the questions that follow.

L+Hd | mole HCI

I | e B,

TSkp4
N, Hy tg{f'c gt A A}

i H,0, curatyst o R
CH, OV OH : ' o LHe s W eI B L
—— Step 5 —— Siep 6 T

Rpmars e e il

(1) Identify reagent L. (Imk)
(i) Name the catalyst used in step 5. (Amk)
(i)  Draw the structural formula of gas J. (Imk)
(iv)  What nameis given to the process that takes place in step 5? (¥2mk)
(1)  writethe equation for the reaction between agqueous sodium hydroxide and
aqueous ethanoic acid. (Amk)

(i) Explain why the reaction between 1g of sodium carbonate and 2M
hydrochloric acid is faster than the reaction between 1g of sodium
carbonate and 2M ethanoic acid. (Imks)
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The extraction of iron from its o;)e‘@ takes place in the blast furnace. Study it and answer
the questions that follow. é“ Haematite (Fe,0 +
‘\&@ coke + limestone
N
e
Q\ 1
5 Gaseous mixturs
&
Q
N\ Q(b'
5
N
Fire brick
lining
Hotale o Hot uis
Sieg | TOR—
e Molten iron

a) Name

i) One of the substancesin the slag (Imk)

(i) Another iron ore material used in the blast furnance. (1mk)

(i)  Onegaswhichisrecycled. (Imk)
b) Describe the process which leacd to the formation of iron in the blast

furnace
C) State the purpose of limestone in the blast furnace. (3mks)
d) Give areason why the melting point of the iron obtained from the blast

furnaceis 12000 C whiletat of pureiron is 15350C (Amk)
(e State two uses of steel (2mks)

The table below shows the volumes of nitrogen dioxide gas produced when different
volume of IM nitric acid were each reacted with 2.07 g of lead at room temperature.

Volume of 1 M nitric acid (cm®) | Volume of nitrogen dioxide gas (cm”)

5 60

15 180

25 300

35 420

45 480

55 480
Give areason why nitric acid is not used to prepare hydrogen gas. (Imk)
Explain how the rate of the reaction between lead and nitric acid would be affected if the
temperature of the reaction mixture was raised. (2mks)
On the grid provided below, plot a graph of the volume of the gas produced (Vertical axis)
against volume of acid. (3 marks)

Using the graph, determine the volume of:
1) Nitrogen dioxide produced when 30cm3 of 1 M nitric acid were reacted with 2.07
g of lead (Amrk)



&
i) 1M nitric acid which woutd react completely with 2.07g of lead. (Imk)
€) Using the answer in d(i) above“determine:
1) The volume of 1M &rﬁf’ric acid that would react completely with one mole of lead

(pb=207) h
§ (2mks)
i) The volume-of nitrogen dioxide gas produced when one mole of lead reacts with
excess 1 nitric room temperature. (1mk)
f) Cal culate thenumber of moles of:
1) 1I\¢Qnitric acid that reacted with one mole of lead (Imk)
i) ﬁfffrogen dioxide produced when one mole of |ead were reacted with excess nitric
" &id. (Molar gas volume of 2400cm®) (1mk)
0) &ng the answers obtained in f (i) and (ii) above, write the equation for the reaction
etween lead and nitric acid given that one mole of lead nitrate and two moles of water
Q\J‘_ were a so produced. (Amk)
&
2
@«
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1 The diagram beld®v shows a “Jiko” when in use. Study it and answer the
questions that, follow.
&
N\ Q(b.
2
Q :
@Qf Buming
Ny charcoal
&

a) Identify the gas formed at redi onA.
b)  Stateand explain the observation made at region B. (2mks)

2. 15.0cm® of ethanoic acid (CH3COOH) was dissolved in water to make 500cm3 of
solution. Calculate the concentration of the solution in moles per litre.
(C=12.0;H=1.0;0=16.0; density of ethanoic acid is 1.05 g/cm*®)  (3mks)

3. Both chlorine and iodine are halogens.
a) What are halogens? (Amk)
b)  Intermsof structure and bonding, explain why the boiling point of chlorineis
lower than that of iodine. (2mks)
4. Thediagrambelow showsaBunsen burner wheninuse.

Bunsen burner



When a student was stung by@cnettle plant, ateacher applied an agueous solution
of ammoniato the affecteQ@rea of the skin and the student was relieved of pain .Explain.
(2mks)

In an experiment, afew drops of concentrated nitric acid were added to aqueous iron(l1)
sulphate i{iza test — tube. Excess sodium hydroxide solution was then added to the mixture.
a) State the observations that were made when:

o i) Concentrated nitric acid was added to aqueous iron (I1) sul phate(1mk)

a) Use the information given below to draw alabeled diagram of an
electrochemical cell that can be constructed to measure the €l ectromotive force

between G and J.
G2+(ag) + 2e G(s);E’=-0.74V
J2+(aq)+ 2e Js); E’=-0.14V

b)  Calculatethe E? value for the cell constructed in (a) above. (1mk)

Explain why there is general increase in the first ionization energies of the
elements in period 3 of the periodic table from left to right. (2mks)
Study the flow chart below and answer the question that follows.

.| Solid
Excess > L
Ag20
1. Warm Heat
2.Fi Lter White strongly
3. Cool Filtrate | Solid o
Solution
K >
Brown gas
» +GasM
Identify: (3mks)
a) Solution K
b) Solid L
C) Gas M

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

H2(g) +02(g) H202(g); AH8f = -133kJmol ™

H2(g) +02(qg) H20(1);AH6=-188 kJmol -1
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Write the thermo chemical equag@ for the molar heat of vaporization of hydrogen
peroxide. \l— (2mks)

The set-up below was useqm collect adry sample of agas.

77z
o
3 Give two reasons why the set-up cannot be used to collect carbon (IV) oxide gas. (2mks)
12. a) State the Charles law (Amk)

b) The volume of asample of nitrogen gas at atemperature of 291 K and 1.0x10°
Pascal’s was 3.5 x 10°m3. Calculate the temperature at which the volume of the
gas would be 2.8 x 10-2m3 at 1.0 x 10° Pascal. (2mks)

13. @) name the process that takes place when:
(1) Crystals of zinc nitrate change into solution when exposed to air (1mk)
(i)  Analcohol reacts with an organic acid in the presence of a catalyst to form
a sweet smelling compound. (1mk)

b) Propane can be changed into methane and ethane as shown in the equation below;

CH3CH2CH3(Q) High temperature s CH4(g) + C2H4(g)
(1mk)
Name the process undergone by propane. (Imk)
14. a) Distinguish between nuclear fission and nuclear fusion. (2mks)
b) Describe how solid wastes containing radioactive substances should be disposed
of.
(1mk)
15. a) Explain why permanent hardness in water cannot be removed by boiling.(2mks)
b) Name two methods that can be used to remove permanent hardness from water.
(1mk)
16 The table below shows the tests that were carried out on solid N and the observations

made.

I Test Observations
[ Dilute hydrochloric acid was addeg A colourless solution was forn
solid N.

11| To the colourless solution obtained A white precipitate was formey
test 11, excess sodium hydroxide so which dissolved to form a colg
was added. solution.
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Write the formula of the anion igeQ
a) Solid N Q;l—o (1mk)
b) The colourless sol ytion formed in test 111 (1mk)

17.  Therelative formula mass of a hydrocarbon is58. Draw and name two possible structures
of the hydrocarbon (G=12.0; H=1.0) (3mks)

18.  dtarting with sodium metal, describe how a sample of crystals of sodium hydrogen
carbonate may b&prepared. (3mks)

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

Zinc car bo&&% CSEtrusT ng Powdered zinc > Concentrated zinc
=~ P carbonate ore Step2 | carbonate ore
Al
& Step 3 |Heat
+ > Gas
QKQQJ \ 4
. Coke . .
Zinc metal Step Zinc oxide

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

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

C) Name one use of zinc other than galvanizing. (1mk)

20. An acohol has the following composition by mass. hydrogen 13.5%, oxygen 21.6% and
carbon 64.9%

a) Determine the empirical formula of the al cohol (C=12.0;
H=1.0")=16.0).
(2mks)

2. Q) When brine is electrolyzed using inert electrodes, chlorine gasis liberated at the

anode instead of oxygen. Explain this observation.
(2mks)
b) Name the product formed at the cathode. (2 mk)

22.  6.84g of aduminium sulphate were dissolve in 150cm3 of water. Calculate the molar
concentration of the sulphate ionsin the solution. (Relative formula mass of aluminium
sulphate is 342)

23.  Thetable below shows the relative molecular masses and the boiling points of pentane and
propan-1-01

Relative molecular mass | Boiling point(°C)
Pentane 72 36
Propan-10-1 | 60 97
Explain why the boiling point of propane 1-1-01 is higher than that of pentane.  (2mks)
24.  State and explain the observations made when excess ammonia gas reacts with chlorine

gas (3mks)
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25.  The diagram below shows a stugef?t s set-up for the preparation and collection of
hydrogen gas. :
N -
.\QDO cm’® of
~2'0.6M HQ)
%QQ’ Excess zinc
Q" powder
\.
&/Pﬁow would the final volume of hydrogen gas produced be affected if 80cm3 of 0,75
~L- M hydrochloric acid was used? (Imk)
o, (b) Giveareason why heliumisincreasingly being preferred to hydrogen in weather
Q\QJ balloons.
2
@‘ 26. The table below shows the number of valence electrons of the element P, Q and R.
& Element P 1Q |R
N Number of valenceelectrons |3 |5 |2
a) Explain why p and R would not be expected to form a compound. (1mk)
b) Write an equation to show the effect of heat on the carbonate of R (1mk)
C) Write the formulafor the most stableion or g. (Amk)
27. The diagl{am below formulafor the most stable ion of Q. (Imk)
Energy
S\ 28104+ Oxg
Reaction path
On the same axis, sketch the graph for the decomposition of hydrogen peroxide when
manganese (IV) oxide is added. (2mks)
28. During the electrolysis of agueous silver nitrate, a current of 5.0a was passed through the
electrolysisfor 3 hours.
a) Write the equation for reaction which took place at the anode. (Amk)

b) Calculate the mass of silver deposited (Ag = 108; IF=96500C) (2mks)
29  Thediagram below is asection of amodel of the structure of element T.
- = Key

i R - - @ Charged nucleus

2 An electron

—
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a) Statethetype of bonding¢fat existsin T. (1mk)
b) 1n which group of th%giériod table does element T belong? Give areason. (2mks)

2

<
30. Below isasketch of a h showing the change in viscosity? (Ease of flow) with
temperature when solid sul phur is heated.

LN
6\
b
Q}%
. bR
Viscosityq
X
&
@Q/_
\k-
&
. . T : F
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.
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(d)

(a) Statetwo factorst §houl d be considered when choosing fuel for cooking (2mks)
(b) The diagram bel epresents a set — up that was used to determine the molar heat of
combustion oi athanol - Thermometer

' .
— = Metallic container
R S et

Tripod stand

Lamp
Ethanol '

‘@F

During the experiment, the data given below was recorded

Volume of water 450cm®
Initial temperature of water 25°C
Final temperature of water 46.5°C
Mass of ethanol + Lamp before burning 125.59
Mass of ethanol + lamp after burning 124.0g

Calculate the:
(i)  Heat evolved during the experiment (density of water = 1g/cm®

Specific heat capacity of water = 4.2 Jg K™ (3 mks)
(i) Molar heat of combustion of ethanol (C = 12.0, O = 16.0, H=1.0) ( 2 mks)
Write the equation for the complete combustion of ethanol ( 1mk)

The value of the molar heat of combustion of ethanol obtained in (b) (ii) above islower
than the theoretical value. State two sources of error in the experiment. (2 mks)
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2. (a) Give the systematic names %b&e following compounds
W
() CHa= G - CHK&QJ@
CH3
CH (1 mk)
A\
(i) CH3§}42CH2C =CH ( 1mk)
)
Q
(b) Statethe observations made when Propan — |- ol reacts with:
(i) .o~ Acidified potassium dichromate (V1) Solution ( 1mk)
Q
{_@%’i) Sodium metal ( 1mk)
2
Q\QJ (© Ethanol obtained from glucose can be converted to ethane as shown below
2
@& CsH120 Step 1 » C,HsOH - Step i CH,=CH;
<° Name and describe the process that take placein steps| and |1
Step | (1 %2mks)
Step Il (1% mks)
(d) Compounds A and B have the same molecular formula C3HgO,. Compound A
liberates carbon (V) 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 mk)
(e Give two reasons why the disposal of polymers such as polychloroethane by
burning pollutes the environment. (2 mks)
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
Cor, Step 1 Cu2+{w, e Cu(OH)y, _H.T CuOy,
( ea
~Nitric acid® NaOHyqqf |
Step4 | HCl
Step 3 N
Cum poslp— Cu {aep
Metal Q

(@) In step 1, excess 3M nitric acid was added to 0.5g of copper powder
(i) State two observations which were made when the reactions wasin progress  (2mks)



Q>
(i1) Explain why dilute hydrochlgiﬂ: acid cannot be used in step 1 ( 1mk)
o

(iii)

(b)

@\.

N
I Write the Eq@&ion for the reaction that took placein step 1 (1mk)

[l Ca cul@@the volume of 3M nitric that was needed to react completely

Wigtb»O.Sg of copper powder. (Cu = 63.5) (3 mk)
A\
Givg«t;he names of the types of reactionsthat took place insteps4 and5 (1 mk)
St 4
sfep 5

&9)5& Apart from the good conductivity of electricity, state two other properties that

&
@

make it possible for copper to be extensively used in the electrical industry. 2mks)

Methanol is manufactured from carbon (IV) oxide and hydrogen gas according to
the equation:

COx(g) +3H2(9) « < CH30H(g) + H20(g)

Thereaction is carried out in the presence of a chromium catalyst at 700K and 30kPa.
Under these conditions, equilibrium is reacted when 2% of the carbon (1V) oxideis
converted to methanol

(i)

(i)

(iii)

(b)

(i)

(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 mk)

Explain how each of the following would affect the yield of methanol:
I Reduction (2mks)

] Using amore efficient catalyst (2mks)

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

| what isthe sign of AH for the reaction? Give a reason (2mks)

Il Explain why in practice the reaction is carried out at 700K but NOT at 500K
(1mk)

Hydrogen peroxide decomposes according to the following equation:

2H,0,(aq) - 2H20(1) + O2 (9)

In an experiment, the rate of decomposition of hydrogen peroxide was found to be

6.0 x 10° mol dm™ S™.

Calculate the number of moles per dm?® of hydrogen peroxide that had decomposed
within the first 2 minutes (2mks)

In another experiment, the rate of decomposition was found to be 1.8 x 10” mol
dm™S*. The differencein two rates could have been caused by addition of a
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catalyst. State, giving re%qﬁws, one other factor that may have caused the difference
in two rates of decomgésti on (2mks)
@
The diagram (t;;@hl represents part of the structure of a sodium chloride crystal.
The position effone of the sodium ionsin the crystal is shown as @
>
A\
%
<
2
R

On the diagram, mark the position of the other three sodiumions (2 mks)

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 mks)
Give areason why ammoniagasis highly soluble in water ( 2mks)

The structure of an ammoniaion is shown below:

H

N g

H H

b
Name the tyggof bond represented in the diagramby N - H (1 mark)

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

i) What nameis given to different crystalline forms of the same element?
(1mk)
(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. ( 3mks)

(ili)  Therelative molecular mass of one of the fullerenes is 720. What is the
molecular formula of this fullerene? (C=12.00 (1 mk)

The elements nitrogen, phosphorous and potassium are essential for plant
growth.
(1) Potassium in fertilizers may be in the form of potassium nitrate
Describe how a sample of afertilizer may be tested to find out if it
contained nitrate ions. (2mks)
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(i)  Cdculatethe ma%s,%f nitrogen present if a 25kg bag contained pure
ammonium pr%QSphate, (NHg4)2 HPO4. (N = 14.0,H=1.0,P=31.0,0=16.0
@ (2mks)

(b) The table below Bwsthe solubility of ammonium phosphate in water at different
temperatures.
;I’eg?perature 6&6! ubility of ammonium phosphate in g/100g water
C S
10 o | 630
20 & |69.0
30 < 75.0
40,9 82.0
(50 89.0
&1 60 97.0

2
Qﬂ% On the grid provided, draw the solubility curve of ammonium phosphate
@ (Temperature on X — axis) (3 mks)
" (ii) Using the graph, determine the solubility of ammonium phosphate at 25°C (1 mk)
<
o
< (iii) 100g of a saturated solution of ammonium phosphate was prepared at 25°C

I what is meant by a saturated solution? ( 1mk)
I Calculate the mass of ammonium phosphate which was used to prepare the
saturated solution (2 mks)

(© The graph below shows how the PH value of soil inafarm changed over aperiod of

time T

8
5 |
pH
4
2
l ; T ] . e
(i) DescriRe how the pHgof the soil canbe determined? _ E (2mks)
-
(i)  State one factor that may have been respo"r?sue ble for the change in the soil pH in
thetimeinterval AB (1 mk)
7. The diagram below shows the set up used in an experiment to prepare chlorine gas and

react it Withral uminium foil. Study it and answer the question that follow

Guard tube
Concentrated

Rl Suda lime

Anhydrous  Aluminium

Ca% fqii
\
\

Receiver -

l
|




{-C%) In the experiment, concentrated hydrochloric acid and potassium manganate (V1)
were used to prepare chlorine gas. State two precautions that should be takenin

2
Q& carrying out this experiment. (2mks)
2
@‘ (b) Write the formulaof another compound that could be used instead of potassium
S manganate (V1) (1 mk)
3 (© Explain why it is necessary to alow the acid to drip slowly onto potassium manganate
(V1) before the aluminium foil is heated. (2 mks)

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

(e When 1.08g of aluminum foil were heated in a stream of chlorine gas, the mass of the
product formed was 3.47 g
Calculate the:
(i) Maximum mass of the product formed if chlorine wasin excess;
(Al=27; Cl = 35.5)
(i) Percentage yield of the product formed (1 mk)

(f) Phosphorous trichlorideis aliquid at room temperature. What modification should be
made to set up if it isto be used to prepare phosphorous trichloride? (1 mk)
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A small crystal of potassium manganate (VI1) was placed in a beaker water. The beaker
was left standing fqr two days without shaking. State and explain the observations that
weremade. | o 2mks)
When a hydratéa sample of calcium sulphate CaSO,4 XH,O was heated until all the water
was lost, ti@?’ol lowing data recorded;

Mass of gucible

£ 30.296 g

Massof ‘crucible +hydrated salt 331119
Mggs of crucible + anhydrous salt 32.781¢g
ermine the empirical formula of the hydrated salt (Relative formula mass of CaSO,

=136, H20 =18). (3mks)

Complete the following table by filling in the missing test and observations
(3mks)

No. | Gas Test Observation
I Chlorine Put amoist red litmus
into the gas
Il Sulphure (1V) oxide Paper turns green

[l Butane Add adrop of bromin
water

The structure of adetergent is

HHHHHMHMHHMHMHH H H

H-C-C-C- C-C-C-C C C-C-C- C- -C-COONa’

HHHHHHHHHHHHH

Write the molecular formula of the detergent. (Imk)
What type of detergent is represented by the formula? (Amk)
When this type of detergent is used to wash linen in hard water, spots (marks) are left on
the linen. Write the formula of the substance responsible for the spots
(1mk)
Phosphoric acid is manufactured from cal cium phosphate according to the following
equation.
C33(PO4)2(5) + BHZSOV(I) > 2H3PO4(AQ) +3 CaSO4(S)

Calculate the mass in (Kg) of phosphoric acid that would be obtained if 155 Kg of calcium
phosphate reacted completely with the acid
(Ca=40, P=31, S=32, O=16, H=1) (2mks)

The structure below represents a sweet smelling compound

1




11.

&
CH; CH; CH, C & CH; CH, CHs
Give the names of the two orgénlc compounds that can be used to prepare this compound

in the laboratory. \&QJ (2mks)
a) What are isotqg? (1mk)
b) Determinethe number of neutronsin 1g
4’\6 é)
© (1mk)
a) St@f’e the observation made at the end of the experiment when a mixture of
¥on powder and sulphur is heated in atest tube. (Amk)

b) ,a@\ Write an equation for the reaction the product in (@) above and dilute hydrochloric

Q  acid. (1mk)
\L_(?%ﬁ When a mixture of iron powder and sulphur is heated, it glows more brightly than

that of iron fillings and sulphur. Explain this observation
(1mk)
Zinc reacts with both concentrated and dilute sulphuric (V1) acid. Write equations for two
reactions. (2mk)

When magnesium was burnt in air, a solid mixture was formed. On addition of water to
the mixture a gas which turned moist red litmus paper blue was evolved. Explain these
observations.

The table below gives atomic numbers of elements represented b the letters a, B, C and D.

Element A B C D
Atomicnumber |15 |16 |17 | 20

Use the information to answer the questions that follow.
a) Name the type of bonding that existsin the compound formed when A and D react
(1mk)
b) Select the letter which represents the best oxidizing agent. Give areason for your
answer. (2mks)
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13.

14.

15.

>
In an experiment, a test-tube full & chlorine water was inverted in chlorine water as

shown in the diagram below 8 the set up left in sunlight for one day.
2

After one day, a gas was found to have collected in the test-tube

a) Identify the gas.

b) What will happen to the PH of the solution in the beaker after one day? Give an
explanation. (2mks)

In alaboratory experiment hydrogen gas was passed over heated copper (11) oxide as
shown the diagram below. C () oxide

Hydrogen
e ~—— Product B

Describe a chemical test that can be used to identify the product e. (2mks)

Samples of urine from three participants F, G and H at an international sports meeting
were spotted onto a chromatography paper alongside two from illegal drugs A; and A,
A chromatogram was run using methanol. The figure below shows the chromatogram.

[ ] [ ]
» £ Solvent front
[
A A F G R
a) Identify the athlete who had used an illegal drug. (Imk)
b) Which drug is more soluble in methanol ? (Amk)

The table below gives the solubilities of substances J, K and L at different temperatures



"
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Substance | Solubility in gr es per 100 g water at

0°’c | 20°¢“7 40°Cc | 60°C
J 0334 [ Q% |0.097 |0.0058
K 2760 (340 |400 |455
L 3576 | 36.0 | 400 |37.3
Select the substagcé which, when dissolved in water, heat is given out. Give areason
R\ .(2mks)
@
16.  Starting m‘fh copper metal, describe how a sample of crystals of copper (1) chloride may
be prgp&ed in the laboratory. (3mks)
&)

>
17. @‘80mpound whose general formulais M (OH)3 reacts as shown by the equation below.
(M (OH) 59+ OH @y, M (OH) 4

2
& M(OH)gy +3H" gy M¥ @+ 3H0)
2
@K @ What name is given to compounds which behave like M (OH) 3 in the two
&9 Reactions (2 mk)
(b) Name two elements whose hydroxides behave like that of M (2 mks)

18. The grid below is part of the periodic table. Useit to answer the questions that follow, (the
letters are not the actual symbols of the elements).

R|S
N|Q T|U
P
a) Indicate on the grid the position of an element represented by letter V whose
atomic number is 14. (Amk)
b) Select aletter which reaction between Q and T. (Imk)
19.  Select aletter which represents a mono atomic gas. (Imk)
Zn*'(ag) +26 __,7Zng  -0.76
Pb*(ag) +2e- Pb(s) -0.13
Ag’ (aq) +& Ags  +0.80
Cu®*(ag) + 2€ Cug  +0.30
a) Write the cell representation for the electrochemical cell that would give
the highest E (Amk)
b) State and explain the observations made when a copper rod is placed in a
beaker containing silver nitrate solution. (2mks)
20. a) State the Graham’s law diffusion. (Amk)
b) The molar masses of gases W and X are 16.0 and 44.0 respectively. If the rate of

diffusion of W through a porous material is 12cm3s-1 calculate the rate of
diffusion of X through the same material. (2mks)



21.  Thediagram below representg,&? experiment that was set up to investigate movement of
ions during electrolysis. (@

<
Crocodile cli X
TN Wet filter
D paper
Glass slide~gt | — e
R F
Q — Copper (I
{&@\ sulphate crystal
<
\L_cﬁgflhen the circuit was completed, it was noticed that a blue colour spread towards the right.
- Explain this observation (2mks)
Q\QJ b) Write the equation for the reaction that occurred at the anode. (Imk)

@‘ 22.  Thediagram below is part of aset up used in the laboratory preparation of a gas.
< ™~ Concentrated
QO { sulphuric (V1) acid

 Sodium
//’ chloride

Heat

Complete the diagram to show how a dry sample of the gas can be collected.
(3mks)
23. In aclosed system, aqueousiron (I11) chloride reacts with sulphide gas as shown in the
equation below.
2FeClaag) + HoSg)  2FeClaag) 2ZHCl(ag) + S
State and explain the observation that would be made if dilute hydrochloric acid is
added to the system at equilibrium. (2mks)

24. Q) A radioactive substance emits three different particles.
Give the symbol of the particle with the highest mass. (Amk)
b) i) Find the values of Z; and Z,in the nuclear equation below

Z1 1 94 140 1
U+ nNn—»S + Xet2n
92 0 38 Z0 0

1) What type of nuclear reaction is represented in represented in b (i) above?
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N ty t ts ty
Time (minutes)
Give the name of the:
a) Process taking place between to and t;. (1mk)
b) Energy change that occurs between tzand t4

When solid B; was heated, a gas which formed a white precipitate when passed through
lime water was produced. The residue was dissolved in dilute nitric (V) acid to form a

colourless solution B,. when dilute hydrochloric acid was added to solution B, awhite
precipitate which dissolved on warning was formed.

a) Write the formula of the;

I Cationin solid B; (Amk)
I anionin solid B; (Imk)

b) Write an ionic equation for the reaction between the resdue and dilute nitric (V)
acid. (1mk)

In an experiment to determine the percentage of magnesium hydroxide in an anti-acid, a
solution containing 0.50 g of the anti-acid was neutralized by 23.0 cm® of 0.010m
hydrochloric acid (Relative formula mass of magnesium hydroxide =58)

a) Mass of magnesium hydroxide in the anti-acid; (2mks)

b) Percentage of magnesium hydroxide in the anti-acid (Amk)

During the extraction of aluminium from its ores; the oreisfirst purified to obtain
alumina

Molten
— | Alumina

Alumina |_Steel | Liquid | Step2
CiHeat | Alumina | processD,

—»| Oxygen

a) Name
(i) Substance C; (Amk)
(“) ..... Proc&le .................................................. (1mk)
b)  Givetwo reasonswhy aluminium is used extensively in the making of cooking

pans. (1mk)



29. A cetanmassof ametal E; r with excess dilute hydrochloric acid at 25°C. The
volume of hydrogen gasli be%qfed was measured after every 30 seconds. The results were
presented as shown in the graph below.

a) Name one piece i apparatus that may have been used to measure the volume of
gas liberated. (Imk)
N
AY
b) i) @ﬁ‘ the same axis, sketch the curve that would be obtained if the experiment
was repeated at 35°C. (1mk)
2
Q
Q'?} Explain the shape of your curvein b(i) above. (Amk)
N\
&)
30. r%%e oil contains sulphur. What would be the effect to the environment of using fuel
& ontaining sul phur? (Imk)
2
<<I:E?r.’. Study the flow chart below and answer the questions that follow.
Y Calcium Step 1 | Colourless Step 2 Substance
\ oxide Dilute "] solution Heat to dryness i F,
Qo* Hydrochloric acid

Step 3| Excess Carbon (1V) oxide

A\ 4

Substance
Gy

a) Give the name of the process that takes place in step 1. (Imk)
b) Give,

(1) The name of substance G;

(i)  One use of substance F;



b)

(i)
(i)

(iii)
(iv)
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Biogas is aqixture of mainly carbon (IV) oxide and methane.
i) QP&e areason why biogas can be used as afuel. (Imk)
(i) o Other than fractional distillation, describe amethod that can be

¢ used to determine the percentage of methane in biogas. (3mks)
>

X sample of biogas contains 35.2% by mass of methane. A biogas cylinder

contains 5.0 kg of the gas.
Calculate the;
Number of moles of methane in the cylinder. (Molar mass of methane=16)
(2mks)
Total volume of carbon (1V) oxide produced by the combustion of methane in the
cylinder (Molar gas VVolume=24.0 dm™" at room temperature and pressure).
(2mks)

Carbon (1v) oxide, methane, nitrogen (1) oxide and trichlorofluoromethane are
green-house gases.
(1) State one effect of an increased level of these gases to the environment.

(1mk)
(i) Give one source from which each of the following gasesis released to the
environment;
I Nitrogen (i) oxide (I mk)
I Trichlorofluoromethane. (Amk)

Write an equation to show the effect of heat on the nitrate of:

(1) Potassium (Imk)
The table below givesinformation about elements A;AA3; and A4

Element | Atomic | Atomic lonic radius (nm)

Number | Radius (nm)

A 3 0.134 0.074

Az 5 0.090 0.012

A3 13 0.143 0.050

Ay 17 0.099 0.181
In which period of the periodic table is element A,? Give areason

(2 mks)

Explain why the atomic radius of:
I A isgreater than that of Ay;
[ Az issmaller than itsionic radius (2 mks)
Select the element which sin the same group as A3 (2 mk)

Using dots (.) and crosses(x) to represent outermost electrons. Draw a
diagram to show the bonding in the compound formed when A; reacts with A4
(1 mk)

(a) Describe the process by which Nitrogen is obtained from air on alarge scale.

(4 mks)
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>
(b) Study the flow chart below %«?answer the questions that follow.
9

® - Nitrogen gas
&
o Step () | Air o = Rinp (VI Fast
temperature - Water
’Céas J
< N
& Step | Air
(D
Nitrogen Water, &l | Nireic (V) Ammunis Ammoriiom
V) oxide Step (11T) acid Step (IV) nitrate
Step | Heat
V)
Products .
(1) Identify gas J. (2 mk)
(i) Using oxidation numbers, show that ammoniais the reducing agent in step (V1)
(2mks)
(ili)  Write the equation for the reaction that occursin step (V). (Amk)
(iv)  Give one use of ammonium nitrate. (Imk)
C) The table below shows the observations made when aqueous ammonia was added
to cations of elements FoF and G until in excess.
Cation of | Addition of afew drops ¢ Addition of excess aqueo
Aqueous ammonia. ammonia.
White precipitate Insoluble
F No precipitate No precipitate
White precipitate Dissolves
(i)  Select thecation that is likely to be Zn** (1mk)
(i)  Given that the formulaof the cation of element E is E 2*, write the ionic equation
for the reaction between E** (aq) @nd agueous ammonia. (Imk)
(i) State the Le chatelier’s principle. (Amk)
(i) Carbon (1) oxide gas reacts with steam according to the equation;

COg + H20¢) Hag)+ CO+2()
What would be the effect of increasing the pressure of the system at equilibrium?
Explain. (2mks)



b) The table below givesthe voluﬁ?es of oxygen gas produced at different times when
hydrogen peroxide decorQQﬁg‘ed in the presence of a catalyst.

&
Time(Sec) & [0 |10 [20 [30 |40 [50 |60
Volume of oxygg(*(cmS) 0O |66 [98 | 110 | 119 |120 | 120
K\
(i) Nalg}é’the catalyst used for this reaction (Amk)
(i) %(&the grid provided, draw the graph of volume of oxygen gas produced (vertical
«, axis) against time. (3mks)
(ii Qz@ Using the graph, determine the rate of decomposition of hydrogen peroxide after
@Q/ 24 seconds. (2mks)
+7(iv)  Giveareason why the total volume of oxygen gas produced after 50 seconds
& remains constant. (Amk)
<<&
@ 5. @ Alkanes, alkenes and alkynes can be obtained from crude oil. Draw the
. X structure of the second member of the alkyne homologous series.  (1mk)
QO
(b) Study the flow chart below and answer the questions that follow
Butane
1 SFcp I
Step I ' v A
J ~—— 1 Ethen H
Polymerlisation
Water at 300°C and
Step 1 0 simonss
Ethanol
K
(i) State the conditions for the reaction in step 1 to occur ( 1 mk)
(i) [dentify substance |1 (1 mk)
(i)  Give
l. One advantage of the continued use of substance such as J (2 mk)
I The name of the process that takes place in step 111 (2 mk)
[l The name and the formula of substance K (2mks)
NaMe: ...
Formula:..........coooiiiiii

(iv)  Therelative molecular mass of Jis 16,800. Calculate the number of monomers that
make up J.



(© The table below givethejiér%mula of four compoundsL,M,N and P

Compound . ¢° | Formula
L & C,HgO
M & CaHe
N r\\' C3H602
R CsHs
Givigg areason in each case, select the letter which represents acompound that:
(i) ng?ol orizes brominein the absence of UV light (2 mks)
(i) < Bives effervescence when reacted with agueous sodium carbonate
g (2 mks)
((/Q
Q_C?‘I’ he diagram bel ow represents a set up that can be used to electrolyze aqueous copper (I1)
Q&@ sulphate. ' | Oxygen
@
\\

@ (i) Describe how oxygen gasis produced during the electrolysis ( 2 mks)
(i) Explain why copper electrodes are not suitable for this electrolysis

(2 mks)
(b) Impure copper is purified by an electrolytic process
(i) Name one ore from which copper is obtained (1 mk)
(i)  Writethe equation for the reaction that occur at the cathode during the
purification of copper (1 mk)

(i) Inan experiment to electroplate a copper spoon with silver, a current of 0.5 A was
passed for 18 minutes. Calculate the amount of silver deposited on the spoon (11 =
96500 coulombs, Ag = 108) (3mks)

(iv)  Givetwo reasons why some metals are electroplated (2mks)

7. @ Define the standard enthal py of formation of asubstance (1 mk)
(b) Use the thermo chemical equations below to answer the questions that
follow.
1. CoHe(g) + 1, 05(g) —2Co4(g) + 3H-0 (i); A H; — 1560kjmol ™
2. Cigraphitg + 02 (9) — C02(0); AH, = -394kJmol ™

3. Ha(g) +%0,(g) — H20(g) AH3 = -286kJmol ™



(i)

(if)
(iii)
(iv)

Name two types of heaﬁ%hanges represented by AH; (2 mks)

Draw an energy leveb diagram for the reaction represented by equation 1
Calculate the stapdlard enthal py of formation of ethane (2 mks)

When asam f ethane was burnt, the heat produced raised the temperature of
500g of water by 21. 5 K, (specific heat capacity of water = 4.2397*K).

CalculateThe:

l. © Heat change for the reaction (2 mks)
Il®"  Mass of ethane was burnt. ( relative formulamass of ethane= 30)
N (2 mke)
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1. Theionization energi\@?%i three elements A. B and C are shown in the table below:

AN

9
Element L TA B C
lonisation enernge} 519 418 494
(k¥mole)
2
Q o
a) {\%@m is meant by ionization energy? (2 mk)
b) hich element is the strongest reducing agent? Give a reason. (2 mks)
2
2
<
ef.‘ Hardness of water may be removed by either boiling or addition of chemicals
@* a) write an equation to show how boiling removes hardness of water. (1 mk)
N b) name two chemicals that are used to remove hardness of water.(2 mks)
< 3 The atomic number of sulphur is 16.
Write the electron arrangement of sulphur in the following: (2 mks)
a) Has;
b) SO%
4, An experiment was set up as shown in the diagram below:

T puHin

=
{8
1
'|| L] - tubie
.'H.\l vy . : a)
I a Lokl o 141 )
§ e |dentify

substance D.
Buming
candle (1 mk)
b) Describe

how the other product of the burning candle could be prevented from
getting into the environment. (2 mks)



5.
much

6.

7.

e
o
&
R
\Q
2

In terms of structure and bondi n(ga%xpl ain why the melting point of oxygen is

W

)

lower than that of sodi quxQ’ (3 mks)
An isotope of element E has 34 neutrons and its mass number is 64. E formsa
cation with 28 eLét\:trons. Write the formula of the cation with 28 electrons. Write
the formula&Q; ﬁ1e cation indicating the mass and atomic numbers.
2
Q (1Imk)
Y Q(b'
Wge?\ aluminium oxide was el ectrolysed, 1800kg of aluminium metal were
tai ned.

" a) Write equation for the formation of a uminium metal (2 mk)
Q& b) Calculate the quantity of electricity in faradays used (Al=27) (2 mks)
2
@& 8. Using dots (.) and crosses (x) , show bonding in:
&
a) The compound formed when nitrogen reacts with fluorine
(Atomic numbers F=9, N=7); (Amk)
b) Sodium oxide.
(Atomic numbers Na= 11, 0 = 8) (2 mk)
0. a) what is meant by molar heat of solution? (2 mk)
b) the lattice energy of sodium bromide and hydration energies of sodium and
bromide ions are: 733,406 and 335 kJmol ™ respectively.
) Complete the energy cycle diagram below by inserting the values of
VHi, VH,, and VH3 (1 ) mks)
8
|AH, =
_ S |
Energy
i A, =
| ;
I

. NaBry,

Reaction coordinate



10.

11.

"
S
>
i) Determine the molar he%qﬁ? solution of solid sodium bromide. (Y2 mk)
o

\{_

2
&

Hydrogen and oxygen be obtained by electrolysis of acidified water.

Using equations fox the reactions at the electrodes, explain why the volume of

hydrogen obtai Rkéd is twice that of oxygen. (2mks)
%
Starting \é@ 50 cm?® of 2.8M sodium hydroxide, describe how a sample of pure
sodi U{n%ul phate crystals can be prepared. (3 mks)
&)
Q>
Q

12. @%e standard reduction potentials of two half —cells are:
NA

<
<
<<&

13.

14.

15.

Ag+(aq) +e AG(S) ; E =0.80V
2H-,0 mn+t 2e Hz(g) + 20H (a0)> El =0.83V
Draw alabelled diagram of an electro chemical cell that can be constructed using

the two half —cells (3 mks)

When 8.53 of sodium nitrate were heated in an open test-tube the mass of oxygen
gas produced was 0.83 g . Given the equation of the reaction as

2NaNOgzy  2NaNOyg + Ogg)

Calculate the percentage of sodium nitrate that was converted to sodium nitrite (Na

=23.0N=14.00=16.0) (3 mks)

a) Draw and name the structure of the compound formed when one mole of
ethyne reacts with one mole of hydrogen bromide. (2mks)

b) Draw the structures of the alkynes whose molecular formulais C4Hg 1 mk)

a student used the set up shown in the diagram below in order to study the
reactions of some metals with steam. The experiment was carried out for ten
minutes



Cotton wool S e

! Magnesium

soaked in water SFibbon GasF
LF

o>  Heat What

Cé)stervation would be madeif gas F isignited? (2 mk)
NA

2 b) When the experiment was repeated using iron powder instead of
2 magnesium
L ribbon very little gas F was obtained.

) Give areason for this observation (2 mk)
i) What change in the conditions of the experiment should the student

have made in order to increase the volume of gas F Produced?
(1mk)



(1 mk)

eat 50°C
(2 mks)
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16.

<
60
120
80
240

structure of methanoic acid is

= SOOE

40

The
H .

17.
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R
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W

)
What is the total number Qt%l ectrons used for bonding in a molecul e of methanoic
acid? Give reasons. § (2 mks)

Y
18.  Bottles of sodiugPtarbonate, sodium chloride and sugar have lost their labels.
A student piepar&e and tests an aqueous solution of a sample from each bottle.

Q
>
The r@ﬁl ts obtained are as shown in the table bel ow.
)
Q
&

Bottie” PH Electrical Correct label

& Conductivity
"1 7 Conducts

2 7 Does not conduct

3 10 conducts

Complete the table by filling the correct label for each bottle. (3 mks)

19)  Thefigure below represents the set up that was used to crack an alkane.

a) What was the purpose of the sand? (2 mk)

b) After sometime, a colourless gas G collected in the test-tube.
Describe a chemical test and the observations that would be made in ordered to identify
the class of compounds to which gas G belongs. (2 mks)

20.  Classify the following processes as either chemical or physical. (3 mks)

Process Type of change

a) Heating copper (I1) sulphate




crystals

oil

b) Obtaining kerosene from crude X

ke

K\

¢) Souring of milk

&

21.  Givethe name ofét\he product formed when magnesium reacts with phosphorus.
S (1 mk)
22.  astudent added very dilute sulphuric (V1) acid to four substances and recorded the
observagéhs shown in the table below.
o,\'
Test Q/Q'o Substance Gas given off
1 & Sodium Yes
dio Iron No
23 Carbon Yes
4 Copper No
For which tests are the observations wrong? Explain (3 mks)
23. Use the flow chart below to answer the questions that follow.
Agqueous iron (II)
suiphate I
Step 1 | Huwdrogen peroxide
!
1 o -
’ Aqueous
a) 7 g ammonia - . mk)
Solution P Solid Q
. Swpz ¢
b) Step3 | Heat (1 mk)
0 T “mk)
‘ Substance H Iron (II1) oxide
24.  Theboiling points of some compounds of hydrogen with some elementsin groups 4
and 6 of the periodic table are given below.
Compound Boiling point Compound Boiling
0 point(°C)
CH4 -1640 H.O 100.0
SIH, -112.0 H.S -61.0



a) Which of the compoundg@?u and SIH, has stronger intermolecul ar forces?
N (1 mk)
R
b) Explain why g@&boi ling points of H,O and H,S show different trends from
that of CHi@nd SIH, (2mks)

O
25. For each of &tlge#ol lowing reactions, state the observation and write the formula of
the %QQ’
Coonﬁnd responsible for the observation:

a) Qfa? Bromine water is added to aqueous potassium iodide; (1 ¥%2mks)

%
{-@b) Excess agueous ammoniais added to copper (1) hydroxide (precipitate).
Q*e (1 %2mks)
e 26.  Thegraph below shows the relationship between pressure and the temperature of a

N L .
" gasinafixed volume container.
A

&

Pressure
(Pa)
Temperature (°C) >
a) State the relationship between pressure and temperature that can be
deduced
from the graph. (2 mk)

b) Using kinetic theory, explain the relationship shown in the graph.(2 mks)
27.  Thefollowing reaction isin equilibrium in a closed container

Cy +HLOq _ CO(g) + Hz(g)

State giving reasons how an increase in pressure would affect the amount of
hydrogen. (2 mks)



28.  Theenergy level diagram bel owfoé?owsthe effect of a catalyst on the reaction path.

§ N
b

o &
K\ i

) e \,’ _Uncatalysed

| <

Q
& \
G ;
@@Q i f / [ —Catalysed
£ J[
< Energy |
2 st |
<& ! \ 1
& Products 3
& |
What does point M represent? (2 mk)
CHEMISTRY
PAPER 2
1 a) Two reagents that can be used to prepare chlorine gas are manganese (1V)
oxide and concentrated hydrochloric acid.
) Write an equation for the reaction. (2 mk)

i) Give the formula of another reagent that can be reacted with
concentrated hydrochloric acid to produce chlorine gas.
(1 mk)
1)) Describe how the chlorine gas could be dried in the laboratory (2mks)
b) In an experiment, dry chlorine gas was reacted with aluminium as shown in



O
o
&
R
\Q
&)
, (&
figure 1. 28
o
ol
Q
Sy Calcium oxide
i
Alumigiim oz
K é\ \E'l. ':
Combuston Aol
i_!{f;@ \\\\ \ i]. m‘ T =
2 . :
Dry nh!ﬂriﬂ%@gF:_;T _z .} : iz ,)
23S e
> b ﬁ i)
A |
@Q/ !
e‘k' Heat
&°
V@“ Name substance A. (1 mk)
< i) Write an equation for the reaction that took place in the combustion
«° tube. (1mk)
1) 0.84 g of aluminium reacted completely with chlorine gas.
Calculate the volume of chlorine gas used (Molar gas volumeis
24dm?3, al = 27).
3 mks)
iv) Give two reasons why calcium oxide is used in the set up.(2 mks)
2 a) Draw the structures of the following compounds: (2 mks)

i)
i)

2- methylbut -2 ene;
heptanoic acid

b) Describe a physical test that can be used to distinguish between methanol

and hexanol.

(2 mks)

C) Use the flow chart below to answer the questions that follow.
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\L_ : ______l
2 Step I
<& _ ,
@ i Step V o= —  StepIV
\Y B ——F--.—“w# CiHagy  f———tm—A CiHeg
& HC1 L
) Name:
() the type of reaction that occursin step I1; (1 mk)
(I1)  Substance B. (2 mk)
i) Give the formula of substance C. (2 mk)

iii) Give the reagent and the conditions necessary for the reaction in
step (1V)
(3mks)
3 The set-up below (figure 2) was used to electrolyse a bromide of metal D DBr,,



------
------
-
[y gy

_____

_Mnlten DBr,

Write equation for the reactions at the

| cathode (2 mk)

I anode (Amk)

The electrodes used in the experiment were made of carbon and metal D.
which of the two electrodes was used as the anode? Give areason. (2 mks)

Give areason why this experiment is carried out in a fume cupboard.

iv) When acurrent of 0.4 A was passed for 90 minutes, 2.3 1 g of metal D were

<

1) Q*E-@

&°
&
&
i)
i)
(1 mk)
4 a)

deposited.

I Describe how the amount of metal D deposited was determines.
(3 mks)
I Calculate the relative atomic mass of metal D. (I Faraday = 96500
coulombs) (3 mks)
the schematic diagram shows part of the Solvay process used for the
manufacture of sodium carbonate.
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L N
Carbon dioxide o"o s :
I le;-—l— Ammonium chioride
@
§$
Animunia ——S.atutatéd sodiumx
T chlciide . o
\3‘\ Process 1
UNIZ?
& ot
Q'a- L] Sodium hydrogen | sodium carbonate
%\ carbonate Procsss II
N _ UNIT It
éo
N
2
&°
) Explain how the sodium chloride required for this processis
obtained from sea water. (2 mks)
i) Two main reactions take placein UNIT | . Thefirst oneisthe
formation of ammonium hydrogen carbonate.
l. Write an equation for this reaction (2 mk)
I. Write an equation for the second reaction (2 mk)
iii) State how the following are carried out: (2 mks)
I Process |
) Process ||
iv)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 40.0cm?® of 0.5 M sulphuric acid.
I calculate the number of moles of sodium carbonate that reacted.
(2 mks)
I Determine the percentage of socium carbonate in the sample.
(Na=23.0, C=12.0, 0= 16.0) (2 mks)
b) Name two industrial uses of sodium carbonate (2 mks)

have been identified and others labelled.
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N

~ Vaporization

3 | LIQUD j "

< Freezi
*E@ reezing &

<& " SOLID

Figure 3

) Give the names of the processes
| H (1 mk)

I G (1 mk)
i) Name one substance that can undergo process F when left in an open
container in the laboratory. (2 mk)
1)) The process Jis caled deposition. Using water as an example, write

an equation that represents the process of deposition. (1 mk)
b) Figure 4 shows the beating curve for water.

Temperature
(o)
50

-10 - = oy
M Heating time (min)

1) Give the names of the intermolecular forces of attraction in the segments;



OO
.
Q}
R
\Q

S

(g
I MN 6®Q (1mk)
I RS & (1 mk)

<
,\\

i)  Theheat®of fusion and vaporization of water are 334.4 Jg* and
1159.4Jg™ respectively.
e
A\
I Explain whydhere is a big difference between the two.(2mks)
I How ist(b ifference reflected in the curve? (2 mk)
Q
N\
c) > Coal, oil and natural gas are major sources of energy. They are known as
< fossil fuels. Hydrogen is aso a source of energy.
i) & State and explain two reasons why hydrogen is a very attractive fuel compared to
<<(@%sils. (3 mks)

&QJ

N\
&

i) State one disadvantage of using hydrogen fuel instead of fossil fuels.
6. a) Study the table below and completeit. (W™ and X** are not the actual
symbols of the ions). (2 mks)



\Q(OQ
2
QQQ
Iron Number of Dteimber of Mass Electron
protons s\\Q’neutrons Number arrangement
wo [ & |20 e | 288
X 14 28 |
&
b) Statgcme observation that would be made in the following tests to
distinguish betwgeh:
& R 1) Sodium and copper burning pieces of each in air. (2 mks)
Q>
@@Q i) Sodium and Magnesium by placing small pieces of each in
Q‘L‘ cold
Q& water which contains two drops of phenolphalein.  (2mks)
2
w@ C) The atomic numbers of Naand Mg are 11 and 12 respectively.
< Which

of the elements has a higher ionization energy? Explain.  (2mks)

d) Naturally occurring uranium consists of three isotopes which are

radioactive.
| sotope 234 235 238

U U U
Abundance  0.01% 0.72% 99.27%

1) Which of these isotopes has the longest half-life? Give a
reason
(1 mk)
i) Calculate the relative atomic mass of uranium (2mks)



fz?\Q
R

2
iii) 235 @-%\I phaemitter. If the product of the decay of this

S\
\@@2 nuclideisthorium (Th) . Write anuclear equation for

the
@ process. (1mk)
7. Ironis obtai\ngad from haematite using a blast furnace shown if figure 5 below.

Solid raw

- Brick lining



O
&
&
R
\Q
2
a) Four raw materias are r%qﬂ red for the production of iron. Three of these
areiron oxide, hot air and Iimestoneét-c’
Give the name of {h@’fourth raw material (2 mk)
b) Writean equa%i@*‘l for the reaction in which carbon (1V) oxideis converted
into carbon,(I1) oxide. (Imk)
6\

S

3
C) ExpLa;n why the temperature in the region marked Y is higher than that of

the incoming hg{tb@'r. (2 mks)
N\
d) o State one physical property of molten slag other than density that alows it
to be ?arated from molten iron as shown in figure 5. (Amk)
NA
Q&Q’ €) One of the components of the waste gasesis Nitrogen (1V) oxide
describe the adverse effects it has on the environment. (2mks)
f) Iron from the blast furnace contains about 5% carbon
) Describe how the carbon content is reduced. (2mks)
i) Why isit necessary to reduce the carbon content? (2 mk)

K.C.S.E YEAR 2010
PAPER 1



a) Distinguish between a deli quescegtzﬁ\?d a hygroscopic substance.
(2 marks) NAY
b)  Giveoneuse of hygroscopi c@%stance in the laboratory.
(1 mark) o
3. &) What is meant by the ternis:
(2 marks) ’ é\\
a element R\
b.atomic numbe?
b) The formgita for a chloride of titanium is TiCls. What is the formua of its sul phate?
(1 mark
3. What ig#he name given to each of the following:
a) C?@bllity of ametal to be made into awire:
Ny (1 mark)
2%b) Minimum energy required for a chemical reaction to start;
GQ‘ (1 mark)
@& ¢) Type of forcethat hold atoms of noen together?
< (1 mark)
<<0 4. Draw the structure and give the name of the three alkaline having molecular formula CsH
(3 marks)

5. Hydrate cobalt(l1) chloride exists as pink crystals and anhydrous cobalt(l1) chloride is a blue
powder. Describe alaboratory experiment that can be used to show that the action of heat on
hydrated cobalt(ll) chlorideis areversible reaction.

(3 marks)
6. Aluminium oxide reacts with both acids and bases.
a) Write an equation for the reaction between aluminium oxide and hydrochloric acid.
(1 mark)
b) Using the equation in (&) above, calculate the number of moles of hydrochloric acid that
would react completely with 153.0g of aluminium oxide. (AL = 27.0, 0= 16.0)
(2 marks)

7. Complete the table below by writing the poduct formed at the el ectrodes during the

electrolysis of the electrolytes given in the table.

(3 marks)
Electrolyte Product at anode Product at cathode

Aqueous sodium
sulphate using inert
electrodes oxygen Hydrogen

(1/2 mark) (1/2 mark)
Aqueous copper(I1)
sulphate using copper _
electrodes Copper ions Copper metal

(1 mark) (1 mark)

8. The pressure of nitrogen gas contained in a 1dm?® cylinder at -196°C was 10 Pascals.



B9
o
&
~
K
2
Calculate the: Q,Q
a) Volume of the gas at 25°C and 10\@ascals
(1% marks) \QJ

b) Mass of nitrogen gas(M og@/‘ol ume of gasis 24dm®, N = 14.0)
(1 ¥2marks)
9. Carbon-14,"C, is useglfh carbon dating. It decays to form nitrogen, *;N. The graph below
shows the amount of\tarbon -14 left in a sample against its age in years.
a) Writeanucl ea(&quatl on for the decay process of carbon -14.
(1 mark) %Q
b) Fromthe g?aph determine the;
i) H@&ﬁfe of carbon -14;
éo (1 mark)
M)~ Percentage of carbon -14 in a sample whose age is 1950 years.
o (2 mark)
N
®<< .
@\ 10. Thefigure below shows an energy cycle.

J
QO A H;=-187.8kJmol . H202(|)

Hag + Oz

AH, = -285.8kJmol * AH,

H20q) + %2 Oy

a) Givethe name of the enthalpy change AH,.
(1 mark)
b) Determinethe value of AH,.
(2 marks)
11. Hydrogen sulphideis a highly toxic and flammable gas. It is normally prepared in afume
chamber.
a) Name two reagentsthat can be used to prepare hydrogen sulphide in the laboratory.
(1 mark)
b) One of the uses of hydrogen sulphide is to produce sulphur as shown in the following
equation;

2H,Sg) + SOz —— » 35 + 2H,0)

Identify the reducing agent in this reaction and give areason for your answer.
(1 mark)
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¢) Other than production of sulphuri c(I\é&,%%i d, state one commercia use of sulphur.
(1 mark) NAY
12. A beaker contained 75.0cm? of aq@gous copper (I1) sulphate at 23.7°C. when scrap iron metal
was added to the solution, t2§@1perature rose to 29.3°C.
a) Write an ionic equation f&F the reaction that took place.
(1 mark) o
b) Given that the mass'of copper deposited was 5.83g, calculate the molar enthalpy change in
kJmol ™. (spec%ﬁ% heat capacity of solution = 4.2Jg™ K™, density of solution 1.0gcm™®, Cu =
63.5) R (2 marks)
13. Some ani m§and vegetable oils are used to make margarine and soap. Give the reagents and
condit'@% necessary for converting the oilsinto:
a) garine
(2 marks)
& soap
(1 mark)
14. Using electronsin thee outermost energy level, draw the dot (.) and cross (x) diagrams for the
moleculesH,O and C,;H;. (H=1,C=6,0=28)
(2 marks)
i) HO
i) CoHa
b) Theformulaof acomplex ionisZn(NH3),*". Name the type of bond that is likely to exist
between zinc and ammoniain the complex ion.
(1 mark)
15. Carbon (1) oxide is described as a “silent killer”
a) State one physical property of carbon (I1) oxide that makes it a “silent killer”
(1 mark)
b) State and explain one chemical property that makes carbon (1) oxide poisonous to human
beings (2 marks)
16. A sample of fertilizer is suspected to be calcium ammonium nitrate. Describe chemical tests
for each of the following ionsin the sample:
a) Calciumions,
(2 marks)
b) Ammonium ions.
(1 mark)
17. Analysis of acompound showed that it had the following composition: 69.42% carbon, 4.13%
hydrogen and the rest oxygen.
a) Determine the empirical formula of the compound. (C=12.0,H=1.0, O = 16.0)
(2 marks)
b) If the mass of one mole of the compound is 242, determine its molecular formula
(1 mark)
18. The diagram below represents set up for large scale manufacture of hydrochloric acid. Study it
and answer the questions that follow.
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Dry chi@uéi}g_ SRR L | ! | : -_:"" Hydrochloric a¢id
\L_Cl\f?ame substance X
¢ (A mak)
¢ b) Whatisthe purpose of the glass beads?
KN (1 mark)
c) Givetwo usesof hydrochloric acid.
(1 mark)
19. The haf equationsinvolved in acell are:

&

2H,0() + 2= Hyg + 20H oy: E°=-0.83V
Og(g) + 2H20(|) + 4e= 4OH_(aq): Ee = + 0.40V

a) Write the oveall equation for the electrochemical cell.
(1 mark)
b) Calculate he em.f. generated by a battery consisting of ten cells.
(1 mark)
c) State one environment advantage of using these cellsin spacecrafts.
(1 mark)
20. In an experiment to prepare nitrogen (1) oxide, ammonium nitrate was gently heated in aflask.
a) Writetheequation for the reaction that took place in the flask.
(1 mark)
b) State and explain how the gas was collected.
(1 mark)
¢) A sample of the gas was tested with damp blue and red litmus papers. What observations
were made?
21. The use of CFCs has been linked to depletion of the ozone layer.
a) What does CFC stand for?
(1 mark)
b) Explain the problem associated with the depletion of the ozone layer
(1 mark)
c) State another environment problem caused by CFCs
(1 mark)
22. Nitrogen and hydrogen react to form ammonia gas as shown in the following equation:
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R
K
%
2 .
N2(g) + 3H3(g) 2N Hg(g) . A%IdQS negative
O
\{.
a) Thefigure below shows how tQ@%acentage of ammoniagas in the equilibrium mixture

change with temperature§‘

——— i
l"cmpr-.-r'imrt {”C)

Qﬂe Explain why the percentage of ammonia gas change as shown in the figure.
2 (2 marks)

\
\J b) On the axes below, sketch a graph showing how the percentage of ammoniagasin
Qo‘ equilibrium mixture changes with pressure.
4 A

Prcssnre: {atmospheres)
23. The curves below shows how the electronic conductivity of hydrochloric and ethanoic acids
vary with concentration.
'
; Hydrochloric acid

Ethanoic acid

Elestrical condictivity

I I |
0.1 © 001 ' 0.001

Conceniration (moles dm™)

Explain why the electrical conductivity of 0.01M hydrochloric acids is higher than that

of 0.01M ethanoic acid.
(2 marks)
24. Describe how a solid sample of the double salt, ammonium iron(l1) sulphate, can be prepared

using the following reagents; Agueous ammonia, sulphuric(V1) acid and iron metal.
(3 marks)
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25. A sample of river water was divided\jfito three portions. The table below shows the test carried
out on the portions and the obsqr\\(&l ons made.

&

N
)
Q\
‘0\6
,&Q Test Observation Inference
,gm\the first portion, 1cm? No lather formed
Q/Qof soap solution was
{-C?) added
<
<
% The second portion was No lather formed

boiled, cooled and 1cm?
of soap solution was
added

3 Lather formed

To the third portion, 3cm
of aqueous sodium immediately
carbonate was added, the
mixture filtered and 1cm’
of soap solution added to

the filtrate.

Complete the table by filling in the inferences.
(3 marks)

26. A water trough, agueous sodium hydroxide, burning candle, watch class and a graduated gas
jar were used in an experimental set up to determine the percentage of active part of air. Draw
alabeled diagram of the set up at the end of the experiment.

(3 marks)
27. The atomic numbers of phosphorus, sulphur and potassium are 15, 16 and 19 respectively. The
formulae of their ions are P*,S* and K*. These ions have the same number of electrons.
a) Writethe electron arrangement for the ions.
(1 mark)
b) Arrangetheionsin the order of increasing ionic radius starting with the smallest. Give a
reason for the order.
(2 marks)
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a)  Which one of the following compounds; urea, ammonia, sugar and copper (I1) chloride
will conduct an electric current when dissolved in water? Give reasons.
(2 marks)



b)

> .
¢Rhe diagram below shows an electrochemical cell.

Study it and answer the questi og@&’hat follows.

___s\_\,__ D .,...*-' 1;@ ______

Given the following
Fe** (ag) + 22— Fe(s); E°=- 0.44V
Zn?* (ag) + 2e———» Zn(s); E°=-0.76V

1) Show on the diagram using an arrow, the direction of flow of electrons
(1 mark)
i) Name two subsrancesthat are used to fill the part labeled L
(2 marks)
In an experiment to electroplate iron with silver, a
current of 0.5 amperes was passed through a solution of silver nitrate for an hour

i) Givetwo reasonswhy it is necessary to electroplate iron with silver
(2 marks)
ii) Calculate the mass of silver that was deposited on iron (Ag = 108, 1 Faraday = 96,500
coulombs) (3mks)

Give the name of the following compounds:

1) (|:H3
CH3 C CHS
CHs
(2 marks)
||) CH3C = CCH2CH3
(1 mark)
Describe achemical test that can be carried out in order to distinguish between
CHs

|
CHz—— CH—— C and CHgzand CHsC = CCH,CH3

o,

(2 marks)
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iii.  Study the flow chart below and answﬁr%the guestions that follows
\l_oe a Etha
Q .
2 noic
§f\ acid
b. Con
. é\\ centr
S ated
@\6 Sulp
R huric
ol (vi)
Q'& acid
<
e\L- M | Polymerization | Ethene Step 1 Ethanol L
Qﬂe Warm
Hydrogen nickel| 150°C Step2
N 1) Excesschlorine P
v 2) U.V.light >
Step 3
i)  Name the compounds:
(2 marks)
2. L
3. N
i) Draw the structural formula of compound M showing two repeat units
(1 mark)
iii) Give the reagent and the conditions used in step |
(1 mark)
iv) Statethe type of reaction that take placein:
(2 marks)
a Step 2
b. Step 3

2. The molecular formula of compound P is C,H,Cl,. Draw the two structural formulae of
compound P(2 marks)
3. Usetheinformation in the table below to answer the questions that follow. The letters do not
represent tha actual symbols of the elements.

Element Atomic number | Meélting point (°C)

R 11 97.8
S 12 650.0
T 15 440
U 17 -102




OO
o
Q}
R
K
,,\%
V 18 R -189
o@
W 19 ¥ 64.0
K&

N
a) Givethe reasongw‘ﬁy the meling point of:
i) Sishigher tllaa that of R
(3efiark)
i) V isldwer than that of U
@9\ (2 marks)
b) @(%v does the reactivity of W with chlorine compare with that of R with chlorine?
W Explain,
2 (2 marks)
<" ©) Writean equation for the reaction between T and excess oxygen
Y (1 mark)
» d) When 1.15g of R were reacted with water, 600cm® of gass was produced.
QOK Determine the relative atomic mass of R. (Molar gas volume = 24000cm?)
(3 marks)
e) Giveoneuseof element V
(1 mark)

a 50cm® of 1M copper (I1)sulphate solution was placed in a 100cm? plastic beaker. The
temperature of the solution was measured. Excess metal A powder was added to the
solution, the mixture stirred and the maximum temperature was repeated using powder of
metals B and C. The results obtained are given in the table below:

A B C
Maximum temperature (°C) | 26.3 317 22.0
Initial temperature (°C) 22.0 22.0 22.0

1. Arrangethe metal A, B, C and copper in order of reactivity starting with the least reactive.
Givereasonsfor the order.
(3 marks)
2. Other than temperature change, state one other observation that was made when the most
reactive metal was added to the copper(I1) sulphate solution.
(1 mark)
b. The standard enthalpy change of formation of methanol is -239 kJmol ™.
i) Writethe thermol chemical equation for the standard enthalpy change of formation of
methanol. (1 mark)
ii) Methanol is manufactured by reacting carbon(l1)oxide with hydrogen at 300°C and a
pressure of 250 atmospheres.
The equation for thereactioniis:

COy + 2"'2(9@ CH3OHq



1. How would theyield of methan@R%e affected if the manufacturing process aboveis
carried out at 300°C and a %:ésajre of 400 atmosphere? Explain
@ (2 marks)
2. Usethefollowing d &) calculate the enthal py change for the manufacture of
methanol from carblBon(l1)oxide and hydrogen
é\\ (3 marks)
COg + %0y ——> COyq ; AH® =-283kJmol™
HZ(%Q@ Y5Oy — Hy0y; AH® =-286kJmol™
Q

>
N 8H, OH) + 3/2 Oy —> COyq + 2H,0q); AH® = -715kImol ™
S
R
iii) THe calculate enthalpy changein part B(ii) (11) aove differ from the standard enthal py

\L_(?thange of formation of methanol. Give areason.

2 (1 mark)
Q
<& .
R a) A student set u the apparatus as shown in the diagram below to prepare and collect dry
N\ ammoniagas.

&

oy

i) Identify two mistakes in the set up and give a reason for each mistake.
(3 marks)
1 Mistake
Reason
2. Mistake
Reason
i) Name asuitable drying agent for ammonia
(1 mark)

1ii) Write an equation for the reaction that occurred when a mixture of ammonium chloride
and calcium hydrogen was heated.

(1 mark)
iv) Describe one chemical test for ammonia gas
(1 mark)
d) Ammoniagas is used to manufacture nitric (V) acid,

as shown below.

Gases
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_Ammonia High . Cooling A B | Absorption

Air > tempera{ chamber i tower
N
Air—— A\6
© Unit | Unit Il
Unit 111 Q@
@
N Q
2
Q

Watg@%’acid

4

{(Ke i) Thisprocess require the use of a catalyst. In which unit is the catalyst used?
@ (1 mark)
@& i) Identify compound A and B
3 (1 mark)
< 1ii) Using oxidation number, explain why the conversion of anmoniato nitric(V) acid is
called catalytic oxidation of ammonia
(2 marks)

iv) Ammoniaand nitric(V) acid are used in the manufacture of ammonium nitrate fertilizer.
Calculate the amount of nitric (V) acid required to manufacture 1000kg ammonium nitrate
using excess ammonia. (3 marks)

6. The melting and boiling points of zinc are 419°C and 907°C respectively. One of the ores of
zinc blende. To extract zinc, the oreisfirst roasted in air before feeding it into afurnace.
a
i) Writethe formula of the main zinc compound in zinc blende.
(1 mark)
i) Explain using an equation why it is necessary to roast the orein air before introducing
it into the furnace

N/\

b. The diagram below shows a simplified furnace used in the extraction of zinc. Study it and
answer the questions that follows:
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ore. (1 mark)

1) Name two other substance that are also introduced into the furnace together with roasted

i) Themain reducing agent in the furnace is carbon(l1) oxide. Write two equations showing

how it isformed.

N/\

1ii) Inwhich physical stateiszinc at point Y in the furnace? Give areason

(1 mark)

Iv) Suggest avalue for the temperature at point X in the furnace. Give areason.

(1 mark

v) State and explain one environmental effect that may arise from the extraction of zinc from

zinc blende(2 mks)
vi) Givetwo industrial uses of zinc.
(1 mark)
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7. Thefigure below shows ho{vgk&bsé rate of the following reaction varies with the time.

c)

N
A@+Bog —/—

S

p
Q‘b

<Y
&

2Cq *+P
LN

o

Q\

&
Rate of grve ll
reaction |x_
g

Curvel

(2 marks)

1) What isthe significance of point X and Y on the figure?

(2 marks)

b) State and explain the effect of an increase in pressure on the rates of the following reactions.

) Hag + Clyg— 2HCl
(2 marks)

||) CH30H(|) + CH3COOH(|)—> CH3COOCH3(|) + H20(|)

(2 marks)

In an experiment to study the rate of reaction between barium carbonate and dilute

X Time(minutes)
1) Which of the two curves represent the rate of the reverse reaction? Give areason

hydrochloric acid; 1.97g of barium carbonate were reacted with excess 2M hydrochloric

acid. The equation for the reaction is
BaCO:;(S) + 2HCI (a0)

The data in the table was obtained

BaClyeg) + COyg + H20y,

Timein seconds

60

90

120

150

180

210

240

Volume of gas
(cm?)

135

175

210

230

240

240

240

i) Onagrid plot agraph of volume of gas produced (vertical axis) against time
(3 marks)
i) From the graph, determine the rate of the reaction at:

() 15 seconds

(1 mark)




(1) 120 seconds R
(1 mark) Q)l-(’
(1) Giveareason for the d{(f@rence between the two values.

(1 mark) §
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1 @ Wha na%e is given to the process by which acohol isformed from a carbohydrate?
2 mak
& (Lmak)
N Q
2
Q/Q
&
2
&8
Y (b)  Explanwhy the solubility of ethanein water islower than that of ethanol.
. N maks
QO
2. Compl ete the nuclear equation below:
@
131 131 :
J— X +
53 54

131
I

® Thehdf-lifeof * is8days

131
I

Determinethemassof  °°

(2 mark)

remaining if 50 grammes decayed for 40 days.

(¢ Giveonehamful effect of radioisotopes. (Amark)
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3. A mixture contains ammoni umcg,ﬁf?ﬁ~ oride, copper (1) oxide and sodium chloride.
Describe how each o the su}sétanc& can be obtained from the mixture. (3mks)

<
<
<<\
r”""“) _~Nitragen
“gus
—-x“‘“x\hMlxjsure of sodium nitrite
and ammonivrh chloride
(a) Describe how nitrogen gas us formed in the flask. (2mk)

(b). Nitrogenisinert, state one use of the gas based on this property. (1 mk)



5. Thediagram below represents part of the periodic table. Use it to answer the questions
%

that follow. S
%
(O,Q : ——
—'Q : : o
ML oS : I i St Sp—
7. . . Q
5 S ] i
E2K | -
. ' \l.?
2
Q\e ' T I N S
2
S
L -
&
]
a)  Writethe electronic arrangement for the stableion formed by W. (Amk)
(b)  Writean equation for the reaction between V and Q. (Amk)

(© How do the ionisation energies of the elements M and T compare?
Explan.

6. A certain mass of gas occupies 0.15dm? at 293K and 98,648.5Pa. Calculate its volume
a 101,325Paand 273K. (2 marks)



7.  Whenlead(Il) nitrateis heated, gm‘é of the productsisabrown gas.

@  Writetheequati onKQf@c%e reaction that occurs. (2 mark)

&

(b) |If 0.290dm%\6f the brown gas was produced, calculate the mass of the lead(l1)
nitrate that was heated. (R .F.M of lead (I1) nitrate = 331; Molar gas volume = 24dm®).

Q@@ (2 marks)
X Q(a.
&
Q,Q
Ie
2
&
e
<
\
Qo* 8. (@ Whatismeant by astrong acid? (1 mark)

(b)  Inanexperiment 40cm® of 0.5M hydrochloric acid was reacted with excess sodium carbonate
and the volume of carbon (1) oxide produced recorded with time. In another experiment,
the same volume and concentration of ethanoic acid was a so reacted with excess sodium
carbonate and the volume of carbon (1) oxide produced recorded with time.

On the grid below, sketch and labd the curvesif the volumes of carbon (1V) oxide

were plotted against time. (2 marks)
A
Q
O
LL
O
L
9. Statetworeasor = y jhydrogen is not commonly used asafud. (2mk)
2
O
>

v

TIME (Min)



10. During aclassexperi mm;@gbl&ori ne gas was bubbled into a solution of potassum iodide.

N
(@  State R{é"?)bservati ons made. (1mk)
QQ}%
N\ Q(b.
&
<
{-@ (b) Usnganionic equation, explain why the reactionisredox . (2mk)
2
&8
e
N
\\

&

11. Exhaudg fumesof some carscontain carbon(l1)oxide and other gases.

(@ Explanhow carbon (I1) oxideisformedin theinterna combustion engines.
(L mark)

(b) Name two gases other than carbon (11) oxide that are contained in exhaust fumes and are pollutants.
(2 marks)

12.  Sodium hydroxide can be prepared by the following methods; | and 1.
l. Sodium metal _Cold water | Sodium hydroxide + Hydrogen

I1. Concentrated sodium chloride process A Sodium hydroxide +Chlorine + Hydrogen
—_—

(@  Namethe precaution that needsto betakenin method I. (2 mark)
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(b)  Givethenameof process Ae® (1 mark)
Q)l_o
2
R
N
)
(00 Giveoneuseof sodium hydroxide, (2 mark)
QQ}%
N\ Q(b.
2
Q/Q
13. \L_C?Disti nguish between the terms deliquescent and efflorescent asused in chemistry (2 marks)
2
&
2
N
\\

14.  Two organic compounds P and Q decol ourise acidified potassum manganate (V1)
solution but only P reacts with sodium metal to give acolourless gas.
Which homol ogous series does compound P belong? Giveareason. (2 marks)

15.  Soap dissolvesin water according to the equation below;

NaSt——> Na™ + St where St isthe stearateion.
() ()

(@  Writethe formulaof the scum formed when soap isused in hard water. (1 mark)

(b)  Writetheionic equation for the reaction that occurs when sodium carbonate is used
to remove hardnessin water. (L mark)
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16. Ethanoic acid and ethanol react as shown in the equation below:
%
AN
K
N Q
Q,a@ CH,COOH, + CHOH, == CHCOOCH,, +HQ,
%
&
\L_
& Other than warming, how would the Sate of equilibrium be established within ashort time?
®<<* (1 mark)
N
\\
N
QO

17. The set up below was used to prepare a gas and study some of its properties. Study it and
answer the questions that follow:

r _"":_'__.,;\!

Dilute Flamg-.. /
hydrozhloric w‘q
’ (0

L agid

Lead (11}
-~ clhunoute
lren (113
" sulphide Universal__[23
indicalor

(@  Sateand explain the observations made in the;

() tubelabdled A; (1 mark)

(i)  beoker labdled B.



¢<)0
&7
R
L
2
R
2
W
. ®® . . .
(b)  State one precaution thgk should be taken when carrying out this experiment.
‘ (L mark)
>
18.  Under certaitt conditions, chlorine gas reacts with sodium hydroxide to form sodium
hypochlafite.
€) Namqﬁgfe conditions under which sodium hydroxide reacts with chlorine to form
sgdﬁjm hypochlorite. (1 mark)
o2
Q/Q
&
&
Q‘Qb) State two uses of sodium hypochlorite, (2 marks)
N
\\

&

19. 50kg of ammonium sulphate (NH,).S0, and 30kg of urea CO(NH,), fertilizerswere gppliedin two equal
sizes of plots A and B to enrich their nitrogen content. Show by working, which plot was more
enriched with nitrogen. (N=14; S=32,0=16; C=12; H=1) (3maks)

20.  Describe how the P of anti-acid (Actal) powder can be determined in the laboratory.
(2marks)

21. Graphite is one of the allotropes of carbon.

(@  Nameoneother dement which exhibitsalotropy. (2 mark)

(b)  Explanwhy graphiteisused in the making of pencil leads. (2 marks)
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22. The td)lebdwﬁésomeprope‘ties threedementsingroup (V1) of the periodic teble. Study it
and ansver tehéquestionsthat follow:
AN
\tg\‘ Atomic |Mélting Point  |Bailing Point
Elep@t [No. () ()

Chlorine 17 101 347

gfBromine RS -7 58.8

{_@‘0 lodine 55 |14 184

<<K(@aﬁv Which dement isin liquid form at room temperature? Give areason. (2 mark)
e
N
\\

&

(b) Explain why the boiling point of iodine is much higher than that of chlorine.
(2mearks)

23.  Thethermalchemical reaction between carbon and sulphur is as shown by the equation below:

Co+28y ———> CSypAH="117.0kImol™

On the grid below, sketch and label the energy level diagram for the reaction. (2 marks)
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" 24, Thetable below givesthe number of electrons, protons and neutrons in substances X, Y and Z. Study

it and answer the questions that follow.

(@

25

Substance |Electron |Protons |Neurons
X 10 10 10
Y 10 8 10
Z 8 8 8

(b)

Which letter represents an ion?

@ Statethe Gay Lussac's Law.

Which of the substances are isotopes? Give areason.




%
(b) 10cm’ of agaseous hydrgearbon, CHx required 30cm? of oxygen for complete
combustion. If steamyaid 20cm® of carbon (1V) oxide were produced
gl

what istheva ueg (2 marks)
N
)
A\
%
&
N\ Q(b
2
({/Q

&
26.  Thedatagiven beow was recorded when Metd M was completey burnt inar. M is not the

actud symboal of the metal. (RA.M; M =56, O ==16)
Mass of empty crucibleand lid =10.240g

Mass of crucible, ;lid and metd M = 10.352g

Mass crudblelid and metd oxide=10.400g

@ Determine the mass of :

) Meta M (*/,mk)

(i)  oxygen. (*/,mk)

(b) Determinetheempirica formulaof the metal oxide. (2 marks)
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27.  Theflow chart below ﬁo&q&gsome processes involved in the extraction of zinc metal:
2
&
) é\\' 3 AlC
Q\
Q}% -
-Qre—}—-—— Uit} e SO,
&
Q,Q +
&
&
<& — Unit 11 ) Gasee

W

Zinc metal

@ Name one ore from which zinc is extracted.

(b)  Write the equation of the reaction taking placein unit |1

(c) Name two uses of zinc metal.

(1 mark)

(L mark)

(L mark)

28.  Thediagram below shows the bonding between aluminium chloride and ammonia.
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W
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N} w Al C
H @S\J 1
N :
)
D H Cl
%
&
3
@ < QName the types of bonds that exist inthe molecule. (Amk)
&
@(" (b) How many electrons are used for bonding in the molecule? (1
Q‘L" mark)
2
<<&
2
N
\\

29.  Explain why the following substances conduct an ectric current.

@  Magnesum metd. (Amk)

(b)  Molten magnesum chloride.
(Imk)

30. A sampleof river water is suspected to contain zinc and sulphateions,

Describe how the presence of zincionsand sulphateions can be established.
(3 marks)

31. What nameis given to elements which appear in group (11) of the periodic table?
(Imark)
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1. The flgy@\chart below shows some of the processes involved in large scale
produgt'bon of sulphuric (VI) acid. Use it to answer the questions that follow.
2
R
Q
B
N Substance A
{_@‘0 Suiphur (TV) oxide <
R
Qﬁee Sulphur (VI) oxide ) Oleum
° Oxygen Reaction Absorpion 5 ——
@K chamber chamber
Qo* %«Wat«:r
a) Describe how oxygen is obtained from air on alargescale (3 marks)

(b) (i) Name substance A.

(i)Write an equation for the process that takes place in the absorption chamber.
(Imark)

(c) Vanadium (V) oxide isacommonly used catalyst in the contact process.

0] Name another catalyst which can be used for this process. (2 mark)
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(i)  Givetwo reasonswhy v%a%di um (V) oxide isthe commonly used catalys.
N (2marks

AN
(d) f&Se and explain the observations made when concentrated sulphuric (V1) acidis

< dded to crystasof copper (1) sulphatein abearer. (2 marks)

xZ
&

(6 Thereaction of concentrated sulphuric (V1) acid with sodium chloride produces
hydrogen chloride gas. State the property of concentrated sulphuric (V1)
acid,illustrated in thisreaction. (Imark)

(f) Namefour uses of sulphuric (V1) acid

2.  The set-up below was used by a student to investigate the products formed when
aqueous copper (l1) chloride was electrolysed using carbon electrodes.

[4—441\!1"'*7

T ———- Carbon electrodes

N

——— AQuenus COpper
(1) chioride

@ () Writetheequation for the reaction that takes place at the cathode. (1 mark)



<
(i)  Nameand descride achemical test for the product initidly formed at the anode
when ahi ghgsx}oncmtrated solution of copper (11) chloride is eectrolysed.

N (3 marks)
e
A\
@
(iii) H@% would the mass of the anode change if the carbon anode was replaced with
. Sopper metal ? Explain. (2 marks)
)
((/Q
&
&
<& (b) 0.6 gof metal B were deposited when a current of 0.45A was passed through an
W electrolyte for 72 minutes. Determine the charge on the ion of metal B.
. N (Relaive aomic massof B =59, 1 Faraday = 96 500 coulombs) (3marks)
QO
(c) The electrode potentials for cadmium and zinc are given below:
Cd2+ @aq) + 3¢ ;-——\_ Cd(s) . BG = —0.4v
ZnZtag +2e — Zn,,; E® = _0.76v
why it is not advisable to sore a solution of cadmium nitratein acontainer
made of zinc (2 marks)

3. (a) Ethanol can be manufactured from ethene and steam as shown in the
equation below:

CoHa (g) +H,O (g) 4___' CH ;CH ,OH (g)



0

Temperature and pge%wre will affect the position of equilibrium of the above

reaction. Name ¢ other factor that will affect the position of equilibrium of
2

the above reaction. (2 mark)

&

N
e
Q\
(b)  Thedatain thetable below was recorded when one mole of ethene was reacted
with exg& seam. The amount of ethanol in the equilibrium mixture was
recqrd%d under different conditions of temperature and pressure. Usethe datato

gﬁ_/y_er the questions that fol low.

@‘0
£ Temperature Pressure Amount of ethanol
Q&@‘?J (0 o) (Atm) at equilibrium (Moles)
@ 300 50 0.40
N 300 60 0.46
«° 300 70 0.55
250 50 042
350 50 0.38

(i)State whether the reaction between ethene and steam is exothermic or
endothermic. Explain your answer. (3marks)

(i)  State and explain one advantage and one disadvantage of usng extremely high
pressurein thisreaction.

| Advantage

Il disadvantage



(©) Inanexperiment to determi negh@?ate of reaction between cacium carbonate and dilute
hydrochloric acid, 2g of cagivim carbonate were reacted with excess 2 M hydrochloric acid,
The volume of carbon (J\{¥oxide evolved was recorded at regular intervas of one minute
for Sx minutes. Thi\g@J tsareshown inthetable bdow.

N 1 2 3 4 5 6
Time (minvites)
S

AN
V%Lgﬁﬁe of carbon (1V) oxide (cm®) | 170 296 | 405 465 | 480 | 480

X
>

<
&

e@

<<°& (i) plot a graph of time in minutes on the horizontal axis against volume of carbon
(IV) oxide on the vertical axis.



(ii) determine the rate of reaction at 4 minutes (2marks)

4 (@  When excess calcium metal was added to 50 cm? of 2 M agueous copper (I1)
nitrate in a beaker, abrown solid and bubbles of gas were observed.

(1) "Write two equations for the reactions which occurred in the beaker. (2 marks)



e
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&
R
\Q
2
(i) Explanwhyitis no%&\/i sableto use sodium metal for this reaction.
o
&
R
(b) Cdculate the@% of cacium meta which reacted with copper (1) nitrate
solution. (Relative atomic mass of Ca= 40) (2 mark)
7
%
&
N\ Q(a.
&
%
&
2
<<*® (¢)  Theresulting mixturein (a) abovewas filtered and sodium hydroxide
2 added to thefiltrate dropwise until in excess. What observations were made?
KN (1mark)

(d) (i) Starting with calcium oxide, describe how asolid sample of cacium
carbonate can be prepared.

(ii) Name one use of calcium carbonate

5.(@ Other than their location in the atom, name two other differences between an
electron and a proton.
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(b) thetable below givesthe gcxi?nber of electrons ,protons and neutronsin particles
9
N
AB,C,D,E Fand ge"“
$.
particle & Protons electrons neutrons
A |6 6 6
B S0 10 10 12
C 2 12 10 12
D & 6 6 8
E_ N 13 10 14
Fo? 17 17 18
4G 8 10 8
&
2
&7
@\e (i) Which particle is likely to be a halogen? (1 mark)
<
QO
(i) what is the mass number of E
(@iii)  writetheformula of the compound formed when E combines with G (2 mark)

iv) Name thetype of bond formed in (iii) above.

(v)  How doestheradii of C and E compare ? Give reason. (2 marks)

(vi) Draw adot (.) and cross(x) diagram for the compound formed between
(2 mark)

(vii)  Why would particle B not react with particle D ? (L mark)



OO
o
Q}
R

KQ
©

Q’b'

“ 'Q\l-
N e

X Step (I) /r\Acidiﬁcd potasium manganate (VII)

6\
& Sodium metal D
imyl q‘e < Ethanol > -
e agg;a €1 Step Step (VII) Hydrogen gas
BN (VD S
Q> tep : y
Q - ¥ Concentrated sulphunc (VI) acid
@Q’ (1D
> Step (IV) Step (V)
Q& Ethane ~< A S E
e Polymerisation
\ 1
< i Step (III) WY-Bromjn-: gas
«° -
| s
(i) I What observation will be madein Step | (1 mark)
Il Describe achemical test that can be carried out to show the identity of
compound C (2 mark)
(i) Give the names of the following
I B e s
(2 mark)
I SUDSEANCE D ..vveie e e e



N
e
....... Q\.................................................................................................
&
(iv) Name t@é type of reaction that occursin:
P
N\
&)
| eI
&
2
Q& Il Step (1V)
2
N
<<°* (v)  Givethe reagent and conditions necessary for Step (V1).
ReaZent:
Conditions
(b) () Namethefollowing structure.
\ I
H-C-C-¢
|

|

H
| \ |
_¢-C - C - OH
|i ‘
g w 1o H H

l
B

(i)

Draw the structure of an isomer of pentene.
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N\
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(d)

<
<
<<&

g
.
&
R
K
&

7.(3) What is meant by molar hea of combustion? 1 mark)

O

&

(b) State the Hess'és‘taw.

9

(s
%@QUsethe following slandard entha pies of combustion of graphite, hydrogen
E and enthapy of formation of propane.

A -1

AHS. (Graphite) = - 393k mol
_ _ B
AHY (H,(g) - - 286kJ mol
i -1

M‘} (C,Hglg)) = —108kSmal

()  Writethe equation for the formation of propane. (1 mark)

(i)  Draw an energy cycle diagram that links the heat of formation of propane with its hest of
combustion and the heats of combustion of graphite and hydrogen.

(iif) Cdculatethe standard heat of combustion of propane. (2 marks)

Other than the enthdpy of combustion, state one factor which should be considered
when choosing afud. (1 mark)

(8 Themolar enthapiesof neutrdization for dilute hydrochloric acid and dilute nitric (V) acid
are-57.2kJmol while that of ethanoic acid is-55.2kJmol. Explain this.
observation. (2marks



Ch%\rp?gtry paper 3 2011

You areprovided with: ~ <°

* 160g of solid A, adibasic acid.

» Solution B oontanLﬁg475g per litre of sAt B.
 Aqueous sodiuw) hydrOX|de solution C.

* Phenol phth%@?h indicator.

N

You a“eblmw red to prepare a solution of solid A and useit to determine the -

c@bncentratlon of sodium hydroxide, solution C
¢r React salt B with excess sodium hydroxide and then determine the relative molecular mass of
salt B.

Procedurel

@

Using a burette, place 25.0cm? of solution B in each of two 250ml conical flasks.

Using a pipette and pipette filler, add 25 .Ocm? of solution C to each of the two conical flasks.
(The sodium hydroxide added isin excess). Label the conical flasks 1 and 2.

(b) Heat the contents of the first conical flask to boiling and then let the mixture boil for
5 minutes. Allow the mixture to cool.
(c) Repeat procedure (b) with the second conical flask.
While the mixtures are cooling, proceed with procedurell.
Procedurel|
@ Place all of solid A in @250 ml volumetric flask. Add about 150cm?® of distilled water, shake
well to dissolve the solid and then add water to make up to the mark. Label this as solution A.
(b)  Place solution A in aclean burette. Using a pipette and pipette filler, place 25.0cm® of

solution C in a250ml conical flask. Add 2 drops of phenolphthalein indicator and titrate with
solution A. Record your resultsin Table 1. Repest the titration two more times and complete
the table.



. <
Table 1 é{.

Il

‘$.
Final burelte regdfﬁg

Tnitial burctig@tading

B\
Volume of solution A used (cm?)

(2
R

Calcg]a?e the:-
Q’b'

<
(411(-? Average volume of solution A used:

®®

(i)

(iii)

(iv)

v)

Concentration in moles per litre of the dibasic acid in solution A;
(Relative molecular mass of A is 126).

Moles of the dibasic acid used;

moles of sodium hydroxide in 25.0cm?® of solution C.

Concentration of sodium hydroxide in moles per litre.

(4 marks)

(/> marks)

(2 marks)

(2 mark)

(2 mark)

(2 marks)



Procedure TTT o

2

Add 2 drops of phenolpth f&};l indicator to the contents of the first conical flask prepared in
procedure I and tlrate solution A. Rccord vour results in Table 2. Repeat the procedure
with the contents of the second conical flask and complete (he table.

.9

Q\

l'able 2 5

O'ZrQ {st conical {task 2nd conical flask

Finalburette reading

(%
J)‘lﬂla] buretie reading

{.Cp\rt)lume of solution A nsed (cm®}
\Qf?’ (3 marks)
@ Cdculatethe:-
\\
{(0\ 0] average volume of solution A used; (/> marks)
(i)  molesof thedibasic acid used; (2 mark)
(ili)  moles of sodium hydroxide that reacted with the dibasic acid. (1 mark)

(iv)  molesof sodium hydroxide that reacted with 25.0cm® of sdlt B in solution B;

(v)

(2 marks)

Given that 1 mole of salt B reacts with 2 moles of sodium hydroxide, calculate the:
(L mark)

l. number of moles of sdt B in 25.0cm® of solution B;



O
&
&
R
K
2
%
R
. concentration in moles per litre O(l_ﬁt B in solution B; (1 mark)
[
&
N
6\
A\
[1l.  Relative mol mass of salt B; 2 marks
gg\tﬁar ( )
X ¢
)
((/Q
&
2
&8

2
@& 2. () Y ou are provided with solid D. Carry out the following tests and write your observations and
Qo* inferences in the spaces provided.

i) Place about one half of solid D in atest-tube and heat it strongly. Test any gases produced
with both red and blue litmus papers.

Observations Inferences

(2 marks) (1 mark)

© GATEPAS REVISION KIT



O
o
&
R
KQ
N
(i1) Place the rest of solid Déaga boiling tube. Add about 10cm’ of distilled water.
Shake well. Q}Q\j‘_
¢ -

To a 2cm’ portion of t@blution, add about 1cm® of hydrogen peroxide and shake well.
To the resulting mixture, add aqueous sodium hydroxide dropwise until in excess.
)

Ogsé}vations Inferences
&
X Q%
2
Q‘b
(1 mark) (1 mark)

You are provided with solution E. Carry out the following tests and write your
observations and inferences in the spaces provided.
Divide solution E into twe portions.

(i) To one portion of solution E in a test-tube. add 3 drops of barium nitrate.
Retain the mixture for use in test (ii) below.

Observations " Inferences
(1 mark) (2 marks)
(i) To the mixture obtained in (i) above, add about 5 cm’ of 2M nitric (V) acid.
QObservations Inferences
(1 mark) (1 mark)
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Q
(1)  To portion two ogs&ution E in a test-tube, add 2 drops of acidified potassium
dichromate ( V@%nd warm the mixture.

K\
Obse@ﬁons Inferences
RS
-
A\
9
&
R
N (1 mark) (1 mark)
(o
3 Rare provided with liquid F. Carry out the following tests and record your observations and
inferences in the spaces provided.
2
Q
<& (a) Place five drops of liquid F on a clean dry watch glass and ignite it.
&
<<°& Observations Inferences

(1 mark) (1 mark)

(b)  Place about 2cm® of liquid F in a clean dry test-tube, add all the sodium hydrogen
carbonate provided.

Observations Inferences

(1 mark) (1 mark)

© GATEPAS REVISION KIT



Q 5
©) Place about 2em? of 1i ugﬁo%’ in a test-tube, add about lem” of acidified potassium
dichromate (VI) and %:%fm the mixture,
A\

A
Ob\scrvations Inferences
7
S
&
Q’Zf
Q’& (1 mark) (1 mark)
<
&
<
&°
<
K
N\
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1  Charcod isafud thatis commonly used for cooking. When it burns it forms two oxides.

(@ Namethetwo Oéqf?es (2 marks)
&
(b) State ong;use of any of the two oxides. (1 mark)

I11) oxide was found to be contaminated with copper (1) sulphate. Describe how
ure sample of iron (111) oxide can be obtained. (3 marks)

3@ In an experiment, dry hydrogen gas was passed over heated Lead (1) Oxide as shown in the

qbelow
QO* K_,Excess hydrogen
fLead {11} oxide 7 burning
ov. _ .. BZZ %ﬁ_l
hydrogen e 7 -

Eas H .
|.‘| Heat

State and explain the observations made in the combustion tube.
(3 marks)

diagram

4.  The table below shows properties of some elements A, B, C and D which belong to the same period

of the periodic table. The letters are not the actual symbols of the el ements.

Element A B C D

Mp (°C) 1410 98 -101 660
Atomic radii (nm) 0.117 0.186 0.099 0.143
Electrica conductivity |  Poor Good | Non conductors Good

(@  Arrange the elementsin the order they would appear in the period. Give areason.

(b) Select the metallic element which is the better conductor of electricity. Give areason.

© GATEPAS REVISION KIT

(2 marks)

(1 mark)
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5. A sample of water in a beaker was fougd to boil at 101.5°C at 1 atmospheric pressure.

Assuming that the thermometer wagdiot faulty, explain this observation. (1 mark)
Q

Q
6. Study the information in the t@BTe below and answer the questions that follow:

Salt Solubility (¢/100g water)

{@ac a 60°C

Cus0: & |28 38
<

Pb(gﬁ%)2 79 98

5
(s
{%@&ture containing 35g of CuS0, and 78g of Pb(NOs), in 100g of water at 60°C was cooled
&

Which salt crystallised out? Give areason (2 marks)

N
e<< (b)  Calculate the mass of the salt that crystallised out. (1 mark)
\

\¥

\
° 7. Ammonium ion has the following structure:

T+
I1

|

H/ T\H
H

Label on the structure:
(a) covalent bond; (1 mark)

to 40°C.

(b) coordinate (dative)

bond. (1 mark)

8. 10cm?® of concentrated sulphuric (V1) acid was diluted to 100cm®. 10cm? of the resulting
solution was neutralised by 36cm® of 0.1M sodium hydroxide solution. Determine the mass of
(V1) acid that was in the concentrated acid (S= 32.0; H = 1.0; O = 16.0).
(3 marks)

9 120g of iodine - 131 has ahalf life of 8 days and decays for 32 days. On the grid provided,
of the mass of iodine - 131 against time. (3 marks)

© GATEPAS REVISION KIT

sulphuric

plot agraph



O
o
&
R
KQ
S
RGeS
1
3
Zin
10(a) Nametwo cationsthat are present in hard water. (1 mark)
(b) Explain how the ion exchange resin softens hard water. (2 marks)

11. The empirical formulaof A is CH,Br. Given that 0.470g of A occupies avolume of 56cm® at
atmospheric pressure, determine its molecular formula.
(H=1.0,C=12.0, Br = 80.0, molar gas volume at STP = 22.4 dm?). (3 marks)

12 Study the flow chart below and answer the questions that follow.
© GATEPASREVISION KIT
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&

o Copper

O metal
Ammonia Drying § Heated
N \:\ X

Y

X . >
gas agent black solid
A\
& Nitrogen
N
(@ Namea suita@'Fé drying agent for ammonia. (1 mark)
X
o
(b) Descri@'é one chemical test for ammonia. (1 mark)
<
©) wéﬁe X. (1 mark)
2
Q
13" A dynamic equilibrium is established when hydrogen and carbon (1V) oxide react as shown
7
¥ —

14

15

@
(b)

16

Hagt+ COxy S H20(g) + COy

Wheat isthe effect of adding powdered iron catalyst on the position of the equilibrium?

Give areason. (2 marks)
Distinguish between ionisation energy and electron affinity of an element. (2 marks)
Below isarepresentation of an electrochemical cell.

Pb(s)/ Pb(ag) //Ag+(aa) /Ag(s)
What does // represent? (2 mark)
Given the following:

E°V

Pb* ) +26 — Pb(9);-0.13

Ad'te —> Ag(s);-0.80

Calculate the E.M.F of the electrochemical cell. (2 marks)

Use the following information on substances S, T, V and hydrogen to answer the questions
) T displaces V from a solution containing V ions.

(i) Hydrogen reacts with the heated oxide of S but has no effect on heated oxide of V.

(& Arrange substances S, T, V and hydrogen in the order of increasing reactivity. (2 marks)
© GATEPAS REVISION KIT
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that follow:
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Q
(b) If TandV aredivalent metals, wrui_e)?n ionic equation for the reaction in (i) above. (1 mark)

17  Study the energy level dlagram bél ow and answer the questions that follow.

b8
S k
A
Q}%
&
B
qur , AHg Products
KC.@ZBI i l
5 k AH
<<*® | "
e Reactants Y [
A Y UL SRR SR S
\\
\
QO
Reaction co-ordinate
(@ Givethe name of AHp (1 mark)
(b)  How can AHg be reduced? Give areason. (2 marks)
18

Acidified potassium manganate (V1) solution is decolourised when sulplur (1V) oxideis bubbled through it.
The eguation for the reaction is given below.

2H20(1) + 5802(9) + 2KM nO4(aq) —> KzSO4(m) + 2M nSO4(aq)+ 2H2804(aq)

(&  Whichreactant is oxidised? Explain. (2 marks)

(b) Other than the manufacture of sulphuric (V1) acid, state one other use of sulphur (1V)
oxide. (1 mark)

19  Theset up shown below was used to investigate a property of hydrogen gas.
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QQ (41235 tuoe
Glass cover, S 7
\1_(, /
Originz! leves
:pf water
Porous bag ——
_ >
A ——" T Q
Q(a. - --Beaker B
Beake{r&c}c ———— T
Q/Q
&
o@ State and explain the observation that would be made in the glass tube if beaker A wasfilled with
hgtirogen gas. (3 marks)
s
&
20 Draw and name the isomers of pentane. (3 marks)
21  Givetwo uses of the polymer polystyrene. (1 mark)
22 Aluminium is both malleable and ductile,
(@  What ismeant by?
(i) malleable; (1 mark)
(i) ductible.
(1 mark)
(b)  State one use of auminium based on:
) malleability (Imark)
(i)  ductility (Imark)
23 Describe how the percentage by mass of copper in copper carbonate can be determined.
(3 marks)
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24 The following set up of three test-w_bg’s was used to investigate rusting of iron. Study it and
questions that follow. o

\ R\

[_ e e °

E_-:' T ’/@E wate T Anhydrous
! Q’ZJ- ‘ catcium chiaride
{ ~ fron nails

...... T~ Boiled water
£
& "
2
G-
\\
&
(@ Giveareason why rusting did not occur in test-tube C. (1 mark)
(b)  Aluminiumis used to protect iron sheets from rusting.
Explain two ways in which aluminium protectsiron from rusting. (2 marks)

25 Describe how a solid sample of potassium sul phate can be prepared starting with 200cm?® of
2M potassium hydroxide. (3 marks)

26 Describe two chemical tests that can be used to distinguish ethanol from ethanoic acid.
(3 marks)

27 (@) Theelectronic arrangement of theion of element Q is2.8.8. If the formulaof theionis
Q’ state the group and period to which Q belongs.
Group: (1, mark)

Period: (1, mark)

(b) Helium, neon and argon belong to group 8 of the periodic table. Give:

(i) the general name of these elements, (1 mark)

© GATEPAS REVISION KIT

answer the
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(i) one use of these elements. 6®Q (1 mark)
él_o
@
S\
28  The apparatus shown in thedliagram bel ow were used to investigate the products formed when
concentrated sodium 6ct‘ﬂori de was electrolysed using inert electrodes.

Q\
Q
R
N Q
,&6
Q
& :
NS A= —
2
<<\
{oncentrated
sodium chlorde
[ |
- i
d
(8  Writethe equation for the reaction that takes place at electrode A. (1 mark)

(b)  If the concentrated sodium chloride was replaced with dilute sodium chloride, what product
formed at electrode A? Explain. (2 marks)

29.a) State and explain what would happen if adry blue litmus paper wzas drolE))ped inagas.
Imar

would be

b) By using only dilute hydrochloric acid, describe how a student can distinguish between  barium sulphite

from barium sulphate. (2marks)
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‘\&
1.a) Draw the structural L@ﬁmulafor al the isomers of C,H;CL, (2marks)

N
AN

.9
\S
b) Describe twgoc‘hemical tests that can be used to distinguish between  ethane and
ethane. N (4marks)
Q’b-
c) The Tl owi ng scheme represents various reactions starting with propan-i-  ol. Useit
to anS\égrxt e questions that follow.
© Step 11
<
Q\QJ Prop-1-ene >‘p - Polymer X
o Polymerisation
J
< ¥ Dehydration Step 1
)
< A
Propan-1-ol
Oxidation Step III
A\
. Step IV >‘ _
) H1o P d ts
Propanoic acid Add sodium roducts
carbonate
1) Name one substance that can be used in step |. (Imark)
i)  Givethe genera formulaof X. (1 mark)
i)  Write the equation for the reactionin step IV. (Imark)

iIv)  Calculate the mass of propan-1-ol which when burnt completely in air at room
temperature and pressure would produce 18dm® of gas. (C = 12.0; 0=16.0;H=1.0;
Molar gas volume = 24dm?°) (3marks)

2. The grid below is part of the periodic table. Use it to answer the questions  that
follow. (The letters are not the actual symbols of the elements.)
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‘00
Qfe
R
K
S
(3
R
)
©
®®
,\K
& A B |C
N
D &2 E |F G
&1 H
X Q(ax
,&6
Q/Q
&

a) Which is the most reactive non-metallic element shown in the
table? Explan. (2marks)

1) Write the formula of the compound formed when element A reacts
with element B. (Imark)

i)  Name the bond type in the compound formed in b (i) above.
(Imark)

1) What is the name given to the group of elements where C, G and H
belong? (1mark)

i)  Write an equation for the reaction that occurs when C in gaseous
formis passed through a solution containing ions of element H.
(2marks)
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d)  The melting points of elemen;s‘?: and G are 14100C and -1010C respectively. In
terms of structure and bonding, ggéld nwhy thereisa large differencein the melting
points of Fand G. (2marKs)

€) D formstwo oxides. Write the formulaof each of the two oxides.(1mark)
.9
Q\
f) Jisan element that belongsto the 3" period of the periodic table and a member
of the alkaline Qe@gth elements. Show the position of Jin the grid.

“ (Imark)

,0‘6

Q
3. #thelaboratory, small quantities of nitric (V) acid can be generated using the
follgiﬁ ng set up. Study it and answer the questions that follow.
<
<<\

&QJ

N\
&

Glass ———

\f\} /

S

/——- Glass reton

Stopper
H_ﬁ____h__fﬂ
/ T

a)i)

Give the name of substance R. (Imark)

i)  Name one other substance that can be used in place of sodium
nitrate. (1mark)

i)  What isthe purpose of using tap water in the set up above?
(Imark)

b)  Explainthefollowing;
1) It is not advisable to use a stopper made of rubber in the set-up
(Imark)
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i)  thereaction betweer};é’opper metal with 50% nitric (V) acidin an
open test-tube produc&gb%own fumes. (1mark)
C) 1) Nitrogen is\one of the reactants used in the production of ammonia,
name two sourgés of the other reactant. (2marks)
=)
AN
i A téﬂ%tory uses nitric (V) acid and ammonia gas in the preparation of
afertilizer. I@f\tﬁe daily production of the fertilizer is 4800kg; calculate the
mass of angmoniagas used in kg. (N = 14.0; O = 16.0; H=1.0)
{_@‘0 (3marks)

<
Q«"“ i)  State two other uses of nitric (V) acid other than the production of
@ fertilizers. (2marks)
<<°* 4, The factors which affect the rate of reaction between lead carbonate and dilute
nitric (V) acid were investigated by carrying out three experiments;

Experiment number | Lead carbonate | Concentration of nitric
(V) acid
1 Lumps AM
2 Powdered 4AM
3 Lumps 2M
a) Other than concentration , name the factor that was investigated in the
experiments. (Imark)

b)  For each experiment, the same volume of acid (excess) and mass of
lead carbonate were used and the volume of gas liberated measured with
time.

1) Draw aset up that can be used to investigate the rate of reaction for
one of the experiments. (3marks)
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i)  Onthegrid provisdé”d, sketch the curves obtained when the volume of gas
produced was plotted agai @ti me for each of the three experiments and label each as 1, 2 or

3. (4marks)
e
D A
vollifne of
Q% (cm®)
N\ Q(b.
‘&6
Q/Q
&
<
&
<
J >
O* @ Time (seconds) g
<
i)  Write an equation for the reaction that took place. (1mark)
C) If the experiments were carried out using dilute hydrochloric acid in
place of dilute nitric (V) acid, the reaction would start, slow down and

eventually stop. Explain these observations. (2marks)

d) A solution of bromine gasin water is an example of achemical
reaction in a state of balance. The reaction involved is represented by the
eguation bel ow.

. ] ]
Brag + H20) s 2H" ) + Br “(ag) + OB (o)
Y ellow/orange Colourless

State and explain the observation made when hydrochloric acid is
added to the mixture at equilibrium. (2marks)

5.a) The set up below was used to investigate the products formed at

electrodes during el ectrolysis of agueous magnesium sul phate using inert
electrodes. Useit to answer the questions that follow.
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d)

J .

<" anode. Give areason for your answer.
\
QO

Y

==} ——Beaker

Q o T ~+—— Magnesium sulphate

solution
<<\
(2marks)

i)  Write the equation for the reaction with takes place at electrode X.
(Imark)

During the electrolysis, hydrogen gas was formed at electrode Y. identify

the

i)  Why isthe concentration of magnesium sul phate expected to increase during

electrolysis? (2marks)
iIv)  What will be observed if red and blue litmus papers were dipped into the
after electrolysis? (2marks)

b)  During electrolysis of magnesium sulphate, a current of 0.3A was passed
minutes. Calculate the volume of gas produced at the anode.
(Molar gas volume = 24dm3; 1 Faraday = 96,500C.). (3marks)

C) State two applications of electrolysis. (Imark)

6. The flow chart below shows a sequence of reactions involving a mixture
salts, mixture M. Study it and answer the questions that follow.
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a)  Writethe formulaof the following
1) anioninsolid Q

i)  thetwo salts present in mixture M.

b)  Writeanionic equation for the reaction in step (V)

C) State and explain the observations made in step (V).

()0
Qfe
R
K
S
(g
6®Q
\l_() Mixture M
)
KQ’
f\ Step 1 (i) Addition of water
(ii) Filtration
N
) 9\ Y A 4
\
6\61 Solid N I Solution P I
Q \
Q’é‘ Step (II) Heat Step (VDY(i) Acidified barium
X nitratc solution
S ack soli 1 ans
Q{b' Bld:luk s~uhd Q and_ u gas (i1) Filteration
Q/ which forms a white
@ precipitate when bubbled
N\ through calcium hydroxide M )
< solution : : i i
((\6 i Colourless solution l White solid
< Step (IIDHy - Dilute sulphuric (V) acid ¥
i ) Excess aqueous
Step (VI .
Blue sulutionﬂ Fmonia
White precipitate
4 which dissolves to
i form a clear solution
Step (TV) Excess aqueous Magnesium
Vammonia Step (V) VPOW‘ICI'
Deep blue Products
solution T

(Imark)

(2marks)
(Imark)

(3marks)

d) i) Starting with Lead (1) oxide, describe how a pure solid sample of lead sulphate

can be prepared in the laboratory.

(2marks)

i)  How can one determine whether the lead sulphate prepared is pure?

(2marks)

7.a) Thediagram below ispart of set up used to prepare and collect dry  chlorine gas.
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()0
Qfe
R
K
9
Q’Zr
Concentraied— ? 2
hydrochleric at:&sb\j‘~ /
S
- < '
X
o
{D
=
QK
R
Q
&
((/Q
&
e@ Manganese
<<\ {1V} oxide
<
@& Stand
< N

1) Complete the diagram to show how a dry sample of chlorine gas can be
collected. (3marks)

i)  Name another substance and condition that can be used instead of manganese (V1)
oxide. (Imark)

1)  Write an equation for each of the following;
|. chlorine gas reacting with iron (1 mark)

I1. chlorine gas reacting with hot concentrated sodium hydroxide solution.
(Imark)

b)  Anoxideof chlorine of mass 1.83g was found to contain 1.12g of oxygen.
Determine the empirical formula of the oxide (O =16.0; Cl = 35.5).
(3marks)

C) Other than the manufacture of weed killers, name two other uses of chlorine.
(2marks)
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>
K.C.SE CHEMISTRY PAPER 32012

25 PRACTICAL
R
1. Y ou are provided with:§
- solution A containiftg an oxidising agent A;
- solution B, 0.05MF agueous sodium thiosul phate;
- solution C costaining a reducing agent C;
- agueous pefassium iodide;
- sol ution@’, starch solution.
&
;;%J%re required to determine the: concentration of solution A:
E

of reaction between the oxidising agent A and the reducing agent C.

e
P&d?cedurel

2
@‘ 1 Using a pipette and pipettefiller, place 25.0 cm® of solution A into a250 ml conical flask.

< 2. Measure 10 cm® of agueous potassium iodide and add it to solution A in the conical flask.
Shake the mixture. Add 10 cm?® of 2 M sulphuric (V1) acid to the mixture and shake.

3. Fill a burette with solution B and use it to titrate the mixture in the conical flask until it just
turns orange-yellow. Add 2 cm® of solution D to the mixture in the conical flask. Shake thoroughly.
Continue titrating until the mixture just turns colourless. Record your resultsin table 1 below.

4. Repeat the procedure and complete table 1. Retain theremainder of solution A and solution D
for usein procedure 1.

Tablel I [11
Final burette reading
Initial burette reading
Volume of solution B used (cm®)

(4 marks)
(@ Cdculatethe:
(i) averagevolume of solution B used; (1 mark)
(i)  number of moles of sodium thiosul phate. (1 mark)

b) Given that one mole of A reacts with six moles of sodium thiosulphate, calculate the;
) number of moles of A that were used; (Imark)

i) concentration of solution A in moles per litre. (2marks)
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&

e
o
&
R
\Q
2

&
Procedurell 28
1 Label six test - tubesas 1,2,3,4, 5.%nd 6 and place them in atest - tube rack.
2. Using a clean burette, measw;@%he volumes of distilled water shown in table 2 into the

labelled test - tubes.

3. Using a burette, measu evolumes of solution A shown intable 2 into each of the test -
tubes. X
4. Clean the burette@?j rinseit W|th about 5 cm?® of solution C.
5. Using the burette, measure 5 cm® of solution C and placeit into a 100 ml beaker.
6. Usingal0 @' measuring cylinder, measure 5 cm* of solution D and add it to the beaker containing
solution G¥°Shake the mixture.
7. Pour tlae contents of test - tube number 1 to the mixture in the beaker and immediately  start astop
watch. SwirRthe contents of the beaker. Record the time taken for ablue colour to appear in table 2.
8. & eat steps 5 to 7 using the contents of test - tube numbers 2, 3,4, 5 and 6.
&
o Complete table 2 by computing Rate = ( D)
2 time
Table 2
Test - tube number 1 2 3 4 5 6
Volumeof distiledwater cm® [0 [2 [3 |5 |6 |7
Volume of solution A (cm°) 0 |8 |7 |5 |4 |3
Time (seconds)
Rate = t_( )
(6 marks)
a) Plot a graph of rate (y-axis) against volume of solution A. (3marks)
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P

Y

b) What time would be taken for the blue colour to appear if the experiment was
4cm?® of distilled water and 6cm? of solution A? (2marks)
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)
R
\Q
S
&
9®Q
2. Youare provided with solid E. Gafry out the experiments below. Write your observations and
inferences in the spaces provided. \&6
(@ Placedl of solidEina i‘ng tube. Add about 20 cm® of distilled water and shake until all
the solid dissolves, |abel thSSoI ution as solution E. Use solution E for experiments (i) and (ii).
A\
(i) To2cm®of soly@on E, in atest - tube in each of experiments|, 11, 111 and 1V, add:
2
N
.  twodrops oﬂbaqueous sodium sulphate;
N\
&)
Q/@%servations Inferences
&
NA
2
&

(2 mark) (2 mark)
1. five drops of agueous sodium chloride;

Observations I nferences

(2 mark) (2 mark)
[1. two drops of barium nitrate:

Observations I nferences

(2 mark) (2 mark)
V. two drops of lead (I1) nitrate:.

Observations I nferences
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00
.
Q}
R
\Q
’Zr%
(1 mark) 2R (1 mark)
(@)

N
(i)  To2cm?of solution E, in at@% - tube, add 5 drops of aqueous sodium hydroxide.
Add the piece of alumini Toil provided to the mixture and shake. Warm the mixture
any gas produced with both blugand red litmus papers.

N
AN
Observations 4’\6 I nferences
@
&£
N Q(a'
2
Q/Q
(2 mayl_lé)’ (2 mark)

2
3@6 Y ou are provided with solid F. Carry out the following tests. Write your observations
anferences in the spaces provided.

<<°* @ Place all of solid F in aboiling tube. Add about 20 cm® of distilled water and shake
until all the solid dissolves. Label the solution as solution F.
Add about half of the solid sodium hydrogen carbonate provided to 2 cm® of solution

Observations I nferences

(1 mark) (1 mark)

Add about 10 cm?® of dilute hydrochloric acid to the rest of solution F in the
boiling tube. Filter the mixture. Wash the residue with about 2 cm® of distilled
water. Dry the residue between filter papers. Place about one third of the dry
residue on a metallic spatulaand burn it in a Bunsen burner flame.

Observations I nferences

(1 mark) (1 mark)
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(i) Place al the remaining @ due into a boiling tube. Add about 10 cm® of
distilled water and shake thoroughly. Retain the mixturefor thetestsin (C).

Observations 4\ Inferences
%
&
N
\.
%nw@& (/2 mark)
<<&

< Divide the mixture into two portions:
(i) tothefirst portion, add the rest of the solid sodium hydrogen carbonate.
Qo‘ Observations I nferences

(2 mark) (1 mark)

ii) to the second portion, add two drops of bromine water.

Observations I nferences

(1 mark) (1 mark)




