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In an experiment it was found that 40.0cm® of 0.2M sodium hydroxide solution just neutralized 0.2g of a dibasic

acid Q. Calculate the relative molecular mass of acid Q {2mks}

The following equation shows a system in equilibrium

AN
Hinpy < H oy + Iy

{Colourless} {pink}

Explain the observation made when a few drops of sodium hydroxide solution are added {2mks)

The table below gives some properties of three substances I, J and K. Study it and answer the questions that

follow
Substance | Melting point | Solubility in water Electrical conductivity
0
C
Solid Molten
I 1063 Insoluble Conducts Conducts
J 113 Insoluble Doesn’t Does not conducts
i Conducts and is decomposed
K 402 Sparingly soluble Doesn’t

a) Suggest the type of structure in

.................................................................................................................................

..................................................................................................................................

NO, {1mk}
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’ NH; {1mk}
6 Draw structures of three main isomers having formula CsH,, and give their respective TUPAC names. {3mks}
7. On completion combustion in oxygen a gaseous hydrocarbon x gave 1.32g of carbon (IV) oxide and 0.54g of

water. Calculate the empirical formula of x (C=12.0, H=1, 0=16.0) {3mks}
8. The apparatus below was set up to show the catalytic oxidation of ammonia.
) —
Hot platinum wire
]
Gas jar
Concentrated
ammonia solution
{1mk}
{2mks}
9. The following is a nuclear equation
233 X
Pa > AC + «
91 y Conc. Ammonia
a) Calculate the value of x and y {1mk}

solution
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b) State two differences between a nuclear reaction and a chemical reaction. {2mks}
10. Describe how you would prepare a dry sample of lead 1I chloride starting with lead II carbonate. {3mks}
11, Concentrated sulphuric acid is slowly added to a mixture of freshly prepared solution of iron II sulphate and
potassium nitrate as below.
Conc. Sulphuric acid
Teat pipette
Mixture of iron Il sulphate and potassium
nitrate solution
(i) State the observation made. {1mk}
(i1) Identify the complex salt formed. {1mk}
12. In an experiment to determine the relative formula mass of gas P, the time taken for equal volumes of oxygen and

gas P under identical conditions of temperature and pressure was measured and the results were shown in the
table below. (0=16.0) {2mks}

Use the data to calculate the relative formula mass of gas P

Gas Oxygen P

Time in seconds 20.3 30.3
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13. Study the energy level diagram below and answer the questions that follow.
Na+(g) + Br'(g) + water
AH;
Energy
(Xj) Na'(ag) + Brag
2
AH,
AH;,
NaBr, + water
Name the energy changes labeled
AHipeee {Imk}
b) AHse {1mk}
Given the following energy values
AH; = "2KJ mol’!
AH; =741 Kj mol’!
Calculate the value of AH, {1mk}
14. a) Distinguish between a strong acid and a concentrated acid. {Imk}

b)Giving a reason in each case, identify an acid and a base in the equation.

H;0" 4 + NHy » NHi'qq + H0
AC {¥» mk}
REASON .. {2 mk}
Base ..o {¥2 mk}
Reason ... {¥2 mk}
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15. When excess dilute hydrochloric acid was added to sodium sulphite 960cm’ of sulphur IV oxide gas was

produced. Calculate the mass of sodium sulphite reacted (Moles Gas volume at r.t.p = 24.0dm’ , Na=23, $=32,

0=16) {3mks}
16. In the grid below sketch a graph which represents Boyles law. {1mks}

Pressure

(atm)

Yolume (cm3 )

17. Given a mixture of sulphur, calcium carbonate and potassium dichromate (V1) describe how you would obtain a
pure sample of each. {3mks}
N . Smdy and complete the tabl e below ...................................................................................... (3mks)
Particle Mass number No. of protons No. of Neutrons No. of electrons
s* 32 16 - :
Li’ - 3 4 -
Cr 37 - - 18

19.

Use the information to answer the questions that follow.

AH, = -393Kj mol
AH, = 286K jmol
AH =7287.7KJ mol’

Copt Oy ——> COyy

Hyg + 20y — H0y

C4H10+ 6 1/202 (8) ﬁ‘lCOz(g) + SHQO
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" a) Define the term molar enthalpy of combustion of a compound {1mk}
b) Calculate the molar enthalpy of formation of butane C4H,, from its elements in their
normal states at standard temperature and pressure. {2mks}
20. When calcium carbonate was added to a solution of dry hydrogen chloride in methyl benzene there was no
observable reaction explain. {3mks}
21. The chief ore of alumunium is bauxite which mainly contains AL03.2H;0. The ore is initially purified before
aluminium is extracted electrolytically.
a) Identify the main impurities associated with this ore. {1mk}
b) Sodium hydroxide solution is used in the purification process. State its role. {1mk}
¢) Give an equation for the reaction that forms Aluminium Oxide (Alumina) from aluminium hydroxide. {1mk}
22. Concentrated sulphuric acid is added to powdered carbon as shown below

Conc. Hy50,

carbon

Acidified
potassium
dichromate

a) What is observed in tube I

Observation

Lime water
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23,

24.

25.

Explain {2mks}

........................................................................................................................................

The following elements belong to the same group of the periodic table. (letters do not represent the actual

symbols)
Element | Atomic radious nm Ionic radius nm First ionization Energy KJ mol™
A 0.136 0.065 736
B 0.089 0.031 900
C 0.174 0.099 590
(i) Are the elements metals or non metals? Explain {1mk}
(if) Which of the elements is the most reactive explain {1mk}

Below are standard reduction potentials of 3 electrodes.

Fe*' () + 2¢ » Feg - 0.44v
In" oy +26 — % Zng -0.76v
Sn*' (g +2¢ ——> Sn -0.14v

Explain using electrode potentials why an iron can coated with tin will rust when scratched. But one coated with

zinc will not rust when scratched. {3mks}
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' b) State one other application of electrolysis. {1mk}

26. Using dots and crosses to represent electrons, show bonding in.

a) Carbon II oxide {1 Y2 mks}

b) Calcium oxide {1 %> mks}
27, a) What is observed when hydrogen sulphide gas is bubbled into lead II nitrate solution? {Imk}

b) Write an ionic equation for the reaction. {1mk}
28. The table below shows the solubility of potassium nitrate and potassium chlorate at various temperatures

Salt Solubility at various temperatgure

50°C 20°C
Potassium nitrate 86g 31g
Potasium chlorate 18g 8g

A mixture of salts contains 20g of potassium nitrate and 18g of potassium chlorate in 100g of water at 50°C.

a) State the method which may be used to separate the mixture. {1mk}

.....................................................................................................................................

......................................................................................................................................
.....................................................................................................................................
....................................................................................................................................
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29. The structure of the ester Ethyl propanoate
H H O

T
T

T
|
@]
|
Q!
O
o
a —
a —
jon)

l I I |
H H H H

Draw and name the structural formula of the carboxylic acid and alkanol from which the ester is made.

{3mks}

30. Below is a simple representation of a soap molecule.

O_\WMW

Polar head Non polar tail
Using the structure above show how soap removes an oily smear from the fabric shown below.

Wmear

{2mks}
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