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1. a) The grid below represents part of a periodic table. Study it and answer the questions that follow.
The letters do not represent the actual symbols of elements.

S R E X
\%
Q Z M
T
i) Identify the most reactive non-metal (Imark)
i) Which of the metal is the most reactive? Explain. (Imark)

iv) Give reasons for the following

lonic radius of Q is smaller than that of M 1mark
Atomic radius of Q is greater than that of S (Imark)
V) Give an element that does not form compounds under ideal conditions.
Explain. (2marks)
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Vi) Give formula of compound formed between E and Z (Imark)

b) Study the table below and answer the questions that follow.
Substance A B C D E F
Melting point (°C) 801 113 -39 5 -101 1356

119

Boiling point(°C) 1410 | 445 457 54 -36 2860
Electrical Conductivity | Poor Poor Good Poor Poor poor
(Solid)

Electrical Conductivity | Good | Poor Good Poor Poor Poor
(Liquid)

i) Identify a substance with:
a) Giant metallic structure (Imark)

b) Has a molecular structure and exists in gaseous state at room temperature?
and pressure (Imark)

iii) Substances A and C conduct electric current in the liquid state. State how the two substances

differ as conductors of electric current. (2marks)
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2. Study the flow chart below and answer the questions that follow.

Residue

Ore N Na OH (5 » Q Step (i) »| Seolution x
Step (ii)
A J
Molten ‘Electrolysis Molten =Step (iii) AlzO3
Aluminium . mixture
(iv)
a) Name ore N (Imark)

e) 1) Explain how to obtain aluminium hydroxide from solution X (Imark)
i) Write equation for reaction that takes place in (e) above (Imark)
iii) What is the role of cryolite in the extraction of aluminium. (Imark)
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f) Aluminium is a good conductor of electricity. State two uses of aluminium based
on this property. (2marks)

g) If sodium carbonate is added to aluminium nitrate solution, effervescence occurs.
Explain.

(2marks)
3. Study the flow chart below and answer the questions that
Polymer M CHCHCH,COOCH,CH,CH;
A
Step 2 High pressure Reagent 7, conc. HyS04, heat
Step 4
H+|K|V|n04 St@p 1 N Na{s]
Compound K €« [CHsCHCHz Steam. 300°C ~|  Alkanol X Step 6 Substance Y
Step 5
Step 3 Nickel P
\ H*| KMnQa, warm
CHsCH:CHs
Acid Q MgCOs(s) «| Products
P St TORUY- Dt IS8 | PR Step/ ., _an follow.
a) Give the names of the following
) Compound K (Imark)
i) Substance Y (Imark)
iii) Product obtained in step 4 (Imark)
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(b) Identify the type of reaction that takes place in step 1 and give one other condition necessary for
the reaction other than the temperature indicated.

TYPE Of TEACHION. ...\ttt e e e (Imark)
[07e) 1 e 1 1) DO PP (Imark)

c)Draw the structural formula of the following

i) Polymer M (Imark)

i) Acid Q (Imark)

d) Give the industrial application for the reaction in step 3 (Imark)

o Wit huricl et o e mop G g7, ———
Step 6

Step 7

f) The following are structures of two cleansing agents.

@)
V/4
R -—C =0 <Na*

R — > >—s0; Nat

In the table below, give one advantage and one disadvantage of each of them. (2marks)
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Cleansing Agent Advantage Disadvantage

R-COO-Na*

R-OSO3-Na*

4. The standard reduction potentials for five half cells are shown in the table below. Study it and answer
the questions that follow. (The letters do not represent the actual symbol of elements).

Elements E® (Volts)

(1) Ay + 260 o 2A,, +1.09

i) QL + 220 — Qg -0.13

(i) Riy + 26 - R -2.37

(iv) Y& + 2 o Y +0.34

(v) 254,y *+ 267 > Syy 0.00

I (a) With a reason, identify the strongest reducing agent. (Imark)
(b) Which half-cell is likely to be hydrogen? (Imark)

(d) Calculate the e.m.f of the cell in (c) above. (2mark)
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I The diagram below represents a mercury cell that can be used in the industrial manufacture of
sodium hydroxide. Study it and answer the questions that follow:-

Graphite

T 4— Beima

Pamp
[ Sedium \’ljdvoxidn.
S)D\Amor\
\
\m%om

(@) Name:
(i)Raw material introduced at 2. (%2 mark)

i))Another substance that can be used in the cell instead of graphite. (%2 mark)

(c)Write an equation for the reaction: -

(i)That occurred at the anode. (1 mark)
.................. (“)InWhIChSOdlum hydmx'de Waspmduced(lmark)
.................. (d)leetworeasonSWhymercurylsrecyCIed(zmarks)
................... (e)stateoneuseofsomumhydmx'de(1mark)
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5. The flow chart below illustrates two industrial processes. Harber process and the contact process.

Air o Nitrogen > Haber S — B > D
g process
A
Oxygen Hydrogen > | water
H2S04 (1)

A Sulphur Contact C Sulphur (V1)

> R e —> .

(IV) oxide process acid
(a). Name the process of obtaining nitrogen from atmospheric air. (Imark)

1)+t e e (Imark)
() e ettt ettt e e (Imark)
(c) Write equation for Haber process. (Imark)

(d) Name the catalysts for: (Imark)

(i) Haber process
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(e) Identify substances: (Amark)

h) A farmer has three plots each measuring 0.25 acres. He applied nitrogenous fertilizers as follows.
-plot A 250 kg of ammonium phosphate
-plot B 250 kg of urea CO(NH2)2
- Plot C 250kg of ammonium nitrate
Which plot received the highest nitrogen content? (3marks)

H=1 N=14, 0=16. P=31, C=12.

6. Study the diagram below and answer the questions which follow.
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Lead Il Oxide

Ice cold water

Liquid M

(if) Write the equation for the reaction which occurs in the combustion tube. (Imark)
(iii) What property of hydrogen is shown in the experiment above. (Imark)
(iv) Identify liquid M and describe the test for its purity (2marks)

(v) What would be observed if MgO was used instead of Lead Il Oxide: Explain  (2marks)

(vii) Apart from hydrogen peroxide, state two other reagents that can be used to prepare oxygen
gas. (Imark)
(viii) Write an equation to show how hydrogen gas is formed from the reagents chosen in (vii)
above. (Imark)

7.1. Use the data below to calculate the enthalpy change for the reaction below
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CHag) + 202 ——>» COzq) +2H20 ()
Bond

TOOO
OooxT

(3marks)
Energy (KJ
314
296
149
283

I1. Given the following Standard Molar enthalpies of combustion. Calculate the standard heat of formation

of butane (C4Hs).

AH? Carbon (Graphite) = -393.5KJ/mol
AH? Hydrogen = 285.8KJ/mol

AH? butene = -2877KJ/mol

(3marks)

I11. Use the following information to answer the questions that follow

AH jattice  Mgcl2 = -2489 kJ/ mol*

AH nhydration MgZ+ =-1891 kJ/ mol

AH hydrationCl To=

-384 kJ/ mol

b) Using energy level diagram calculate the molar heat of solution of magnesium chloride. (4marks)
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