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This paper consists of 13 printed pages.
Candidates should check to ensure that all pages are printed as indicated and no questions are missing.
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
v
Q /Z M
T
i) Identify the most reactive non-metal (Imark)
i) Which of the metal is the most rgagtive?\Explain: (Imark)

iv) Givefreasons'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)
2
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b) Study the table below and answer the questions that follow.
Substance A B C D E
Melting point (°C) 801 113 -39 5
119
Boiling point(°C) 1410 445 2860
Electrical Conductivity | Poor Poor poor
(Solid)
Electrical Conductivity | Good | Poor Poor
(Liquid)
i) Identify a substance with:
a) Giant metallic struct (Imark)

ists in gaseous state at room temperature?
(Imark)

substance B has two melting points. (Imark)

ances A and C conduct electric current in the liquid state. State how the two substances

s 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) AlO5
Aluminium . mixture
(iv)
a) Name ore N (Imark)

---------------------------------------------------------------------------------------------------------------------------------

€) 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 alumi
on this property.

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 sccee

g) If sodium carbonate is added to aluminium nitrate soluti

©0000000000000000000000000000000000000000000000000000000000000000000000000000000 . . . . . . ©eccccccccccccccccccccce
©00000000000000000000000000000000000000000000000000000000000000000000000000 . . 0000000000000 00000000000000000000 0000

3. Study the flow chart below and answer the questions h )

Polymer M CHsCH:CH:COOCH;CH,CHs
N N
Step 2| High pressure Reagent Z, conc. H,504, heat
Step 4
H*[KMnO, Stepl Na(s)
Compound K € [CHsCHCH. Steam, 300°C ~ Alkanol X Step 6 Substance Y
Step 5
Step 3 Nickel
v H* | KMnO,, warm
CH;CH:CH;
v
Acid Q MgCOs(s) «| Products
‘s ,rn,i i,nn...:mh Step/ g follow.
of the following
dK (Imark)
(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 O TEACLION. ...\ttt e (Imark)
[0} 0T 113 o) s H (Imark)
c)Draw the structural formula of the following

1) Polymer M

i) Acid Q

(\%{m
d) Give the industrial application for the reaction in step 3 < % (Imark)

(2marks)

(2marks)

Cleansing Agent Advantage Disadvantage

R-COO-Na*
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R-OSO3-Na*

4. The standard reduction potentials for five half cells are shown in the table below. it and answer

the questions that follow. (The letters do not represent the actual symbol of ele :
Elements E® (Volts) ’%
() Ay + 22 o> 2A, +1.09 N
() Q% + 2 - Qg ~0.13 &%

(i) RE + 22 -

24 27 >

(Imark)

(Imark)
ion for the reaction between two half cells in (ii) and (IV). (1mark)

Iculate 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 industrialmanufacture‘of
sodium hydroxide. Study it and answer the questions that follow:-

CGraphite

. — Bimg

Parp
[ Sedium ‘njdvoxidn.
%D\Aﬁlnh
\
\\wm%gm

@ Name:
(i)Raw materialintroduced 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)

(i) In which sodium hydroxide was produced. (2 mark)
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5. The flow chart below illustrates two industrial processes. Harber proce

Air > Nitrogen , Haber B > D
process
A
Oxygen Hydrogen water
H2S04 (1)
A Sulphur Contact C Sulphur (VI)
(IV) oxide process acid

(c) Write equation for Haber process. (Imark)
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(d) Name the catalysts for: (Imark)

(1) Haber process

(i) Contact process

(e) Identify substances:

-plot B 250 kg of urea CO(NH2)2
- Plot C 250kg of ammonium nitrate
Which pl eiv e highest nitrogen content? (3marks)

. P=31, C=12
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6. Study the diagram below and answer the questions which for_

~

Lead Il Oxide

Ice cold water

Liquid M

(Imark)

(Imark)
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7.1. Use the data below to calculate the enthalpy change for th
CHyg + 20z —— COzq +2H20 )

w
o
>
o

TOO0OO
[l
ONoNepus

I1. Given the following S
of butane (C4Hs).

p -393.5KJ/mol
285.8KJ/mol

12

(Imark)

(3marks)

thalpies of combustion. Calculate the standard heat of formation

(3marks)
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I11. Use the following information to answer the questions that follow
AH 1attice  Mgcl2 = -2489 kJ/ mol*!
AH nhydration M92+ =-1891 kJ/ mol

AH hydrationC| - =-384 kJ/ mol

b) Using energy level diagram calculate the molar heat of solution of magnesiu ide.
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