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1. The table below shows the atomic numbers of some elements represented by letters J to Q (letters not

their actual symbols). Study it and answer the questions that follow.

Element | ) K L M N P Q
Atomic | 11 17 15 14 12 20 19
Number
(a) Write the electronic configuration of M and P2*. (1mk)

(c) How would the reactivity of element N and P with chlorine compare? Explain. l/’ [ (2mks)
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(d) Element N combines with oxygen to form an oxide. Using dots (¢) and crosses (x) to represent the

electrons, show how the two elements combine. (1mk)

(e) Select the most electropositive and most electronegative element and give reason for your answer in

each case. ‘ (/K' (2mks)
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(f) State one physical and one chemical property that elements J and Q have in common. (1mk)
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(g) What name is given to the group of elements to which element M belong? (1mk)
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(h) (i) Element K consists of two isotopes with relative abundances 75% and 25% and mass numbers 35

and 37 respectively. Find the relative atomic mass of K. [ (2mks)
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(i) Why is the relative atomic mass of K not a whole number? l/ (1mk)

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

2. The flow chart given below shows an analysis of mixture K that contains two salts. Study it and answer

the questions that follow.

Add HNO
Step 2 . 3a
> SoidM ) Metaloxide + CO,y ———— ) Solution N
. Add water
Mixture K S
Add excess Add excess
'———3 Solution L NaOH NH

(aJ) Yaq)

White precipitate White precipitate
e sehien NaOH 02 Add AgNO, + that dissolves that dissolves
portion of L and warm HNO,
aq
Colourless solution White ppt
+NHy
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(b) What condition is necessary for step 2 to take place? l/ (1mk)

(c) State the colour changes that the metal ?29 undergoes when hot and cold. 1/:’7, (1mk)
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..............................................................................................................................................................................

(d) When sodium hydroxide is added to a solution N, a white precipitate is formed which later dissolves

when added in excess. Give the name and formula of the complex ion formed. Ikas)
- 22— ‘
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(e) Explain why it was necessary to add water to mixture K and filter. ‘/, (1mk)
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(f) 7 grams of a mixture of sodium carbonate and sodium chloride were dissolved in water. The solution

was found to neutralize 25.0 cm? of a solution of nitric acid containing 63 g/dm?3. Determine:
(i) The molarity of the acid. (H=1, N=14, 0=16) (1mk)
M~ ___é_j/__ = b N (/ (

(ii) The m(;l{e;of sodium carbonate present in the mixture. (Zny
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(iii) The percentage of sodium carbonate in the mixture. (Na=23, C=12, 0=16) (2mks)
Muss % = 11325 150 L5 w.
=+ 2~

5 5 =18-93%
0 0{2'3’,)( (06 = [-32¢ / ©
[



3. The diagram in the figure below shows some natural and industrial processes. Study it and answer the

questions that follow.

Carbohydrates Simple| A 5 i .
gl | sugar Ethanol ’E‘iege > Polymer
%’Enzyme action

CH CH G
—1 D 212y Terylene
Vegetable oils ——» Soap OH O
Identify th labelled d (2 mark
(a) Identify the processes labelled A, B, C and D. V/i marks)
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(b) State the reagents and conditions required for the processes B and D. (2 marks)
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(c) Describe how process D is carried out. [/]/ (2 marks)
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(e) State the reagents required in step F and G. ) / (2 marks)
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(f) Draw the structure of terylene. H 1 mark)
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(g) (i) Name the polymer formed in step C. /

(i) State one disadvantage of the polymer named in (g) (i). / / (1 mark)

...................
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4. Crude biogas is made from organic waste. A form four student set up the apparatus below to
investigate the composition of the biogas. Study the set up and use it to answer the questions that

follow.

Calcium
Oxide

(a) What is the function of calcium oxide? . (1 mark)

(b) Name products P and Y.

(c) Give the two observations made in tube X.
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............................

(2 marks)
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(d) (i) . Name the type of reaction taking place in tube X. (1 mark)

v dox actiao. c/( .............................................................

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

(ii) .Write the equation for the reaction named above in (d) (i).
©or
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(e) What elements are present in biogas? -

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

l nWe
(f) Explain wmne tubgn%mingtﬁgdis longer than the other. f/ ’ (1 mark)
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(8) Why was ice used in this experiment? / / (1 mark)

(h) The volume of gas Y was found to be 240 cm? at r.t.p. Find the mass of copper (Il) oxide that reacted
with methane. (Cu=64, 0=16, molar gas volume= 24000 cm3) (2 marks)

lnole — 2pwens  CHy! CL;’O
£ ALy pem> b ¥
t/% miles ¢f €U0 &
T oy T 0IXYy 00 ¥
MULs & Uo = 00 gx So V™
5. (a) Define the following terms: ""-’3'2;7%

I.  Solubility (1 mark
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Saturated solution (1 mark)
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(b) The amount of gas X that can dissolve in water at different temperatures is shown in the table
below.

Temperature (°C) 5 10 20

Solubility of gas X g/100g water | 150 |120 |75 |58
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t the temperature in the grid provided below

Plot a graph of solubility (mass of gas X) agains
(3 marks)
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I.  From the graph determine :

a) The mass of gas X that would dissolve in one litre of solution at 20° (2 marks)
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b) The temperature at which a litre of solution contains 40g of gas X.
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¢) The table below shows solubilities of two salts A and B at various temperatures.

SALT SOLUBILITY AT SOLUBILITY AT
20°C 50°C
A 30 70
B 14 25

A mixture containing 10g in 100g of water of salt A and 22g in 100g of water of salt B was cooled
from 50°C to 20°C. Name the salt that will crystalize out and determine the mass of the crystals

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

6. (a) The following diagrams show allotropes of sulphur. Study them and answer the questions that
follows.

@

I. Identify allotropes X and Y (/*/ (1 mark)
T—
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s that follow.

(b) Study the flow chart below and answer the question

oy Moist litmus

Gas B

Yellow solid A | £on¢ mm<
water

. Name
wﬁi..l..w.lad..l" l/ { ................................................. (1 mark)

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

paper

ll.  Write an equation for the reaction between solid A and concentrated sulphuric (V1) acid.(1 mrk)

IIl. State and explain the observation made on the moist blue litmys paper. / I (2 marks)
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(c) The set up below was used by a student to prepare and collect dry hydrogen sulphide gas. Study it

and answer the questions that follow.

Dilute hydrochloric acid

“Aﬂhc{c{ i1
Calcidin Chl(/)/lb'h

I. Complete the set up above to show how hydrogen sulphide is collected. (2 marks)

-



Temperature (*C)

II. Give the identity of solid H and write its formula. ‘/& [/I/ (1 mark)

lana ). Sunlb. e / FPS .
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7. a)i) Define enthalpy of displacement ( (1 mark)
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i) In an experiment to detefmine the molar heat of reaction when magnesium displaces copper,1.5g
of magnesium powder were added to 25.0cm?® of 2.0M copper (ii) chloride solution. The
temperature of copper (11) chloride solution was 25°C while that of the mixture was 43°C. Given

(SHC=4.2j/g/k and the density of the solution=1g/cm? Mglj}) determine the molar heat of

displacement of copper by m3gnesium. o ot O %'ma - 1-79 \CIB marks)
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b) The graph below shows the energy changes that occur when ice at -10°C is heated until it boils.
100
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0 10 20 30 40 /05
Time (minutes) /
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| From the graph determine:

i) Temperature at which ice changes into liquid. (1 mark
0 /
i) Temperature at which liquid changes into steam. (1 mark

Il Define:

i) Molar latent heat of fusion. / / (1 mark)
}’h’muuwt % b edt g vl to cmvert 1ndle

Poin b
c) Hydrogen bromide is formed from hydrogen gas and bromine gas in the following reaction.

H2(g) + Bra(g) — > 2HBr (g)

Calculate the enthalpy of formation of hydrogen bromide using the bond energies in the table below.

(3 marks)
Bond Bond energies, Kj/mol
H-H 436
Br-Br 192
H-Br 368

Bond  bralcing Burd firmes
H"’ i1 B""'BV/ LH"'B’?/
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