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1. Use standard potential for elements G, M, N, P and Q given below to answer the questions that follow.

E® volts

G™ [agl+ € Gis) -2.71

M2 [aqrt+ 2e” M5 -2.37

ON™ [aqrt 2€” Noapg] 0.00

P2 [aq + 2e° Prs +0.34

¥ Oze + & Q a1 +2.87
(a) (1))Which element is likely to be hydrogen? Give a reason to your answer. (2marks)
ii) What is the E® value of the strongest oxidizing agent? (1mark)

ii1) Draw a well labelled diagram of the electrochemical cell that would be obtained when half cells of M
and P are combined. (3marks)
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(b) During the electrolysis of aqueous copper (II) sulphate using copper electrodes a current of 0.8
amperes was passed through the cell for 10hours.

(1) Write ionic equation for the reactions that took place at the cathode. (1mark)

(i1) Determine the change in mass of the anode which occurred as a result of the electrolysis process.

(Cu=63.5, 1 Faraday = 96500 Coulombs) (3marks)

2. a) Give a reason why the following combination of reagents should not be used to prepare hydrogen
gas in the laboratory.

1) Copper and dilute hydrochloric acid. (%2 mark)
H) C alcmm and d llute Su1p hurlc(VI)aCId .................................................................. (l/zmark)
m)SOdlumanddﬂutehy(hocmorlcaCId(%mark)
IV) : ch and dllmemt HC (V) aCId ........................................................................... (1/2 mar k )

b) A student reacted magnesium with steam as shown below.
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Magnesium <
riboon
wWet Coticon
wool .
T T I—Ielt
Heat '

1) Explain why the wet cotton wool should be heated first before heating magnesium. (1 mark)
i1) Name gas Z. (1 mark)
ii1) Write the equation taking place in the boiling tube. (1 mark)

c¢) Dry hydrogen gas was passed over heated lead (II) oxide in a combustion tube as shown below.

Lead (D) axide Anhydrous cobalt Flame A
Dry @D chlonds
Hydrogan — _#
gas
ft =
Haat

1) State two observations made in the combustion tube. (2 marks)
i1) Give the colour of flame A. (1 mark)
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i11) State the type of change undergone by anhydrous cobalt (IT) chloride at the end of the reaction.
(1 mark)

3.a) The chart below shows the stages involved in the manufacture of fertilizer Q in a factory. Study it
and answer the questions that follow.

Air
I Step 1
Nitrogen
Air Air
v l Step 2 : l
Gas R 7" Ammonia > Nltrog%n Gas S
Catalyst (II) oxide
900°C
“— Liquid T
h 4
. < Nitric (V)
Substance Q | acid
1) State one source of gas R. (1 mark)
11) Identify:
I: Liqud T (1 mark)
II: Gas S (1 mark)
111) Write an equation for the reaction in step 2 (1 mark)
1v) Name the process in step 1. (1 mark)

5|PageEn0vate.co.ke Enovate KCSE Revision APP



https://enovate.co.ke/exams
https://play.google.com/store/apps/details?id=com.enovate.kcserevision

v) Substance Q involves direct reaction between ammonia and nitric (V) acid. If 6.4 x 10> kg of substance
Q is made per day, calculate the mass of ammonia used daily. (N = 14.0, O = 16.0, H = 1.0)

b) In an experiment to prepare nitrogen (IV) oxide gas in the laboratory, a student added copper turnings
to liquid P and passed the gas produced over water to collect it and no gas was collected.

1) Name liquid P. (1 mark)

4.The table below shows the elements in period 3 of the periodic table. Use it to answer the questions that
follow

Element | Na Mg Al S1 P S Cl Ar

I. a) Write the formulae of two oxides for each of the following

1) Sodium: Oxide (I) Oxide (IT) (1 mark)
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b) The products of the reaction between phosphorus and chlorine depend on the conditions used. Write

the equation for the reaction when phosphorus reacts with limited chlorine gas (1mark)
c) Identify the most electronegative element. Give a reason (1mark)
d) State and explain the difference in the boiling point of Sulphur and phosphorus (2marks)

II. Study the information below and answer the questions that follow. The letters do not represent the
actual symbols of elements

element Atomic number | M.P of element | M.P of chloride

G 11 g8 201

H 12 650 715

J 14 1410 -70

K 16 113 -80

L 20 851 780
1) Write the formula of the compound formed when element H reacts with element K (1mark)
i1) Use dot (.) and cross (x) to show bonding between G and K (2marks)
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5. a) The sketch below represents a graph obtained when zinc granules were reacted with excess 0.2M
sulphuric (VI) acid in the presence of a catalyst in a conical flask placed on an electric balance.

Mass 4
Lost
..c:y“"ﬁﬁ.
r g
/
5*('&
.-'K-‘::rl
S
L >
Time
1) Write an equation for the reaction that took place (1 mark)
i1) Explain why there is loss in mass. (1 mark)
i11) Name the catalyst used. (1 mark)
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iv) Sketch, on the same axes, the curves obtained when;
I) The same mass of zinc powder was used under same conditions. (1 mark)
IT) No catalyst was used. (1 mark)

b) In the contact process sulphur (IV) oxide is converted to sulphur (VI) oxide in catalytic chamber in
which a dynamic chemical equilibrium is reached.

2SOoy + oy < 2803 AH =-97 kJ mol!
1) What is meant by dynamic equilibrium? (1 mark)

i1) State and explain how each of the following would affect the position of equilibrium.

I) Decrease in temperature. (2 marks)
IT) Decrease in pressure. (2 marks)
IIT) Catalyst (1 mark)

¢) In a closed system, iron (III) chloride reacts with hydrogen sulphide gas as shown in the equation
below.
FeClamg + H2Sag 2FeClz@mgy + 2HCliagy + S

State and explain the observation that would be made if dilute hydrochloric acid is added to the system at
equilibrium. (2 marks)
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6. a) The figures below shows some organic compounds labelled as A, B, C, D and E.

_— . H O H
| N/ |l |
—C—0—H c=¢ He=—C=—=C— O—(C—C —H
| PN | ||
H H H H H
A B C
H H
| | .
He—C—C—H |
| | E H—"C—C——0
H H ||
D H O—H

Select the compounds that matches the following descriptions

1) Is a saturated hydrocarbon (%2 mark)
i1) Has a molecular formula C2H¢O (2 mark)
ii1) Reacts with sodium carbonate (2 mark)

b) The scheme below shows a series of reactions starting with propanol. Study it and answer questions
that follow.
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Products

r

Step L | Mg

H/KMnOy
Propanol o
Step I
v
CH> CHCH:
Step 11
v
H CH;
L
kH ]I—I n
Compound K

1) Name the type of reaction in step 1

Step III

CHs CH,COOH

Butanol

Heat Conc H>SOy

v

Product V +Water

i1) Give the reagent and conditions necessary for step 1 to take place

Reagent

> CH3; CH>COONa
Step IV
v
CH3CHs3s
U.V 1 mole Cl»
¥
Compound X
(1 mark)
(%2 mark)
(Y2 mark)
(1 mark)
(2 marks)
(12 mark)
(2 marks)

vi) Name the compound K and state the type of reaction involved in its formation.
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7. In an experiment, 20cm’ of 2.0M sodium hydroxide solution was placed in a suitable apparatus and
portions of 4.0M hydrobromic acid were added. The resulting mixture was stirred with a thermometer and

the temperature recorded after each addition. The following results were obtained.

Volume of HBr (cm?) 4.0 6.0 8.0 10.0 12.0 16.0 20.0
Temperature (°C) 27.0 30.0 33.0 36.0 35.0 34.0 32.0
a). Draw a graph of temperature against the volume of acid added. (3 marks)
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¢) From your graph:

(1) Determine the temperature change (1mark)
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(ii) Find the volume of hyrobromic acid which completely neutralized 20cm? of 2.0M NaOH.  (1mark)

(ii1) Calculate the molar heat of neutralization of hydrobromic acid with sodium hydroxide.

(C =4.2kJKg-1K-1 density of solution = 1g/cm3). (3marks)

d) Write a thermochemical equation for the reaction between hydrobromic acid and sodium hydroxide.

(1 mark)
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