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1. Elements are placed on the periodic table based on their atomic numbers.

a. What does atomic number represent? (1mk)

b. An element J has atomic number 19 while element K has atomic number 9. Write the electronic

configuration of the most stable ions of J and K:- (1mk)
e
K

c. Write chemical equation for the reaction that would form a compound of J and K (1mk)

2. a). Excess magnesium ribbon sample was heated in equal volumes of:

1) Pure oxygen gas
ii) Air
i.  Why was the mass of the resulting product in (ii) more than in (i)? (1mk)
ii.  Write the equations for the reactions in part (ii) (1mk)

b). When the air hole is open, the Bunsen burner produces a certain flame.

1. name the type of flame produced (1mk)



3. (a). The molecular formula of two hydrocarbons is C4Hg and C4H;o. Given bromine water, describe a
chemical test that can be used to distinguish the two compounds. (2mks)

4. (a). When 10g of Sodium carbonate were reacted with 50 cm3 of 2M nitric (V) acid. A certain
amount of the carbonate remained unreacted. Calculate the percentage mass of Sodium
Carbonate that remained unreacted. (Na =23, C =12, 0 =16) (3mks)

(b). In the above reaction, if sodium carbonate is replaced with zinc metal, very little hydrogen gas is
liberated. Give a possible reason for this observation. (1mk)

5. In an experiment, dry chlorine gas was reacted with Aluminium as shown in the diagram below:

alcium Chlonde

Aluminiu

Dry Chlorine
£8

Heat



1) Name substance A. (1mk)

ii1) Write an equation for the reaction taking place between dry chlorine gas and Aluminium

metal. (1mk)

6. a) Define an acid. (1mk)

b) Given the equation below;

RNt +HO = RNy 40K

Identify the substance that acts as an acid in the backward reaction. (1mk)

(1mk)




b) After use, a non-luminous flame should be put off or adjusted to luminous. Explain. (1mk)

9. Study the flow chart below and answer the questions that follow.

— Brown Gas

Solid X
Yellow solid Add Colourless Add Solution
—> ) B excess M
(Cold) dilute HNO, ~ S°lution NeOH—

a) ldentity the cation and anion present 1in soli . m
Identify th i d anion p i lid X 1mk

(07 15 (o) 1 N

AION ot e e e,
entity the complex 10n present in solution m
b) Identify th lex 1 i lution M Imk

10. Dry ammonia and dry oxygen were reacted as shown in the diagram.

Glass wool

Dry ammonia Dry.oxyge
A n



(b)What product would be formed if red- hot platinum was introduced into a mixture of ammonia and

oxygen? (Imk)

11. A volume of 280cm’ of nitrogen gas diffuse through a membrane in 70 seconds, how long will it take

400cm’ of carbon(iv) oxide to diffuse through the same membrane? (N=14, C=12, 0=16) (3mks)

12. a). Use the following data to calculate the enthalpy change for the reaction of ethane and Hydrogen

bromide. (2mks)

C,H;+HBr ——> C,HsBr

Bond Bond Energy kJ/Mol

C-C 436

C-H 413

C=C 612

C-Br 276

H-Br 366




b). Is the reaction exothermic or endothermic? Explain. (1mk)

13. Identify the laboratory apparatus used for:

(a) Holding and supporting pieces of apparatus such as burette during experiment (V2mk)
(b) Scooping solid chemical substances during experiments. ( amk)
(c) Using diagrams, distinguish between a conical flask and a volumetric flask (2mks)

14. Crude oil is a source of many compounds that contain carbon and hydrogen only.

(a) Name the process used to separate the components of crude oil. (1mk)

(1mk)

(c) Under certain conditions hexane can be converted to two products. The formula of one of the

products is C3Hg. Name the other product. (1mk)



15. a) Give the chemical symbols of the following elements (12mks)

compound Chemical symbol

Fluorine

Berrylium

Copper

b) Identify the radicals present in the following compounds; (12mks)
i. NH4NO;

16. Study the diagram below and use it to answer the questions that follow.

—Mixture of Copper II Oxide and
l l Carbon
Heat
L ]
(a) State the observation made in the combustion tube. (1mk)
(b) Write an equation for the reaction that took place in the combustion tube (1mk)



17. The diagram below shows the preparation of Nitric (V) acid.

jL‘j

,y/// /.

A\ —— Cold water
Mixture of liquid L

and solid Q

Heav
a). Name the liquid L and solid Q used to prepare Nitric (V) acid. (2mks)
L
Qe
b). The colour of the freshly prepared acid is yellow. Give a reason for this observation (1mk)
c¢). Name the apparatus in which the reaction is taking place. (1mk)

18. The table below gives information about the ions T and 72-

Ion T+ 7.2-
Electron arrangement 2.8 2.8.8
Number of neutrons 12 16

(a) How many protons are there in the nucleus of;

(1) Element T? (Y2mk)



b) Determine the relative formula mass of the compound formed between T and Z  (1mk)

19. The diagram below represents an experiment which was carried out by a student to investigate the

effect of passing an electric current on molten sodium chloride.

- Qrapk.\te electrodas

— Nlolten Sodium ¢ hlovids

(1mk)
b) State the observation made at the anode. (1mk)
c) Write an equation to show what happens at the cathode. (1mk)

20. In an experiment 30g of a metal carbonate were added to 30cm? of 1M hydrochloric acid in a beaker.

The mass of the beaker and its contents were weighed at time intervals.

10



a). Sketch a graph on the axis given below and label it as Q. (1mk)

N\

Mass of
beaker
and
content

Time

b). On the same axes sketch another graph when 2M of the acid is used with the same mass of the

carbonate. (1mk)
¢). Identify the component that is used to determine the rate of a reaction in this experiment. (1mk)
21. (a)Define solubility. (1mk)

(b) 28¢ of a saturated solution of a salt at 25°C yielded 7g of a solid when evaporated to dryness. Find
the solubility of the salt at 25°C. (2mks)

Ad

N
s

0/,
e l""”’1’[‘\‘\ @ Solution C
Gas A

11



(a) Identify the solvent used in step I and step I1.
(1mk)
(1mk)

(b) State and explain what is observed if a red litmus paper was dipped in solution B and C.  (2mks)

23. 20cm? of a solution containing 4.5g/dm? of sodium hydroxide reacted exactly with 24cm? of
dilute sulphuric acid solution. Calculate the molarity of the sulphuric acid. (3mks)
(Na=23.0, 0=16.0, H=1.0)

24. The figure below shows cross — sections of two pieces of iron coated with Zinc and Copper

respectively.
jile Zi Copper Ij(/)le
/7177777774 V7777 ?7?77777’ //777/
f 1
I II

a). Which piece of iron would rust when the holes were filled with water and left for some time?

Explain. (2mks)

12



b). Which method of protection is demonstrated above? (1mk)

b). When bromine gas reacts with aqueous sodium hydroxide, the equilibrium represented by the

equation below is established.

Br2(aq) +20H" (aq) ﬁ; Br~ (aq) + OBI"i( + H20(1)

aq)
(Brown) (Yellow)

State and explain the observation that would be made if a few drops of Hydrochloric acid were added to

the equilibrium mixture? (2mks)

c¢). The equation below shows a reaction at equilibrium
] — ]
2C104" g+ 2H i «—— €107 + H20

If a graph of reaction rate against time was plotted, the curve obtained is as shown.

AN
8
Reaction
rate
A
>
Time (S)

Identify species A and B.
A (Y2 mk)

13



26. The scheme below represents the manufacture of a cleaning agent F.

Conc.
. B SO.H
H,SO0,
Alkyl benzene Alkyl benzene |NaOH

Sulphoric acid

Cleaning agent F

(a) Give the formula of F and the type of cleaning agent in which F belongs. (2mks)
FormuULa:
0174 01
(b) State one disadvantage of using F as a cleaning agent. (1mk)
27. Draw a dot () and cross (X) diagram to show bonding in carbon (II) oxide. (2mks)

14



