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1. The table below shows some elements in the periodic table. Use it to answer the questions that follow.
The letters are not the actual symbols of the elements.

F
A G E B D
C
a) i) Show the electron arrangement of ions of elements:
A (Yamk)
B (Yamk)

ii) Using dots (.) and crosses (x) to represent electrons draw a diagranyto show how elements C and
oxygen combine to form a compound. (O = 8) (1mk)

b) Show on the grid above an element®Y whose ion Y has an electron configuration of 2.8.8. (Imk)
c) Compare the following with explanation.

i) The reactivity of A and @ (2mks)

©CEKENAS2022 FM4 233/2  Chemistry 2 Turn Over



iii) The melting point of the oxide of element G and the oxide of D. (2mks)

2. The following diagram below shows a series of steps followed in the manufacture of sodium
carbonate.

Aﬁ- Ammoniator 1 Solvay tower B ¢ Kiln
N
Ammonia R
Calcium oxide
E T’\) C|
Crystallisation A ' N water
\ Slaker (—
< <
Calcium hydroxide
G
Sodium
Carbonate
a) Name substances A and B (2mks)
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b) Write equations for the reactions taking place in:
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i) The solvay tower. (2mks)

ii) State one laboratory use and one industrial use of substance G.

I. Laboratory use (Amk)
I1. Industrial use (Amk)
d) Name one most important industry where sodium carbonate is used as a raw material. (Amk)

e) The reaction equation belowdrepresents a chemical change that occurs when hydrated sodium
carbonate is exposed to the-air for 24 hrs.

i) Give the name of the chemical change represented by the above equation. (Imk)
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3. a) Draw the structures of the following compounds. (2mks)

i) 2 — methylbut-2-ene

ii) heptanoic acid

c) Use the flow chart below to answer the questions that follow:

i) Name:

I. The type of reaction that occurs in step VII. (Imk)
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1. Substance B

i) What conditions and reagents are necessary to convert CHsCH20H to CH3CH2COOCH2CHzsiin step Il

Conditions (1mk)
Reagent (Amk)
iii) Give the formula and name of substance C. (Imk)
iv) Give the reagent and conditions necessary for the reaction in step . (2mks)
v) i)Draw and name the structure of polymegr P. (1mk)
i) Name one use of the polymer P. (Imk)

4. a) Two reagents that can be used to prepare chlorine gas are manganese (I\VV)oxide and concentrated
hydrochloric acid.

i) Write an equation for the reaction. (Imk)
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ii) Give the formula of another reagent that can be reacted with concentrated hydrochloric acid to produce
chlorine gas. (Amk)

b) In an experiment dry chlorine gas was reacted with aluminum as shown in the diagram below.

Oenlcium oscide.

ComLuSl‘TGW &
—“tube
\ oz
Cl«[onﬂe
J=s m ML
Aluminium A
i) Name substance A. (1mk)
ii) Write an equation for the reaction that.tegk place in the combustion tube (Imk)

iii) 0.84g of aluminium reacted completely with chlorine gas. Calculate the volume of chlorine gas used.
(Molar gas volume is 24dm3 Al = 27). (3mks)
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iv) Give two reasons why calcium oxide is used in the set-up.

5. The combustion of propane can be represented by the following equation:
CsHs g) + 502 (g) —» 3CO2(g+ 4H20 oy

a) i) Define the term ‘molar enthalpy of combustion” of a compound.

ii) Use the thermo chemical equations below to answer the questions that follow.

1. Cgraphite)(s) + O2tg——» CO2 (g) AH1 = - 393.5kJ/mole
2. H2(g) + 202(qy — > H20¢) AH2=-285.8kJ/mole
3. 3C(graphite)(s) + 4Hztg— CsHs (g) AH3z=-103.7kd/mole

I. Name the type of enthalpy change represented by AHa.

I1. Draw an energy level diagram for the reaction*represented by equation 1.

iii) Using energy cycle diagram, calculate the molar enthalpy of combustion of propane.
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b) The enthalpy of formation of ethanol (CH3CH20H) is -3239Kj/mole. Use the bond energies given
below to calculate the bond energy of formation of O-H.

C-C = -346kJ/mole
C-H =-414kJ/mole

C-0 = -360kJ/mole

(3mks)

6. Equal volumes of dilute sulphuric (vi) acid of various concentrations were placed in five test tubes.
0.269 of zinc granules was used in each experiment and time taken for each experiment to be completed
noted. The table below shows the results obtained.

Acid concentration

0.25M

1.5M

1.6M

2.6M

3.5M

Time in sec

500

250

67.5

40

30

1
time(s™)

a) i) Complete the table above by calculating ﬁ
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ii) Using the grid provided plot a graph of ﬁ against concentration of the acid. (3mks)
i

e(s

Cly
)
f\r\
02
)
ol
(b
iii) Using the graph determine the rate o&@&tion when the concentration is 1.5M. (1mk)
iv) Briefly explain the relationship Q(@een the rate of reaction and concentration. (2mks)
(%
..................................................... Gt
<
.......................................... s(&Q)
\

v) ldentify any other condition if carried would increase the rate of reaction between Zinc and Dilute
suplhuric (vi) acid. (Amk)
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b) What volume of hydrogen gas is evolved when all the zinc is reacted with excess dilute sulphuric (vi)
acid. (Zn = 65.4, molar gas volume = 22.4 litres) (3mks)

7. Study the scheme below and answer the questions that follow.

p
a) What property of mixture S is shown in step 1. (Amk)
b) Name the following. (1mk)

i) Solid U
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c¢) Write the formula of precipitate R. (Imk)

d) Identify the ions present in solution T. (Imk)
e) Write an ionic equation for the reaction between solution T and Barium chloride solution. (Imk)
f) Identify mixture S. (1mk)

g) i) Write a chemical equation for the reaction in which the white precipitate dissolves in excess reagent
in Step I1. (Amk)

h) Starting with lead (I1) oxide, describe how a pure sample of lead (1) sulphate can be prepared in the
laboratory. (3mks)
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