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Use the information in the table below to answer the questions that follow

Element Atomic Radii (nm) Tonic radii nm
D 0.231 0.133
E 0.181 0.099
F 0.160 0.065
. G 0.195 0.114
a) i) Are the members in this group likely to be conductor or non — conductors? (1mk)
ii) Which element would have the lowest atomic number? Explain. (1mk)

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

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

b) The grid below represents part of the periodic table. Study it and answer the questions that follow.
(The letters are not the actual symbols of the elements)

Vv . w
XY Z

i) Select the element in period three which has the shortest atomic radius. Give a reason for your
answer. (2mks)

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

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

i) Using dots (e) and crosses (x) to represent outermost electrons, draw a diagram to show the

bonding in the compound formed when chlorine reacts with element X (Imk)

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

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

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

iii) When three liters of chlorine gas were completely reacted with element Y, 11.85g of the product
were formed. Calculate the relative atomic mass of element Y. (3mks) |

(R.AM of chlorine = 35.5, molar gas volume = 24 liters)

2
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Substance W
.a) Name;
i) Substance V (1mk)
................................................................................................................. §
ii) Solid X (1mk) |
b) Write an equation for the preparation of hydrogen sulphide (1mk)

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

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

(1mk)
d) What is the purpose of the water in the second flask? (Imk)
) What precaution should be taken when preparing the gas? (Imk)

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

-----------------------------------------------------------------------------------------------------------------
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f) Explain the observations made when dry hydrogen sulphidefisexpdsed et Bexd (1) adeiegeom

paper (2mks)

R L R R R R I NNNInnmnmmIImnInmnnnrs

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

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

g) State the observation that would be made when hydrogen sulphide gas is bubbled through

acidified Potassium dichromate (VI) solution (1mk)
h) Explain why it is not advisable to dispose off hydrogen sulphide gas by burning (Imk)

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

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

The empirical formula of a hydrocarbon is (CHy). It has a density of 0.001167g/cm’ at room
temperature and pressure. (Molar gas volume at r.t.p is 24dm3)
a) Determine the molecular formula of the hydrocarbon (3mks)

R N T T T R
.................................................................................................................
.................................................................................................................
..................................................................................................................

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

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

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

c) Ethene gas burns in Oxygen to form Carbon (IV) oxide and water.
i) Write an equation for the reaction between ethane gas oxygen gas (1mk)

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

-----------------------------------------------------------------------------------------------------------------
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if) 15cm’ of ethene gas were mixed with 50cm’ of exygen gas and the mixture was ignited into
complete combustion. Calculate the volume of excess unreacted gas (3mks) é

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

LIRS S Tivte s euete sttt ettt et sttt et et e e e ettt
d) What happens when ethene gas is bubbled through bromine water? (2mks)
e) Give any two uses of ethene gas (2mks)

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

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

4, Below is a simplified diagram of a Down’s cell used for the manufacture of Sodium metal. Study it
and answer the questions that follow.

Hole through
which sodium
chloride is added Chloride gas
v
Circular =
steel L Circular steel
L—-—lzﬂ : ! =
| 1
t
: E— i ————+—Diaphragm
Diaphragni— | - — parag
_ j — Anode
a) Name the substance the anode is made of (Imk)
b) Explain your answer in (a) above (1mk)

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

B A

-----------------------------------------------------------------------------------------------------------------
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L

¢) What is the role of the diaphragm in Down’s cell (1mk)

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

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

_ /\ *s cell for the manufacture of Sodium metal Calcium chloride salt is added to lower the
meltilg mmt from xaa“c to 600°C. Explain why it is necessary to lower the melting point
(Imk)

R R L Ly R R N Ll LA LR R TR R R R R R P R P PR PR T R TR R P Ry

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

STl

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

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

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

e) Calculate the mass of sodium metal produced if a current of 50 amperes is passed through the
molten Sodium chloride for two (2) hours (Na = 23, F = 96500C) ‘ (2mks)

.................................................................................................................
-----------------------------------------------------------------------------------------------------------------

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

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

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

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

f) Below is a list of potential differences obtained when metal P, Q, R, S and T are used in the
following electrochemical cell
Metal (s) / Metal ions // Copper (II) ions / copper (s)

Metal - Reduction Electrode Potential

P - 110V
Q -0.46V
R 0.00

S + 045V
T +1.16V

i) Which metal is likely to be Copper. Explain (2mks)
2 i) Identify the strongest reducing agent (Imk)
6
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iii) Which two half — cells would be combined to produce the highest voltage? (1mk)
iv) Give a cell representation of the cell in F (iii) above. (2mks)

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

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

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

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

The table below gives the volume of hydrogen gas produced when different acids of 50cm’ were

each reacted with 10cm piece of magnesium ribbon in a conical flask.

‘Volume of the gas evolved in cm” using
Time IM Sulphuric (VI) Acid IM ethanoic acid
10 35 2
20 ' 56 4.5
30 73 7
40 85 11
50 91 13
60 97 15 -
70 100 17
80 100 20
90 100 23
100 : 100 26.5
20 - 100 | 30 w

a) On the graph paper provided, plot on the same axis, the graph of volume of gas produced against
time (4mks)

b) From the graph, determine the rate of reaction of both acids at 55 seconds
i) IM sulphuric (VI) acid ~ (Imk)

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

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

ii) 1M ethanoic acid (1mk)




(2mks)

ain the difference in the rate of evolution of the gas as determined in (b) above

d) Calculate the number of moles of hydrogen gas produced when 10cm magnesium ribbon is
completely reacted with 1M sulphuric (VI) acid. (Molar gas volume = 24dm® at r.t.p) (2mks)

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

R R O R R Y T

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

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

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

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

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

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

-----------------------------------------------------------------------------------------------------------------
.................................................................................................................

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

6. The following set — up was made in an experiment by a group of form four students. The readings of
the balance before and after experiment were indicated in the diagram below. Given that the initial
temperature of water was 26.7°C respectively. The specific heat capacity of water is 4200Jkg k!

hermometer

50cm’ of water
of density
1g/cm’

b | o

g Determine:
a) Temperature change that occurred (1mk)

.................................................................................................................
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f) Use the following thermochemical processes to answer the questions that follow;

C3Hg(g) + 5025 —3CO%4) + 4H20q) AHc = -2220kJmol™
Cs) + Ozgy—> COx) AHc = - 393kJmol
Hag) + %2 Oyg) —» H20q) AHc = -286kJmol™

i) Draw an energy level diagram representing the formation and combustion processes of propane,

carbon and hydrogen (2mks)
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-----------------------------------------------------------------------------------------------------------------

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

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

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

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

7. Use the flow chart below to answer the questions that follow

E

T

- Ste‘I CH;CHCH; Hl.gh temperature Polymer D
Ni/H, High pressure
Conc H,SO4
Substance F Nag) Gas H
H'/KMnOyq)
Gasl. [€ Substance G
Step 11| NaOH
Q
Sodalime + heat
A 4
(R Fepmp| CHaCHCT
a) Name the following;
i)GasL (1mk)
ii) Gas H (1mk)
iii) K (1mk)




-
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..................................................

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

(Imk)
u) Step H ................................................................................................ (1 mk )
m)stepm .................................... ceennens feeeesereanereeneneasiestaertaaeaarasassasiatans (lmk)
c) . Draw thestmcture ofcompoundE ............................................................... (1 mk |
oy e cheel i or he complete combusion ofsubsance i
e) . Name the condl non and reagcnts m Step m ..........................................................
i) Condition " (1mk)
u) Reagent ............................................................................................... (1 mk )

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

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

f) Calculate the mass of salt Q that would be formed by using 21.9kg of G when it reacts with excess
sodium hydroxide (2mks)
(C=120,H=1.0,Na=23.0,0=16.0)

................................................................................................
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g) i) Draw the structure of polymer D (1mk)
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ii) State one use of the above polymer ' (1mk)
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