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INSTRUCTIONS TO CANDIDATES

Answer all questions in section A and six questions in B

All questions must be answered in the spaces provided.

¢ masses 18 supplied.

The periodic table; with relative atomi
-programmable

Mathematical tables (3 figure tables) are adequate OF non
scientific electronic calculators may be used.
plicable.

[ilustrate your answers with equations where ap

Where necessary, us¢ the following

Molar gas constant; R — 8.31Jk' Mol

Molar volume of gas atstpis 224 litres

Standard temperature =273k

Standard pressure. — 101325Nm™.
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'SECTION A (46 MARKS) i |

Answer all questions from this section

| | . _
4 1. The standard electrode potentials for some half-cell reactions are given
below. : L .
» 5o
| Hooo
Cl-(aq) —»5Cl(g) +e -1.36 \
|
Mn?*(aq) + 2H,0(1)— M,0,(s) + 4H*(aq) + 2¢  —1.53 \,!
(a) Writethe; | |
i) cell notation for the cell formed when the two half cells are combined. |
(1 mark)
J ). -equation for the overall.cell reaction. .. (1 Y2 marks)

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

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

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

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

- (c) State whether the cell reaction is feasible or not. Give a reason for

your anSwer. (1 mark)

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

!
.....................................................................................

(1 mark)

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

ooooooo
-------------------------------------------------------------------------------

(1 mark)

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

.....
‘e
---------------------------------------------------------------------

‘Scanned by CamScanner



(b)Explain why the value for the first electron affinity of Sulphur is

negative whereas the value for the second electron affinity is positive.

(3 marks)
3. An organic compound Z has the structure
ot~ ) coon
(a) Name the functional groups in the structure of Z. (1 mark) —.

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

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

(b) State what is observed and write equation for the reaction in each case

that takes place when Z is

(i) treated with a cold aqueous alkaline solution of potassium
manganate (VII) | (2 marks)

Observation:

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

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

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

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

(i) added aqueous sodium hydrogen carbonate solution  (1%2 marks)

Observation:

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

---------------------------------------------------------------------------------
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Equation:

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

4. (a)

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

Define the term electrolytic condwivity.

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

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

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

(b) The electrolytic conductivity of a 0.0634 molar solvion of a weak

acid HA at 25°C is 1.138 x 103 scm’! and its molar conductivity at
infinite dilution is 398.5 scm? Mol'!. Calculate the :
1) degree of ionization of HA

.......................................................................
-.----.-.-..-o---......c-..-.-‘-A-.-A..:u- ..............................................
T S P TSP R R X T R O
....................................................................................

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

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

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

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

5. (a) Write equation for the reaction between chlorine and;

i) cold dilute sodium hydroxide solution (1 %2 marks)

ii)  Potassium iodide solution

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

(b) State what:
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as heated.

en if the resultant mixture in (@) () W
(1% marks)

i) would happ

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

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

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

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

6. (a) Nylon—6, 6 is formed by

diamine and hexane -1, 6 — dioic acid.

ation of nylon -6, 6. (1% marks)

i) Write equation for the form

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

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

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

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

-6, 6. (2 mark)

...ao.n---.o---o----o-on--on.--o-oon-nn-o--nnc----soon-cooo-oo--n--.-ou-a..u..

(b)(i) The osmotic pressure of a solution containing 2gdm™ of nylon-6,6

at 25°C was 20308Nm2. Calculate the relative molecular mass of

1 .
nylon 6, 6 ( 2 marks)

--------------------
------
-------------------------------
------------------
lllll

------------
-------
-----------------------
--------
oooooo
oooooooo

ooooooo
ooooooooooooooooooooooooooooo
‘‘‘‘‘‘
.
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7. (a) Complete the following equations and in each case, outline the
mechanism for the reaction

CH3
ﬂ/ HBr {3 marks)
DL,

(3 marks)

Conc.Hy S04

() CHyCH,oH ot

8. Write equation for the dissolution of each of the following salts in water.

State whether the resultant solution is neutral, basic or acidic.
(2 marks)

a) Potassium chloride

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

..........
------------------------------------------------------------------------
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b) Aluminium chloride (2 marks)

--------------
ccccccccccccccc
-------------------------------------------------------
----------------
-------------
--------------------------------------------------------

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

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

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

9. Various concentrations of A and B were reacted at a constant

temperature. The table below shows the initial concentrations of A and B

and their initial rates for the reaction.

- [Experiment | [A]-(Moldm™)- {B} (Moldm>) . | Initial rate (Moldm™s™)_|
1 0.4 0.4 7.0x 10
2 0.8 0.8 2.8x10°
3 1.6 0.8 112x10% J

(a) State the order of reaction with respect to A and B.

A s prvsms e siass s SRS FRE RO s SR S BT ST ( V2 mark)
s TOUTUTT TP PP T TSP TT T LL T LI DRI L ( ¥2 mark)
(b)Give a reason for your answer in (a) (2 marks)
(¢) Determine the overall order of the reaction. (1 mark)
7
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Br
v

(b)
to @/QCHzCHa (3 marks)

n solid R was forme

(1 ¥s marks) / /

11.(a) When ammonium dichromate was heated a gree
ation for the reaction that took place.

Write equ

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

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

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

(b)R was heat

i) State what was observed (1 mark)

.................................................................................
........
’

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

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

----------------------------------------------------
se v

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

..............--o---.------cc-o----.---..-..-.

ted with water gave @ yellow

when tred
olution turned orange when acidified with

ify;

(¢) The compound

solution. They
ulphuric acid . Ident

ellow s

dilute s
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I
mel ’ |
T oo & Y2 mark
R ‘ i)the ion that gives the yellow solution its colour. ( )

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

.............
--------
......................
PR
--------
...............

for the reaction leading to the formation of the

iii) Write ionic equation
(1 2 marks)

orange colour.

ase e .--ovo------'---"""'""""""""l--.... »
RS P
LR
e ssses e sans s en

ser et s aan e

ses v .w .----.o.---'.ac---o--o----............
e
PR .

(d) The resultant solution in (c)(iii) was added to excess sodium
hydroxide solution
(i) State what was observed. (1 mark)

------------------------------------------------------------------------
“en .

(ii) Write equation for the reaction that took place (1 z marks)

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

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

12.(a) Nitric acid and water are miscible in all proportions. They form a
constant boiling point mixture having a boiling point 121°C, composition
68% by mass of nitric acid and density 1.42gem. 4

1) Define the term constant boiling point mixture (1 mark)

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

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

if)  Sketch a labelled diagram of the boiling point — composition for

nitric acid and water system. (The boiling point of water and nitric

acid are 100°C and 83°C respectively) (3 marks)




iii) Describe what would happen when 20% nitric acid is fractionally

distilled. (2 marks)

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

(b)Explain why nitric acid and water form a constant boiling point

mixture, (1 mark)

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

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

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

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

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

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

13. 0.0291g of compound P containing carbon, hydrogen éﬁd oxygen gave
0.0581g of carbon dioxide and 0.0239g of water on combustion.
a) Calculate the empirical formula of P (3 marks)

-------------------------------------------------------------------------------------
....................................................................................
....................................................................................
L e I R A R RS A R A
....................................................................................
....................................................................................
....................................................................................

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

b) When 0.14g of P was vapourised at 20°C and 740 mmHg pressure, it

occupied a volume of 39.5¢cny’. ;
i) ‘Determine the molecular formula of P _ (2 marks)

....................................................................................
T T TR L R L
-----------------------------------------------------------------------------------
------------------------------------------------------------------------------------
....................................................................................
...................................................................................
...................................................................................

---------
---------------------------------------------------------------
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ii) P reacted with sodium hydrogen carbonate with effervescence Write

, the structural formulae and TUPAC names for all the possible isomers

of P !
(2 marks)

------------
..............
.........
.........
...........
..........
...............
i
..............
.............
......
------------------------
................
...........
-----------------
-----------
e
-----------------------------
................
---------

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

(c) Write equation to show how one of the isomers of P can be converted

to 1-Chloro-2-methylpropane (2 marks)

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

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

14.State what would be observed and write equations for the reactions that

would take place when:

a) Potassium iodide is added to acidified potassium manganate (VII)

solution. (2 % marks)
Observation

i I /Q‘ P e e
Equation

&z :

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

sulphate solution

b) Dilute hydrochloric acid is added to sodium thio
(2 . marks)

Observation

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

""'-'----------------.....--....-----------l--0--------'------------0-----~---"'°

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

= cosenesue
esasssasesanssvenens . cessassusssssssrensl RN aenas
. .
TR R
sas s
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c) 2 or 3 drops of 2,4 — dmltrophenylhydrazme is added to a dilute
solution of propanone. (1 % marks) \

Observation

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

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

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

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

d) Tin (II) chloride is added to Iron (III) sulphate solutmn (2 % marks)

Observation
Equation

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

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

15.Name one reagent that can be used to distinguish the following pairs of
organic compounds and in each case state what would be observed when
each compound of the pair is separated treated with the reagent you have

named. :
a) r CH,Br
and. < 5
Hs (3 marks)

Reagent

Observation

....................................................................................... 3|

14

Sy
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X CH c’? Q
3C—0ON} and N*O0—c Q
Reagent ¢ Na C“é——ﬁNg
(3 marks)
T

.........
------
eres
.............
.....
ooooo
-------
----------
e
---------
“eee
---------------
-----------
------
-----
.....
...............
.........
........
.........
----------
-------------
......
......
-----
e
""""""""""
..........
........
............
...........
.

.........
------
------
------
------
“re
..............
........
........
.........

.........

v

C) ' @/N HCHj@ : _NH,
) o : (3 marks)

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

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

------------------------------------------------------------------------------------
“cen . .

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

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

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

de dioxide, S 0,Cl,,

16.Sulphur dichlori
Jowing equation

according to the fol
Cly(g) = S0+ Cl2,(9)

was placed in 2 2 litre v
1.5g of chlorine was

stant , Kp.

S0,
When 13.5g of S0,Cly,
ospheres;
r the equilibrium €01

aen
-------------------------

essel and heated at a
formed at equilibrium.

pressure of 2 atm
(1 mark)

-------
oooooooo
---------------------------
nnnnnn
-----------
---------------------------
e

----------
-------
----------------------
nnnnnnnnn

15
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— (b) Calculate the value of Kp and state its units | (5 marks)

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

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

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

_(c) State.what would happen to the position of equilibrium when;

(1) Pressure is reduced ( /2 marks)

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

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

(i) Sulphur dioxide is removed from the equilibrium mixture.

(2 marks)

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

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

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

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

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

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

------------------------------------------------------------------------------------
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(i) State the method which can be used to concentrate the ore you have

named in () () . ( V2 mark)

(b) The concentrated ore in (a) (ii) was converted to zinc oxide.

i) State how the conversion was carried out. ( Y2 mark)

if) Write an equation for the reaction that led to the formation of zinc

oxide. , _ ; (1 %2 marks

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

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

(¢) The zinc oxide in (b) was mixed with coke and limestone; the mixture
put in a blast furnace and hot air blown into the furnace.
i) State the purpose of adding coke (%2 mark)

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

it) Write equation for the reaction that takes place leading to the

formation of Zinc. ’ ' (1 mark)

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

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

(d) Zinc powder was added to dilute sodium hydroxide solution.

1) State what was observed. (1 %2 marks)

e e LR R R T o T T T e e

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

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

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

(e) Explain why it is advantageous to have a sulphuric acid manufacturing

plant near a zinc extraction plant (1 mark)

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

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