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INSTRUCTIO IDATES:

Enter the information required in the boxes o
Answer ALL the SIX questions in this bot;k
The mark allocation is indicated for ca

Verify that this booklet contains SIX questions and no questions are repeated and there are no blank pages.
Inform the invigilator in case thi kletseontains less than six questions; guestions are repeated and there are no blank pages

Blank spaces in this t may be used for rough work.

In calculations, yo jsed to show all the steps in your working, giving your answer at each stage.

All neces ig must be shown. No marks will be awarded to answers without brief statements showing how the answers have
been obtaine ‘

Calculators may be used.

Noiseless and non-programable Calculators arc allowed

Useful Data:
RAM: C=12.0, H=1.0, 0=16.0, Ca=40,N= 14,5 =32
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SECTION A: PHYSICAL AND GENERAL CHEMIST

(a) Define the following:
(i) A mole

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

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

(iii) Calculate the number of hydroxide ions present in 20 g of calcium hydroxide @C\

(Avogadio constant, L = 6.02 x 10%), O ‘
................................................................................................... 7 O L S
(iv) 23.5 cm® of a solution of sodium carbonate needed 25.0 cm® of a 0. chloric acid for
complete reaction. Calculate the concentration of the sodium carbo tion in mol/dm?.

(6 marks)
b) (i) What is a crystal? _ : c)
(ii) State any two pieces of mfo&ﬂn be obtained from X-ray diffraction technique
(2 marks)

c¢) Given the following d enthalpies of combustion in KJ/mol:

Hydrogen=-2 arbon = —394, Methane =— 890
(i) Calculate the stdndard enthalpy of formation of methane

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

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

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

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

--------------------------------------------------------------------------------------------------------------------------
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(i1) Using the following bond energy terms in KJ/mol; C —H=+414, C=C=+611, O - H =+463,
C - C =+347, C - O = +358, calculate the enthalpy change for the reaction:
C2H4(g) + HZO(I) -} C2H50H0)

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

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

. (5 marks
d) The following is a list of standard electrode potentials.
A: ]zcaq) +2e”" = ZIan)} EC = +0.55V d @
B: Felay +e” SFelyy EC€=+077v O .
(i) Which species will be most readily oxidized? Q *
............................................................................................ R Q
(ii) Write a cell diagram when cells A and C are coupled ' 6\ -
> ‘
(111) Calculate the emf of the cell setup between cells A and C. A\
| & (3 marks)
e) Given the reaction; 2A(aq) + B(ag) = C(aq), if 1.0 and 0.75 mol of B were placed in a 1
litre vessel and the reaction was allowed to reac um at a given temperature. At equilibrium,
the amounts of A and B were found to be 0.7 .60 mol respectively, calculate the equilibrium
constant, Kc, for the reaction at that temperaf
(2 marks)
f) (i) What is a buff
(ii) Calculate the pH of an acid buffer made from a solution of 0.05 M ethanoic acid and 0.2 M
sodium ethanoate (Ka (CH3COOH) = 2.0 x 10 moldm™).
(2 marks)
(TOTAL =20 MARKS)
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2. (a) Thorium, %33 Th decays to a radioactive isotope of radium,?33Ra by alpha cmission. The half-life

of thorium is 8.4 hours.

(i)Write a balanced equation to represent the above change.

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

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

; (3 ma
(b) The first ionization energies of the clements in period 2 are given below. _ _
Li Be B C N 0 F Ne
520 900 301. 1086 1402 1314 1681 2081 O
) <
(i) Wrile an equation to represent the first ionization energy of oxygen. Q ¢
.......................................................................................... o > N

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

| \a (3 marks)
c) Trichloromethane (CHCls, BP = J6:8°C) oxyethane (C2HsOCaHs, BP = 34.6°C) show
ncgative deviation from Raoult’s ~ -

(1) What do you understand egative deviation from Raoult’s law?

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

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

cvidences to show that there is negative deviating negatively from

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

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

e e e e e T C————SyE—
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(ii1) In the grid provided below, sketch and label for the above mixture, the vapour pressure -

composition curve.

d) Identify the nature of the binding forces responsible for the following:

(i) The rigidity of candle wax O

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

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

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

*(3 marks)
¢) The data below was obtained for the reaction 2 en ethanoxc acid and clhanol in the presence

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

of an acid catalyst.

CH3COOH;) + CH5CH,OH COOCHzCHso) +H,0)

trations in mol/dm®

- 5 CH;CH,OH(I H* Rate /
Experiment I-a) _ [ (ranoldzm':‘)( 2 (mE)IdJ:]rf:‘) (moldm™S™)

1 30 0.05 0.05 5.7x10°
g 0 0.10 0.05 - 5.7x10%
3 1.2x10%

B

30 0.05 0.10
, \) 0.36 0.05 0.05 7.1x10°
(i Ee order of the reaction with respect to:

[CH;COOH(T)]

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

P R L L R R R
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PR .

,,,................-'-.-o.--v--------------------------..------.'--......--.---.----------..-u-------ﬁ----------u-..--..-
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T T L L e e R R L R A R et e

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

(iiii) From experiment 1 calenlate the viiig of the rate constant, K, indicating its units.

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

() (6 marks)

SECTION B: INORGANIC CHE

3.a) Complete the table below for the most stable hydri@p od 2 elements.
N V.4s
Li Be B 5 N (6] F Ne

Formula of hydride

Acid/base character

= (5 marks)

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

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

; (2 marks)
¢) Write balance ations for the action of heat.on:
A Li
B: :
\

C: Mg(NO3)2 \

.............................. o \
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d) (i) State any two reasons why the chemistry of lithium and its compounds differs from the rest of

group | elements, but resembles that of group Il elements and their compounds.

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

(i1) Sketch a graph that shows the variation of the first ionization energles of the group | elements

as the group | is descended.

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

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

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

.................................... A\ : (4 marks) -

c) (1) “Inert pair effect” is a term commonly as %wnth group IV elements. What do you
understand by “inert pair effect”? {

(6 marks)
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4) a) Amrnomum iiitratc and ammonium sulphate are important fertilizers in agriculture.

(i) With an explanation, state which of the two is a better nitrogen containing fertilizer?

(i) What cffect will too much addmon of this “better’ fertilizer have on the pH of the s0il? Explain

your answer.

b) Fluorine, chlorine bromine and iodine are some elements of group VIl a

molecules
(i) Which of the molecules will have the lowest bond dissociation ene@% a reason.

(ii) What are the functions of: A\
A: Fluorine in tooth paste? _ @
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d) Transition metals exhibit characteristic propertics. Explain how the following characteristic
propertics of transition metals arisc.

(i) Variable oxidation statcs

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

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

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

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

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

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

(e) Given the complex ion [Fe (CN)]*~, indicate the coordination number and oxidation stghc
central metal ion

CoordiatioN DUDADEEY . . .o vmms i ses v ssan b s esas s s s s v s

OXAAALION STALE! 11 .eivvrrvneninereneretetieeatsinersrarrserearantsarsatresnaanaes Q ..................
(2 marks)
’\% (TOTAL = 20 marks)

5.) A solid organic compound obtained from a natural x as isolated by extraction using an
organic solvent. A 1.0 g portion of this compound gave bustion 1.7765 g carbon dioxide, 0.973

g of water. An analysis of the compound revealed &ml pound contained carbon, hydrogen and
oxygen only. Another analysis of the compound,

a mass-to-change ratio of 76. :
a) State the analytical technique or experimental ap ch that could be used to:

at its most significant peak corresponded to

e s ———————
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...........................................................................................................................

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

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e R D B A S A S AT
% (5 marks)
¢) Another organic compound was found to contain carbon, hydrogen and chlorine. Describe briefly how
you would confirm the presence of chlorine in the compound. : \

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

....................................................................................................................... Q

d) Giving reagents, reaction conditions and observations, give chemical tests to distinguish beame

following organic compounds. *
(i)  CHi:COCH; and CH3CHO ' 0

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

(i)  CH;CH=CH: and CH3:COOH \@

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

e) Given the organic compounds;

: ?Ha . \
B: CHs - € CHs W\IHz)COOH
Br ' '
) Identify the 0 rism exhibited by compounds B and C \.
Compound BR ... civrriieninnns RS PP
Comp 05 Qg smih e e e pens i samapiis g s b S s S ek

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

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

) Name compound A.......co.ooueiiiniimitinminiimisis i e \
(5 marks)
(TOTAL = 20 marks)
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6. a) Give the product for each of the reactions below.

()  CeHs _Conc.HaSOa/conc. HNOs
Reflux; 55 — 60 °C "

(i) ~CH3CH2CHBr NaOH/alcohol,

Reflux

(i)  Write down the reaction mechanism for the reaction in a(i) above

b) Study the reaction scheme below, then answer the questidns which follow

B: CH3;CH:.CN Q,
Q)

D «—SHCO0 _ c}iN «1— CHONH: \
A C .

NaNO/HCl ‘ | A\%

(@
A:

R, S PP PPT PPIT T FRL TRV TSR PP PIVERTED s
(iv)  Identify the functional group present in compound C and give a chemical test to identify the

aa . LR shes
. ey T TR R S R R R R R R R R faee sesssssansasd
eheseEsEBPERAtATEELTALE VAT TR E R Ea

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

........................
......................
------------------------------------------------------
777777

ge "
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(12 marks)

¢) Given the amino acid, H2NCH2COOH, , .
(i) Name one method that could be uséd to separate the amino acid from its mixture with other

components
(ii) Give the formula of the amino acid in a neutral medium @

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

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