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>

Mobile phones are NOT ALLOWED in the examination room.

Answer ALL the SIX questions in this booklet.

_The mark allocation is indicated for each question. Each question caries 20 marks.

Verify that this booklet contains six questions, no questions are repeated and there are no blank pages.
Inform the invigilator in case this booklet contains less than six questions, guestions are repeated or there

are blank pages so that the booklet should be changed.

Blank spaces in this question bocklet may be used for rough work.

In calculations you are advised to show all the steps in your working, giving your answer at each stage.

AJl necessary working must be shown. No marks wil! be awarded for answers without brief statemenis

showing bow the answers have been obtained.

Calculators may be used.
Useful Data

Relative atomic masses (RAM)

C=12.0,0=160,1H=1.0,A1=270,8=320Na=23.0N= 14
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SECTION A: GENERAL AND PHYSICAL CHEMISTRY

1) a) Define the terms
i) Relative molecular mass

i) Mole iy

(2marig)
ed with an excess of potassium iodide
sulpate solution. The relevant ionijc

b) In a redox titration 20cm’ of 0.1M copper(ll) sulphate solution was react
solution. The iodine produced reacted with exactly 40cm’ of sodium thio
equations are given below.

200 +4I' ——p  2CUIF
28,07 +1; ——— 21+ 5,04
i) How many moles of iodine were produced in the above reaction e

i) Calculate the concentration (moldm™) of the sodium thiosulphate solution

iii) State a suitable indicator for the titrating iodine with sodium thiosulpate

{Smarks)

¢) A radioactive substance R producing alpha, beta and gamma particles has a half-life of 1§days.
i) Draw a well labelled diagram to show the paths of the three particles passing through an electric field

i1) Briefly describe the experiment which led to the discovery of the nucleus stating the observations that were
made

(Smarks)
d) Consider the equation:
CH;COO" + HO——» CH;COOH + OH"
i) Identity the acid base conjugate pair s
ii) Calculate the PH of 0.02M bariumhyroxide solution
____(3marks)

e) An experiment was conducted on the rate of decomposition of dinitrogen pentoxide at constant volume.
Nsz T ZNOZ(Q) =+ I/ZOZ(L.)
The following data was obtained.

Exp’t number [NzOs]/molme- Rate/moldm™
e 24x10° 4,02 x 107
L 7.20x 10° [20x 107
3 1.44 x 107 2401 x 107
i) Suggest any suitable methed that could be used to follow the rate of this reaction T,
ii) Determine the order of the reaction L
iii) Give two reasons why the rate of reaction will increase when temperature is raised i
gt Gl oS
" _(5marks)

o = (20 marks)
TOTAL = (20 marks)
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1) Deaw the optical isomers of compound X,
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e BN A S AT (9marks)
n 1) On the \pau. provided below sketch the apparatus for hc:mnn under reflux
ih) Give a reason for heating under reflux ” - o
i g “.:.. o) (3marks)
&) 1) Give the name and structural formula of an example in cach case of:
A, 2 primary aliphatic amine
B. a primary aromatic amine
" C.a ;:-rimar_\n' aliphatic amide
D, anitrile _
1) Write equation stating reagents and reaction cenditions how you would prepare
Compound A from a nitrile
i Compound B from a parent hydrocarbon
Comp—ound C from a parent acid
Compound D from the amide (8marks)
TOTAL = {20marks)
6) 2) The following table gives some hydrocarbons and their boiling points.
Sample | Compound Boiling Point/’C
A CH;CH(CH;)CH,CH,CH; 60.3
B CH;3(CH,),CH3 68.9
C CH;CH = CHCHj; -6.2
D
CH, 81.0
f ICHz
! |
i CI‘l"
] 2 2
| N
{E H.C — (‘Hg
! | 12,1
] H.C — CH,
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1) Give the systematic names of:
Compound A e

Compound B i
o erof:
i) From the list of hydrocarbons choose one compound which is an isom

Compound A _

s i 5T A
i e AR

i st
i vt

CompoundC rp T w—y
iii) Explain why the boiling point of U""I“‘""dq A and B are differen
b) State Markovaikov's rule
o e, VA A At oot A LN R i W A 0 G S o el . A e S G S S Ay Wi = oo - (7mark‘;)_
)\tud\{fwg reaction scheme below and unswcr the quutmnq which follow
Cold OHIKMnO;4
A = Qzonclysis Cilg . ,—.‘-'3H7OH
C
HBr
D _, aleoholic KON reflux P;I‘hBT
i)  Give possible structure for :
D_
B
i) Give reagent and reaction conditions for steps a and b.
a
b
iii) Give the structure and names of the products formed on the ozonolysis of A.
= (8marks)
d) The carboxylic acid, CH;COOH, and the aldehyde, CH;CHO, both undergo condensation reactions.
i) What is a condensation reaction
it) Write an equation to illustrate the condensation reaction for each of them
(2marks)
¢) The acylation of benzene is an electrophilic substitution reaction
i) ldentify the electrophile in the reaction
ii) Write out the equation, giving reagents and reaction conditions, for the acylation of benzene to produce
phenylethanone CgH;COCH;.
iif} Outline the mechanism of the reaction. g
el e e ——— e {3marks)

TOTAL = (20marks

THE END
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