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1, (a) Consider the following structures F, Q and R".

t"r__--,-",

Ho, / "'7flt'" " I* '"\4-H ,".{*n II A cr__T1__H"
tJ i ryt'

P,.Q?
(i) ilefircethe configuration of all stereogenic centres of F, Q and R as R/S

1, 
(12 &4arks)

(ii) Identify thestereochemical relationdhip between tlee pairspf P anct Q, Q and R
. &P and R." '

'{ (s6 Nsantrs)

(iii) ilrat+ Newmann, Fiseher and Sawhorse representations of F, Q and R
lespectively.

(XZ lVtrarks)

(b) '."ttttt'

.rrrrrr/CMe,

Me

(i) Draw all the possible chair confonnations of the above trisubstituted cyclohexane
compound.

(15 Marks)
(ii) Give reasons indicate the most stable conformation of the above possible chair

forms (Your arxswer should inctrude the various destabilising interactions that
contribute to the total strain of,each conformation).

(15 Marks)



(c)i)Sawhofserepresentations(A-C)ofthreeconformersofanorganicrnoleculeare'give
berow. Ranktheserepresentation, 

n-c irr?#"'^d""r "iitr"r"uritrg 
stability (reast to most

roUf.l and briefly explain your ans\tir' 
H- -cHs

(tS Marks)

0ercentageofcholesterclanditserrantiomerarepresentinasanrpleu
specific rotadon "f':l;;;tTi;; 

up**ino'iotation of pure cholesteroi ir

phiraX or aehiral'

t" -lIt
r\ \*.,'"\*ki\"/ 

"I

f':-"'-J

CH2CH2BT

(25 Marks

A

1.

ii) What is the

an observed

32.CIo.

2. (a) Statewhether tlre following rnoleeutres are

ull
il s q, ii)
' "..=. -ji ts'-ry*

{. -T" "y**i }**
tl- -.o"-- l' 1**/

"-.lr i1li
{1

trj'r 
(3,, Mark

(b) Describe a method to resolve an enantioineric mixture of 1-phenylethanol by using

'-' -1,2-br*.""tli'u'l""vii* anhydride and (-)brucine' 
(3s Marli

(c)i}Explainthefractionofrnoleculesofagaswithvelocitvattwodifferenttemperatur
Tr and 12 (Tz>Tr) by drawingu.*u 3i*"rttutar distribution of velocuhtit***

li)Explainwhat-wouldhappenJgthenewplessureofagaswhentlrenurnberofmolel
of the gu, *a d";i;*- of the container is halved' 

(20 Mark



c) Consider an ionic compound MX2 where M is a meta.tr that forms a cation of +2 charge,

and X is a nonmetal that forrns an anion of *tr charge. A Born-Haber cycle for MXz is

given below. Each step in this cycle has been assigned a number (1 * 7).

T- lm\

e$-% fs)

Answer tXre given qr.lestions using the above informaticn.

i) Identify one step (1 - 7) ttrrat is endotherrnio as written.

ii) Which step (1 - 7) corresponds to AHo,us? -, c

iii) Which step (tr - 7) con'esponds to AH%?

iv) Use the following energy vaiues to calculatethe lattioe i*rugy (in kJmol-i) for MX2'

AHoruu :296 kJmo]-r, Afr"f = -421 kJmol-t, 1" ionizatfun energy :378 kJmol-I, 2nd

ionization energy:555 kJrnol-l, bond dissociation enthalpy:310 kJmol-l, electron

affinrty = -427 kJnnol'l 1 {30 Marks)'.i
d) ilList out ttrc characteristics of a primary standard solutions.

ii) A 6.50 rn1, of 0.100 M HzCzOa is required to neutraXize 10.0 mL of NaOFtr solution

in a titration . Calculate the base concentration'

{3S Marks)
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