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l. (a) Consider the fotrlowing pair of structures I, J and K"
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(ii)

)
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f*urtnuthe configuration of all tFre stereogenic 
"*rr*u 

*f X, iand K as RIS

{1? marl<s)

{derctify ttrre stereoehemical relationship between the pairs of (I and "}}, (,tr and K}
and ({ and K}.
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{tti) ilraw Newmann and Fischer representations of Io ,}.and K.
(12 rnarks)

{i} Draw all the possible chair conformations for all stereo isorners of the above
compound (1,2,4 trisubstituted cyclohexane). 

(lS marks)



(ii) Give feasons indieate the rerost stabtre conformation of the above possible *hair

fonns {yo*r *rlr.i" ,rrould i*cludl- trr- various destabilisi*g ir*eructtoras *rar

contribute to the total strain of each eonforrnation)" (15 xaaarlEs)

(c) i) Identify wiretleer tlee followillg paits are enantioffiers' diastereomefs or idantical

comPounds'
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ii) A soXuticrl PlePared

slleeific r*tati*n *lf -900,

I

by mixing R and S enantiomers wfts found

wtiere the ptue solution rotates at -X350'
+'

i
t* hal'e ctrserved

clh**s***ct Wm*i*t*: Jr:t31!*-T. . - " .
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i) Calcuf ctefle* percentage optieatr purity of ttrre solution'

ii.'tfretervmnethepercentagesof$andRenantiomersinthemixtr-nre'
{/3 rmarx.sl

2. (ai (i) Wat atathe asstmptions made in the derivation of kinetie gas equation?

{n& meank'$

{ti} Exptain why the pressure of a gas lncreases as the ternperature mcre&ses"

(t{} amank$

Explainwhatwcruldhappentotlrenewpressureofagaswhenthenunrberofmoles(iii)

o,f ttre gas and the volume of the container is tripled'

{}"{} rmarF's)



{b) Y*u are in-charge of the manufacture of cylinders of cornpressecl gas at a cornpany"

Yopr eornpany would iike to offer a 4.00 L cylinder containing 500 g of ehlorine in

the new catalog. The cylinders you have on hand have a rupture (breaking) pressure

of,40 atm"

t) Cslcula{e t}re pressure in a cylinder at Z5oC'using ideal gas law'

tt) Catculale the pressure in a cylinder at25"C using van dee" V/aals equation.

iii) fretermirue whether this cyXinder likely to be safe against stidden rupture?

{Van der Waatrs ecnstaerts a and& of Clz is: 5.250 l2.atrn.rnol-?' and Cr: 0"0542 /.mol-l

resilectively! R : 0"0821 l.atm.rnol"l.K-t)

(3S marks)

{u:'tr fresgilse a inethod to resolve a racemic mixture of 2.-ekrtCro-piopanoic acid by

sal{ formration with (+) tr-phenytretleylarnine. : s

'" (35 mar!r*s)
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