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0I . Ansri er all parls

Follori ins nrolecule is a torin proc'lucecl b1, poison ciart tiog.

I.I State hvbridization of the marked atr)lrs (A. B. C. D. E) of the abor.e rnolecule.

ll0 marksl

l.l ldentif\ the stereocelrters of the abore molecule ancl rnark them on the structure using

an asterisk (*).

[0 marksl

1.3 Drau the rrolecular orbital ener_uy'-lerel diagram of C-C triple boncl.
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l.+ Draw the enantiolner c'rf the tbllowing molecule and

tor both istltners.

co2H
I

HzN *{** H

cH?oH

assign the ( R) or (S ) coutiguratiou

State a pltysical Propefi\'.

[20 marksl

r,r'hich can be used to identiff them tiorn each other'

105 marksl

1.6 Dra,nr, Neu'rnan projecti6us tbr all eclipsecl conttrnnatiot1s tirnned b-v- rotation

t. 3(.l0o ab.ut carbon-carbon si,gle bo.d of l'l-dichloroethane aud state

contbnnatiou has the highest energ\.'

tiom ()0

: ',i,'liich

.l
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Aus'uver all parts

l.l State rihich of the tollori'ing tnolecules A and B has a higher pKa'

H
Ui,,

H--C-*C
noH
A

OHA
L,

B

ll0 marksl

1.2 Drarv the conjugate bases of the above A & B and brietly explain the reason tbr vour

arls\r'er in l. 1 .

('.

-41
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l.l \\ lrlrt tr Pc rrt'clcctrotric trausitiotrs

tnolccttlcs A ancl B'l

are responsible fbr the absorption t-rf U\/

ll0 marksl

l.-l \\'hich of the abore cotnpoLtncls r'r'oulcl hare higher 7'""'''l Erplairl !our allswer'

110 marksl

o

1.5 Calculate the concentration of a NADH solurtiougiven that the absorbatlce at 340 r-rm

is 0.:1. the rnolar absorptir ity' cc,ettic"ient 
jt ir::O rirol ' drn't cm-r ancl the path length is

i ctn.

!,

.41
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1.6 A schematic diagrarn olan analytical instrutnent is -9iven belou':

1.6.1 Icientitl,' tl-re i nstrurner-rt.

f,)

1.7 Describe tlie difterence betr.r'een line spectra attcl coutiuuoLls spectra.

[05 marksl

X:

2.,

[5 marksl

(
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Answ'er all pafts.

:l.l -+.06 g of irnpure magnesiurn oxide rvas cotnpletell'dissolred irr 100.00 ctn-tof 2.0000

nrol clir; hydiochloric acid. Titration of this solution required 19.70 crn-t of 0.2000 rrrol

r/41 'r sodiurn li.vdroride fbr neutralization r,rsing phenolphthalein indicator

-l.l.l Write equatiotrs tbr the tu'o neutralization reactions.

[20 marks]

3.1.2 Calculate the rnoles and rnass of tnaguesiutn oxide that reacted rvith the initial

hyclrocl-rloric acid. Iatornic lrlasses: Mg: 2'1.3- O : 16].

t1 i

[30 marks]

-1.1 .-l \\'hat is the 0 o pllrit) of the magnesiutn oxide'l

I

[20 marks]

-1. 1 .-t lndicate $ hether the indicator methvl red lpKa : -;.1 ) is suitable fi-rr this titration. .l
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t

concentratedc acid 1t0.0 ntol c{nrt) is spilt onto . irb";;;;,'r#;.--.v^\,vrrrL,rr! oLr(t I tv.\) lllol dlrr..) ls spl
\\'hat rninirnunt nlass of limeston. oc,inlpolvder is needed to neutralize the acid'.)fatornic tnasses: Ca:.10. C : 12. O: tOt

[20 marks]

0-1. Ansu'er all parts

-1.I To make a stanclard calciurn ion solutiorgt).1500 g of analvtical _grade calciur_n carbonarterias dissolrecl i, a Iittleciirute hvdrocrrriric acicr-ancl rnacle up to 2,i0 cr,rrv,ith distirted\\ atcr. itr a rolurnetric flask.

-l.l.l CalcLrlate the rnolaritt of the calciulu ion in this solution.

I

[20 marks]
4'2 Approxirnatel'u l'0 g of the solid clisodiunr.dihvdrate salt of EDTA (Fw = l}72.2+drnol) r'i'as dissolr.a in :so .r',.jof deionizecl ,"rr". i,-, a r-olurnetric f]ask. 25.00 crnjof this sollr11.r.l u'as pipetted into a conical flask and _-i crn-, of an ammonia,ammoniurnchloride pH l0 butl-er ri as addecl. After adclin-e a tbw clrops of Eriochrorne Black Tindicat.r' the EDTA solutiou \\'as titrared uith the standard calcium ion s.lutiur.rprepared ab.r'e (fi'.rn part +.11. l-5.70 cm-tof tl-r".ol.i.r, ion 5p1.",1ion rias requirecl ttrreach the end point.

4'l' l Gil.e a simple equation to shou'the chelation reaction betu.een hydratecl calcium ionsand the EDT.\ anion at pH l().

(
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+.1.1 U lurl rs thc ntolirritr ot'the EDTA solution prepareci.J

-1..1 Gir.'e the equation that relates.

under nonstandard conditic-rns.

[20 marks]

tiee energv. enthalpy' and entropy change in a systern

ll0 marksl

-1.-1 wliich tenn in the abore equation relates to "order" of a svstern'l

-1.5 Brietly describe hou' biological systems drive the
trsirrg au exarnple.

[05 marks]

tbnnation of cornpler molecules.

(,1

.l
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,
4.6 Calculate the osmotic pressure of 0.10 rnol L-l sucrose and 0.10 rnol L-r NaCl aqueous

solutions at r-5' c and comment on vour answer. (R:0.0g2 L atm rnol-r K-r)

[20 marks]

h,

0-s. Ansrver all parts.

-i.l classitv types of chromatograph-v according to rnethod of separation.

(,
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5.1 l)r'r.'rlrr.'l tlrg or-tlcr. ot' clutior-r of tbllorring lnolecules
r'ltt otttirtogntpltr c()lLll.nn.

in a reverse phase liquid

anlhracerTe argrnlne phenylalanrne

[15 marks]

5.i A chromatographic analvsis of a rnixture of deox)'-mononucleotides 
-uives a peak for

nucleotide A . at a retention time of 250 s u'ith a base line peak ri'idth of 70 s, and a

peak tbr uucleotide B. at a retention time of i00 s ri'itli a base line peak uidth of 55 s.

Calculate the resolr-rtion betu,een A and B.

o

ll
-cH. 

C- OH
I

l*r,
I
cHr
I

9Hr
I
ilrt
tg:ft,
t
ilHe

HeN

(
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Radt'rtt (lll. 86)decavs to a stable nuclide br, a series of three alpha emissions and trro 
'"

beta emissions. \\'hat is the stable nurclide tbnned'l (shor.r' voururork)

[20 marks]

5.,i An erperiment uas desiqned to detennine rihether au aquatic plar-rt absorbs iodide ion

tiorn r.r'ater. Iodine -31 ll'ith a halflif-e of 8.0.1 day's rvas added as a tracer irr the tbnn

of iodide. to a tank containing the plants. The initial activit),'of 1.00 pL sarnple of rvater

rvas l8-l counts per rninute. Atter 30 da."-s the lerel of activity in 1.00 prl sarnple of

w'ater tr.'as 9.5 coutlts per rninute. Sho*' that rvith a suitable calculation. u,'hether the

plants absorb iodide fioni u'ater.

t

t

I
[30 marks]
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