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INSTRUCTIONS TO CANDIDATES

You showld have the following for this examination:
Answer hooklet o
Nﬂil-p rogrammabie scientific calculaior, <~§\\

This paper consists of TWO sectfons; Aand B,

Answer ALL the questions in vection A and SYHREE queextions from section B,

Each question in section A carries 4 mwi?gi%e each question in section B carries 20 marks.

Maximum marks for each part of a question are indicated.

Candidates should answer the quﬁlg@“'fn English,

This question paper consists of 5 printed pages.

Candidates must check the question paper to ascertain that all
the pages are printed and that no guestions are missing.
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SECTION A (40 marks)

Answer ALL the guestions in thix section. 111 ;
W

i

State any four characteristics of an ideal jon éxchange resin. ,E’ (4 marks)
(z) Explain the meaning of the following terms as used in column chromatography:

(i) theoretical plate; - i {1 mark}
(i)  plate height (1 mark)

(b) A golute ook 23.80 minutes to elute through a 90 em long column and its base width
was 7.25 minutes. Estimate the efficiency of the column. s g ?:j o (2 marks)
DI

A 0.1045 g sample of a copper ore, malchite, was digested with 50 em® of dilute hydrochloric
acid and after filtration, the filtrate was mixed with 250 cm® of 0.1 M EDTA, The excess
EDTA n 200 cm’ of the reaction mixture was back-titrated with 3.1 cm’ of 0.02 M MgS0,
solution. Determine the concentration of copper in the ore in ppm. (Al = 63.5) (4 marks)

A 101.3 mg sample of an organic compound known 1o contain chlonde was burned in pure
oxygen and the products collected in absorbent tubes. The tube for CO, increased its mass by
167.6 mg and the tube for H,O showed an increase of 13.7 mg. A second sample of 1218 mg

was tromted with concentrated HNO, to produce :%h'mr: gas which was reacted with Ag”
form 262.7 mg of AgCl, Dmrrrunn the r:mpu@ ormula of the organic compound.

(ApCl= 14332, CO, = 44011, HO 'L&& C=12011; H= LO0%; Cl =15.453)

69 3
Derive the equation for the fraction of sului.r.: mm:mng in aqueous ;:dmm afier n extractions,

using the following notations: x
y "
17 - partition coeflicienl. +

[Sapl = solute concentration in organic phase afer one extraction. \ﬁv\

(4 marks)

[5,] - solute concentration in agueous phase after one extraction. Y

(males,, ). - original moles of solute in aqueous phase. _ 0
(moles,), - moles of solufe in agueous phase afior one extraction,

(moles,, ), - moles of solute in organic phase after one extraction. i
¥ vulumu of aquecis solvent,

"I.-F - volume of organic solvent.

{q,,] fraction of solute in aqueous phase after one extraction, (4 marks)

An analysiz to defermine the concentration of copper in an industrial plating bath uses a
lilu'uiian method in which ziné is an interferent. When a sample contaiming 128.6 ppm

copper was passed through the filtration process to remove zinc, the concentration of

copper remaining was 127.1 ppm. When g 134.9 ppm solution contaming zine was carried
through the filtration process, a concentration of 4.3 ppm remained in the filtrate. v
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(@) Caloulate the recoveries of:

(i} copper: (1 4 marks)

G sinc. {1 moark)

(b)  Determine the separation factor between zine and copper. (1% marks)

i (@) Describe two-dimensional paper chromatography:. (24 marks)

(b)  Explain the condition for application of two - dimensional paper :hmmnlngraphi it
REpORILioN Process. - whow  de s, ot Ton o (i

fc}  ldentify any two other pnrmruluumﬂngra;ﬂ-hc methods of analysiy, n:rn &ﬂ
h‘.-

5. Explain why an equimolar mixture of D-glucose and D-fructose farmed by h}r_dml;.rm of
sucrose is called ‘invert-sugar® in the food indusiry, (4 marks)

9. Consider the molecular components; glycerol, fatty acid, phosphate, long chain alcohol and

carbohydrate: _ 5 rk ﬁ Lt

(1) Marme two components that are presont in both waxes and splimgomyeling {2 marks)

() Name two components that are present in both fats and phosphatidyl cholines, "..5.

& pgpase Bty 1 mark)
(€)  Name ehe component present in {ﬁnghmde bt not in Fat. (1 mark)
100 Describe the induced - fit mode] of action.
(g:?

%E{.TIDN B (60 muarks)

Anywer any THREFE questions from this section

&

M (@) State the partition law. "ﬁ.?- {1 mark)

(b}  The following results were obtained i an expenment carried out in order to determing
the partition cocfficient of ammonia between water and chloroform:. (CHCL). 100 em’
of an aqueous ayer required 43.2 am? of 0.250 M HCI for complete neutralization while
25.00 em? of the chioroform layer required 21.6 em® of 0.05 M HCl for complets

neutralization.
(i) Caleulate the partition coeflicient of ammonia betwesn witer and chlorofirm.
(12 marks)
(i)  Explain why ammonia is much more soluble in water than in chloroform,
(3 marks)
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(iii}  Indicate three instances when the partition law is not obeyed, {3 marks)
State two applications of solvent extraction. {1 mark)

List seven properties of the washing liquids used for washing of precipitates.
{7 marks)

A0.6447 g sample of manganese dioxide (MnO,) was added o an acidic solution in
which 1.1402 g of a chlorine containing sample was dumhrnd Evolution of chidorine
gas took place as a result of the following reaction: -

"ﬁﬂ#
Mﬂﬂm"'m'ﬂ +"i-!tlr||;q|—".lll:f'i"l |H|+L1I-hq]+EH ﬂm

RS S
Afer the reaction was complete, the excess Mnl), was collected by filtration, washed,
dricd and was found to weigh 0.3521 g Ea]:ulum the porcentage wiw of aluninium
chloride in the sample,
(Al=27.Cl=355 Mn= 55 0= 16} (13 marks)

Explun three advantages of litrmmetry as & methiod of analysis: - x‘v“a f"" (6 iirks)
P
The ethylacetaie concentration in an alcoholic beverage wis determined by diluting a

10,00 e aliquot to exactly 100,00 e’ * A 20,00 cm?” portion of the diluted samp!r. way
refluxed with 40.00 em” of 0.04672 M KOH;

CH,COOCH EH.!+1'.}H—+FH D@é\fﬂ CH,OH
After cooling, th: CXCEES Kﬂﬂ@u titrated with 3.41 em’ 0 0.05042 M H 80

e (i) Caleutate tho ﬁnﬁk wiv of ethylacetate per 100,00 em’ of the original
ot sample. (fowidl ethyl acetate = BE) ‘" {9 maeks)

(ii)  Expinin why back-titration was used in this expeiment. (2 marks)

(i) Tdentify any three other titrimetric methods of analysiy. _ d‘{lﬂi : (3 marks)
~vepaptidhec £

According to the international union of hiochemists' regulations, B, are

categorized into six muajor classes. Name the class for the enzyme ¢alalysing cach of
the following reactions: |

(i) CHCHOHCOOH + NAD' — CHCOCOOH + NADH|H!
(i)  Glycersidshyde + ATP -+ Glyceraldehyde-3-phosphate + ADP

(if)  Tripalmitin+ HyO - Glycerol + palmitic acid

{ivl Glucose ¢ fructose. {4 marks)
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(i)

{d}
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Alcohol deliydrogenase catalyses the conversion of ethanol to acetaldehyde. This
enzyme in its active siate, consists of o protein molecule and a zine ion. On the basis of
this mformation, identify the Tollowing for this chemical system:

(i)  substrate,

(i)  cofactor;

(iii)  apoenzyme,

(iv)  holoensyme, (4 marks)

What is the difference between the following types of enzymes?

() apoenzyme and proenzyme;

(1}  simple eneyme and allosteric enzyme;

(il  coenzyme and ioenzyme, .
(iv)  conjugated enryme and holocnzyme. (8 marks)

Give the name of substrate an which each of the foliowing enzymes act:

(i} pyruvate carboxylase,

(11} alcohol debydrogenase;

(wi)  L-amine ncid reductase:

{1v) - succinate dehydrogenase. {4 rurks)

Predict the direction of movement of each of the Tollowing aming acids in & solution at
the pH vildue specified: ‘ {Q

(i} alanine at pH = 12; \,(:}

(i) valimearpH=12. _\@

(1i5)  aspartic acid at p
(ivl  asrginine at pH é,
Diraw the structures of the following fitty acids:

7 {4 marks)

M 1609
() 18:2:9,12
(i) 13:1;9

{iv) 183901515 (% marks)
Draw the structure and name the trighycende formed from:

L.
(i) the faity acid in (b)) above, (3 marks)
(i)  the saturated form ol the fuy acid in (b)(1) above {3 marks)

Name the type of ipid categories under the following main groupis:
(i) phospholipuds; {3 marks)
(i)  phosphoglycerides, (3 marks)
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