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INSTRUCTIONS TO CANDIDATES

You should have the following for this examination:

Answer boollet;

Non-programmable scientific calculator. :’\i\
This paper consists of TWO sections; Aand B.
Answer ALL the questions in section A and m{gmﬂﬂ'ﬂ' guestions from section B,
Each question in section A earrles & marks wiile each question in section B carries 200 marks.
Maximum marks for each part of a question are indicated,
Candidares should answer the th‘mjﬂn’ English.
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This paper consists of 5 printed pages.

Candidates muast check the question paper to ascertain that all
the pages are printed and that no gquestions are missing.

- & 2007 The Kenya Natlonal Exarinations Cowrcil Turnm over




o aL
rp‘#ﬂm L"“"‘"_

el e ke A
LS t&iﬂw %‘: ION A (40 marks)

Amswer ALL the questions in this section,

)

1. Explain why copper cannot be analysed by atomic emission spectroscopy (AES). (4 marks)
2 Explain why AAS docs not suffer from severe spectral interferences. (4 marks)

3. A solution of K Cr,0, was prepared by pipeting 50 cm ofa 0.1 M solution into a 5 litre
volumetric flask and topping up to the mark with pure water. The 0.1 M solution had
an absorbance of 1.2; 25 cm® of the diluted solution was pipetted into a 100 cm® volumetric
Aask and topped up to the mark with pure water. 2

{#)  Write an expression for Beer-Lamberts Law. (2 marks}
(b)  Caloulate the absorbance of the final diluted solution. {2 marks)
4, Describe the preparation of 250 am’ of a solution of sodium phosphate of concentration
200 ppm with respect to sodium.  (Na =23, F=31,0 = 14) % r 5% (4 marks)
o
5. (2)  Define the following terms as used in IR speciroscopy: GG Ej:’
34
(1} fundamental; — . 1. {1 mark)
(i) overtone, . GG, yregecnc © Qi {1 ek
(b}  The frequency of the fourth qu@%’m of an TR active bond is 3050 em ™" . Calculate the
frequency of the third I‘lurrqg@’.f _ (2 marks)
3

f. (a) (i) Define mmh(g’q;%}m in chromatographic methods of analysis. {1 mark)

(ii)  Write down the expression used in estimating column resolution in both GL and
HPLC. (1 mark)

5

L

()  State the tone method of increasing column resolution n:

() GLC, ~ el o (1 mark)
(i) HPLC. ~Woase Meap (1 mark)
‘d__'{u"-ﬂ‘"""""""f’l'l‘h
7. (p¥  State two methods of monochromation used in flame spmh'nsmpy..;m j}"nmr‘i:a}
(b)  List twe differences between 2 flame photometer and atomic absorption o
spectrophotometer. gl . (2 marks)
f#"s T L
8, (a)  State the conditions for amlﬁiﬂ'_ufa sample by GLC.> lﬁ"‘"' (1 marks)
(b}  Outline the principle of separation in a HFLL]Eqﬂumn by a normal phase
chromatographic technique, C‘li% s (3 marks)
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24111305 S Yo
: o)
OetiNow 2017 o i -@
& \ M‘bnlz:- ¥

—_—




e

uﬂ*"’ vt
9. {2}  Mame two types of detectors used in IR specirophotometer. / Jf‘ tl mark)
i) TR radiation does not cause electron excitation like UV - vigible radiation because of
low energy. Explain how a phototube incorporated in one of the detectors in (a) above
functions, (3 murks)
10 Describe how the lovibond colour comparator is used in colorimetric analysis. (4 marks)
."---.ﬁl\
SECTION B (60 marks) A
Answer any THREE guestiony from this section.
1. (s}  Caleulate the encrgy of one mole of photons of red light;
{f)  whose frequency is 4 x 10" Hz; E.f*-.n% o {3 marks)
(it}  wavelength of the radiation in nm. hﬁﬁ; : "'w-f ;
(h =663 x 10°JS) =4 .
! (2 marks)
(b)  Ataparticular location and time, sunlight is measured on a one meter square solar

(e}
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collector with an intensity of 1000 W) peak intengity of this sunlight has a
wavelength of 560 nm. Cal-l:ulltgjﬁ'ﬁ rale al whlr.'.h the photons hit the solar collector

per second. i \3: 4 : (5 marks)
(1) List any three prﬁ\a'um of electromagnetic l‘ﬂl:il.ﬂl.[ﬂns-. (3 marks)
(i}  Explain how S:Eh of the properties listed in (c}flj above 12 used in the ™%
manufacture of spectroscopic instruments of analysis, (7 marks)
Explain why a solution of KMnO, which is purple in colour is analysed by passing
green madiation of A=>545nm and not purple radintinunfﬂ=-!ﬂﬂmln. {5 marks)
{i) List five colorimetric methods of analysis, (5 marks)
(i)  Siate ene limitation of colorimetry. * (1 mrk)
{iti}  List any four advantages of colorimetry, (4 marks)

In a colorimetric estimation of proteins in & urine sample, the following resulis were
obtained. A 2500 cm’' sample had an absorbance of 0.814. The sample was than spiked
with a 1.0 cm® standard containing 5 mg of pure protein and the absorbance was 0,915,
Caleulate the concentration of the proteins in the urine sample in ppm. (5 marks)
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Drefing the following terms as used in UV-visible spectrophotometry:

(i) chromophore;

(i)  auxochrome,

(1 mark)
{1 mark)

The table | below shows some chromophores and their absorbance maxima in nm.

Table 1
Chromophare T
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An onginic compus) showed absorption bends at Aae = 160 nm and st A = 190 nm.
The composition lsy mass of the compound shuwed C= 67.7%, H= 575 and

N = 26.4%. The empirical and molecular formulae are the same, L'ee this information
i determine a possible structure for this compound, '

ek (18 marks) °
(i} Define the term bydrogen bonding. {1 mark)
(i)  State four Eﬂ"EI;IE of hydrogen bonding on the IR spectrum of a pure
(4 marks)

compound.

State five advantages of the pressed peliet technigques of preparing sample in IR
Spectroscopy. (5 marks)

The frequency of the -OH stretching vibration in CH,OH is 3300 om”. Estimate the

frequency of the 0D stretching vibration in CH OD. {10 marks)
4







