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* The paper consists of two sections.
e Section A is compulsory (30 marks).
* Answer any two questions from section B (each 20 marks).

SECTION A (COMPULSORY)

QUESTION ONE (30 MARKS)

(a) Briefly, explain the following terms

(i) End point (1 mark)
(i1) Equivalence point (1 mark)
(iii) Functional group (1 mark)

(b) Briefly explain the difference between

(i) Qualitative and quantitative analysis (2 marks)
(i1) Polar and non-polar molecules (2 marks)
© Describe two methods that can be applied to synthesis carboxylic acids. (2 marks)
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(d) Draw and label the E and Z isomers for each of the following:

(i) CH;CH,CH =—=CHCHj;

(if) CHyCHy(===CHCH,CH;
Cl

(4 marks)

(e) Precipitation titration is mainly used to determine the amount of chloride is a sample.
Discuss the 2 types of precipitation titrations that can be applied to achieve this goal
using silver nitrate as the titrant. (4 marks)

®) Determine the normality of the following solutions?

1) 0.1381 M NaOH
ii) 0.0521 M H3POq4
(iii) 0.5781 g acid (eq wt = 187.3) in 250.0 mL of solution (3 marks)

(g)  Identify the functional groups in the following compounds.

0] OH

OH
(i) (ii)

0
(iii) /\/[K (iv) CH3;CH;CH)Cl

(h) Discuss 2 ways which can be applied to prepare a colloidal system. (4 marks)

(4 marks)
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(1)

Using water as an example, illustrate how hydrogen bonds are formed. (2 marks)

SECTION B: ATTEMPT ANY TWO QUESTIONS

QUESTION TWO (20 MARKS)

()

(b)

(©)
(d)

Provide the correct IUPAC names for the following compounds. Be careful to indicate
the geometry where appropriate.

H CH,CH3
() C=—C
HsC H
(i) HC==C——CH,CH,CHj
(iii) CHscHz?H?HCHzc:CH
Br Br
o]
OH
(iv)
) CH;CH,CH,OH
(10 marks)
Describe two ways in which the concentration of a standard solution can be
determined. (4 marks)
Determine the pH of a solution whose (H30%) = 6.2 x 10° M? (2 marks)

The protein content of a sample was determined by a Kjeldahl analysis for nitrogen.
After digesting a 0.9814 g sample, the nitrogen content is oxidized to NH4*, converted
to NH3 with NaOH, and the NH3 distilled into a collection flask contain 50.00 mL of
0.1047 M HCI. The excess HCl is back titrated with 0.1183 M NaOH, requiring 22.84
mL. Determine the % protein in the sample, given that there is 6.38 g of protein for
every gram of nitrogen in the sample. (4 marks)
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QUESTION THREE (20 MARKS)

a)

b)

c)

d)

In the titration of 25 mL of 0.05 M of AgNO3 solution with 0.02 M KSCN solution,
calculate the molar concentration of Ag* in the conical flask solution after the following
additions of titrant KSCN solution given that Ksp (AgSCN ) = 1.0 X 10''?

(1) 30 mL

(i1) at equivalent point

@iii) 100 mL? (9 marks)
Discuss 3 requirements of a primary standard. (6 marks)
A student was given NaOH, a secondary standard, to prepare a standard solution.
Explain why NaOH is referred to as a secondary standard and the procedure that the

student is supposed to follow in order to determine the exact concentration of the
standard concentration. (3 marks)

Find the normality of H>SO4 having 49g of H>SO4 present in 500 mL of solution.
(2 marks)

QUESTION FOUR (20 MARKS)

(a)

b)

Alkalinity is a very important water quality parameter. Define alkalinity and identify
the species responsible for alkalinity of water. (4 marks)

Provide the structures of the major product(s) formed in the following benzene
reactions. In each case, identify the species responsible.
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HNO;
H,S0,

(@)

SO,

@) H,S0,

OO0
|

(i) CH;CH,CH,Cl
FeC13
CHs
HNO,
(iv) -
H,S0,
I
) T Hsc—Cc—cl AlCl

Draw a condensed formula for each of the following compounds:

(1)

(ii)
(iii)
(iv)

2-Methyl-2-hexene
trans-3-Heptene
cis-1-Chloro-2-pentene

cis-2-Chloro-2-methyl-3-heptene
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QUESTION FIVE (20 MARKS)

a) Classify the following groups attached to benzene ring as either para, meta, or othro
directing in benzene reactions. Explain your answer in each case.

CH,

)

s

NO,

(i)

(iii)

OCH3
(iv)

QOO

(8 marks)
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b) Predict the major product in each of the following reactions and provide the ITUPAC
name of the product.

CH,_ H .
(1) C=C + H, N,
6 2
H” CHL

(i) CH,—~C—CHCH,CH,CH,+ H,0 —>

1
CH,

iy CET =R, —=
CH,

)i
(iv) CI—I3—C|—CH=CH:+ HCl —>

CH,

(8 marks)

c) It is without doubt that chemistry has contributed positively to modern agriculture.
Using examples, discuss 2 ways in which this has been achieved. (4 marks)
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