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REGULAR - MAIN EXAM
CHE 110: FUNDAMENTALS OF CHEMISTRY

STREAM: BED (Science) DURATION: 3 Hours
INSTRUCTIONS TO CANDIDATES
i Answer ALL questions
1 Diagrams may be used whenever they serve 1o tllustrate the answer
Question One (17 Marks)
a. Define the following terms
1. Wave function (1 Mark)
1. Aufbau principle (1 Mark)
. Dipole moment (1 Mark)
v Polar covalent bond (1 Mark)
v. Mass number (1 Mark)
vi Flectron affinity (1 Mark)
vii. Bond length (1 Mark)

b. State any three postulates of Dalton’s atomic theory
¢. Descnbe the Rutherford model of the atom

d. Explam two limitauons of the Bohr model of the atom

Question Two (13 Marks)

a. Ihtferentate between constructive and destructive interference

b. State Le Chatehier’s principle

¢ What s hydrogen bond?

d An aqueous solution of an acid contains 314 ¢ of XCOOH m 200 ¢m® 25 em’
of this acid solution was neutralized by 21 5 emb ot 0 207 M solution of
sadiany hvdroxide solution Caleulate the

t Formula mass of the aaid

Relatin e mass o X m the aond

(3 Marks)
(5 Marks)

(2 Marks)

(2 Marks)

(2 Marks)
(1 Mark)

(3 Marks)
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¢. Explain why ethanol exists as a hquid at room temperature with a boiling point
of 78°C whereas dicthyl ether has a boiling point of 34°C yet both have the
same molecular formular (2 Marks)

Define the term resonance (1 Mark)

Question Three (15 Marks)

a. Draw the Lewis structures for cach of the tollowing molecules

1. Methane (1 Mark)
1. Methanol (1 Mark)

1. Ammonia (1 Mark)

. Phosphine (1 Mark)

v. Phosphorus pentachlornide (1 Mark)

b Explain the following trends in the penodic table

1. Fluorine is more electronegauy e than Sulphur (2 Marks)

1. Rubidium 1s more reactive than hithium (2 Marks)
. Atomic radius decreases across the penod (2 Marks)
v Atomic radius increases down the group (2 Marks)

v. Fluorine and chlorine are gases, bromine 15 a hiquid whereas iodine 1s a sohd (2 Marks)
Question Four (14 Marks)

a A 30 c¢m’ ot 2 M hvdrochlonie acid completely reacted with 5.0 ¢ of impure zin¢
carbonate Calculate the percentage punty of zine carbonate in the
nuxture (3 Murks)
(fn =650 =120~ |6)
b How many cubic centimeters of hvdrogen chlonde gas at STP would be
required o preciprtate all the silverwons from 22 cm o 0 O8 M silver
ntrate solution” (2N Ltk

¢ SLate the tollowme vas Taws



o Bovie's law (1 Mark)

1 Gay Lussac’s faw (1 Mark)

. Avogadro’s law (1 Mark)
d Wnite the electronie configuration of cach of the following chennmcal species

ALY (1 Mark)

. Na’ (1 Mark)
¢. State the kinetic theory of matter and hence explain why ice has a definite

shape whereas water doesn™t have a definite shape but takes the shape of

the container (3 Marks)

f What are isotopes”’ (1 Mark)

Question Five (11 Marks)

a. State the shapes of the following molecules

1. Water (1 Mark)
1. Bervllium dichlonde (1 Mark)
. Ammonia (1 Mark)

b. On the basis of Le Chateher’s principle. explain the effect of cach of the following

on the position of 4 system at equilibrium

1. Temperature (2 Marks)
1. Pressure (2 Marks)
. Presence of a catalyst (2 Marks)
v Concentration (2 Marks)
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