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INSTRUCTIONS TO CANDIDATES

* The paper consists of two sections.

* Section A is compulsory.

» Answer any two questions from section B.

* Find Periodic Table on the last Page.

SECTION A: COMPULSORY

QUESTION ONE (30 MARKYS)
a) Define the following:
1. Atomos (2 marks)
1i. Principal Quantum Number? (2 marks)
iii. Mole as a unit of measument (2 marks)
b) List any three main points in Dalton’s atomic theory (3 marks)
c) Using de Broglie’s reasoning, explain what you understand by wave-particle duality
(3 marks)
d) List the two stable nitrogen isotopes (2 marks)
e) CHa has four equivalent bonds yet there are only two single electrons in C atom. Explain
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(3 marks)

f) Describe the shape of an s-orbital (3 marks)
g) Using Carbon element as an example, explain what you understand by the term isotopes
(3 marks)
h) Differentiate between electronegativity and electron affinity of an atom. (2 marks)
1) Calculate [H+] when pH = 8.5 (3 marks)
) How many valence electrons does an element in family 8A have? (2 marks)

SECTION B: ANSWER ANY TWO (2) QUESTIONS
QUESTION TWO (20 MARKS)

a) Derive the formula [dp.dx >= pA/2pi] using de Broglie’s idea and the Heisenberg's

Uncertainty principle (where, p=momentum, x=position, h=Planck’s constant and
A=lambda) (5 marks)
b) Explain what is meant by Failure of Bohr Atomic Model (5 marks)
c) Explain how one can measure the Electromagnetic Spectrum (5 marks)
d) Explain what was meant by J. J. Thomson’s "corpuscles” (5 marks)

QUESTION THREE (20 MARKS)

a) Define the following terms:
i. Energy levels
ii. Shells
iii. Sub-shells (4 marks)

b) Explain the following:

1. Principals; Aufbau

i. Pauli’s Exclusion (4 marks)
) The families in the Periodic table are labeled at the top of the columns in one of two ways:

What are the two ways of labeling families in the periodic table? (4 marks)
d) Differentiate between natural and artificial Isotopes (4 marks)
e) Outline any four simple rules for working out oxidation states (4 marks)

QUESTION FOUR (20 MARKS)

a) Determine the hybridization of P in and geometry of PFs, (6 marks)
b) Using NaCl, draw the Born-Haber Cycle to illustrate its formation (10 marks)
c) Explain how ionization and electron affinity influence the formation of ionic bonds
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(4 marks)

QUESTION FIVE (20 MARKYS)

a)

b)

c)
d)

Using suitable examples, explain what you understand by the following theories of Acids
and Bases;

i Arrhenius

ii. Brgnsted-Lowry

1ii. Lewis (6 marks)

Balance the following reaction

Cu*(aq)+Fe(s)—Fe**(aq)+Cu(s) (5 marks)
Differentiate between molecular and empirical formulae. (4 marks)
Calculate the number of bonds in CO and then draw its Lewis structure. (5 marks)
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1 :
H He
10079 s 15 14 15 16 17 40026
3 4 5 6 7 8 9 10
Li Ee B C N 0 F Ne
694l | 9012 10811 | 12011 | 14007 | 15999 | 18998 | 20.180
1 12 13 14 15 16 17 18
Na | Mg Al | si P S cl | Ax
L2990 | 14305 5 4 5 & T 8 9 10 11 12 | 26982 | 28086 | 30974 | 32065 | 35453 | 39948
19 20 21 22 23 14 15 26 27 28 29 30 3 1) 33 34 35 2
K Ca Sc Ti v Cr Mn Fe Co Ni Cu In Ga Ge As Se Er Kx
39098 | 40078 | 44956 | 47867 | 50942 | 51996 | 54938 | 55845 | 56933 | 58693 | 63.546 | 65409 | 69723 | 7064 | 74922 | 7896 | 79.904 | #3798
3r 38 3 0 41 4 43 44 45 44 47 48 49 S0 51 5t 3 54
Rb Sr Y Zrx Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sh Te I Xe
85468 | 8760 | 88906 | 91224 | 92906 | 9594 | (98) | 10007 | 10091 | 10642 | 10787 | 11241 | 1482 | 11871 | 12076 | 12760 | 12690 | 13129
s | 6 |[stn| =m 73 74 75 76 77 78 79 80 81 8t 83 84 85 36
Cs Ba * Hif Ta w Re Os I Pt Au Hg n Ph Bi Po At Rn
13291 | 137.32 17849 | 18095 | 18384 | 18621 | 19023 | 19222 | 19508 | 19697 | 20059 | 20438 | 2072 | 20898 | 209 | (210) | a22)
87 88 [®0203| 104 | 108 06 | 107 | 108 | 1o | m m | 2 e [ s [ e 118
Fr | Ra | # | Rt | Db | Sg | Bh | Hs | Mt | Ds | Rg | Uub | Ut | Uug | Uup | Uuh Uuo
(223) | (2i6) (261) | (262) | (i66) | (264) | (270) | (268) | (281) | (272) | (i85) | (i84) | (i89) | (288) | (291) (294)
“Lantharide [ .. | 553 [ s9 [ 60 | 610 | e | 63 | 64 | o5 [ 66 | &7 | 68 | 68 | 0 | m
e La Ce Pt | Nd | Pm | Sm | Eu | Gd | T | Dy | Ho Ez |Tm | Yo | Lu
13801 | 14012 | 14091 | 14424 | (145) | 15036 | 15196 | 15725 | 15893 | 16250 | 16403 | 16726 | 16803 | 17304 | 17497
# Actinide g9 80 1 92 93 94 93 o6 or o8 o 100 101 102 103
SeTies Ac Th Pa u Np Pu Am | Cm Ek (& § Es Fm Md No Lx
(227) | 23204 | 23104 | 23803 | (237) | (244) | (243) | (247) | @4T) | @51) | (258) | (a57) | (258) | (159) | (262)
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