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Question 1 [30 Marks]

a. Explain the difference between an element and a molecule [4 Marks]
b. Describe the significance of the following quantum numbers [4 Marks]
i.  Magnetic quantum number

ii.  Magnetic spin quantum number

¢. For n=4, describe the number of orbitals in each subshell [4 Marks]
d. Describe the number of degenerate orbitals in the 5g sub shell [2 Mark]
f. List the possible magnetic quantum numbers (my) for a 5g orbital [3 Marks]|

g. Using examples explain the difference between an ionic bond and a covalent bond

[3 Marks]
h. Using an alkane as an example, differentiate between empirical formulae and molecular
formulae [4 Marks]
i. Give the symbols of each atom below, including the atomic number and the mass number.
[6 Marks]
a magnesium atom with 12 neutrons
a magnesium atom 13 neutrons
a xenon atom with 77 neutrons
Question 2 [20 Marks]
a. Describe covalent and ionic bonds giving an example for each [3 Marks]

b. Determine the number of atoms and the mass of Molybdenum in 4.60 x 10 moles

[5 Marks|

¢. Given that the formula for iron pyrosilicate is Fe;(Si,O7), determine
i.  The oxidation state of iron in the salt [2 Marks]
ii.  The formula for aluminum pyrosilicate [4 Marks]

d. An alkane is composed of 83.7% carbon, determine the empirical and molecular formulae of

the alkane. [6 Marks]




Question 3 [20 Marks]

a. State the major conclusions of Dalton’s atomic theory [8 Marks]|

b. Describe Rutherford’s atomic model and state its major limitations [12 Marks]

Question 4 [20 Marks]

a. Describe the periodic table [2 Marks]
b. Describe the trends in the periodic table [8 Marks]
c. Complete the missing data in the table [10 Marks]
[sotope name l Atomic Mass number | Number of
B | number electrons
i 81 78
. 36
Mo’
Ry

Question 5 [20 Marks]

Draw the orbital diagrams for each element below

e.g Ne 1s* 25> 2p°

s 2s 2p

a. Nb
b. Ir
c. Tl
d Xe
e. P
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