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4. Use of calculators is permissible
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SECTION A: Answer two questions. [40]

Question 1

a) State what you understand by the terms: i) relative atomic mass. (ii) mass
number. (iii) mole. [6]

b) Copy and complete the table

Particle Relative Mass Relative charge

Electron

Neutron

Proton

[6]

c) The element Bromine with a relative atomic mass of 79.90 has two isotopes "°Br
and 81Br.

(i) Compare and contrast the two isotopes. [6]

(i) State and explain which of the two isotopes °Br and 8'Br is more common in the
element. [2]

Question 2

a) Show by means of a diagram the bonding within a molecule formed when
ammonia reacts with Boron trifluoride, BF3 in a 1:1 ratio to give a white crystalline
solid. (3)

b) Predict the type of bond formed and the formula of the compound between
() Xand Y. (i) Xand Z. (iii) Y and Z. (iv) X and X.

Given that X, Y and Z represent elements of atomic numbers 8, 17 and 56
respectively. [8]

c) The electronegativities of carbon, oxygen and sulphur are 2.5, 3.5 and 2,5
respectively.

Draw the Lewis structures of carbon dioxide, carbon disulphide and sulphur dioxide.
Comment on the likely polarity of the molecules. [9]

SECTION B: Answer any three questions. [60]
Question 3

a) Write the electron configuration of bromine. [2]

b) The table shows sets of quantum numbers for four electrons.




Electrons Quantum numbers
n | mi Ms
| 0 0 0 iz
| 1 1 0 Z
Il 2 1 -1 -V
Y, 3 3 3 /2

State with reason if each set of quantum numbers is possible or not possible. Where
possible name the orbital. (10)

b) Caproic acid contains carbon, hydrogen and oxygen. When 0.450q of the acid is
burned 0.418g of water and 1.023g of carbon dioxide are formed.
Calculate the percentage of carbon, hydrogen and oxygen in caproic acid. [8]

Question 4

a) Copper exists as two isotopes, copper-63 and copper-65 with percentage
abundances of 69.1% and 30.9% respectively.

(i) Calculate the relative atomic mass of copper. [3]

(i) Use the relative atomic mass obtained in (i) to calculate the mass in grams of a

single atom of copper. [3]

b) Phosphine (PH3) burns in oxygen to produce phosphorus pentoxide (P20s) and
water.

(1) Write a balanced equation for the burning of phosphine in oxygen. [2]

(1) Calculate the mass of phosphorus pentoxide that will be produced when 17.0g of
phosphine are reacted with 16.0g of oxygen gas. [8]

(iif) Calculate the percentage yield if 12.6g of phosphorus pentoxide is obtained
when 17,0g of phosphine reacts with 16.0g of oxygen gas. [4]

Question 5

a) Copy and complete the table. The central atom is underlined.

Species Number of electron pairs | Hybridisation Molecular Geometry
around central atom

NF3

SOs3

ICl3

BH3

[12]




b) Predict the bond angles in NH4*; NH3; NH2". Explain your reasoning. [8]

Question 6

a) Explain the following observations as fully as you can.

(i) The compound XeFs is known but NeF4is not known. [4]

(i) The boiling point of H2Te (-2.2 °C) is greater than that of H2S (-60.7 °C) but less
than that of H20. [4]

(ili) The first ionisation energy of magnesium (738 kJ mol-1), is higher than that of
sodium (495 kd mol-1). [4]

b) The table shows the composition of two oxides of lead.

Oxide Percentage

Lead Oxygen
Yellow powder 92.80 7.20
Bright red powder 90.55 0.45

(i) Determine the formulae of the yellow powder and the bright red powder. [5]
(i) Write a balanced equation for the reaction of the yellow powder with oxygen to
produce the bright red powder. [3]
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