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QUESTION ONE
a. Elements in the modern version of the periodic table are arranged in order of

increasing . [2 Marks]

b. Under appropriate conditions, nitrogen and hydrogen undergo a combination

reaction to yield ammonia:
N2 (g) + 3H2(g) — 2NH3(g)

A 9.3-g sample of nitrogen requires __ g of Hy for a complete reaction.

[8 Marks]
c. What is the mass of 8.12 x 1019 atoms of magnesium sulphate?[6 Marks]

d. Consider the following electron configurations to answer the questions that

follow:

(a) 1322322p6331
(b) 1s22522p63s2
{c) 1522522p63523p1
(d) 1522522p63s23p4
(e) 1s22522p63s23p3

(i) The electron configuration belonging to the atom with the highest second

ionization energy is

(ii) The electron configuration that belongs to the atom with the lowest second

ionization energy is

(iii)The electron configuration of the atom with the most negative electron affinity is
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[3 x 3 Marks}

QUESTION TWO
a. An unknown element is found to have three naturally occurring isotopes with
atomic masses of 35.9675 (0.337%), 37.9627 (0.063%), and 39.9624 (99.600%).
' [8 Marks]

b. Solid aluminum and gaseous oxygen react in a combination reaction to produce

aluminum oxide:
Al(s) + O02(g) — Al03(s)

In a particular experiment, the reaction of 2.5 g of Al with 2.5 g of O2 produced

3.45 gof AIDO3.

(1) Balance the chemical reaction equation. [3 Marks]
(iiy  What is the % yield of the reaction? [S Marks]
(i)  Identify the limiting reagent. [3 Marks]

c. Draw the Lewis structures for the following compounds:

6)) PF;3
(ii) H,S0, _ [6 Marks]
QUESTION THREE

a. Which of the following acids is the weakest and the strongest acid?

(i) HF(K,=6.8x 104
(i) HCIO (Ky=23.0x 10-8)
(i) HNOj (K, =4.5 x 104

(iv) HCN (K;=4.9 x 10-10)
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(v) Acetic acid (K4 = 1.8 x 10-3) [4 Marks]

b.Balance the following redox reaction equation in both acidic and basic media. In your
answer, identify the oxidizing and reducing agent and show how oxidation numbers

were assigned to each compound/ion.

Cr,07 + Fe?* — Cr*t + Fe*'
[18 Marks]
¢. The formula of palladium(IV) sulfide is . [3 Marks]

QUESTION FOUR
a. Eighteen grams (18.0 g) of potassium hydroxide are dissolved in 850.0 mL of
deionised water. The resulting solution reacts with sulfuric acid according to the
following equation:
KOH(ag) + H>504(ag) — K2804(ag) + H,0()

(i)Determine the number of moles in the KOH solution? [3 Marks]
(i1) Calculate the number of moles/L of the sulfuric acid solution if 500.0 mL

of the KOH reacts with 800.0 mL of the acid. [S Marks]

(iii)  Give the TUPAC name of the sulfur-containing product.  [3 Marks]

b. A certain alcohol contains only three elements, carbon, hydrogen, and oxygen.

Combustion of a 15.00 gram sample of the alcohol produced 28.65 grams of CO2
and 17.61 grams of H2O. What is the empirical formula of the alcohol?
[9 Marks]
c. Given the following reactions

CaCO3(s) — CaO (s) + COs (g) AH = 178.1 kJ

C (s, graphite) + Oy (g) — CO» (g) AH=-393.5kJ
the enthalpy of the reaction

CaCOj (s) — CaO (s) + C (s, graphite) + O (g)
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is kJ. [S Marks]

QUESTION FIVE

a. Give the charge and electron configuration on the ion which is underlined in the

following compounds:

(i) Cd(NO3)

(i) Ags(PO4)

(iii) NbO, [3 x 3 Marks]
b. State the first law of thermodynamics. [3 Marks]
c. Electronegativity from left to right within a period and

from top to bottom within a group. [3 Marks]

d. Complete the following statements;
(i)  Accuracy refers to

(ii) A separation process that depends on differing abilities of substances to

form gases is called

(iii) A common English set of units for expressing velocity is miles’hour. The
ST unit for velocity is

(iv) Gold has a density of 0.01932 kg/cm3. What volume (in em3) would be
occupied by a 33.3 g sample of gold?

(v)  Aluminum reacts with a certain nonmetallic element to form a compound
with the general formula AlpX3. Element X must be from Group

of the Periodic Table of Elements.
[2 X 5 Marks]
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General data and fundamental constants

Quantity
Speed of light c
Elementary charge e
Faraday constant , F=N,e
Boltzmann constant k
Gas constant R=N,k
Planck constant ' h
T =h2n

Avogadro constant N
Atomic mass unit u
Mass

electron m,

proton m,

neutron
Vacuum permittivity £, = 1/c’p,

: 4re,

Vacuum permeability Bo
Magneton

Bohr ug = ehi2m,

nuclear. ‘Hn = ehf2m,

g value ge B
Bohr radius a, = Ane Vm,e?
Fine-structure coustant o = pe’c/2h
Rydberg constant R..=m.e"/8h’ce?
Standard acceleration
of free fall 4
Gravitational constant G

Conversion factors

4.184 joules (I)

lcal =
= 1.602 22X 10V

1eV

Prefixes £ P n

femto pico pano
0% 107 107

Symbol

lerg

1 eV/molecule

B
micro mill

10°

Value

299792458 X 10°m s™
1.602 177 X107 C

9.6485 X 10' C mol™

1.380 66 X 10* I K

8.314 51 J X" mol®

8.205 78 X 10? dm® atm XK mol”
6.2364 X 10 L Torr X! mol?
6.626 08 X 10 s

1.054 57 X-10%J s

6.022 14 X 10” mol"!

1.660 54 X 107 Kg

9.109 39 X 10" Kg

1.672 62X 107 Kg
1.67493 X 10V Kg
8.8354 19X 10" ) C* m?
1.11265X 10" Ctm?
4 X107 C*m?
47X 107 T 1

9,274 02 X 10* T T
505079 X107 5T
200232
5291 77X 10" m
" 7.297 35X 10°
1.09737 X 10" m™

9.806 65ms?
6.672 59 X 10" Nm* Kg*

1X 1077
96 485 kJ mol”

i one

c d k M G
centi deci kilo mega giga
102 100 100 10° 1’
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