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INSTRUCTIONS TO THE CANDIDATES

1.
2.
5.

Indicate your student ID number and TG number in space provided.

The test consists of two (2) sections: A and B

Section A has eight (8) short answer questions. Questions carry equal marks.
(Total marks = 40).

Section B has four (4) long answer questions. Questions carry equal marks,
(Total marks = 60).

ATTEMPT ALL QUESTIONS Il‘E SECTION A; AND B1 AND ANY OTHER

TWO QUESTIONS IN SECTION B.
YOU ARE REMINDED OF THE NEED TO ORGANISE AND PRESENT
YOUR WORK CLEARLY AND LOGICALLY.

INFORMATION TO THE CANDIDATES:

1

Useful data is printed on page 14.

2, Periodic table is printed on the last page.
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ANSWER ALL QUESTIONS

SECTION A

QUESTION Al.
Calculate the mass of 2 moles of iron (Fe)
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QUESTION A2.
Balance and write the net ionic equation for the pI'EClpltathIl reactlon below.
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QUESTION A3.
A gas at constant pressure is heated from 35°C to 80°C, calculate the new volume if the
initial volume was 5.6 L.
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QUESTION A4,

Calculate the ratio of the rate of effusion of helium gas to laughing gas (N;0) at the same
temperature.
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QUESTION AS5.
Calculate the mean root velocity (Urms) of tear gas (CsH,CIO, Molar mass =154. 6g mol™) at
25 °C
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- QUESTION A6.

Ozone (O3} in the stratosphere filters out ultraviolet radiation by absorbing light at a
wavelength of 250 nm. What is the energy of a mole of photons at this wavelength (J mol™)?
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¢ QUESTION A7.
1326 x10” ms?!

Calculate the de Broglze wavelength in nanometers for an electron travellmg at a velocity of
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QUESTION AS.
+ Determine the allowed orbitals for n=1 and n =2, W
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SECTION B ANSWER B1 AND ANY TWO QUESTIONS

QUESTION B1

In experiment 6, a sample of 0.700 g of FeSO4.XH,0 solution was acidified with sulphuric

acid and titrated with a standardized potassium permanganate solution according to the
balanced reaction:

5Fe’ (aq)+MnO; (aq)+8H* (aq) —>5Fe™ (aq)+Mn** (aq) +4H, 0(1)

It required exactly a mean volume of 25. 05 mL of 0.02010 M of potassium permanganate -
solution to reach the end-point.

(a) Explain how the titration was self-mdlcatmg in terms of stoichiometric point and

end point. [4 Marks]
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()  Calculate the number of moles of Fe** ions in FeSO4 XH;O solutmn
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(©) The number of moles of FeSO4.XH,O in the conical flask was given by an
equation:

0.70¢g
(151.92 + X18.02) gmol ™

Dpeso, xm,0- =
@) Calculate the molar mass of the FeS0,.XH,0. [6 Marks]
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(i)  Determine water of crystallization. [4 Marks]
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QUESTION B2.. o~
When 0.400 g of impure zinc reacted with an excess of hydrochloric acid, 127 mL of

hydrogen was collected over water at 10°C. The external pressure was 737.7 torr. The vapor
pressure of water at 10°C is 9.21 torr

Zn(s) + 2HClaq) — ZnCly(ag) +Ha()

(a) Calculate the partial pressure of dry hydrogen. [4 Marks]
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(c) (i) Calculate the number of moles of zinc that reacted with HCl to give hydrogen
gas. [4 Marks]
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(ii) Calculate the mass of zinc present in the sample. [2 Mark]
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(d) What is the percentage purity of the zinc, assuming that all the zinc present reacted
completely with HCI and that the impurities did not react with HC1 to produce
hydrogen? [4 Marks]
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QUESTION B3
Tin chloride (SnCly) is titrated with potassium dichromate according to following reaction:

S“CIz(aq) + K2Cl'207(a4) +HCl (aq) — KCl(ag) + SnCh(ﬂﬂ) e Cer(aQ‘) +H0(0)

(a) Give the ox1dat10n states of the elements in bold in the equatlon given above.
[4 Marks]
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(b) Identify the reductant and the oxidant in the reaction. Give reason(s) for your answer.
[3 Marks]
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(c) Balance the redox reaction. [8 Marks]
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(d) Calculate the mass of tin chloride in the sample that required 20.00 mL of
0.1000 mol dm™ of potassium dichromate for the titration. [5 Marks]

[TOTAL = 20 mks]
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QUESTION B4
. 1
(a) The ground state 1s orbital, ¥15(r), of H has an energy of —2.18x1 07J o

(i) How does the energy of H depend on quantum numbers n and 17  [2 Marks]

(i)  An electron in 1s orbital is excited to 5s orbital energy of H and returns to the
ground state. Calculate the transition energy. [6 Marks]

(iii)  What is the wavelength of the photoh emitted in the transition? - [4 Marks]
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(b) Nitrogen has seven electrons in n= 1 and n =2. Complete the table showing n, 1, my,
orbital, and number of electrons in each orbital according to Hund’s rule.

[8 Marks]

Orbital

Number of
electrons

END OF TEST

[TOTAL = 20 mks]




PERIODIC TABLE OF THE ELEMENTS

1 283 ' 871 5 |® 7 |8 | 9 [10[ 11 [ 12 ] 13 [ 14 | 15 [16 | 17 | 18
: KEY
1 Atomic number H 2
H H He
1.01 x 1,01 4.00
Hydkoan Atomic mass Hydrogen | Helium
3 4 5 6 7 8 9 10
Li Be Name of the element X B c N o F Ne
694 9.01 10.81 12.01 14.01 16.00 19.00 | 2018
Lithinm Beryllium Boron Carbon Nitrogen Oxygen Fluorine Neon
v
11 12 13 14 15 16 17 18
Na Mg Al si P s cl Ar
23.00 2431 26.98 28.09 30.99 32.07 3545 3895
Sodium magnesium Aluminiu Silicon Phosphorus Sulphar Chlorine Argon
m
19 20 a2 22 23 24 25 26 27 28 29 30. 31 32 33 34 35 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.10 40.08 44.96 47.88 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.39 69.72 71.61 74.92 78.96 79.90 83.80
Potassium Calcium Scandivm Titanium Vanadium Chromium Manganese Iron Cobalt- Nicket Copper Zinc Gallium Germanium Arsenic Seleniu Bromine Krypton
m
37 38 39 40 41 4 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe
85.47 87.62 88.91 91.22 92.91 95.94 97.91 101.07 102.91 106.42 107.87 112.41 114.82 118.71 121.76 127.60 126.90 131.29
Rubidium Strontinm Yitrium Zirconium Niobium Molybdenum Technetium Ruthenium Rhodium Palladium Silver Cadmium Inidum Tin Antimony Tellurin Todine Xenon
m
55 56 T2 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba 57-71 Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
132.91 137.33 178.49 180.95 183.84 186.21 190.23 192.22 195.08 196.97 200.59 204.38 207.2 208.98 20898 209.99 22202
Caesium Barium Hafnium Tantalum Tungsten Rhenium Osminm Iridium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
87 88 104 1035 106 107 108 109
Fr Ra Ung Unp Unh Uns Uno Une
@2302) | 22603 89-103 | 261 11 262.11 263.12 262.12 265,00 265
Francium Radium -
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
138.91 140.12 140.91 14424 14491 150.36 151.97 157.25 158.93 162.50 164.93 167.26 168.93 - 173.04 174.97
Lanthanum Cerium Prascodymium | Neodymium | Promethium Samarium Europium Gadolinin Terbium Dysprosium | Holmium Erbium Thulium Yeerbium | Lutetium
m
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac Th Pa 9] Np Pu Am Cm Bk Cr Es Fm Md No Lr
227.03 232.04 231.04 238.03 237.05 2440 24306 24707 247,07 251,08 252.08 257.10 260 259.10 262.11
Actinium Thorium Protactinium Uranium Neptunium Plutoniun Americium Curium Berkelium | Californium | Einstienum | Fermium | Mendelevium Nobelium | Lawrenciu
{3 m
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