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SECTION A: MULTIPLE CHOICE QUESTIONS

e There are 20 multiple choice questions in this section. Each question carries 3 marks.

e Answer ALL questions by selecting the letter of the correct answer.

1. Write the following number 0.000004013 using scientific notation.
A. 4.013 x10°
B. 4.013
C. 4.013x10°
D. 4.01x 10’

2. Do the following calculation and give the answer to the correct number of significant

figures

2.568 X 5.8
A. 0.36 _K
B. 3.6
C. 3.558
D. 0.6

3. How many grams does a 65-lb. bag of cement weigh?
A. 39545¢g
B. 29545g¢g
C. 45445¢g
D. 24745g¢g
4. A toddler with a fever has a temperature of 103° F. What is this temperature reading
in Celsius?
A. 39.4°C
B. 37.1°C
C 41.7°C
D.

353°9C

[60]



5. List the following ions in order of increasing ionic radius: N3, Na*, F;, Mg?*, 0*

Na‘*, Mg®, F, 0%, N*
Mg?*, Na*, F-, 0%, N
F, 0%, N3, Mg?*, Na*

O 0 ® P

Mg?*, Na*, N>, 0%, F

6. ldentify the electron with the following quantum numbers:
n=3;£=2;mf=1;ms=-%

3d8

3p°

34°

2d®

o0 ® >

7. Give the condensed electron configuration of the following element: K*

. 1s? 252 2p®3s? 3p4st

A

B. [Ar] 4s?
C. 1s22s22pb3s23p6
D

[Ar]

8. Balance the following equation by providing the missing coefficients:

_Al (OH)3 + _H2S04 = _Al> (SO4)3 + _H20

1,3, 1,2
2,3,2,6
2,3,31,6

o0 ® »

2,6,1,3



9. How many molecules are in 0.77 moles of a substance?
A. 8.3 x 10?! molecules
B. 4.1 x 10% molecules
C. 3.8 x10** molecules
D

. 4.6 x 102 molecules

10. How many grams of Na>S0g, are required to make 0.350 L of 0.500 M Na;SO4?

. 24.9 g Nay;SOq4

A

B. 23.4 g NaySOq4
C. 34.9 g NayS04
D

. 28.9 g NaxS0a4

11. Which of the following is the right combination of oxidation numbers for the following
compound: Mn207?
A. Mn=+2,0=+7
B. Mn=+14,0=-2
C. Mn=+47,0=-2
D. Mn=+42,0=-7

12. Which of the following are examples for colloidal systems in which the dispersed
phase is solid and the dispersion phase is gas?

Smoke, dust
Fog, liquid sprays

Milk, mayonnaise

©o 0 ® >

None of the above



13. What is the molality of a solution that contains 1208g of methanol (CHsOH) in 1208g
of water?
A. 26.25m CH30H
B. 47.25m CH30OH
C. 37.25m CH30OH
D. 31.25m CHsOH’

14. From the following list select the elements that are metals:

l.Fe, IS, II.Si, IV.Na, V.U, VI.Hg
A 1L
B. 11, IV,V,
C. 1,1V, V, VI
D. 1l IV, V

15. What is the freezing point of a solution that contains 8.50 g of benzoic acid
(CeHsCOOH, MW =122) in 75.0 g of benzene, CsHe? (fp=5.48 ; kf=5.12)?

A. 0.72°C

B. 4.76°C

C. 2.34°C

D. 1.76°C

16. What is the name of the following alkene according to the IUPAC rules?
CHs

CHs — CHz —C=CH —CHs

Br

2-ethyl-4-bromo-But-2-ene
5-bromo-3-methyl-pent-3-ene

1-bromo-3-methyl-pent-2-ene

O 0w »

5-bromo-hex-2-ene



17.1f 0.00251 mol of NH3 effuse through a hole in 2.47 min, how much HCI would effuse
in the same time?

. 0.0017 Moles

A

B. 1.4643 Moles
C. 0.0251 Moles
D

. 0.1701 Moles

18. A gas is least soluble in a liquid at:

A. low temperature and low pressure.

B. high temperature and high pressure.
C. high temperature and low pressure.
D

. low temperature and high pressure.

19. From the following thermochemical equation, how much heat is created in 79.2 g 0,?

CHas (g) +202(g) —> CO2(g) +2H:0(l) AH-890.4 k)

A. —1204 kJ
B. —2402kJ
C. —1102kJ
D. —2204 kJ

20. What is the osmotic pressure of a 0.01M solution of glucose at 25°C?

185.7 mmHg
255.3 mmHg
278.1 mmHg

o 0 » »

145.4 mmHg

END OF SECTION A
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SECTION B

e There are 7 questions in this section. Answer all Questions.
e Show clearly, where necessary, how you arrive at the answer as the working will carry

marks too.

Question 1

An element consists of 1.40% of an isotope with mass 203.973 amu, 24.10% of an isotope
with mass 205.9745 amu, 22.10% of an isotope with mass 206.9759 amu, and 52.40% of an
isotope with mass 207.9766 amu. Calculate the average atomic mass and identify the
element.

Question 2

Ethylene glycol, the substance used in the automobile antifreeze and recently vape cartridges
for e-cigarettes, it is composed of 38.7% C, 9.7% H, and 51.6% O by mass. Its molar mass is
62.1 g/mol.

A. What is the empirical formula of ethylene glycol?

B. What is the molecular formula of ethylene glycol?

Question 3

In a process for producing silver, AgNOs solution and copper are reacted in an
electrochemical vessel producing Cu(NOs); as a byproduct. The following equation
represents the overall reaction.

Cu + 2 AgNOz3 - 2Ag + Cu(NO3)2
In a laboratory test of this reaction, 20.0 g Cu and 10.0 g AgNOs were put into a reaction
vessel.

A. How many grams of silver can be produced by this reaction from these amounts
of reactants?

B. How many grams of the excess reactant remain after the reaction is complete?

C. If you obtain 5.70 g of silver from the experiment, what is the percentage yield of
silver?

[40]
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[6]

(6]



Question 4 [8]

The following equation under acidic conditions represents a redox process involved in a
spectrophotometric determination of the permanganate ion. Balance the equation.

MnOs + 1" = MnO2 + |

Question 5 [7]

State seven (7) factors affecting the stability of colloids

Question 6 [5]

If 0.340 mol of a non-volatile non-electrolyte are dissolved in 3.00 mol of water, what is the
vapor pressure of the resulting solution? (The vapor pressure of pure water is 23.8 torr at
25.0°C.)

A. Calculate the mole fraction of the solvent

B. Calculate the vapor pressure

Question 7 [5]
Briefly describe the following terms?
A. Electron Affinity

. Colligative property

B
C. Colloidal particle
D. Accuracy

E

Solubility

THE END



USEFUL CONSTANTS:

Gas constant, R =8.3145J) . mol1.K?
=0.083145 dm?3. bar . mol?. K?
= 0.08206 L atm molt. K!

1.609km = 1mile

1Pa.m3=1kPalL =1N.m =1

latm =101325Pa =760 mmHg=760 torr

Avogadro’s Number, Na = 6.022 x 102 mol*?

1kg=2.21b

Planck’s constant, h = 6.626 x 1073* Js

1mile = 5280ft

Speed of light, c = 2.998 x 10® ms™
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