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SECTIONA [30]

QUESTION 1: [15]
SELECT ONLY ONE APPROPRIATE ANSWER FROM THE GIVEN POSSIBILITIES
1.1. What is the formula of the compound formed between magnesium and oxygen? (1)
a. MgO
b. Mg20
c. Mg.0s3
d. Mg.0;
1.2. Isotones are the atoms of different elements having ; (1)
a. Same mass number
b. Same atomic number
c. Same number of neutrons
d. Same number of electrons
1.3. Avogadro’s hypothesis relates volume of gases and . (1)
a. Mass
b. Temperature
c. Pressure
d. Number of molecules
1.4, If a sample of matter is uniform throughout and cannot be separated into (1)

other substances by physical means, it is
a. A homogeneous mixture

b. Either a compound or an element

c. Anelement

d. A compound
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1.5. Sour cream and Salt solutions are . (1)

Q

Heterogeneous mixtures

b. True solutions

c. Colloidal solutions
d. Suspensions
1.6 Which one of the following statements is false? (1)

a. The masses of protons and neutrons are approximately the same.
b. Calcium commonly forms the Ca%+ and cation.
c. If an atom gains electron it becomes negatively charged and is called an anion.

d. Different isotopes of the same element have different chemical behaviour.

1.7 What is the molarity of a solution containing 40.0 g of NaOH in 800 ml of solution? (1)

a. 1.00
h. 1.25
c. 05
d. 2.5
1.8 Which one of the following best defines the word “allotropes”? (1)

a. Elements that possess properties intermediate between those of metals and
non-metals
b. Different structural forms of an element

c. Atoms of a given atomic number that have a specific number of neutrons

d. A pair of substances that differ by H*

1.9 Vapour pressure of an aqueous solution of a non-volatile and non-electrolyte solute (1)
at certain temperature T was found to be 39.964 torr. If the vapour pressure of pure
solvent at same temperature is 40 torr, find the molality of aqueous solution

a. 0.05 mol
b. 0.1 mol

c. 0.004 mol
d. 0.005 mol
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What is the ground state electronic configuration of K? (1)
a. 1s?2s83%4¢!

b. 1s22s2 2p°® 3s2 3p6 3d!

6 15?252 2p°2dWi1¢?

d. 1s2?2s22p®3s23pb 343

What volumes should you mix of 0.2 M NaCl and 0.1 M CaCl; solution so that

in resulting solution the concentration of positive ion is 40% lesser than
concentration of negative ion. Assume a total volume of solution to be 1000 ml.
a. 800 ml NaCl, 200 ml CaCl,

(1)

b. 400 ml NaCl, 600 ml CaCl,
c. 600 ml NacCl, 400 ml CaCl;

d. None of these

If 50 g oleum sample rated as 118% is mixed with 18 g water, then the correct (1)
option is?
a. The resulting solution contains 68 g of pure H2SO4

b. The resulting solution contains 18 g of water and 118 g H,SO4

c. The resulting solution contains only 118 g pure H2S04

d. The resulting solution contains 9 g water and 59 g H2SO0a4

Why does a can collapse when a vacuum pump removes air from the can? (1)
a. Theinside and outside forces balance out and crush the can.

b. The unbalanced outside force from atmospheric pressure crushes the can.

c. The atmosphere exerts pressure on the inside of the can and crushes it

d. The vacuum pump creates a force that crushes the can.

If the height of mercury in a barometer at 0° C is less than 760 mm Hg, then: )
a. The atmospheric pressure is less than standard atmospheric pressure.

b. The atmospheric pressure is greater than standard atmospheric pressure.

c. The atmospheric pressure is equal to standard atmospheric pressure.

d. The atmospheric pressure cannot be determined.



1.15 Volumes of gaseous reactants and products in a chemical reaction can be
expressed as ratios of small whole numbers;

a. if all reactants and products are gases

b. if standard temperature and pressure are maintained

c. if constant temperature and pressure are maintained

d. if each mass equals 1 mol.
QUESTION 2:
FILL THE BLANKS BY ONLY WRITING DOWN THE NUMBER AND THE CORRECT
WORDS OR EXPRESSION.
2.1. The is the number of protons in the nucleus of an atom.
2.2, were discovered by Ernest Rutherford in 1910.
2.3. are a family of compounds containing only hydrogen and carbon.
2.4. is a homogeneous mixture.
2.5. The quantum numbers provide us with a picture of the arrangement

in the atom relative to the nucleus.

2.6.  The Group 2 elements in periodical Table are known as the earth metals.
2.7. The noble gases already have a full Shell.
2.8.  Electronegativity is the ability of an atom to attract to itself.
2.9. also increases from the bottom to the top of a column in

2.10.

2.11.

2.12.
2.13.
2.14.

2.15.
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the periodic table.

Organic compounds are often classified according to the type (s) of

groups present.
The pressure of a gas is directly proportional to the number of moles of the gas if both
volume and are constant.

The force per unit area on a surface is called

The pressure exerted by each gas in a mixture is called the of that gas.

The lowest possible temperature, corresponding to zero on the kelvin scale, is
referred to as

law establish that equal volumes of gases at the same

temperature and pressure contain equal numbers of molecules.

(1)

[15]

(1)
(1)
(1)
(1)

(1)

(1)
(1)
(1)

(1)
(1)

(1)
(1)
(1)

(1)
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SECTIONB [70]

QUESTION 3

3.1 Match the physical state (number) to a state or states to which the characterizations

apply (letter) by only writing down the number and the letter.

Physical state Characteristics
1 Indefinite shape A freezing
2 Opposite of evaporation B Solid and gas states
3 Cohesive forces dominate over disruptive forces | C Liquid state only
4  Particles are relatively close together. D condensation
5 An endothermic change E deposition
F evaporation
G sublimation
H Solid state only
3.2, Complete the following table by filling in the compound name or formula as required.
Name Formula

Barium bromide

KMnOg4

H2503

Mg(NOs)

dinitrogen pentaoxide

[22]

(5)

(5)
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3.3.  Name and label four (4) functional groups in the structure and indicate primary (1°),

secondary (2°) or tertiary (3°) structure.

3.4. Name structures D, Eand F

0
Cl 0 o}
D 9 OH
I HO OH
cl 0—CH,—C—OH E on
F
0

QUESTION 4

4.1. During a practical class you have been asked:
a. How many grams of Potassium dichromate, KCr,07, do you require to prepare
250mL solution with a concentration of 2.16M?
b. To add 0.381g of glucose (CsH1206) to a reaction mixture and to calculate the volume

in millilitres of a 2.53M glucose solution that you should use for this addition.

(6)

[24]

(3)

(3)
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4.2.  Calculate the molarity of the following:
a A commercial bleach solution containing 5.25% (by mass) of NaClO in water. It has a
density of 1.08 g/mL (Hints: assume you have 1.00 L of solution; molar mass of
NaClO 74.4 g/mol)
b A 15.0% solution of NaOH has 15.0 g for 100 g of solution.

4.3, Calculate the following:
a The mass of Na2COs that must be used to make 700 mL of a 0.136 M Na,CO3
solution.
b Calculate the volume (in mL) of 0.3500 M NaOH required to titrate 20.00 mL of
0.2500 M HzS0a. The reaction is 2NaOH + H;SOs4 === NayS0s + 2H,0
¢ How many grams of sodium nitrate are produced when 20.0 g of sodium azide,
NaNs, react according to the following equation?

NaN3 + AgNO3 === AgN3z+ NaNO3

4.4,  Consider the reaction 4Al(s) + 302(g === 2Al;03(s)
Identify the limiting reagent in each of the following reaction mixtures. What mass of
Al,03(s) will be produced in each case?
a. 1.0 mol Al and 1.0 mol O:
b. 0.75 mol Al and 0.50 mol 0>

QUESTION 5

5.1.  Calculate the following quantities:
a. Mass, in grams, of 0.105 moles sucrose (C12H22011)
b. Moles of Zn(NOs3); in 143.50g of this substance
c. Number of molecules in 1.0 x 10°® mol CH3CH,0H

d. Number of N atoms in 0.410 mol NH3

(3)

()

(2)

(3)

(3)

(3)
(2)

[24]

(2)
(2)
()
()
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Ascorbic acid (vitamin C) contains 40.92% C, 4.58% H, and 54.50% O by mass. What is

the empirical formula of ascorbic acid?

Calculate the number of aluminium atoms in a block of pure aluminium that measures

2.0 cm x 2.0 cm x 3.0 cm. The density of aluminium is 2.7 g cm=3.

A mixture of hydrogen (1.01 g) and chlorine (17.73 g) in a container at 300 K has a total

gas pressure of 98.8 kPa. What is the partial pressure of hydrogen in the mixture?
At 338 K, pure PCls gas is present in a flask at a pressure of 26.7 kPa. At 473 K this is

completely dissociated into PCls gas and Cl; gas. Calculate the pressure in the flask at

473 K.

END OF EXAM QUESTIONS

(4)

(4)



nAmMielA

UNIVERSITY

OF SCIEMCE AND TECHNOLOGY

Boltzmann's constant k= 1380658 x 10-'®
Alomic mass unit me= 1.6605402x 1072
N Perfect gas constant Z= 83145111x 107
Boyle's Law 0
sy e Electron mass ~ m. = 9.1093897 x 10-2%
PV, =PV, Add or remove gas Electron charge e= 1.602177333x 107 C
j St Planck’s constant h=6.6260755x 10~
Charles’ Law Manomate: Speed of light c= 299792458 x 10'°
ey Cimbinad Heat Radiation density constant a= 7.5659122x 10715
1=V; Gas Law
TaT, PiVi = BVpe Stefan-Boltzmann constant o= 567051x1073
e L o Electron-Volt ~ 1eV= 160217733 x 107"
Gay-Lussac Graham's Law Atomic weight of hydrogen Ay = 1.00782500
P=P, S vy i@ Atomic weight of helium Ay, = 4.00260330
BT Tt Va V’T‘« Tonisation potential for H = 13595¢V
. '.;,"‘,x—g D, e ¥ ionisation potential for He ~ xp.= 24.580¢V
Dalton's La d ot cati ; -
P;nT:lsPre:sures 2" jonisation potential for He  xpy.+ = 54403 ¢V
1atm = 760mmHg = 101.3kPa . d
R =0.0821L atm/ mol K Ensbad:fare
Avogadro constant Na=6.022x10% mol?
USEFUL CONVERSION FACTORS AND RELATIONSHIPS
Length Ereigy (derived)
& wrst meter i) &F ity folef} -
1 km = 052137 mi 1]=1%kg-mi/s
1 yrd = 5280 ft 1] =02%0cs]
=148M93km ={Cx1V
Tra=10936yd feal=4184]
1in = 25 em (exactly) 1eV=1602x 1077]
1:’: = 26"?370 Y Pressune (derived)y l‘l‘l’)p[‘-’l’li@ﬁ
" - ST vt Pasesd (Fy) _
Iass {Pa=1N/rk Malggular Formula Hy)
A it Likgrermnidg) =1kg/ s N e
1 kg < 22046 b 1 stm= 101325 Pa Molar Mass 18013 mol™
1b=45359g =7t0torr X _
=1he 2 =14.70 b/ in” Density I gice
1 amu= 16605402 210”45 1bar=10°Pa = =
T Volum (@eriied) oiling paint [0 “C at 1 atm
& wnt Aelein (R) S et cubie ey ) eeezina o oCai | atm
i AP 1te18 33m3 Freezing point 0°Cat | atm
= =459 47°F =1dm ac Ligui
' 1L
K = oC +27315 = 10°end Phase i
°C = (F - 32) v 4 Triple paint 316K atd 6 fore
a Tgal=dqt
°F =5 elC + 320 -2 1
= 37854 L L o
tend =1l Heat of fusion 6013k mol
) s = 3 . . -
Iy e Heat of vaporization 4063k mal”
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