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SECTION A (60 MARKS) 

QUESTION 1: MULTIPLE CHOICE QUESTIONS [60) 

Evaluate the statements in each numbered section and select the most appropriate answer 
or phrase from the given possibilities. Fill in the appropriate letter next to the number of the 
correct statement/phrase on your ANSWER SHEET. 

1.1 Which statement concerning relative rates of reaction is correct for this chemical 
equation given below? 

2 CH3OH(g) + 3 O2(g) 2 CO2(g) + 4 H2O(g) 

A. The rate of disappearance of CH3OH is equal to the rate of disappearance of 02. 
B. The rate of disappearance of CH3OH is two times the rate of appearance of H2O. 
C. The rate of disappearance of CH3OH is half the rate of appearance of CO2. 
D. The rate of appearance of H2O is two times the rate of appearance of CO2 

1.2 Which relationship correctly compares the rates of the following reactants and products? 

2 NOCl(g) 2 NO(g) + Clz(g) 

A. 
l\.[NOCl] l\.[NOJ .6.[ Cl2] 

ill = ill + ill 

B. ll.[NOCl] l\.[NOJ ll.[ Cl2] 
ill ill ill 

1 t.[NOCI] 1 l!.[NOJ t.[Ci2] 
C. 2 bi =2--st=~ 

D. -2.6.[NOCIJ 2Ll[NOJ .6.[ CI2) 
Lit = Lit = 

1.3 What is the name given to a substance that increases the rate of a chemical reaction but 
is not itself consumed? 

A. Reactant 
B. Intermediate 
C. Enthalpy 
D. Catalyst 

1.4 Write the appropriate equilibrium constant expression Kc for the following reaction: 
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A. Kc= k[CO]i[O2] 
B. Kc= [CO2] / [CO] [02] 
C. Kc= [CO2]2 / [CO]2 (02] 
D. Kc= [CO]2 [02] / [CO2] 

1.5 Write the expression for Kfor the reaction of hydrofluoric acid with water. 

[F-] 
B. K=--

[HF] 

1.6 What is the balanced equation for the following equilibrium expression? 

A. 2 S02(g) + 02(g) -=-------"° 2 S03(g) 

B. 2 S03(g) -=-------"° 2 S02(g) + 02(g) 

C. 2 S03(oq) -=-------"' 2 S02(oq) + 02(oq) 

D. 2 S02(oq) + 02(oq) 2 S03(oq) 

1. 7 Which of these physical changes would require the addition of energy? 

A. melting a solid 
B. condensing a gas 
C. freezing a liquid 
D. All of the above 
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1.8 Which of the following is an endothermic process? 

A. work is done by the system on the surroundings 
B. heat energy flows from the system to the surroundings 
C. work is done on the system by the surroundings 
D. heat energy is evolved by the system 

1.9 Specific heat capacity is the: 

A. capacity of a substance to gain or lose a 1.00 J of energy in the form of heat. 
B. quantity of heat needed to change the temperature of 1.00 g of a substance by 4.184 

K. 
C. quantity of heat needed to change the temperature of 1.00 g of a substance by 1 K 
D. temperature change undergone when 1.00 g of a substance absorbs 4.184 J. 

1.10 Exactly 253.0 J will raise the temperature of 10.0 g of a metal from 25.0 °C to 60.0 °C. 
What is the specific heat capacity of the metal? 

A. 12.2 J/(g·°C) 
B. 1.38 J/(g·°C) 
C. 0.723 J/(g•0 C) 
D. 60.5 J/(g•0 C) 

1.11 In ionic bond formation, the lattice energy of ions ____ as the magnitude of the 
ion charges ___ and the radii ____ _ 

A. Increases, decrease, increase 
B. Increase~ increase, increase 
C. Decreases, increase, increase 
D. Increases, increase, decrease 

1.12 There are _____ valence electrons in the Lewis structure of CH3OCH2CH3. 

A. 18 
B. 20 
C. 26 
D. 32 

1.13 A valid Lewis structure of _____ cannot be drawn without violating the octet rule. 

A. PQ43-
B. SiF4 
C. CF4 
D. SeF4 
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1.14 CIF3 has a T-Shaped geometry. How many non-bonding domains does the molecule 
have? 

A. 1 
B. 2 
C. 3 
D. 4 

1.15 Which of the pairs of molecules below have the same hybridization on the central 
atom? (The central atom is underlined in each molecule.) 

A. £02, £H4 
B. H2£O,BeH2 
C. ~Cl3, HNO 
D. NH3, HNO 

1.16 Find the correct stereochemistry for the following four alkenes: 

A B C D 

A. A is Z, B is Z, C is £, D is £ 

B. A is Z, B is £, C is Z, D is f 

C. A is £, B is f, C is ~' D is Z 

D. A is Z, B is Z, C is £, D is Z 

1.17 Using the VSEPR model, the molecular geometry of the central atom in 
tetrafluoroborate ion is -----

A. square planar 

B. trigonal planar 

C. square pyramidal 

D. trigonal bipyramidal 
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1.18 The hybridizations of bromine in BrF5 and of arsenic in AsF5 are _____ and 
respectively. 

A. sp3,sp3d 

8. sp3d, sp3d2 

C. sp3d2, sp3d 

D. sp3d2, sp3d2 

1.19 Which is NOT a valid resonance structure for the anion in the box below? 

1.20 Which of the following is the constitutional isomer of 4-isopropyloctane? 

A. 3-ethyl-2,4,5-trimethyloctane 

8. isobutylcyclohexane 

C. 4-ethyl-2,2-dimethylheptane 

D. 4-ethyl-2,2-dimethyloctane 
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SECTION B: SHORT /LONG ANSWER QUESTIONS (40 MARKS) 

Please answer ALL of the questions in this section. 

QUESTION 2 [10) 

2.1 A 466 g sample of water is heated from 8.50 °C to 74.60 °C. Calculate the amount of 
heat absorbed (in kJ) by water. (4) 

2.2 Calculate the standard enthalpy change for the reaction: (6) 

Given that: 
a) 2 Al (s) + 3/2 02 (g) A/203 (s) 
b) 2 Fe (s) + 3/2 02 (g) Fe203 (s) 

QUESTION 3 

[j,H,xn° = -1 669.8 kJ/mo/ 
/j,H,xn° = - 882.2 kl/mot 

3.1 In a Na OH solution [OH-] is 2.9 x 10-4 M. Calculate the pH of the solution. 

3.2 Calculate the pH of a: . 

a) 1.0 x 10-3 M HCI solution 

b) 0.020 M Ba(OH}i solution 

QUESTION 4 

4.1 Convert the following condensed formula to a skeletal structure. 

4.2 What is the IUPAC name of the compound below? 

[10) 

(3) 

(3) 

(4) 

[12) 

(2) 

(3) 

4.3 Enalapril is currently in clinical trials for congestive heart failure, and its structure is given 
below. 
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Enalapril 

a) What is the correct molecular formula for this interesting antihypertensive agent? (2) 

b) Identify the functional groups present in Enalapril. (5) 

QUESTION 5 [8] 

The orbital diagram below shows the valence electrons for a 2+ ion of an element. 

4d 

5.1 What is the ion? 

5.2 What is the noble gas electronic configuration of the natural element? 

5.3 Chloric acid is a weak acid with the formula HCIO3. Draw the resonance structures of 
HCIO3, and clearly indicate which of the structure is the most stable showing the lone pairs 

(2) 

(2) 

of electrons. (4) 

-------·----------------------------------·---------------------------------------------------------------------------------------
END OF QUESTION PAPER 
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USEFUL CONSTANTS 

Gas constant, R = 8.3145 J · mo1-1. K·1 = 0.083145 dm 3 · bar· mo1•1. K·1 = 0.08206 L atm mo1·1 -K"1 

1 Pa· m3 = 1 kPa.L = 1 N · m = 1J 

1 atm = 101 325 Pa = 760 mm Hg= 760 torr 

Avogadro's Number, NA= 6.022 x 1023 mo1·1 

Planck's constant, h = 6.626 x 10·34 Js 

Speed of light, c = 2.998 x 108 ms·1 
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PERIODIC TABLE OF THE ELEMENTS 

13 14 

5 6 
B C 

10.81 l 2.0 l l 
13 14 
Al Si 

5 6 7 8 9 10 11 12 26.9815 28.0855 
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V Cr Mn Fe Co. Ni Cu Zn Ga Ge 
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