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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 The reduction of NO to N2 with H2: 2NO (g) + 2H2 (g) N2 (g) + 2H2O (g), is found to have 
the following experimentally determined rate equation: Rate= k[NO]2[H2]. What is the order 
of the reaction with respect to NO? 

A. 0 
B. 1 
C. 2 
D. 3 

1.2 If the concentration of NO is doubled and that of and H2 is constant, the rate of the 
reaction would: 

A. Decrease four fold 
B. Increase four fold 
C. Increase two fold 
D. Decrease two fold 

1.3 For the reaction: 
2NaHCO3 (s) Na2CO3 (s) + CO2 (g) + H2O (g) 

Which one of the following is the correct expression for Kc? 

A. Kc= [CO2][H2O] 
B. Kc= [CO2] 
C. Kc= [CO2][H2O][Na2CO3]/[NaHCO3]2 

D. Kc= [CO2][Na2CO3]/[NaHCO3]2 

1.4 The table below gives the initial concentrations and rate for three experiments. The 
reaction is CO+ Cl2 COCh. What is the rate law for this reaction? 

Experiment [CO] (M) [Cl2] (M) Initial Rate of COCl2 (M min-1) 

1 0.30 0.10 2.1 X 10-25 

2 0.10 0.30 2.1 X 10-25 

3 0.30 0.30 6.3 X 10-25 
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A. Rate= k[CO][Clz] 
B. Rate= k[CO]2[Clz] 
C. Rate= k[CO] 
D. Rate = k[CO][Cl2]2 

1.5 For which of the following reactions does Kc= Kp at 25°C? 

A. 2NH3(g) + CO2(g)::; N2CH4O(s) + H2O(g) 
B. 2N8r3(s)::; N2(g) + 3Br2(g) 
C. 2KCIO3(s) ::; 2KCl(s) + 3O2(g) 
D. CuO(s) + H2(g) ::; Cu(/)+ H2O{g) 

1.6 In the Copper Oxide (CuO) and Carbon Monoxide (CO) reaction, reducing agent is: 

A. CuO 
B. CO 
C. Cu 

D. CO2 

1.7 In which of the following unbalanced reactions does chromium undergo oxidation? 

A. Cr3+ Cr 
B. cr3+ Cr2+ 
C. Cr3+ Cr2oi-

D. None of the above 

1.8 The oxidation number of each chromium atom in Cr2O/- is: 

A. +S 
B. +6 
C. +7 
D. +12 

1.9 The pH of a 1.25 x 10-3 M NaOH is: 

A. 7.00 
B. 2.90 
C. 11.10 
D. 10.90 
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1.10 Which of the following describes the relationship between [H3O+] and [OH-]? 

A. [H3O+][oH-] = 14.00 
B. H3 0+] +[OH-]= 14.00 
c. [H3O+][OH-1 = 1.0 x 10-14 

D. [H3O+] +[OH-]= 1.0 X 10-14 

1.11 Which compound has the highest boiling point? 

CH,CH3 
I -

H3C-C-CH3 
I 

CH2CH3 
0 

a) b) c) 

1.12 What is the correct IUPAC name for the compound shown below? 

A. 3-methyl-4-(1-methylethyl)-5-(propyl)-6-(dimethyl) octane 

B. 4-(1,1-dimethylpropyl)-5-{1-methylethyl)-6-(methyl) nonane 

C. 3-methyl-4-{1-methylethyl)-5-(1,1-dimethylpropyl) octane 

D. 3-methyl-4-(1,1-dimethyl)-S-(l,l-dimethylpropyl) nonane 

1.13 Which one of the following compounds is an isomer of CH3CH2CH2CH2OH? 

A. 

B. 
0 

II 

C. CH3CH2CHCH3 
I 
OH 

d) 

D. Compounds Band C above 
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1.14 What is the condensed formula of the compound below? 

Br 

Br 

B. CH3CH2CH2(CH3)CH2CH(CH3)CHBr2 

C. CH3CH2CH(CH3)CH(CH3)CH2CHBr2 

D. None of the above structures are correct 

1.15 How many isomers of C2H2Cl2 are polar? 

A. 0 

B. 1 
C. 2 

D. 3 

1.16 What is the correct molecular geometry for SeBr3+? 

A. trigonal pyramidal 

B. tetrahedral 

C. trigonal planar 

D. T-shaped 

1.17 PCl5 has _____ electron domains and a _____ molecular arrangement. 

A. 6 and trigonal bipyramidal 

B. 6 and seesaw 
C. 5 and square pyramidal 
D. 5 and trigonal bipyramidal 

1.18 Which of the following statement(s) is/are correct in describing an orbital? 

I. a region of high electron density. 
II. a region in an atom where an electron is likely to be found. 
Ill. a wave function resulting from specific values assigned to 

quantum numbers in wave equations. 
IV. a spherical region around a nucleus where an electron can be found. 
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A. II only 
8. I and II 
C. I, II and Ill 
D. I, II, Ill and IV 

1.19 The statement that the first ionization energy for an oxygen atom is lower than the first 
ionization energy for a nitrogen atom is: 

A. Inconsistent with the general trend relating changes in ionization energy across a 
period from left to right and due to the fact that oxygen has one doubly occupied 2p 
orbital and nitrogen does not. 

8. Consistent with the general trend relating changes in ionization energy across a 
period from left to right because it is harder to take an electron from an oxygen 
atom than from a nitrogen atom. 

C. Consistent with the general trend relating changes in ionization energy across a 
period from left to right because it is easier to take an electron from an oxygen atom 
than from a nitrogen atom. 

D. Inconsistent with the general trend relating changes in ionization energy across a 
period from left to right and due to the fact that the oxygen atom has two doubly 
occupied 2p orbitals and nitrogen has only one. 

1.20 What species has the electron configuration [Ar]3d2? 

A. Mn2+ 

8. cr2+ 

c. v3+ 

D. Fe3+ 

General Chemistry 18 (GNC502S) 
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SECTION B: SHORT /LONG ANSWER QUESTIONS (40 MARKS) 

Please answer ALL of the questions in this section. 

QUESTION 2 (15) 

2.1 Calculate the oxidation numbers ofthe underlined elements in the following compounds. 
(5) 

A. NO2 
B . N2Os 
C . .!::!.CIO3 
D. .!::!.NO3 
E. Ca(NO3}z 

2.2 Write a balanced ionic equation to represent the oxidation of iodide ion (I-) by 
permanganate ion (MnQ4-) in basic solution to yield molecular iodine (12) and 
manganese (IV) oxide (MnO2). (10) 

QUESTION 3 [10] 

Propanoic acid (CH3CH2COOH, which we simplify and HPr) is an organic acid whose salts are 
used to retard mold growth in foods. What is the [H3o+] of 0.10 M HPr (Ka= 1.3x10-5)? 

QUESTION 4 

4.1 The lactic acid molecule, CH3CH(OH)COOH, gives sour milk its unpleasant, sour taste. 

A. Draw the skeletal structure for the molecule, assuming carbon always forms four 
bonds in its stable compounds. 

B. How many rr and cr are in the molecule? 

[15] 

(3) 

(2) 

C. What is the hybridization of atomic orbitals around the carbon atom associated with 
the shortest bond in the molecule? (2) 
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D. What is the bond angle around the carbon atom associated with the shortest bond in 
the molecule? (1) 

4.2 The line-bond structure shown below is the compound aspartame, an artificial 
sweetener commonly used as a sugar substitute in foods and beverages. 

A. What is the correct molecular formula for aspartame? 

B. Identify the functional groups present in aspartame. 

(2) 

(5) 

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

Gas constant, R = 8.3145 J · moI·1 · K·1 = 0.083145 dm3 ·bar· moI·1 · K·1 = 0.08206 L atm moI·1 ·K·1 

1 Pa · m3 = 1 kPa.L = 1 N · m = 1 J 

1 atm = 101325 Pa= 760 mm Hg= 760 torr 

Avogadro's Number, NA= 6.022 x 1023 moI·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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13 14 
Al Si 
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