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SECTION A [50]

QUESTION1: Multiple Choice Questions [50]

e There are 25 multiple choice questions in this section. Each question carries

2 marks.

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

e Choose the best possible answerfor each question, even if you think thereis

another possible answerthatis not given.

1. In the reaction between copper oxide (CuO) and carbon monoxide (CO), the reducing agent

is:

A. CuO

B. CO

C. Cu

D. CO2

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

A. Cr3* > Cr

B. Cr3* > Cr2*

C. Cr3* > Cr2077"

D. None of the above

3. The oxidation numberof each chromium atom in Cr207*is:

A. +5

B. +6

C.+7

D. +12

4. For which of the following chemical changes does the heat of reaction (AH)

correspondto a heat of formation (AHformation)?

A. N (g) + 3 H (g) > NHs(g)

B. No (g) + 3 H2 (g) > 2 NHs (g)

C. C (g) + O (g) 3 C

1 3
D. 5 No (g) +3 H2 (g) > NHs(g)
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5. The pH of a 1.25 x 10° M NaOHis:

A. 7.00

B, 2.90

C i110

D. 10.90

6. Which ofthe following describes the relationship between [H,0*] and [OH7]

A. [H30*][OH~] = 14.00

B.[H,0*] + [OH™] = 14.00

C. [H,0*][OH-] = 1.0x 104

D. [H,;0*] + [(OH~] =1.0x 10"

7. In the reaction:

2NO (g) + 2H2 (g) > Nz (g) + 2H20(g)

Whichof the following is true regarding the relative molar rates of disappearanceof the reactants

and the appearanceof the products?

|. N2 appears at the samerate that H2 disappears.

Il. H2O appears at the samerate that NO disappears.

Ill. NO disappears at the samerate that H2 disappears.

A. | only.

B. land llonly.

C. land Ill only.

D. Il and Ill only.

8. For the reaction 2A + B > C, experimental data werecollected for threetrials:

 

 

 

 

Experiment| [A] (M) [B] (M) Initial Rate Appearance of C (M sec?)

1 0.40 0.20 5.5% 10"

2 0.80 0.20 5.5% 10°

3 0.40 0.40 2.2 x 10?     
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Whatis the rate law of the reaction?

A. Rate = k[A][B]

Rate = k[A]°[B]?

Rate = k[A]?[B]*

. Rate =k[A]?[B]°

9. For areaction A+ B > C+D, the energyof activation and enthalpy changeof reaction

were found to be 80 kJmol+ and + 20 kJmol, respectively. Whatis the value of the

activation energy for the reverse reaction?

A. + 60 kJmol?

B. + 100 kKJImol?

C. - 80 kJImol?

D.+20 kJmol?

10. Write the appropriate equilibrium constant expression K; for the following reaction:

2CO(g) + O2(g)  2CO2(g)

A. Ke = k[CO]2[O2]

B. Ke = [CO2] / [CO] [02]

C. Ke= [CO]? [02] / [C02]

D. Ke = [CO2]* / [CO]? [O2]

11. The statementthat the first ionization energy for an oxygen atom is lowerthanthefirst

ionization energy for a nitrogen atomis:

A. Inconsistent with the general trend relating changesin ionization energy across a period from

left to right and dueto the fact that oxygen has one doubly occupied 2porbital and nitrogen

doesnot.

Consistent with the general trend relating changes in ionization energy across a period from

left to right becauseit is harder to take an electron from an oxygen atom than from a nitrogen

atom.
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C. Consistent with the general trend relating changesin ionization energy across a period from

left to right becauseit is easier to take an electron from an oxygen atom than from a nitrogen

atom.

D. Inconsistent with the general trend relating changesin ionization energy across a period from

left to right and dueto the fact that the oxygen atom has two doubly occupied 2p orbitals and

nitrogen has only one.

12. Which ofthe following ground-state electron configurations corresponds to an atom that has

the most negative value of the electron affinity?

1s72s572p®3s?

1s*2s?2p°3s73p°

1s*2s*2p°3s?3p?

1s*2s?2p°3s?3p°3d>4s?9
O
D
>

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

Mn2+

Cr2+

y3t

0
9

@
>

Fe3t+

14. A nonpolar bondwill form between two atoms of electronegativity.

different, opposite

identical, different

different, different

identical, equalG
O
P

15. How many different types of resonance structures can be drawnfor the ion S032 whereall

atomssatisfy the octet rule?

99
0
p
>

P
W
N

B
R

16. Which two bondsareleast similar in polarity?

A. Al-Cl and I-Br

O-F andCI-F

B-F and CI-F

I-Br and Si-Cl9
0
0

®
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17.

18.

19.

20.

21.

The electron domain and molecular geometry of BrO2-is

tetrahedral, trigonal planar

trigonal planar, trigonal planar

trigonal pyramidal, seesaw

tetrahedral, bentD
O
@
>

The bond angles marked a, b, and c in the molecule below are about

and , respectively.

:O: H :0:
we ll todo,

BpNyaO—-H
aY|

90°, 90°, 90°

120°, 120°, 109.5°

109.5°, 120°, 109.5°

109.5°, 90°, 120°9
9
0

BF
>}

The molecular geometry consists of

|. anonbondingpair of electrons

ll. asingle bond

lll. amultiple bond

A. lonly

B. ll only

C. |, Ul, and Ill

D. Iland Ill

PCls has electron domains and a molecular arrangement.

A. 6, trigonal bipyramidal

B. 6, Seesaw

C. 5, square pyramidal

D. 5, trigonal bipyramidal

The electron-domain geometry of the AsFs moleculeis trigonal bipyramidal. The hybrid orbitals

used by the As atom for bonding are orbitals.

sp2d2

sp>

sp3d2

sp3dGo
90

FP
Pp
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22. How manyisomersare possible for CgH47?

23.

24.

25.

G
O
R

>
B
W
N
R

Which of the following compoundsdoes not contain a C=O bond?

0
9
p
> Ketones

Aldehydes

Esters

Ethers

Whatradioactive elementis used to diagnose medical conditions of the heart and arteries?

T
O
P
> cobalt-60

thallium-201

radium-226

thorium-234

What happens to the mass numberand the atomic numberof an element whenit emits gamma

radiation?

T
O
f
p The mass number remains unchanged while the atomic numberdecreases by one.

The mass numberand atomic numbers remain unchanged.

The mass number remains unchanged while the atomic numberincreases by one.

The mass numberdecreasesby four and the atomic numberdecreases by two.

End of Section A
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SECTION B:

QUESTION 1

In the reaction:

2503(g) S 2SO2(g) + O2 (g) AH® = +197 kJ

Whatwill happen to the numberof moles (increase, decrease or remain the same)of

SO3 in equilibrium with SO2 and Ozin each of the following cases

Oxygengasis added.

The pressureis increased by decreasing the volumeof the reaction container

The temperature is decreased.

a
o
n
»
w
e
o

Gaseous sulphur dioxide is removed.

QUESTION 2

2.1 Find the oxidation numbersof the indicated atom in each ofthe following:

a. Sin SOq

b. Nin NOw

c. Crin K2Cr207

2.2 Balance the following half reactions:
Fi

a. CrO4 (aq) > Cr(OH)s(s) in basic medium
+

b. HNO2(aq) > NH4(aq)in acidic medium

QUESTION 3

Calculate the pH of the following strong acid solutions:

a. 1.35x 103M HCl

b. 0.425 g HCIOg in 2.00 L solutions

c. 5.00 mL of 1.00 M HCI diluted to 0.500 M.

QUESTION4

4.1 Consider the molecule phosphorous pentachloride.

a. Draw the most dominant Lewis structure of the molecule.

b. State if the structure in (a) obeys the octetrule.

c. State the molecular geometry of the molecule.

d. State the hybridization on the central atom.

e. State the bonding angle between the central atom and peripheral atoms.

[50]

[8]

(2)
(2)
(2)
(2)

[12]

(2)
(2)
(2)

(3)

(3)

[5]

(1)
(2)
(2)

[10]

(2)

(1)

(1)

(1)

(1)
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4.2 Arrange the bondsin each of the following sets in order of increasing polarity.

a. C-F; O-F and Be-F (2)

b. O-Cl; S-Br and C-P (2)

QUESTION 5 [10]

5.1 Amoxicillin is a commonantibiotic used to treat many different types of bacterial infections

andthe structure is shown below.Identify the functional groups in the molecule. (5)

HO ° COOH

0 N

N
‘ 0

NH

5.2 Draw the skeletal structures of the following hydrocarbons.

a CHTHa Bais (1)

CHEECH

CH; CH,

CH,

b. CH,CH,CH,CCH, (1)

CH3;CHCH>CH;

c. 2,5,6-trimethylnonane (1)

d. 3-propyl-4,5-dimethyldecane (1)

e. 1-ethyl-3-methylcyclohexane (1)

QUESTION 6 [5]

Gold-198 has a half-life of 2.69 days. Whatis the activity (in curies) of a 0.86 mg sample?

THE END

GOODLUCK
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USEFUL CONSTANTS:

Gas constant, R = 8.3145 J: mol? K+

= 0.083145 dm?: bar: mol?: K?

= 0.08206 L atm molt: K?

1Pa:m?=1kPa.Ll =1N'm =1J

1 atm = 101 325 Pa = 760 mmHg= 760 torr

Avogadro’s Number, Na = 6.022 x 1073 mol

Planck’s constant, h = 6.626 x 10°34 Js

Speedoflight, c = 2.998 x 108 ms?
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