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SECTION A [50]

QUESTION 1: 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 answer for each question, even if you think there is
another possible answer that is 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. CO;

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

A.Cr¥* > Cr

B. Cr3* — Cr#*

C. Cr3* - Cr,07*

D. None of the above

3. The oxidation number of each chromium atom in Cr,07% is:
A. +5
B. +6
C.+7
D. +12

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

correspond to a heat of formation (AHformation)?

A.N (g) +3 H (g) = NHs (g)
B. N2 (g) + 3 H2 (g) = 2 NHs (g)
CClgl#0(g)—=C

1 3
D. ~ N2 (g) P H2 (g) = NHs (g)
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5. The pH of a 1.25 x 10> M NaOH is:

A.7.00
B. 2.90
C. 11,10
D. 10.90

6. Which of the following describes the relationship between [H;0%] and [OH ]

A. [H;0*][0H"] = 14.00
B.[H;0*] + [OH™] = 14.00

C. [H;0*][0H"] = 1.0 x 1024
D.[H;0*]+[0H ] =1.0x 10

7. In the reaction:

2NO (g) + 2H2 (g) ©> N2 (g) + 2H0 (g)

Which of the following is true regarding the relative molar rates of disappearance of the reactants

and the appearance of the products?

I. N2 appears at the same rate that H, disappears.

Il. H,0 appears at the same rate that NO disappears.

[1l. NO disappears at the same rate that H, disappears.

A. | only.
B. landllonly.
C. landlll only.

D. Iland lll only.

8. For the reaction 2A + B - C, experimental data were collected for three trials:

Experiment | [A] (M) [B] (M) | Initial Rate Appearance of C (M sec?)
1 0.40 0.20 55 % 10*
2 0.80 0.20 55x10°
3 0.40 0.40 2.2 x10?
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What is 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 energy of activation and enthalpy change of reaction
were found to be 80 kimol? and + 20 kimol?, respectively. What is the value of the
activation energy for the reverse reaction?

A. + 60 kimol?

B. + 100 kimol?

C.- 80 kJmol*

D.+ 20 kimol?

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

2CO(g) + O2(g) = 2COa(g)

A. Kc = k[CO]2[02]

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

C. Kc=[CO]J?[02] / [CO2]

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

11. 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.

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.

Page 4 of 11



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.

12. Which of the following ground-state electron configurations corresponds to an atom that has
the most negative value of the electron affinity?

A. 1s*2s%2pS3s’

B. 1s%22s522p63s23p°

C. 15%225?2p%3s523p?

D. 15%22522p%3523p©3d54s?

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

cr2+

v3+

o0 ® >

Fe3+

14. A nonpolar bond will form between two atoms of electronegativity.

different, opposite
identical, different
different, different
identical, equal

oo w

15. How many different types of resonance structures can be drawn for the ion 5032‘ where all

atoms satisfy the octet rule?

o0 ® >
B W N P

16. Which two bonds are least similar in polarity?

A. Al-Cland I-Br
O-F and CI-F
B-F and CI-F
I-Br and Si-Cl

0w
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17.

18.

19.

20.

The electron domain and molecular geometry of BrO2- is

tetrahedral, trigonal planar
trigonal planar, trigonal planar
trigonal pyramidal, seesaw
tetrahedral, bent

oo ®p

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

0t H 20t
R I I
HrN5Cx JC O—H

‘L»r

A. 90° 90° 90°

B. 120° 120° 109.5°

C. 109.5°,120° 109.5°

D. 109.5° 90°, 120°

The molecular geometry consists of

I.  anonbonding pair of electrons
Il.  asingle bond
lll.  a multiple bond

A. lonly

B. Ilonly

C. ILIl,and

D. lland Ill

PCls has electron domains and a molecular arrangement.
A. 6, trigonal bipyramidal

B. 6, seesaw

C. 5, square pyramidal

D. 5, trigonal bipyramidal

21. The electron-domain geometry of the AsF5 molecule is trigonal bipyramidal. The hybrid orbitals

used by the As atom for bonding are orbitals.

sp2d2
sp3
sp3d2
sp3d

O 0w P
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22. How many isomers are possible for CgH12?

23,

24.

25.

o0 w®»

A WN R

Which of the following compounds does not contain a C=0 bond?

oo wp

Ketones
Aldehydes
Esters
Ethers

What radioactive element is used to diagnose medical conditions of the heart and arteries?

o0 P

cobalt-60
thallium-201
radium-226
thorium-234

What happens to the mass number and the atomic number of an element when it emits gamma
radiation?

oo ® P

The mass number remains unchanged while the atomic number decreases by one.
The mass number and atomic numbers remain unchanged.

The mass number remains unchanged while the atomic number increases by one.
The mass number decreases by four and the atomic number decreases by two.

End of Section A
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SECTION B: [50]

QUESTION 1 (8]

In the reaction:
2503 (g) = 250 (g) + 02 (g) AH® = +197 kI

What will happen to the number of moles (increase, decrease or remain the same) of
SOz in equilibrium with SOz and Oz in each of the following cases

a. Oxygen gas is added. (2)
b. The pressure is increased by decreasing the volume of the reaction container (2)
c. Thetemperature is decreased. (2)
d. Gaseous sulphur dioxide is removed. (2)
QUESTION 2 [12]

2.1 Find the oxidation numbers of the indicated atom in each of the following:

a. SinS04* (2)
b. NinNOy (2)
c. CrinKaCr07 (2)

2.2 Balance the following half reactions:

2

a. CrO4 (aq) = Cr(OH)z(s) in basic medium (3)

+

b. HNOz(aq) > NH4(aq) in acidic medium (3)
QUESTION 3 [5]
Calculate the pH of the following strong acid solutions:

a. 1.35x103 M HC (1)

b. 0.425 g HCIO4 in 2.00 L solutions (2)

c. 5.00 mL of 1.00 M HCI diluted to 0.500 M. (2)
QUESTION 4 [10]

4.1 Consider the molecule phosphorous pentachloride.

a. Draw the most dominant Lewis structure of the molecule. (2)
b. State if the structure in (a) obeys the octet rule. (1)
c. State the molecular geometry of the molecule. (1)
d. State the hybridization on the central atom. (1)
e. State the bonding angle between the central atom and peripheral atoms. (1)
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4.2 Arrange the bonds in 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 common antibiotic used to treat many different types of bacterial infections
and the structure is shown below. Identify the functional groups in the molecule. (5)
HO T COOH
2 N
N
H o)
NH,

5.2 Draw the skeletal structures of the following hydrocarbons.

a CH3|CH7 C|H2CH3 (1)
CH3(|ZCH2(|?H
CH; CHj,3
CH,
b. CH;CH,CH,CCH, (1)
CH,CHCH,CH,4
c. 2,5,6-trimethylnonane (1)
d. 3-propyl-4,5-dimethyldecane (1)
e. 1l-ethyl-3-methylcyclohexane (1)
QUESTION 6 [5]

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

THE END

GOODLUCK

Page 9 of 11



USEFUL CONSTANTS:

Gas constant, R = 8.3145 J -molt- K1
=0.083145 dm3- bar - mol*- K

=0.08206 L atm mol*- K?
1Pa-m*=1kPa.L =1N-m =11

1 atm =101 325 Pa = 760 mmHg = 760 torr
Avogadro’s Number, Na = 6.022 x 10?2 mol?

Planck’s constant, h = 6.626 x 1034 Js

Speed of light, c = 2.998 x 10® ms™

Page 10 of 11



(6s2) 1(850) | (uso) | @so) | (1s2) [ (v2) | (L) | (evD) | (vv2) |80 LET|6T0 BEZ[OC0 1€2[8E0°ZEL|BZOLTT

ON |PIN |wy | sH | JD |4 (wDp |wy | ng | AN | n ed | YL | OV

01 101 | 001 66 86 L6 96 §6 6 £6 6 16 06 68 SIPINPY

YO'ELT [$€6'991| 92°L91 |0€6'191] 05291 [SZ6'8ST) STLSI [ 96°1ST{ 9051 | (Sv1) [ vTop1 [806°0v1] T1°0V1 [906'8ET

qX |wL | 13 |oH | Ad |qL |{pO | ng |ws |wd | PN | 4d | 2O | ®1

0L 69 89 L9 99 <9 ¥9 £9 79 19 09 6S 8¢S LS | soprusguey

690 | (@ | o) | 89D (s92)] (v92)| (£92)| (297) | (192)| (092) [szo9zz| (€2

onf ynp bnn qn | nn {unn | AL | SH | Y9 | 3S | qd | X | YT | ¥ | 44
811 911 1l CIT | 111 | OXl | 601 | 80T | LOT | 90I | SOI | ¥O1 | €0I 88 LS8
()| (01| (6027) | 806'80Z| TLOT |€8EH0T] 65'00T|L96961] 80°S61 | TTT6L | T061 [L0T 98| S8°€81 [8¥6 081 6+'8L1 [L96'bLI| EELEL [S06TET
g | WV | od Iqd qd | IL {8H | nV | 1d AT | SO |2 | M | L | JH [ I | e | 8D
98 S8 $8 €8 78 18 08 6L 8L LL 9L SL yL €L TL 1L 9¢ ¢S
6TIEL] 6921 | 9421 | SLTTI | 69811 | T8I | I¥TIT [898°LO1} TH'901 |906' 201 LO'TO1 | (86) | ¥6'S6 |¥906'T6[ TT 16 [6506'88] T9°L8 [8L9Y'S8
X | I (L | aS |uS | uf (PO |BV |Pd | W | M |OL |[ON{aN | 1Z | X | IS | 94
¥S €5 [43 I$ 0§ (14 4 Ly 1% SP 144 114 [44 1§ 114 6¢ 8¢ LE
8'€8 | v066L] 96'8L | 91Z6'bL| 6STL | 2469 | 8ESO | 9vSE9] 69'8S [2€€6'8S| L¥8SS [08€6'VS| 966 1S[SIv6 0S| 88'LY |65S6'+Y| 80°0F |€860°6€
| 19 | °S SV (3D (8D | UZ | D | IN 0D | & | UN | ID A IL |3 | 8| X
9¢ SE 142 113 (49 3 0¢ 6T 8¢ LT 9¢C Y4 vC £C C 1T 0T 61
8Y6'6€ | £5¥°SE | 90°ZE | 8£L6°0€ |S580°8T|S186'9T| 7| 1 o1 6 3 L 9 g b ¢ | S0EYT |8686'TT
Wil | s d |[1IS | IV 3N | N
81 Ll 9] Sl 14! £l Cl 11
6L1'02 [¥866'81|p666'ST| £900'%1 | 1T0°Z1 | 1801 8IZI0°6] 1v6'9
N i | 0O N 9 q °H | 1
0l 6 8 L 9 S 14 €
09200 ¥6400° 1
3H L1 91 St 1 £1 z e
z 1
81 I

SINIWHTH HHL 40 AT4V.L OIAOTAd

Page 11 of 11



