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Chemistry 115 Final Examination

Semester 012004

SECTION A: MULTIPLE CHOICE QUESTIONS

Five possible answers A, B, C, D, E are given for each of the twenty questions in this section.
Choose the one you consider to be correct and mark your response on the multiple choice
answer sheet provided. Each question in this section is worth one mark, for a total of 20

marks.

ORGANIC

1 Alkenes typically undergo

A
B
C
D
E

substitution reactions
addition reactions

dehydration reactions
esterfication reactions

neutralization reactions

2 Which one of the following statements
about the homologous series of alkanes

1s correct?

A The general formula of the alka-
nes is C,Ho,.

B They are all gases at room tem-
perature and pressure.

C Each member of the series is an
isomer of the next member in the
series.

D Each member of the series differs
from the next member in the
series by CHa.

E They are all soluble in water.

3 The process known as ’cracking’ in-

volves

A separating crude oil into frac-
tions.

B removing water from ethanol
molecules.

C removing hydrogen from an
alkane molecule.

D breaking alkane molecules into
smaller alkane and alkene
molecules.

E breaking a polymer into its

monomer.

THE MOLE CONCEPT

4 Iftherelative molecular mass of a com-
pound is 95, then

A

B

One mole of the compound has a
mass of 95g.

One molecule of the compound
has a mass of 95g.

One mole of the compound has
95 x 6 x 10>* molecules.

The empirical formula of this
compound 1s the same as the
molecular formula.

One mole of the compound has a
mass that 1s 95 times the mass of
the lgC isotope of carbon.

5 2.0 moles of ammonium carbonate,
(NH4)2COj5 contains

A
B
C

D
E

8 mol of hydrogen atoms.
2.0 mol of oxygen molecules.

16 x 6 x 10** mol of nitrogen
atoms.

2.0 mol of carbon atoms.

6.0 mol of carbonate 1ons.

6 What is the molanty of a solution
containing 4.0 g of sodium hydroxide
(RFM=40) 1n 100 cm? of solution?

A
B
C
D

E

1.0M
0.10M
0.04M
0.40M
4000M

The number of molecules of oxygen

gas, O, in 5.6dm? at stpis

A

B
C
D
E

1.5 x 10%
5.6 x 1073
6 x 1073

2.4 % 107
3.6 x 10%
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Chemistry 115 Final Examination

Semester 012004

THE REACTIVITY SERIES

When dilute hydrochloric acid was
mixed with a sample of solid Q, a col-
orless gas was produced. This gas
turned lime-water cloudy. When a
flame test was conducted on sample Q
a lilac flame was obtained. The mosly
likely identity of Q1is

A sodium carbonate

B calcium oxide

C potassium carbonate
D

sodium hydrogencarbonate

E potassium hydroxide

9 Which compound gives only oxygen as

a gaseous product on heating?

lead(Il) nitrate
copper(ll) nitrate
calcium nitrate

potassium nitrate

m o O w >

silver nitrate

10 When heated, the carbonate of a metal

11

X decomposes more rapidly than

zinc carbonate, but the metal X will
displace copper from a solution con-
taining Cu”* ions. The metal X could
be

silver

magnesium

mercury

zinc

lead

m o QW P

THE PERIODIC TABLE

The collective term for the elements on
the far right side of the periodic table 1s
A alkali metals

B halogens

C alkaline earth metals
D inert gases
E

transition metals

12

13

14

15

Element W is an alkaline earth metal
in period 3. What would the electron
configuration of this element be?

A 2,81
B 2382
C 28,82
D 28,3
E 2,838

An element X in group I, forms a com-
pound with an element Y in group VL
The most likely formula for this com-
pound is

XY

XY
XY
XY>

m o QO w o»

XoY

The atom with the largest first ioniza-
tion energy is

Li

Na

K

Rb

m O a w

Cs

The atom with the smallest atomic ra-
dius is

A Na
B Mg
C Al
D Si
E P
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Chemistry 115 Final Examination Semester 012004 Page 3 of 9
ELECTROCHEMISTRY B addition of sulfur trioxide gas.

16 Each of the following substances was € removal of oxygen gas.
electrolysed. In which case would D anincrease in the pressure.
the products at BOTH electrodes be E an increase of the container vol-

17

18

gaseous at r.t.p.”?

A molten sodium chloride

B aqueous copper(Il) sulphate
C molten copper(Il) bromide
D dilute hydrochloric acid

E aqueous silver nitrate

During electrolysis of molten potas-
sium bromide,

A potassium ions are oxidized at the
cathode.

B potassium ions are reduced at the
cathode.

C Dbromide ions are oxidized at the
cathode.

D bromide ions are reduced at the
anode.

E potassium ions are oxidized at the
anode.

RATE AND EQUILIBRIUM

In the equilibrium system below, which
of the following actions will cause
the equilibrium position to shift to the
right?

S0 (g) +02(g) ===503(g)

A the addition of a suitable catalyst.

19

ume.

An aqueous solution of hydrofiuoric
acid, HF, is at equilibrium.

HF(aq) ===H"(aq) + F(aq)

When the pH of the solution is in-
creased the equilibrium shifts to the
right. Which compound could have
caused these changes when added to
the solution of hydrofluoric acid?

A H(

B Na(Cl
C NaOH
D NaF
E Au(s)

20 For a chemical reaction which has

reached equilibrium which statement is
true”?

A the reaction has stopped.

B the rate of the forward reaction is
decreasing.

C the rate of the forward and re-
verse reactions are equal.

D there is always more products
than reactants.

E the reactants always have more
potential energy than the prod-
ucts.
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SECTION B: SHORT ANSWER QUESTIONS

Answer ALL OF THE FOLLOWING EIGHT QUESTIONS in the space provided on
your question paper. Indicate clearly how you arrive at your answers. This section is worth
75 marks.

1 A sulphur-oxygen compound is 50.1% sulphur and 49.9% oxygen by mass, and has a
molar mass of 64 g mol ™.

(a) Calculate the empirical formula of the compound. (3 marks)

(b) Determine its molecular formula. (3 marks)

(¢) Would you expect this oxide of sulphur to be ionic or covalently bonded?(1 mark)

(d) 1) Write a balanced equation for the hydrolysis of this compound in water.
(2 marks)

ii.)  How would you expect the resulting solution to affect litmus paper? (1 mark)
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2 7Air” bags for automobiles, are inflated duning a collision by the explosion of sodium
azide, NaN3. The equation for the decomposition is,

2NaN;(s)——>2Na(s) +3Na(g)

(a) Is it air that inflates an "Air” bag? Explain. (3 marks)

(b) If 57 g of sodium azide are decomposed during a collision,

1.) how many moles of nitrogen gas are produced? (3 marks)

ii.) If one mole of an ideal gas occupies 18.8 dm” at 1.3 atm pressure and 298 K,
what volume of nitrogen gas will be produced during the collision at this
temperature and pressure? (2 marks)

(¢) TAir” bags also contain the compounds KNO3 and SiO; as well as sodium azide.
Suggest a purpose for the presence of these compounds in the "air” bag. (Hint:
look at the equation for the decomposition of sodium azide). (2 marks)
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3 (a) Calculate the molarity of caffeine in a 12 ounce (1 ounce = 29.6 cm®) cola drink
containing 0.050 g caffeine, CgH gN4O-. (4 marks)

(b) What is the molarity of the cola drink in part a) if it is diluted with 25.0cm’ of
water? (3 marks)

(¢c) Cola drinks are usually 5.06 x 10~ M in phosphoric acid, H3PO4. What mass of
this acid is present in a 250 cm? drink? (3 marks)

4 The reaction between nitrogen oxide and oxygen gas is exothermic,

2NO(g) +02(g) ==2NO0a(g)

Will the concentration of NO» at equilibrium decrease, increase or remain the same if
(5 marks)

(a) additional oxygen is introduced to the container? ................ e
(b) additional NO isintroduced? .. ... ...
(c) the total pressure isdecreased? ... ... ... ..
(d) acatalystisadded?...... ... e

(e) the temperature is increased? . ... ... ...
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S Wnite a balanced chemical equation for the reaction that occurs when the following
compounds are heated with a bunsen flame. (10 marks)

(a) copper(ll) nitrate crystals ....... ... ... ...,
(b) potassium nitrate crystalS .. ... ... :
(c) zinccarbonate powder ...
(d) hydrated copper(Il) sulphate crystals ............... ... .
(e) anhydrous sodium hydrogencarbonate..................... ... ... . ........

6 This question concerns the reactivity of the metals magnesium, copper, zinc and silver.

(a) Place the four metals in order of reactivity, putting the most reactive metal first.
(2 marks)

(b)  State which of these metals react with dilute hydrochloric acid and give equations
for the reactions which occur. (4 marks)

(c) Describe what you would see when a strip of copper is placed in a solution of
silver nitrate. Give the net ionic equation for the reaction occurring. (4 marks)
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7 (a) Consider the hydrocarbon C4Hs.
i.)  What is the name of this hydrocarbon? (1 mark)

ii.) Is this hydrocarbon saturated or unsaturated? (1 mark)

iii.) Write a balanced chemical equation for the complete combustion of the hy-
drocarbon. (2 marks)

iv.) Write down condensed structural formula for three isomers of C4Hsg.
(3 marks)

(b) Write the structure of the organic product formed in each of the following reac-
tions. (3 marks)

0

) ) H*

i) CH;OH + CH3;CH,—C—OH

i) CH,=CH—CH; + HCI ——
H;PO,

111.) CH3;CH,OH

heat
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8 A 10g block of calcium carbonate was placed in a conical flask with excess dilute
hydrochloric acid at room temperature. The calcium carbonate reacted with the acid
and produced much effervescence.

(a) Wrnte a balanced equation for this reaction. (2 marks)

(b)  What causes the effervescence observed? (1 mark)

(c) What effect would increasing the temperature of the acid have on the reaction
rate? (1 mark)

(d) Explain, with reference to collision theory, why increasing the temperature has
this effect on reaction rate.
(2 marks)

(e) If you used 10 g of powdered calcium carbonate instead of the block,

1.) the effect this change would have on the initial rate of the reaction, (1 mark)

ii.)  the effect this change would have on the total amount of gas formed.
(1 mark)

11i.)  Give areason for your answer to part ii). (2 marks)

v END OF EXAMINATION +



