HILLCREST HIGH SCHOOL
PHYSICAL SCIENCE

‘ GRADE 11
[ PAPER 2- Chemisiry
DHCEMBER 2014
THE: 3HRS
Total 150
lrstructions
1 Answer ALL the questions.
2 This guestion paper consists of TWO sections:
3 SECTION A (20)
SECTION B {(130)
Answer SECTIONS A and B in the ANSWER BOOK.
4. Non-programmable calculators may be used.
b Appropriate mathematical instruments may be used.
G. Number the answers correctly according to the numbering system used in this

aguestion paper.

7. Data sheets and a periodic table are attached for your use.
8. Give brief motivations, discussions, et cetera where required.
£ Numbers must be rounded off to two decimal places.
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SECTION A

QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to the following questions. Each question
has only ONE correct answer. Write only the letter (A — D) next to the question number
(1.1 - 1.10) in the ANSWER BOOK.

1.1

1.2

1.3

o o0 wo»

uvoo o wor

Which of the following is a non-polar molecule but contains polar bonds?
PHs
CF4
SOz

H»8

Which of the following substance(s) is / are amphiprotic?

H2POg HzPO4 HPO.*

(i) (i) (iii)

g 0 W »

(i)
(iif)
(i) and (iii)

(i} and (iii)

in which one of the following alternatives are the three compounds listed in order of their
increasing boiling points?

Pentanoic acid, pentane, pentan-1-ol
Pentan-1-ol, pentane, pentanoic acid
Pentane, pentan-1-ol, pentanoic acid

Pentane, pentanoic acid, pentan-1-ol
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1.6

A solution whose concentration is known precisely, is referred to as:

Concentrated soiution

Standard solution

. Homogenous

solution

Dilute solttion

Consider the

following equation:

NHag + H20 — NHa + OH"

The two Bronsted-Lowry bases in the reaction are:

NHz and HO

NHs* and OH

H20 and NH4*

NH3 and OH-

Which ONE among the following organic compounds is a secondary alcohol?

g — O

Ty —— Cidg - O

=

L o PY

C:J- 3—-'§ 3o C e {:} H

[
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1.7

o 0o w »

1.8

o 0o @m >

1.9

Which of the following statements regarding a catalyst is TRUE?
It changes the heat of a reaction

It reduces the energy of the activated complex

It decreases the energy of the reactants

It increases the number of moles of products formed

Look at the electrochemical cell shown below:

Silver

Which ONE of the following half-reactions will take place at the anode?
Agt+e — Ag

Cu — Cu? + 2e

Cu® +2e — Cu

Ag — Agt+e

Which one of the following molecules will have the strongest intermolecular forces?.
Ha

HBr

Fa

HF
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110 In the diagram below the activation energy of the forward reaction is indicated by which

labels?
ENERGY fﬁ;\\ ENERGY gﬁeacﬁen
i N I e SR As N profile 2
Raaction i ;} e I %ﬂ’l
@Qﬁie 1 TrT Y : ; !
- g VITI
X _ course of reaction
% COurse of reaciion Y o
A tand V
B. {fand Vi
C. Wand Vil
D, WVand Vil [2 x10=20]
SECTIONB

INSTRUCTIONS AND INFORMATION

1. Leave ONE line between two sub questions, for example between QUESTION 2.1
and QUESTION 2.2,

2. Show the formulae and substitutions in ALL calculations.
3. Round off your numerical answers to TWC decimal places.
Guestion 2

2.1 In a chemical reaction 31.2g of NHaNOs is allowed to react with 32.8g of NasPO4. The
balanced equation is given below:

SNHaNO3@q + NasPOsaq — (NH4)3POsg + 3NaNQO;y,

2.1.1 What is meant by the term limiting reagent? (1
2.1.2 Identify the limiting reagent. Show ALL calculations (8)
2.1.3 How many moles of the limiting reactant is in excess? {2)
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2.2 Acompount having a molar mass (or sample mass) of 106.0 g.mol! consists of 43.4% Na,
11.3% Cand 45.3% O,

2.2.1 Distinguish between empirical formula and molecular formula. (4)
2.2.2 Caloulate the empirical formula of the compound. Show ALL working out. (6)
2.2.3 Calculate the molecular formula (true formula). (2

2.3 Asample of AlIClsxH20 having a mass of 1.746g is heated in a a crucible until all the steam
has disappeared. Once cooled it is weighed and found the anhydrous AlCH solid to be
1.375g. Determine the number of moles of water of crystallisation in the salt 8)

[29]

Question 3

Commercial vinegar contains a small percentage of ethanoic acid. A laboratory technician wishes
to determine the concentration of ethanoic acid in vinegar. He titrates a solution of ethanoic acid
against a standard solution of sodium hydroxide of concentration 0.009mol.dm=3. The eguation for
the reaction is:

CH3COOH(ag) + NaOH@ag — CH3COONa@g + H20w

The apparatus shown alongside was used during the
titration. JIA—

25cm?® of vinegar was diluted with distilled water and

made up to a volume of 250cm?3. Some of the diluted S
solution was added fo apparatus B. 25¢m?3 of sodium
hydroxide solution was added to apparatus C and a few
drops of an indicator added.
ﬁ s on e e s e,

3.1 What is the name of apparatus B? (M)

3.2 Ethanoic acid is a considered a weak acid. What
does the term weak acid mean? (2)
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A fration was carried out and the results tabulated as shown below:

EXPERIMENT VOLUME OF CH:COOH (cm?)
1 21.1
2 21.1

3.3  Why would the learners carry out the experiment 3 times and calculaie the average volume

of CHaCOOH for the experiment?

.4  What observation is made to identify the end point for the acid-base fitration?

(M
(1)

% .5 Which one of the indicators listed in the fable below is suitable to be used for the above
fitration? Give a reason fe_{_your answer,

3)

INDICATOR pH RANGE
Methyl Orange 29-40
Bromothymol Blue 6.0-76
Phenolphthalein | ” 83-100

3.6 Calculate the concentration of dilute ethanoic acid.

3.7 Calculate the concentration of ethanoic acid in vinegar.

Chuesfion 4

(5)
(4)
[17]

A gade 11 learner finds a 250cm? sulphuric acid (H2504) solution bottle with the following

infomation and hazard symbol.

4.1 s sulphuric acid MONOQPROTIC, DIPROTIC or TRIPROTIC? Write down only the cotrect

word.

4.2  Write a balanced reaction for the ionization of sulphuric acid in water.

4.3 Calculate the concentration of the sulphuric acid solution in the bottle.
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Question §

Animportant decomposition reaction used in industry is the roasting of calcium carbonate or
limestone in a lime kiln. The balanced reaction is shown below:

CaCOsys -Z CaOyi) + COyy

5.1 s the reaction ENDOTHERMIC or EXOTHERMIC? Give a reason for YOUr answer. {2)

5.2 Draw a sketch graph of the energy profile for this reaction shown above. Make suire to
include the following fabels:
¢ Energy of the products

Energy of the reactants

Change in enthalpy for the forward reaction

Activation energy for the forward reaction

Activated complex (7)

(]

T &% 2 &

Question 6

During a practical John and Mary investigate one of the facts that affect the rate of a reaction.

In Experiment 1, 5g of Zinc granules are added to 50cm3 of 0.3mol.dm? hydrochioric acid

in Experiment 2, 5g of Zinc powder are added to 50cm? of 0.3mol.dm-= hydrochioric acid

For both experiments the volume of hydrogen gas produced is measured every 10 seconds.

6.1  Write down the balanced equation for the reaction taking place. (3)
8.2  Name the factor affecting the rate of the reaction that is investigated here. (1)

6.3 Why should John and Mary ensure that equal masses of zinc are used in both
experiments? {H)
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“Thegraph below represents the results obtained for Experiment 1.

"y
&

of hvdroaen nas {omX

YVorlume

; :
f : e . h . ‘ i
o 16 2 e Bl oSt oy mn 84 1

5.4 Caleulate the average rate of the reaction between the 201 and 40t second. (3)

6.5 Howwill the average rate of the reaction between the 20% and the 40 second in
Experiment 2 compare with that in Experiment 1?7 Write down only GREATER THAN,

LESS THAN or EQUAL TO. {(H
6.6 Use the collision theory to explain your answer in guestion 6.5, (2)
[11]
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Cluestion 7

A gaivanic cell is set up with Al / Al¥* g and Pt/ Clz /Chey half cells under standard condifions as
shown below. As the Clz is a gas the reaction must be carried cut on the surface of an

e lectrochemically inert conductor. This is why Platinum (Pt} is used, as it does not take part in the
rezection but allows the reaction to occur between Al and Clz

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7 ) £
| ot
| -
) I ™y Clalg)
" P - ™ I
z H H
§ Edef oy
} : R
‘ {
i £
;
5 S oy
State the standard conditions for that apply to this cell. (3)
Is Al the anode or the cathode? Give a reason for your answer. (2)

How will the mass of aluminium electrode change while the cell is in operation? Write only

INCREASES, DECREASES or STAYS THE SAME (N
Write the half reaction to support the answer in 7.3 above. (2)
Write down the formula for the oxidizing agent in this cell. (1)
Write down the reduction half reaction (2)
Write down the overall nett cell reaction {3)
Calculate the initial emf of the cell. (4)

(18]
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Cruestion 8

Leesners want to investigate the relationship between evaporation and the strength of

#ntemoclecular forces.

B eaners conduct the investigation by measuring the evaporation times of four solvents (A — D), at

FOOR Wemperatire.

i eaners’ use a stop watch to measure the evaporation time of a fixed volume of each solvent
placd onto a watch glass, the resulis are recorded in the table below

SOLVENT

EVAPORATION TIMES (s)
A | Water 700 -
B Ethanol N 105
C Methylated spirits 108 B
D Nail polish remover 45

8.1 Write down a possible hypothesis for this investigation.

8.2 Name the:

8.2.1 Independent variable
8.2.2 Dependent variable

M
(1)

8.3 Which solvent evaporates the fastest? Use the data in the table to give a reason for you

answer.

(2)

8.4 Expiain the trend in the evaporation times above by referring to intermolecular forces and

energy.

Clurestion 9

Give the name of the intermolecular forces that exist between the pariicles in:

9.1  Hydrogen fluoride (HF)

9.2 Carbon tetrachloride (CCls)
83 HCig

84  HClin liguid ammonia

Page 11 of 17

(4)

[10]

(2)
(2)
()
(8



Gruestion 10

A 2, 5-dimethylhexane B T f'—l T (f]
H - C - C - C - ¢ - H
l | }
H H H
c. H zf T; D, 1-bromo-3-chloro-d-methylpentane |
|
H - C -~ C -0 ~ ¢ = -
| l !
H H H
E. CH:COCH, F. ;T s—; Cﬁ
HmcE;~Cmc_Omr«~%
H H
10.1 Write down the letter(s) that represent(s) the following:

10.2

10.3

10.4

10.1.1  Aldehyde

10.1.2 A compound with a general formula CriMan2

Write down the homologous series to which each of the following compounds belong
10.21 D

10.22 E

Write down the IUAPC name of each of the following compounds

10.31 B

10.3.2 F

Give the:

10.4.1  Molecular formula of compound A
10.4.2  Structural formula of compound D

10.4.3 UPAC name and the structural formula for an isomer of compound B
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" Question 11

Tte table below shows the boiling points for some hydrocarbons

COMPOURND | BOILING POINTC)
A OH
]
o e (0 . i
CHs } ChHs .
CHy
B CHy — CH, — CH ~— CHj
i o
Oy 28
: CH@ — CHQ - CH; - CH*}_ - {3}'%3 gt

111  What are hydrocarbons? (1)

112 Consider the boiling point of the compounds in the above table.

11.2.1 Describe the trend in the boiling points. (2)
11.2.2 Explain this trend in terms of the strength of intermolecular forces and
energy. (3)
113 Which compound, A, B, C will have the highest vapour pressure? (1)
i7]
TOTAL 150

Page 13 of 17






