HILLCREST HIGH SCHOOL
PHYSICAL SCIENCE
GRADE 11
PAPER 2- Chemistry

NOVEMBER 2013
TIME: 3 HRS
Total 150
Instructions
1. Answer ALL the questions.
2. This question paper consists of TWO sections:
3. SECTION A (25)
SECTION B (125)
Answer SECTIONS A and B in the ANSWER BOOK.
4. Non-programmable calculators may be used.
5. Appropriate mathematical instruments may be used.
6. Number the answers correctly according to the numbering system used in this

question paper.

7. Data sheets and a periodic table are attached for your use.
8. Give brief motivations, discussions, et cetera where required.
9. Numbers must be rounded off to two decimali places.
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SECTION A
QUESTION 1: ONE-WORD ITEMS
Give ONE wordfterm for each of the following descriptions. Write only the word/term

next to the question number (1.1 — 1.5) in the ANSWER BOOK.

1.1 The homologous series to which H — C = C — H belongs.

1.2 The electrode in a galvanic cell where reduction takes place.
1.3 The type of chemical reaction that absorbs energy.

1.4 The minimum energy needed to start a reaction.

1.5 A substancs that can act as sither an acid or a2 hase.

[1x &5 = 5]

QUESTION 2: 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
(2.1 = 2.10}) in the ANSWER BOOK.

2.1 Which ONE of the following compounds represents a ketone?
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2.2 Inan electrolytic cell which statement is INCORRECT?
The anode is positively charged
There is no salt bridge

The cathode is negatively charged

U 0o W »

Electrical energy is converted to chemical energy
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2.3 The graph below represents the relationship between potential energy and course of
reaction for g cerlain chemical reaction.
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Comrse of reaction

Potential energy {kJ)

The activation energy for the forward reaction is ...
1kJ
2 kd

3 kd

S o w »

4 kJ

2.4 Which ONE of the following statements regarding the anode of a standard galvanic cell in
operation is CORRECT?

The anode accepts electrons.
The mass of the anode decreases.

The concentration of the electrolyte in the half-cell containing the anode initially decreases.

O o W »

The anode is the positive terminal of the cell.
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2.5

26

2.7

2.8
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Consider the reaction represented by the following equation:
2Ag" (@) + Cuigs) — 2Ag + Cuieq)
Which ONE of the following represents the oxidising agent in the above reaction?
Ag*
Ag
Cu

Cu?

Which ONE of the following compounds CANNOT be an alkene?
CzHs
CaHs
CaHe
Cals

1.01 gram of hydrogen gas at STP occupies a volume of:
5.6dm3

11.2dm?

22.4dm?3

44.8dm?3

A Bronsted-Lowry acid is:

A proton acceptor

A substance which is able to accept more than one H*

A substance that can either accept or donate a proton depending on the reaction

A proton donor
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2.9  What is the intermolecular force present in a jar filled with MCI.
lon induced dipole
Dipole-dipole

Dipole induced dipole

o o @ »

Hydrogen bonds

210 Consider carbon dioxide. What combination below best describes this molecule in terms of
bond and shape?

Non-polar linear molecule

Polar linear molecule

Polar bent molecule

o 0 W »

Non polar tetrahedral molecule 2 x 10 = 20]

SECTION B

INSTRUCTIONS AND INFORMATION

1. Leave ONE line between two sub questions, for example between QUESTION 3.1
and QUESTION 3.2.

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

3.1 Look at the equation below:
KClO3 — KClL+ 0,

3.1.1 Balance the equation for the decomposition of potassium chlorate (1)
3.1.2 What mass of potassium chiorate (KCIQ3) should be heated to produce 24g of 027 (5)

3.2  Solution A consists of 2g sodium hydroxide in 50dm? solution. Solution B consists of 1.25¢g
sodium hydroxide in 33cm? solution. What is the difference in concentration between these
two solutions? {8)
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3.3 What is meant by the term empirical formula. (2)

3.4 A compound with a relative formula mass of 148g.mol! consists of 48.48% oxygen, 54.55%
carbon and 9.09% hydrogen. Calculate the true formula. (8)

[24]
Question 4

Jo and Jennifer carried out a titration in the laboratory, where 10m! of nifric acid was titrated
against a standard solution of sodium carbonate that has a concentration of 0.5mol.dm-=. it was
found that 25m! of the base “just neutralised the acid™.

4.1 Whatis 2 standard solution? {2)
4.2 Write 2 balanced equation for the reaction. {43

4.3  Whatis the name given to the stage of the reaction when the base has “fust neuiralised
the acid™? (1)

4.4 Suggest an indicator which could be used for the titration. (H
4.5  List 2 precautions (or safety measures) the girls should take when performing a titration. (2)

4.6  Calculate the concentration of the acid, 4)
[14]

Question 5

Hot / cold packs are used by athletes to minimise swelling of injuries such as muscle and joint
sprains,

A certain warm pack contains the following chemicals: Fine iron powder, water and sodium
chioride absorbed in an inactive powder, carbon catalyst. As soon as the polythene bag is opened
the iron powder and the oxygen react to form iron (Iil) oxide. The reaction produces heat and
temperatures between 55°C and 70°C are maintained over a specified period.

5.1 Write a balanced chemical equation for the formation of rust in the warm pack. (3)
5.2 Is the above reaction exothermic or endothermic? Give a reason for your answer. (2)

53 Draw a labelled energy profile for this reaction. Ensure to indicate the following:
s Change in enthalphy
s Activation energy
e Energy of the activated complex
« Energy of the reactants
s [kEnergy of the products
« Activation energy (7)

[12]
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Question 6

6.1

6.1.1

6.2

6.2.1

6.2.2

Refer to the following reaction:

CHyg + 202 == CO2 + 2H20
Give the oxidation number of each of the three underlined elements as they appear in each
molecule represented above. (3)
Name the reducing agent in the above reaction. (1)

There are two common greenhouse gases represented in the above reaction. Name them.

()

Learners conduct an investigation to determine which combination of two half-cells will
provide the largest emf at standard conditions.
Three half-cells, represented as A, B and C in the table below are available.

HALF-CELL A HALF-CELL B HALF-CELL C

Mg|Mg2* PbPb?* AZAL

The learners set up galvanic cells using different combinations of the above half-cells.

Wirite down the standard conditions under which these cells operate. (2)

Write down the dependent variable in this investigation. (1)

Using the table of standard reduction potentials determine which one of the three haif-cells (A, B
or C) contains the:

6.2.3

6.2.4

6.2.5

Strongest reducing agent (1)
Strongest oxidising agent (1)
Without any calculation, write down the combination of two half-cells which will produce the

highest emf. Write down only AB, BC or AC. (1)
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6.3

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

6.4

6.4.1

6.4.2

A group of learners set up a galvanic cell using haif-cells A (MgJMg?*) and B (Pb|Pb2*) from
the table in question 6.2. The galvanic cell which they set up is shown below. X represents
one of the components of the gaivanic call,
<Y
V)

e
A
State which substance will be formed at the anode? Write only Mg or Mg?*, Give a reason
for your answer. (2)
Write down the reduction half reaction for the above cell. (2)
Calculate the initial emf of this cell, (4)

How will an increase in the concentration of the electrolyte in the half-cell B affect the initial
emf of the cell? Write down only INCREASE, DECREASE or REMAINS THE SAME. (1)

Briefly explain how component X ensures electrical neutrality while the cell is functioning.

@

The learners want to plate an electrode with aluminium and so decide to set up an
electrolytic cell.

State which half-cell (A, B or C) from the table in question 6.2 the learners should use. (1)

Name THREE changes the learners would have to make to the above galvanic cell in order
to construct the electrolyiic cell. (3)

[27]
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Queestion 7

Two compounds have the following Lewis notation respectively.

COMPOUND A COMPOUND B
X % wow .
H. Y. TH.Z.
% o8 woR
H H

Suppose a jar contained only molecules of compound A, which is a liguid at room temperature
and another jar contained only molecules of compound B, which is a foul smelling gas at room

temperature. H = hydrogen. Y = oxygen and Z = suiphur.

7.1 Give the name of compound A and B. {2)
7.2 State the name of the intermolecular forces between the molecules of compound A. (1)
7.3 State the name of the intermolecular forces between the molecules of compound B. (1)

7.4 Give a brief description and comparison of the intermolecular forces named in questions 7.2

and 7.3. (2)
7.5  From your descriptions above, make an educated assumption as to which compound wili

have the higher boiling point. Write down only A or B. (1)
7.6 State the polarity of the bonds in compound A. Give a reason for your answer. (2)

7.7  State and explain the shape of a molecule of compound A. You may use a diagram to help
with your explanation. (3)

7.8  Name the shape of the following molecules:

(N
[13]
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Question 8

Consider the table below and answer the questions which follow.

STRUCTURAL
ME CTIONAL Up
NA FORMULA FUNCTIO GRO
Propane 8.1.1 8.1.2
8.1.3 8.1.4
But-2-ene 8.1.5 8.1.6
8.1  Complete the table by providing the appropriate answers for numbers 8.1.1 to
8.1.8. (8)
8.2 Name the alcohol and the carboxylic acid which are used to prepare methyl
ethanoate. (2}
8.3  Using structural formula write down a chemical equation for the reaction above (5)
where methy! ethanoate is formed.
[15]
Question 9

Caonsider the following diagram which represents the synthesis of various organic compounds

using ethanol as the starting reaction.

9.1

9.2

CHCH, Br

Compound A

AN

CHL,COOH

Compound B

CH3CH0HM

CH;CHO

Ethanot

CHy = CH;

Compound E

——

&
N

CHy CH,

Compound F

Give the name of the homologous series to which compounds A, B and C belong.

4\\

Name the type of reaction represented by process 4.
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)
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9.3
9.4
9.5
9.6

9.7

0.8

9.9

Name compounds C and D.

Which would you expect to have a higher boiling point, ethanol or compound F?
Briefly explain your answer to 8.4 by referring to intermolecular forces.

What is an isomer?

Using structural formulae, draw an isomer of compound D which belongs to a different
homologous series to compound D.

Name the compound you have drawn in 9.6.

Name the following compound:

| o
H e €= C—C— ¢ —H
|
H ct H
TOTAL 150
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DATA FOR PHYSICAL SCIENCES GRADE 11
PAPER 2 (CHEMISTRY)

GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 11
VRAESTEL 2 (CHEMIE)

TABLE 1: PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES

NAME/NAAM

SYMBOL/SIMBOOL

VALUE/WAARDE

Standard pressure
Standaarddruk

]

P

1,013 % 10° Pa

Molar gas volume at STP
Molére gasvolume by STD

Vim

22.4 dm¥mol?

Standard temperature
Standasrdiemperatuur

“i“&

273K

Charge on electron
Lading op elekiron

e

-1,6x101° ¢

TABLE 2: FORMULAE/TABEL 2: FORMULES

WY
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& 8
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Ee :Ea

eli
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reducing agent
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) Ekatﬂde
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anads
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cksidasie
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Increasing oxidising ability/ Toenemende oksiderende vermoé

TABLE 4A: STANDARD REDUCTION POTENTIALS
TABEL 4A: STANDAARD- REDUKSIEPOTENSIALE

Half-reactions/Halfreaksies E* (V)
Falg)+2e” = 2F +2.87
Co¥rer = o +1 81
HeOz + 2H 426 = ZH,0 +1,77
MoO, +8H" + 8¢ = Mn* +4H,0 + 1,51
Cla(g)+2¢ = 2CF + 1,36
Cr037 +14H 566 = 20 +7H,0 | +133
OxAgy+4H +4e” = 2H:0 +1,23
MOz + 4H' + 22~ =  Mn™+2H,0 +1,23
PE+2e” _ pt +1,20
Braff) + 287 == 280 + 1,07
NOg +4H +3e” = NO)+2H0 | +0,96
Hg* +2e .= Hg(®) +0.85
Agite = Ag +0,80
NG, +2H +e” = NO2(g)+H:0 | +0,80
Fe"'+en = Fe™ + 0,77
Oy +2H + 26" = HO» + 0,68
bh+2e = 2 + (0,54
Cu'+e = Cu + 0,52
SO;+4H +de” = S+2H,0 +0,45
2HaO+ Oz 46 = 4OH" + 0,40
cit+2¢” = Cu +0,34
SO +4M +2e" = SOug)+2H,0| +0,17
Cu*+e = Cu' +0,18
si¥+2e = S +0,15
S5+2:4 ¢ 2w HaSlg) + 0,14

2H +2e~ = Halg) 0,00

Fe¥' +3¢" = Fe ~1,08
P +2e = Pb -0,13
S +2¢ = Sn ~-0,14
NP +26 = Ni -0,27
Co*+2¢ = Co -0,28
Cd* +2¢" = Cd ~0,40
o're = o - 0,41
Fe¥+2e- — Fe -0,44
C 43 = Cr - 0,74
Int+2e = In -0,76
2HaO+2e o Ha{g)+20H" - 0,83
C'+2e" = Cr - 0,91
Mo™ +2e~ = Mn -1,18
A4 3e o Al ~1 66
Mo +2e” = My -2,36
Na'+e~ - Na ~2,71
Ca™+2e = Ca - 2,87
S+ 2e" = Sr - 2,88
Ba® +2e” = Ba - 2,80
Cs'+e = Cs -2,92
K'+e” « K -2,93
Lif+e = Li -3,05
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Increasing oxidising ability/Toenemende oksiderende vermoé

o,

TABLE 4B: STANDARD REDUCTION POTENTIALS
TABEL 4B: STANDAARD- REDUKSIEPOTENSIALE

Half-reactions/Halfreaksies =i (V)
Lit+e = U - 3,05
K'ee = K ~2,93
Gs'+ & = Cs - 2,92
Ba*+2¢- = Ba -2,80
S*+2e” o Sr ~2,89
Ca®+2e¢" = Ca - 287
No*+te™ - Na 2,71
Mg™+2e = Mg - 2,36
AP +3e = At ~1,66
MR +2es = Mn -1,18
G +%e" = Or -~ 9,91
2H20+ 26" = Hafg) +20H - 0,83
I +%e o ZIn ~-0.78
Cr*+3e = Or -0,74
Fe™'+2e = fFe - 03,44
crtve = G - 0,41
Cd®*+2¢0 = Cd ~ 0,40
Co™+2¢" = Co -0,28
NP +2e = Ni - 0,27
S +2¢ = Sn - 0,14
Pp™+2¢" = Pb -0,13
Fe* +3¢ o Fe ~,08

H'+2¢e" - Hag) 0,00

S+2H +2¢ = HiS(Q) +0,14
sn* e 2e = Sn™ + 0,15
G +e = o +0,16
SO +4H' +2¢" = SOx{g)+2H,0 | +0,17
Cut*+ 26" o Cu +0,34
20+ Qg+ 4e” = 4OH" +0,40
SOz +4H +de” = S+ 2H:0 + 0,45
Cut+e” = Cu + 0,52
lo+2e = 2 +0,54
Oxfg)+ 21 +2e = Hz0p + 0,68
Fe¥+e = Fe* + 0,77
NOZ +2H +e = NOxg)+H0 | +0,80
Ag ve A + (1,80
Hg™ +2e" = Hg(h) + 0,85
NO; +4H +3e” = NO(@) +2H.0 | +0,96
Bra(l) + 2¢~ = 2Br + 1,07
PR +2e¢ = W + 1,20
MnOa+ 4H"+2e" = Mn™ +2H:0 + 4,23
Oxg) +4H" + 4e~ = 2H20 +1,23
CrOZ +14H' +6e- = 20 +7H.0 | +1,33
Chilg) +2e" o~ 20t +1,36
MnO, +8H +5e" = Mn® +4H:0 | +151
HyOp +2H 426 = 2H0 +1,77
Co¥t+e” = Go* +1,81
Folg) + 267 = 2F 2,87
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PERIODIC TABLE OF THE ELEMENTS

0
0 PERIODIEKE INDELING VAN DIE ELEMENTE (3)
i : A
H | oA [MA VA VA VIA VIA| He
1,01 @ (33) a4 (15) (16 (7 {400
3 4 13 | atomic number / atoomgetal a6 118 1.9 10
Li | Be Al | symbol / simbool €| N.{ O] FNe
6,94 | 9,01 27,0 | atomic mass/ atoommassa 4,0 1 16,0
1] 12 15116
Na Mg |IB IVB VB VIB VIB —VIl~— IB @B
2302431 (3 @ & © O @& ¢ @ (11 (12
19 120 | 21 22 | 23 | 24 125 1 26| 27 1 28 | 29 [ 30
K !1Ca| S Ti | V | Cr (Mo | Fe | Co | Ni |Cu! Zn
39,1140,1 1450 | 14791509 52,0 | 5490|558 58,9| 587|635 654
37 | 38 | 39 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48
Rb| Sr Y Zr {Nb /Mo | Tc {Ru|Rh | Pd | Ag | Cd
85,51 87,6 1889 1912929959 (98) |101,1/102,9/106,4|107,9|112.4
55 756 1 57 x| 72 | 73074075 76 77| 18 | 79 | 80
Cs | Ba | La Hf | Ta | W |Re | Os | Ir | Pt | Au | Hg
1329113731389 1178,5/180,9/183,8|186,2|190,2|192,2|195,1197,0|200,6
87 | 88 | 89 |¥ 104 | 105 | 106 | 107 | 108 | 100
Fr | Ra | Ac Rf | Db | Sg | Bh | Hs | Mt
(223)1226,01227,0| [ (261)|(262)] (263) | (262) | (265) | (266)
58 159 1 60 | 61 | 62| 63 64 |65 66| 67| 68 | 69 | 70 | 71
lanthanifies / lantaniede | Ce¢ | Pr | Nd { Pm | Sm | Eu | Gd | Th Dy |Ho | Er |Tm | Yb | Lu
140,11140,91144,2 1 (145} |150,4{152,0|157,3| 158,91 162,5| 164,9| 167,31 168.9 173,01 175.0
9C | 91 [ 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103
actinides /aktiniede | Th | Pa | U | Np | Pu |Am |Cm | Bk | Cf | Es | Fm | Md | No | Ly
232.01231,0)238,01237,0| (244) | (234) | (247) | 247) | (251) | (252) | (257) | (258) | (258) | (260}
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