FUNKSIONELE NATUUR- EN SKEIKUNDE SG
(Tweede Vraestel) 305-2/2 L

GAUTENG DEPARTMENT OF EDUCATION
SENIOR CERTIFICATE EXAMINATION
FUNCTIONAL PHYSICAL SCIENCE SG
(Second Paper: Chemistry)
FEB / MAR 2006
TIME: 2 hours

MARKS: 150

REQUIREME NTS:

An approv ed (non -programmable scientific) pocket calculator. Cand idates must
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INSTRUCTIONS:

Write your ex amination number in the spaces provided on the cov er of your answer
book.

Answer ALL the questions.

Answer Question 1 by making a cross (X) over letter A, B, C or D on the answer
sheet on the inside co ver of your answer b ook to indicate the letter you hav e
chosen.

Answer all other questions in the answer book. If you need to redo the answer ,
redo it on ablank page. Number these answers clearly.

Inf ormati on sheets ar e prov ided at the end of this paper. They contain equations,
formulae and constants. The information may be useful in answering the questions.

Rough work may be done ontheblank pagesat the back of the answer book.
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QUESTION 1
MULTIPLE -CHOICE QUES TIONS

Study ea ch item and the suggested answer swhich are indicated by the letters A, B, C and
D. Makea cross(X) over the corresponding letter on the answer sheet af ter you have

decided which is the correct one. If more than one cr oss appearsin any answer, no mark s
will be awarded.

EXAMPLE:

Pure ice melts at:

A. -4°C
B. 0°C
C. 0K

D. 4°C

ANSWER: A C D
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QUESTION 1

An atom has an atomic number of 9 and arelative atomic mass of 19. How many
neutronswill befound in a neutr al atom?

A. 9
B. 19
C. 10
D. 8

When an electron is raised from alower to ahigher energy level inan atom,

ener gy is liberated by the atom
the electron gains energy

the atomic nucleus loses ener gy
the atom becomes a negative ion

Cow>» '

The most i mportant ¢ onclusion that Ruther ford made from his well-known gold
foil experiment was that

the atom is a sphere of posi tive electricity in which electrons ar e scattered
the nucleus of the atoms is negatively charged

all matter is built up of small, solid, indestructible particles (atoms)
virtually the entire mass of the atom is concentrated in an extr emely small
nucleus

Cow>»

An element has the following electron conf iguration:

1s°2s°2p°3<

Thiselement isfound in the periodic table in

Group Period
2 2

O0|m >

2 3
3 2
3 4




15

1.6

1.7

1.8

1.9
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The bond w ith the highest percentage ionic character is formed between atoms of
the following elements:

A sodium and ch lorine
B hydrogen and chlorine
C. hydrogen and oxygen
D oxygen and sodium

Elements that find their valence electrons only in s-orbitals, are

hydrogen , magnesium and alkali metals
noble gases

only elementsin group |

only elements of group I, Il and VIII

Cow>»

The three-dimensional space where electronsfind themsel ves is called

A. acloud

B. sub-energy level
C. energy level

D. orbital

The bond be tween two atoms, wher e each atom provides an electron for the shared

electron pair, is called a

double bond
non-polar bond
covalent bond
ionic bond

Cow>»

Which of thefollowing properties can be exp lained bec ause of the presence of
hydrogen bonds between mo lecules?

The electrical conductivity of carbon

The relatively high melting point of ice

The relatively high boiling point of magnesium

The electrical conduc tivity of asodium chloride solution

Cow>»

b.o.
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1.10 Study the following reaction:

111

1.12

1.13

CuSO, +Zn* ? ZnSo, + Cu®

The reducing agent is

A. Cu
B. cu**
C. Zn
D. zn**

Which fo rward reaction (at equilibrium) is being favoured when the pressure is
increased? (They areall gases.)

2NH; ? N, + 3H,
250, ? 2S0, + O,
2NO? N, + O,
2H,+0,? 2H,0

©Cow>»

The following reaction has reached a state of equilibrium:

Hz(9) +12(9) ? 2HI(g) + energy

The concentration of HI can be increased by

reducing the temper ature

increasing the temper ature

increasing the pressure on the system
reducing the pressureon the sy stem

Cow>»

Mg+ Cu**? Mg™ +Cu

In this reaction the electron donor is

A. Mg
B. cu®
C. Mg
D. Cu

b.o.
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1.14 Which one of thefollowing compound s is unsaturated ?

D. C7 H16

Alkanes ar e organic compound swhichall

A. are gases at room temper ature

B. have the formula C,Hn.

C. contain only carbon and oxygen

D. very reactive sub stances 15x 3=[45]

21

QUESTION 2
ATOMIC STRUCTURE

In an atom, electrons are found in energy levelsaround the nuc leus.

211

212

213

214

215

2.16

At which energy level is an electron with the lowest ener gy found?
What could happ en to an electron if it receives enough energy?
What is necessary to remove electrons from an atom?

A. How does the energy of an electron chan ge when it movesfrom a
higher to a lower energy level?

B. Inwhatformis thereleased ener gy observed?
What ty pe of par ticle is formed when an atom
A. losesan electron?

B. gains anelectron?
An atom of an element, X is represented by the fo llowing symbol : ;‘gx.

A. Explain the terms
(@ atomic number.
(b) massnumber.

B. Usethe s, p, d notation to write down the electron configuration of
the atom X.

(2)
(2)
(2)

(1)

(1)

(2)
(2)

(2)
(2)

(3

b.o.
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C. Writedown the name, number and charge of the three elementary
particles that an atom of this element consists of. Draw the
following table in your answer book to comp lete the answer:

Name Number Charge

N

QUESTION 3

CHEMICAL BONDING AND INTERMOLECULAR FORCES

Hydro gen combines with oxygen to form water.

311

312

3.13

3.14

3.15

3.1.6

What ty pe of bond exists between the atoms of hydr ogen and oxygen ?

Use a Lewis diagram, e.g. HXH , to show how these bonds take place and
to illustrate the shap e of the water molecule.

Name the type of bon d between the water molecules in the liquid and
solid state.

Which one of thefollowing conduc ts electricity the best: water or water
with afew drops of sulphur ic acid added?

How does the boiling point of hydr ogen sulphide compare with that of
water under the same conditi ons?

Give an explanation for your answer to Question 3.1.5.

QUESTION 4
ENER GY AND CHEMICAL BONDING

When carbon combines w ith sulphur the following reaction takes place:

4.11

412

4.13

C(s) +25(s) ?CS ,(g); H = 28,7 kJmol

Is the reaction endotherm ic or exother mic?
What do the letters (s) and (g) in the equation rep resent?

When sugar is dissolved in water, heat is absorbed. Is this process
endother mic or exother mic?

(9)
[28]

(2)

(2)

(2)

(2)

(2)

(2)
[12]

(2)
(2)

(2)

b.o.
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4.2 A pieceof magnesium ribbon burnsin air to form magnesium oxide. The reaction
can berepresented as follows:

2Mg+0,? 2MgO

Ener gy chan ges that take place during this reaction are shown inthe diagram

below :
A
B o A
E
Ep T =
D
2MgO
- — - = Y
C
v >
Time
4.2.1 Is the reaction exothermic or endother mic? (2)
4.22  Which interval on the graph representsthe heat of thereaction? (2)
4.23  What is the natur e of the activation energy in this reaction? (2)

[12]

b.o.
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QUESTION 5
CHEMI CAL EQUILIBRIUM
The oxidation of sulphuric(1'V)oxide to sulphur(VI)oxide isan essential step in the
producti on of sulphur ic acid.
2S0,(g) + O,(g) ? 2S03(g) H =-95kJImol

511 During the forward reaction a net amount of energy isreleased. Explain

the origin of this excessenergy. (2)
5.1.2  Which gas must continuously be removed f rom the reaction mixture to

ensureahighyield of product? (2)
513 If the equilibrium in the reaction shifts so that the concentration of the

reactants increases, what will happen to the pressure? (Assume that the

volume and temperatur e remain constant.) 2
5.14  Will the reverse reaction be exotherm ic or endothermic? (2)
5.15  What will theinfluence of a temper ature increase be on the

A. yield of the product? (2)

B. speedof theforward and reversereactions at equilibrium? (2)
5.16  What will theinfluence of adecrease in pressure be on the pr oduction of

SOs(9)? )

[14]
QUESTION 6
REDO X REACTIONS

Chlorine gas (C1,) is bubbled throu gh a solution of potas sium br omide (KBr) in
water.
6.1.1  What colour change do you observe in the solution? (2)
6.1.2  What substance, which forms is responsible for this change? (2)
6.1.3 For thisreaction, write down the

A. oxidation half-reaction. 3)

B. reduction half-reaction. 3)

C. overall reaction. 3)

[13]

b.o.
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QUESTION 7
ELECTROCHEMISTRY

Draw aneat, labelled diagram of a electro-chemical cell (Cu / Zn). Show the

direction of electron flow. (8)

Which half-cell is the anode and which is the cathod e? (2)

Write down the chemical equation for the half-reaction that takes place at the zinc

electrode. 3)

Write down the chemical equation for the reaction that takes place at the copper

electrode. 3)
[16]

QUESTION 8
ORGANIC CHEMISTRY

8.1.1  Writedown the structural formulafor ethane and ethene. (2)

8.1.2  Which isasaturated compound? (2)

8.1.3 How wou Id you test for saturation? (2)

Write down a balanced chemical equation f or the combust ion of methane (CH,) in

oxygen. (2)

Give the [IUPAC name for CH;OH. (2)
[10]

TOTAL: 150

b.o.
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STANDARD REDUCTION POTENTIALS OF A NUMBER OF HALF-REACTIONS
STANDAARDREDUKSIEPOTENSIALE VAN VERSKEIE HALF-REAKSIES

Half-reaction / Half-reaksie quﬂ?/

Lit+e” = Li -3,05

K'+e = K _2!93

Cs'+e = Cs -2,92

Ba®+2e = Ba -2,90

Sr**+2e" = Sr -2,89

Ca**+2e = Ca -2,87

Na*+e = Na -2.41

Mg® +2e° = Mg -2,37

AP’ +3e = Al -1,66

Mn* +2e” = Mn -1,18

2H,0 +2e" = H,+20H" -0,83

Zn*+2e = Zn -0,76

o Cr*+3e” = Cr -0,74

= 8 Fe** +2e” = Fe -0,44 4
£ = Cd*+2e = Cd -0,40 9
® g Co**+2e = Co -0,28 = E
o Ni**+2e” = Ni -0,25 3 2
ol Sn*+2e = Sn -0,14 < 2
2° Pb*+2e” = Pb -0,13 €9
S Fe* +3e” = Fe -0,04 5 2
25 2H' +2e" = H, 0,00 3 o
@ E S+2H"+2e = H,S +0,14 o2
Q

= Sn** +2e = Sn* +0,15 5 g
g8 Cut e = Cu' 1016 | §5
SO? +4H'+2e" = SO,+2H,0 +0,17 5 8
A Cu®*+2e" = Cu +0,34 £ e

2H,0 + 0, +4e” = 40H" +0,40

SO,+4H ' +4e” = §+2H,0 +0,45

l,+2e = 2I +0,54

0,(g)+2H +2e" = H,0, +0,68

Fe**+e = Fe* +0,77

Hg* +2e” = Hg +0,79

NO,+2H" +e = NO,(g)+H,0 +0,80

Ag'+e = Ag +0,80

NO,+4H" +3e” = NO(g)+2H,0 +0,96

Bryt) +2¢" = 2Br +1,09

Pt +2e” = Pt +1,20

MnO, + 4H* +2e” = Mn* +2H,0 +1,21

O,(g) +4H" +4e” = 2H,0 +1,23

Cr,0¢ +14H"+6e” = 2Cr*+7H,0 +1,33

Cl(g) +2¢° = 2CC +1,36

Au* +3e” = Au +1,42

MnO, + 8H" + 5" = Mn* +4H,0 +1,51

H,O,+2H"+2e" = 2H,0 +1,77

F(g)+2e" = 2F +2,87

_pe = / Eo _ po o
CELL CATHODE ANODE SEL KATODE  ANODE

END / EINDE
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