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An approv ed (non -progr ammable scientific) pocke t calculator.  Cand idates mus t 
prov ide  the ir own ca lculators.

Write your ex amina tion  number  in the space s prov ided on the cov er of your 
.

Answer ALL the qu est ion s.

Answer Ques tion 1  by making a  cross  (X) over letter A, B, C or D on the  
 on the  of your   to ind icate the letter you hav e 

chosen.

Answer a ll other  quest ions in the .  If you need to redo the answer , 
redo  it on a b lank pa ge.  Number these ans wers  clearly.

Information sheets ar e prov ided at the end of  this paper.  They conta in equat ions, 
formulae  and constants.  The  informat ion  may  be us eful in answer ing the  ques tions.

Rough work may be done  on the b lank pa ges at  the of the  .
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QUESTION 1
MULTIPLE -CHOICE QUES TIONS

EXAMPLE:

ANS WER:

Study ea ch item and the suggested answer s wh ich are indicated  by the letters A, B, C and 
D.  Make a cross (X)  over the  corresponding letter  on the  ans wer she et after you have  
decided which is the  correct one.  If more than one cr oss  appears in any answer , no mark s 
will b e awarde d.

Pure ice melts at:

A. -4° C
B. 0° C
C. 0 K
D. 4° C

A B C D
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QUESTION 1

1.1 An atom  has an  atom ic number of  9 and  a relative atom ic mass  of 19.  How  many  
neutro ns will be fo und in a  neutr al atom?

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

1.2 Whe n an electron is  raised from  a lower  to  a h igher energy level in an  atom , 
______.

A. energy is libera ted by the  atom
B. the electron ga ins ene rgy
C. the atom ic nuc leus loses ener gy
D. the atom  beco mes a nega tive ion

1.3 The most i mportant c onclus ion that  Ruther ford made from  his well-known gold 
foil experiment  was  tha t ______ .

A. the atom  is  a sp here of posi tive electricity in wh ich  electrons ar e scat tered
B. the nucleus of  the  atoms is negatively charged
C. all matter  is bui lt up  of small, solid, indes truct ible par ticles (atoms )
D. virtually the entire mas s of the atom is  conce ntrated in an extr emely sma ll 

nucleus

1.4 An elemen t has  the fo llowing electron conf iguration:

1s22s22p63s2

This element is found  in the period ic tab le in  

Group Per iod
A. 2 2
B. 2 3
C. 3 2
D. 3 4
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1.5 The bond w ith the h ighest  percentage  ionic  character is  forme d between atoms of
the following elements :

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

1.6 Elements  that  find the ir valence electrons  only in s-orbitals, are  ______.

A. hydrogen , magnes ium and a lkali meta ls
B. noble gases
C. only elements in grou p I
D. only elements of group  I, II and VIII

1.7 The three-dimens iona l space where electrons f ind themsel ves is called  ______.

A. a cloud
B. sub-energy level
C. energy level
D. orbita l

1.8 The bond be tween two a toms , wher e each atom  provides an electron for  the  shared 
electron pa ir, is  called a ______.

A. double bond
B. non -polar bon d
C. cova lent bond
D. ionic bon d

1.9 Which of  the fo llowing proper ties can be exp lained bec ause  of the presence of  
hydrogen  bonds between mo lecules?

A. The electrical conduc tivity of  carbon
B. The relatively high me lting point of ice
C. The relatively high bo iling po int of magnes ium
D. The electrical conduc tivity of  a so dium ch loride so lut ion
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1.10 Study the following reac tion :

Cu SO4 + Zn2+ ? ZnSO4 + Cu2+

The reduc ing agent is  ______.

A. Cu
B. Cu2+

C. Zn
D. Zn2+

1.11 Which fo rward reaction  (at equ ilibrium)  is being favoure d whe n the pressure is 
increased ?  (They ar e all gases .)

A. 2NH3  N2 + 3H2

B. 2SO3  2SO2  + O2

C. 2NO  N2 + O2

D. 2H2 + O2  2H2O

1.12 The following reaction has reache d a  state of equilibrium:

H2(g) + I2(g)  2HI(g) + energy

The conc entrat ion of HI can be  increased by ______.

A. reducing  the temper ature
B. increasing the temper ature
C. increasing the pressure on the sys tem
D. reducing  the pressure on the sy stem

1.13

Mg + Cu 2+ ? Mg2+ + Cu

In th is reac tion the electron donor  is ______.

A. Mg
B. Cu2+

C. Mg2+

D. Cu

?

?

?

?

?



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

b.o.

7

1.14 Which one  of the following compound s is uns aturated ?

A. C4H10

B. C5H12

C. C3H6

D. C7H16

1.15 Alkanes ar e organic compound s which all ___ ___.

A. are gases  at roo m temper ature
B. have  the  formu la CnH2n+2

C. contain  only c arbo n and oxygen
D. very reac tive sub stance s 15x3=

2.1 In an atom , electrons are  found  in energy levels aroun d the nuc leus.

2.1.1 At wh ich energy level is an electron with the  lowes t ener gy foun d? (2)

2.1.2 Wha t could happ en to an  electron if it receives eno ugh ene rgy? (2)

2.1.3 Wha t is necessary to remove electrons  from an  atom? (2)

2.1.4 A. How does  the  energy of  an electron chan ge when it mov es from  a 
higher to a  lower energy level? (1)

B. In wha t form is  the released ener gy obs erved? (1)

2.1.5 Wha t type of par ticle is formed when an atom

A. loses an e lectron? (2)

B. gains  an electron? (2)

2.1.6 An atom  of an  element , X is represented by the fo llowing symbol : X40
19 .

A. Exp lain the terms

(a) atom ic number . (2)

(b) mas s numbe r. (2)

B. Use  the  s, p, d notation to  write down the e lectro n conf iguration  of 
the atom  X. (3)

[45]

QUESTION 2
ATOMI C STRUCTURE
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C. Write down the name , number and  charge of the three elementary 
particles  that  an atom of this  e lemen t cons ists  of.  Draw the 
following tab le in your ans wer book  to comp lete  the ans wer:

1
2
3 (9)

3.1 Hydro gen combines  with oxyg en to form wa ter.

3.1.1 Wha t type of bond  exists between the  atoms of  hydr ogen  and oxygen ? (2)

3.1.2 Use a Lewis diagram, e.g. HxH , to show how  these bonds  take  place and 
to illustra te the shap e of the water  mo lecule. (2)

3.1.3 Name the type of bon d between the water  mo lecules  in the liqu id and  
solid s tate. (2)

3.1.4 Which one  of the following conduc ts electricity the bes t:  water or water  
with a  few drops  of sulphur ic  acid  added? (2)

3.1.5 How does the boiling point  of hydr ogen  sulphide compare  with that  of  
water unde r the same  conditi ons ? (2)

3.1.6 Give an explanation  for your  answer  to Quest ion 3.1.5. (2)

4.1 Whe n carbon combines w ith sulphur  the following reaction  takes p lace:

C(s ) + 2S(s) ? CS 2(g);  ?H  = 28,7 kJ/mo l

4.1.1 Is the reaction  endotherm ic or exother mic? (2)

4.1.2 Wha t do the letters (s) and (g) in  the  equa tion rep resent? (2)

4.1.3 Whe n sugar  is disso lved in water, heat is absorbe d.  Is this  process 
endother mic or  exother mic? (2)

Name Number Charge

[28]

QUESTION 3
CHEMIC AL BON DIN G AND INTERM OLECULAR FORCES

[12]

QUESTION 4
ENER GY AND CHEMICAL BONDIN G

&
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4.2 A piece of magnes ium r ibbon b urns in  air to for m magnesium ox ide.  The reac tion 
can be represen ted as follows :

2 Mg + O2 ?  2 MgO

Energy chan ges that ta ke place du ring this reaction  are shown in the d iagram 
below :

4.2.1 Is the re action  exothermic or endother mic? (2)

4.2.2 Which interval on the graph r epresen ts the heat  of the reaction? (2)

4.2.3 Wha t is the natur e of the activation energy in this  reaction? (2)
[12]

Ep

2MgO

2Mg+O2

A

B

D

C

E

Time
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QUESTION 5
CHEMI CAL EQUILIBRIUM

decrease

[14]

QUESTION 6
REDO X REACTIONS

[13]

5.1 The ox idation  of su lphur ic(IV)oxide  to sulphu r(VI)ox ide  is an essential step in  the 
producti on of  sulphur ic ac id.

2SO2 (g) + O2(g)  2SO3 (g)  ?H  = -95 kJ/mol

5.1.1 Dur ing the forward reaction  a net  amount of energy is released.  Exp lain 
the origin of  this exce ss ene rgy. (2)

5.1.2 Which gas mus t con tinuous ly be  removed f rom the reaction mixture to 
ensu re a high y ield of  produc t? (2)

5.1.3 If the  equi libr ium in  the  reaction  shifts so that the concen tration  of the  
reactants increases , wha t will happen  to the  pressure? (Assume that  the 
volume and te mperature rema in cons tant.) (2)

5.1.4 Will the  reverse reaction be exotherm ic or end othermic? (2)

5.1.5 Wha t will the inf luence  of a  temper ature increase  be on  the

A. yield of the produ ct? (2)

B. speed of  the fo rward and re verse reactions  at equ ilibrium? (2)

5.1.6 Wha t will the inf luence  of a   in pr essure be on  the pr oduction of  
SO3(g)? (2)

6.1 Chlorine gas (C12) is bubbled throu gh a  solution  of potas sium br omide  (KBr) in  
water.

6.1.1 Wha t colour  change  do  you obser ve in the so lution? (2)

6.1.2 Wha t subs tance, which forms is respons ible for  this chan ge? (2)

6.1.3 For this reac tion,  write down the

A. oxida tion ha lf-reaction. (3)

B. reduction ha lf-reaction. (3)

C. overall reac tion. (3)

?
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QUESTION 7
ELE CTROCHEMISTRY

[16]

QUESTION 8
ORGANIC CHEMISTRY

[10]

TOTAL: 150

7.1 Draw a neat , labe lled diagram of a  electro-chemical cell (Cu / Zn).  Show  the 
direction of e lectron  flow. (8)

7.2 Which ha lf-cell is the  anode and  which is  the  cathod e? (2)

7.3 Write down the chem ical equation fo r the ha lf-reaction that takes p lace at the zinc 
electrode . (3)

7.4 Write down the chem ical equation fo r the reaction that takes p lace  at the copper  
electrode . (3)

8.1 8.1.1 Write down the structura l formu la for e thane  and ethene. (2)

8.1.2 Which is a saturated  compound? (2)

8.1.3 How wou ld you test for sa turation? (2)

8.2 Write down a  balanced chem ical equation f or the combust ion of methane (CH4) in 
oxyge n. (2)

8.3 Give the IUPAC name  for CH3OH . (2)
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STANDARD REDUCTION POTENTIALS OF A NUMBER OF HALF-REACTIONS

      E° = E°             – E°
CELL CATHODE     ANODE
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EINDE

STANDAARDREDUKSIEPOTENSIALE VAN VERSKEIE HALF-REAKSIES

E° = E°        – E°
SEL          KATODE       ANODE
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