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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



FUNCTIONAL PHYSICAL SCIENCE SG
(Second Paper) 305-2/2 K

P.T.O.

4

QUESTION 1

ATOMIC NUMBE R MASS  NUMBER

hydrogen atom

oxygen atom

1.1 An atom  has 15 neu trons, 13 electrons and 13 proton s.  The atomic number  and 
mass numbe r are as fo llows:

A. 13 18
B. 13 28
C. 15 13
D. 15 28

1.2 This d iagram represents water mo lecules as ice, at a tempe rature  of more or  less
-2° C.  Each wa ter mo lecule is surround ed by four  other water  mo lecules.  The  big 
circles represen t oxyge n atoms and the  sma ller circles represent hydr ogen atoms.

Wha t do the dotted  lines represent?

A. Ionic bon ds
B. Cova lent bonds
C. Hydro gen bon ds
D. Van der  Waals forces
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1.3 The following energy diagram is drawn for  a specific chem ical reac tion :

The activation  energy of the forwar d reaction  is  ______.

A. 20
B. 50
C. 30
D. 60

1.4 How can we descr ibe the ene rgy  changes that take place in the  following chemical 
reaction which is  represen ted by  the fo llowing equat ion?

2Mg(s) + O2 (g) ?  2 MgO(s);  (? H<O)

A. The reaction  is endother mic.
B. The activation  energy is nega tive.
C. The temperature of the vicinity increases.
D. The energy nee ded to  break  bonds is more than the  energy released when 

bonds  form.

1.5 Which a tom / ion is oxid ised in the  reaction be low?

2Al (s) + 6H+(aq)  ?  2Al 3+(aq) + 3H2 (g)

A. Al
B. H+

C. Al 3+

D. H2
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1.6 Consider  the equation of  the  following  reaction :

2FeCl 3  + H2S ?  2FeCl 2 + S  + 2 HCl

The ox idation  number of  the  oxid is ing agent  change s from ______.

A. -2 to 0
B. +3 to +2
C. +3 to 0
D. -2 to +2

1.7 Sodium reac ts with oxyg en to fo rm sodium ox ide. The chemical equat ion for  the 
reaction is:

4 Na + O2 ?  2 Na2O

Which of  the fo llowing combinations ar e correct for  the abo ve reaction?

Oxidis ing agent Redu cing agent

A. Oxygen Sodium
B. Sodium Oxygen
C. Oxygen Sodium ox ide

D. Sodium ox ide Oxygen

1.8 An aqueou s copper chlor ide (CuCl 2) solution is electrolysed.  W hich one of the 
following equ ations  best represents the  reaction occurring at the cathode ?

A. CuCl 2 + H2O ?  Cu2+(aq)  + 2Cl -(aq)
B. Cu2+ (aq) + 2e-?  Cu (s)
C. 2Cl -(aq) ?  Cl 2(g) + 2e-

D. Cu2+ (aq) + 2Cl -(aq)  ?  Cu( s) + Cl 2(g)
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1.9 Wha t is the pur pose  of the salt br idge which conne cts the two-ha lf cells of an  
electrochem ical cell?

The salt br idge ______ .

A. prov ides a  pass age for the flow of  electrons wh ich can be transferred 
between ne ighbo uring ions.

B. supplies anions  to the  positive ha lf cells and cat ions to the nega tive ha lf-
cell

C. prov ides a  mechan ism by wh ich electrons ca n be transf erred between  
neighbou ring ions

D. mainta ins the neutra lity of the  two ha lf-cells by a llowing ions  to mi grate  
through  it

1.10 Which of  the fo llowing descr ibes the  elec tron nega tivity of an  atom ?

A. The energy nee ded by an a tom to for m an  an ion
B. The energy requ ired to remov e an electron fr om an atom
C. The energy re leased  whe n an atom  gains an extra  electron to form an 

anion
D. A mea sure  of the  displacemen t of  a shared pa ir of e lectro ns in a bond  

towar ds the a tom

1.11 A proper ty of elements from  group VII is  tha t they ______.

A. are noble gases
B. have  ox idising pro perties
C. donate e lectrons to react with  meta ls
D. do not react with meta ls to form bonds

1.12 In wh ich of  the following groups w ill all three  elemen ts react strong ly with cold 
water?

A. Mg, Ca, Fe
B. Li, Na , K
C. Cl , F, Br
D. Fe, Ni, Co
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1.13 Chlorine water is added to  a so lut ion of potass ium  iod ide.  The reaction  is 
represented by t he following equa tion:

Cl 2 + 2I- ?  2Cl - + I2

In th is equat ion  __ ____.

A. a ch lorine mo lecule is ox idised to  chlorine ions
B. an iodine mo lecule is redu ced to iodine ions
C. an iodine ion is  oxidised to an iodine mo lecu le
D. iodine  ions  are reduced  to iodine mo lecules

1.14 Which one  of the following equat ions represents a red ox reaction?

A. Zn + 2HCl ?  ZnCl 2  + H2

B. NaOH + HCl ?  NaCl  + H2O
C. AgNO3  +  NaCl ?  AgCl  + NaNO3

D. HCl  + H2O ?  H3O+ + Cl -

1.15 Which one  of the  following substanc es is a halo-alkane?

A. CH3COOH
B. C2H2

C. C2H6

D. CH3 I 15x3=

2.1 Complete the fo llowing sta tements by writing down the m issing word in your 
answe r book .

2.1.1 An elemen t is  composed  of small fund amental pa rticles ca lled ______. (2)

2.1.2 These par ticles have  a(n) ___ ___ charged nuc leus. (2)

2.1.3 The nuc leus is sur rounded with a  cloud of cha rged particles called 
______. (2)

2.1.4 In the ir uncombined  state  these fundamenta l particles of the elements are 
norma lly ______ ch arged. (2)

2.1.5 If one of these par ticles gains or loses a nega tively charged par ticle, 
a(n) ____ __ is formed. (2)

[45]

QUESTION 2
ATOMI C STRUCTURE
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2.1.6 Whe n two or more  of thes e part icles bond chemically, it takes place  in a 
certain ratio.  The for med par ticle is called a(n) ______. (2)

2.2 An elemen t has  the fo llowing electron conf iguration 1s22s22p63s1.

2.2.1 In which grou p wou ld you f ind th is  elemen t? (2)

2.2.2 In which per iod would  you f ind this element? (2)

2.2.3 Wha t is the cha rge of the ion wh ich  it will form? (2)

2.2.4 Is this e lement most l ikely  a meta l or  a  non -meta l? (2)

2.3 The elements of Group  II as well as Group VI have a valency of 2.

2.3.1 Wha t is mea nt by the valency of  an element? (2)

2.3.2 Both groups  have the same valency bu t differ in the way the ir ions ar e 
formed.  Exp lain. (4)

2.4 2.4.1 Wha t is mea nt by the term ? (2)

2.4.2 Is the exc ited sta te  a stab le or  unstable state?  Expla in your ans wer. (4)

3.1 Two fluorine atoms combi ne to fo rm a fluo rine molecule .

3.1.1 Draw a Lewis diagram for  the  mo lecule that  is formed. (2)

3.1.2 Write down the electron conf iguration of a fluorine atom . (2)

3.1.3 Which or bitals would  overlap when f luor ine atoms combine? (2)

3.1.4 Does th is bond have  a covalent or  ionic nature ? (2)

3.1.5 Wha t type of in termo lecular bond s exists mainly between f luor ine  
molecules? (2)

excited state

[32]

QUESTION 3
CHEMI CAL BONDI NG

[10]
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QUESTION 4
ENER GY AND CHEMICAL BONDIN G

A B C

[10]

Ep

C

B

A

Reaction co-ordinate

4.1 Answer  Que stions  4.1.1 to 4.1.5 by using the sy mbo ls ,  and  on the fo llowing 
diagram.

4.1.1 Which d iagram shows an endo thermic process? (2)

4.1.2 Which re action has the smallest ac tivation ene rgy? (2)

4.1.3 In wh ich reaction(s) is ? H negative? (2)

4.1.4 In which reaction(s) is ?H  positive? (2)

4.1.5 Whe n sugar  is disso lved in water, heat is abs orbe d.  Wh ich d iagram 
might illus trate this proc ess? (2)
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QUESTION 5
CHEMI CAL EQUILIBRIUM

[10]

QUESTION 6
REDO X REACTIONS

[13]

5.1 Consider  the react ion represented by the eq uat ion be low, which is at equ ilibr ium:

4HCl (g) + O2(g) 2Cl 2 (g) + 2H2 O(g);  (?H< O)

Draw and comp lete the  following table in your ans wer book .
Mark your  cho ice with a tick.  You ma y tick only one option in  each ro w.

Cha nge No influence
Forward reaction 
favour ed

Reverse reaction 
favoured

5.1.1 Con tainer is he ated

5.1.2 Pressure  is decreased

5.1.3 Catalyst  is added
5.1.4 Oxy gen is added

5.1.5 Water is remove d

6.1 Write down the following equat ion in your  answer  book :

HNO3 + H2 S ? S + NO + H2O

6.1.1 Write down the ox idation number  of each  of the unde rlined elements :

N in HNO3

S in H2S
N in NO
S in S (4)

6.1.2 Did N lose or gain electrons? (1)

6.1.3 Was  nitrogen ox idised or re duce d? (1)

6.1.4 Which of  N or S is the  reducing  agent? (2)

6.1.5 Balance the equa tion by any means . (5)

?
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QUESTION 7
ELE CTRO CHEM ISTRY

X Y

A X

7.1 Lead iodide (PbI 2) is melted and  electrolysed in a fume cupboa rd, as shown  in the 
diagram.
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7.1.1 Wha t is e lectrode  called? (2)

7.1.2 Identify and supply the equat ion for the  half reaction  that  takes p lace at

A. electrode . (3)

B. electrode . (3)

7.1.3 Identify the ox idis ing agent . (2)

8.1 How do  we store  sodium in the labor atory? (2)

8.2 Wha t will you obs erve when a  sma ll piece of  sodium is  droppe d into  a bow l of 
water? (3)

8.3 Write down an  unbalan ced che mical equat ion of the reaction that occ urs . (2)

8.4 Write down an  equa tion for  another su bstance  that  under goes  a s imilar  reaction  to 
sodium wi th wa ter. (3)

9.1 Labor atory ga s is a mixtur e of the hydroc arbons butane  and propane.

9.1.1 Wha t is mea nt by the term ? (2)

9.1.2 Write down the structura l formu la of each  of the abov e gases. (4)

9.1.3 Which one ’s boi ling po int wou ld be h igher? (2)

9.1.4 Name t wo prod ucts that form whe n any hydro carbon bur ns complete ly in 
oxyge n. (2)

X

X

Y

[10]

QUESTION 8
PROPERTI ES OF ELEM ENTS OF G ROUPS  I AND VII

[10]

QUESTION 9
ORGANIC CHEMISTRY

hydrocarbons

[10]

TOTAL: 150
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