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The cliagrams represent the structures of two allotropes o{ carbon, X and Y

rFc

E-rant

tJ..

j

(a) (i) ldentify each allotrope.

x .,...,.......

v ...,........,.1...,..........,

(ii) Give one use of any of the allotropes and

this use dePends.

allotroPe is used for

phYsical ProPerty

l2l

state the physical property upon which

I /t
tL l

(b) silicon and carbon are both in Group lV of the Periodic Table.

(i) Refer to the atomic structures of silicon and carbon to explain why they are bolh

placed in GrouP lV'

(ii) Draw the atomic structure of sificon showing the number of protons and neutrons

in the nucleus.
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(c) The structures of silicon(lv) oxide and carbon dioxide are shown below.

u_t/_u

,/$\ol

Silicon(iV) oxide has a high melting point
melting point.

(l) Explain this difference in melting points.
and the bonding between their particles.

(ii) Draw a dot and cross ctiasram 
", ";" ;;; r;;; ,;;r;; "r,;; ;;";", ;:tJhow it is bonded to four oxygen aloms. You need not show the inner shells of

electrons.

o

whereas carbon dioxide has a very low

Refer to tlre structures of the substances

lnl
1.. )
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{c) The structures of silicon(lV) oxide and carbon dioxide are shown below.

I
o

u_.-t/_-L)

U

Silicon(lV) oxide has a high melting point
melting point.

(l) Explain this difference in melting points.
and the bonding between their particles.

i\/
a)

whereas carbon dioxide has

Flefer to the structures of the

a very low

substant;es

(ii) or"* 
" 

0", 
"no ",or" 

o rnr"r 
", 

;;" , ,."; ;"; ;r; ;r,;; ;;""" .,-,"* LtJ
how it is bonded to four oxygen atoms. You need not show the inner slrells of
electrons.

tol
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The increasing number of vehicles

air from their exhausts.

4

in cities like Gaborone add several pollutanis to clean

exhausl
iumes

(a) (i) Name two pollutants in tlie exhausts gases of cars'

Iol
tLl

(ii) state one aclverso offect o{ one of tho pollutants narnod irr (a)

pollutant

(ii i)

elfect

How can the amount of pollutants in the exhaust gases

reduced?

of a car engine

tl l

be

ttl

FQr

Exanwtt
Ll>^a

(b) The {low chart shows a method of liquefying att

rllatrl
L__ - ,__-t

I*I
fine f iltering 

I

pass through potassium hYdroxide

Name the substance that is removed when air passes through

(i) polassium hYdroxide

(it) anhydrous calcium chloride
i2l

pass through anhydrous calcium chloride



(c)
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Explain by reference to the behaviour of molecules, why compression and cooling help
to liquefy air.

f.ll... lij

(d) The table shows the boiling points of some of the gases in air

boiiing point/ "C

-1 86

-1 53

-246

-1 96

-1 83

-1 0B

Name two substances that will remain as gases when air is coolecl to -200.c.

.. and ...... til
Name the method by which the rest of the con'tponents of liquid air will be
separated.

f1l

{i)

( ii)

For
Examiner's

Uso



b

Thesimplifieddiagramshowsthestructureofthetetylone.

oooo11 lr !l ll
- - r-=L- o 

-c -i::il}-c --o -i--i-o -- u -L-i- 
u - - -

(a) (i) Name the tyoe o{ linkage in terylene.

(ii) Name a natural polymer with the same linkage as terylene

tll

t1l

. Fet

Examine

t l"e

(b)

(iii) Deduce the structures of the
below.

mononrers of terylette and completo tlte cliagratns

--ffiF --L_l-

Proteins are also polymers.

(i) What are the products of the acid hydrolysis of proteins?

(ii) State how the products of the acid hydrolysis of proteins are separated and
identif ied.

separated ........ tl l

identified ..... ...... . t1l

raIL.l

f 1l
i rj
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4 Hazel reacled 25.Acm3 ol a 2.O mol/dm3 hydrochloric acid solution witlr 2.0g of arr
unknown carbonate of forrnula XC03. She titrated the rosulting mixture with aqueous
sodium hydroxide. The un-reacted hydrochloric acid needed 10cm3 of 1.0mol/dm3 sodium
hydroxide to neutralise it.

(a) (i) Write the equation for the reaction between lrydrochloric acid and sodium
hydroxide.

,"..... t1l
(ii) Calculate the number of moles in 10 cm3 of 1 .0 moli dm3 sodium Sydroxiclo.

tl l
(ili) State the number of moles of hyrjrochloric acicJ that reactecj wilh the sodiurn

hydroxide.

n") ;;;;;";",,; ;;;,.";;;,",,",u.', ",,,'",;;; ;;r;;;: ;; 
t1l

l2l
(v) Use your answer to (iii) and {iv} to calculate the number of moles of hydrochloric

acid that reacted with 2.0 g of XCO..

t)l

(b) The equation shows how XCO. reacted with cJilute hydrochloric acicl.

XCO3 + 2HCI -; XCl, + CO, + HrO

(i) Use information in the equation and your answer to (a)(v) to calculate the numbor
of moles of XCO. in 2.0 g.

(ii) Calculate the mass of 1 mole of XCO..

(lii) Calculatelhe-r'ffitiv6 atomic mass of element X

i1l

tll

t21t-J

(iv) ldentily element X from the Periodic Table.

,....,... t1l

For
Framiner',s

U.se



The diagram shows the laboratory
concentrated hydrochloric acid.

B

;:reparation of chiorine lrom manganese dioxicJe and

concentra.ted
hydrochioric

acid

manganese
diclxide

-- chlorine

concentrated
sLrlphuric

acid

(a) Name the liquid Y and state its function.

name

funclion . .. .... t2l

(b) State the property o{ chlorine that makes it possrble for it to be collecteri by the rnelhoct
shown.

.......... t1l

(c) The equation for the reaction is shown below.

MnO, + .,....HCI -) MnCi, + ......C[, + . .HrO

{i) Balance the equation. t tl

(ii) Show how the oxidation number of manganese has changed during lhis reaction.

.... tll
(iii) Explain why this is a redox reaction.

Chlorine dissolves in water. Some ol the chlorine reacts forming chloric(i) acicl,
as one of the products. 

o

(i) Construct the equation for the reaction of chlorine, Cl. with water.

t1l

HCIO,

r|l
t i j

(ii) State the action ol chlorine on damp litmr-rs paper.

'l

I
I

F"r,

(d)

... t1l
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(c) The equation ior the reaction between hydrogen and iodine at 450oC is shown.

H, (o) + 12 (9) ------. 2Hl (g)

(i) Re-write the equalion showing all the covalent bonds.

l2l
(ll) Explain why the reaction will begin only when the activation energy is supplied.

.......,,.... tll
(iii) Explain, in torms of bonds broken and forrned, wlry the forward reaction is slightly

endothermic.

.. ... lll
(iv) The reaclion reaches a dyrramic equilibrium after a while.

Explain what is meant by dynamic equilibrium.

{,} -;;;;";"., ;;;,;;";; ";,;;r;.;;:, ;, ; ",;,;;;; 
11l

... .. t1l

Calivoo.l 4 Cknowl edg s m e n I s

Eveileas:nable ellorl has boon madc to lracs ali copyrlghl holdors. Th0 prit)llshorB wlll bo ploasocl to hoor lrorn nnyr.uro wlrgnn rl{Jl}18 wo lrilvo
':nvt.1Ti1, ,nlftnggd
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