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The diagram sl'rows how bicycle
chromium

2

harrdlebars made of

(a)

steel can be electroplated with

bicycle
handlebars ---

* clrromium anode

electrolyte

Complete the following sentence by choosing words f rom the list.

anode cathode negative positive

The steel handlebars form the ., and are connected

to the .. terminal of the battery.

suggest the name of a chromium salt that can be used as the electrolyte.

Explain why a chromium rod is used in the electrolysis cell.

(b)

l2l

t1l

(c)

I For
Examine

I Use,
l

t1l

(d) The chromium ion has the symbol Cr3+.

Write an equation to show the anode reaction.



{e)

3

How many moles of electrons are needed to liberate one mole of chromium atoms?

t1l

Catculate the number of moles of electrons required to electroplate the
handlebars with 13 g of chromium.
(Ar; Cr; 52)

(iii) How many coulombs are needed to give 13 g of chromium?
(One Faraday = 96 000 C)

tl l

(iv) Calculate the time taken to deposit 139 of chromium if a steady current of 10 amps
flows.

$) Suggest two reasons for chromium-plating the handlebars of a bicycle.

1.

2' ..'.----..... . .. .. t2l

(g) ln which part of the Periodic Table is chromium found?

.. tl l

(i)

(i t)

tll
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Study the flow chart which shows the manu{acture of concentrated sulphuric acid.

sulphur -gq} sutphur dioxide' tn atr

concentrated sulphuric acid "*--aqd 
wqlei

contact
process sulphur trioxide

I

I

dissolve in concentrated
sulphuric acid

I

l

I

Y
oleum

(a) write an equation for the formation of sulphur dioxide from sulphur.

(b) The Contact Process lor the conversion of sulphur dioxide to sulphur trioxide is
represented by the equation below,

2SO2(g) + Or(9) .: 2SO3(g) AH - -197kJ/mot

(i) What do the arrows + in the equation mean?

. t1l
(ll) State whether the reaction is oxothermic or endothermic.

Explain your answer.

.,................. t2l
(iii) state two conditions necessary for the reaction to take place.

1.

2.
t2l



7

5

(c) (l) Explain why sulphur trioxide formed in this roaction is dissqlved in concentrated
sulphuric acid rather than reacted with water.

............. t2l
(ll) Write the formula of oleum.

t1l
(d) ldentify two reactions in the flow chart that can be described as oxidation reactions,and write their chemical equations.

1. .....,........

2. ..............

Explain your answers.

........ t3l
(e) Give two large scale uses of sulphuric acid.

1, ..,...........

2' """"""" ...,..... t2l

For

Examint

t/sp
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The diagram shows the apparatus used for producing ethene by cracking liquid paraffin

mineral wool
soaked in

liquid paralfin
aluminium

oxide

\t'\l
\/

very strong
heat

water

(a) (l) Explain the term cracking.

(ii) What is the use of the aluminium oxide in the diagram?

tiiir wn"t ;;;"-; "; 
;,;;;- ;;; ; ;" o. "",".,;. ;, ; -; ;;;*n,n

diagram?

n0 ;;;*", " 0",;;.;;-, ;,;;-;;; ;;; ";;,;;";;;;;;;; ; ,iielectrons.

{v} Suggest which gas, ethane or ethene, will diffuse faster.

t1l

t1l

the

tzJ

For
Examingr

Use

Explain your answer.



(b) By referring to their structures,
solid.

7

explain why ethene is a gas but sodium chloride is

t3l

(c) The flow chart shows how ethene can be converted into other organic chemicais

ethene stage 1 > ethanol stage 2 o ethanoic acid

Name a substance that will react with ethene in stage 1 and give the conditions.

substance

conditions ..... 12)

Name a substance that will convert ethanol to ethanoic acid.

(i)

( ii)

il l

(iii) Draw the structuralfoymula of ethanoic acid.

t'll

(d) Ethene was burned in air to give carbon dioxide and wator.

(i) Complete the equation for the reaction.

CrHo + .O" ) ......CO, + ..,-..HrO t1]

(ii) Calculate the volume occupied at room temperature and pressure by 7 g of
ethene.

t3l

(iii) Calculate the volume of carbon dioxide produced at rc.iorn torrrperature ancl
pressure when 7g ol etharlLSr is burned in air.

tll



I

4 waste materiars such as paper and grass can be recycred

(a) What is meant by recyclingi?

.... t1l
(b) State one ad.yerse effect cf the waste matei.ials.

........,... t1l
(c) (i) why are plastic materials more difficult to dispose of than waste papers?

(ll) why is the burning of materials such as pVC hazardous?

td) suggest two advantages of the recycling of metals, other than the avoidance of theeffect you have stated in (b).

1

2.

t1l

, For
Examh.'er

Uso



o

proteins are natural macromolecules made up o{ amino acid monomers, by condensation

polymerisation. fne rnonorners are joineO together by amide linkages whicn can be broken

down by hydrolysis,

(a) Write the meaning of the underlined words.

macromolecule,........

polymerisation ..,..,.,,..

hydrolysis

t3l

(b) What name is given to catalysts which lrydrolyse proteins in the body?

{c) The diagram shows parl of a protein made up oi amino acids X, Y and Z.

H O,H O H Ol ll l .-.--.- ll l u----ru-l xl-C-n-l vl-c-N-l zl-c-.-'

Complete the diagram to show the structure of amino acld Y, after hydrolysis.

-tr-

t1l

12]

For

Examine/s
Uso



6 A bottle containing white crystals
compound, E, waE analysed.

10

lost its label. The flow chart shows how the unknown

add aqueous sodium
hydroxide, aluminium foil

and then boil

add excess aqueous
sodium hydroxide

(a)

(b)

Give the name and the forrnula of the white precipitate G.

name formula

The gas l-l has a strong smell.

(i) Name this gas,

ni) ;";, ;,; r;;;,;,,",,,,, "; ;';;,"; ;,;;;; r,;; ;;;;; ;;,; ;;"-:lformeci.

name formula t2l

(iii) What Vpe of reaction resulted in the formation of the gas l-l from the ions in F?

12)

l1l

white precipitate G


