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Electrolysis (MCQs)

—

1 The diagram shows (he resulls of an eleclrolysis experiment using iner electrodes,

N N
b

== _.liquid X

Which could be liquid X7

A aqueous copper(ll) sulfate

B concelntrated aqueous sodium chloride
C- dilule sulfuric acid

D ethanol

2 The conduction of electricity by metals is carried out by the movement of
A eleclrons only.
B eleclrons and poéitive ions.
C negalive ions only.
D negalive ions and positive ions.
3 A metal consists of a lallice of posilive ions in a_‘sea of eleclrons’.

‘What changes, if any, ake place lo the eleclrons and positive ions in 2 melal wire whef
electric current is passed through it?

eleclrons posilive ions
A | replaced by new eleclrons replaced by new ions
B | replaced by new electrons ~unchanged
— c unchanged . replaced by new ions
gc;D D unchanged unchanged J
B Rasheed Ahmed ' Electrolysis MCQs (O-Level) 0333-42'7735'
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Tre ‘Feazrzm shows the siscltolysis of 2 concenlraled aqueous solution conlaining both

-

il Il il t____-solution

-

y/hich metsl is depositad at the negative electrode and why?

Vvhich mets
: | metzl dzposited reason

’ coopeEr copper is less reaclive than sodium

r B copper copper is more reaclive than hydrogen
l C soium copper is less reactive than hydrogen
. D ' ¢ sodum copper is more reactive than sodium

-| ...~ lead(ll) bromide

YWhy does the lamp light up only when the lead(11) bromide is melied?
A Bromine aloms in the lead(I1) bromide are convered to ions when it is melled.
B Electrons flow through the lead(ll) bromide when itis melted.
The ions in lead(ll) bromide are free to move only when the solid is melted.
D Thers are no ions in solid lead(ll) bromide.

Rasheed Ahmed " Electrolysis MCQs (O-Level) . ~ 0333-4277385
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6 Two cels. P and Q containing different liquids, were connecled in senes wilh g by,
s::itablelamp and inert electrodes, as shown in the diagram.

lamp

For which pair of liquids did the lamp light up?

in P in Q
A boncentraied sodium chloride solution concentraled sugar solulion
B copper(ll) sulfate solution ' propanol
» ethanol molten lead(l1) bromide
D mercury dilute hydrochloric acid

7 The diagram shows apparalus used 10 investigate the conductivity of different solutions.
: Q]Q lamp

A — ]
)

platinum i~

electrodes = .—solution

Which subsiance, in agueous solution of concentration 1 mol/ dm®, would cause the lamp 10 g
the hrightest light?

A ammonia

B elhanoic acid
C elhanol

D sulfuric acid

‘ : : :
Rasheed (l'hmed * Electrolysis MCQs (O-Level) 0333-4277
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kashead Ahmed
g vrich reactions lake place during the elaclrolysis of aqueous copper(ll) sulfale wilh copper

electrodas? ’

.

O/A Level Chemistry

o

reaclion al positive elaclrode

reaclion al neqalive electrode

o O o >

Cu’ +2e »Cu
A0H" » 2H,0 + Oy + 4¢e”
Cu -y Cu*' +2¢°

Cu »Cu* +2¢

Cu » Cu** +2¢"

Cu* +2e - Cu
2H + 2e” -» H.
Cu? +2e »Cu

9 A subslance Q conducls eleclricity both when solid and molten.

whatis Q7

A

B
C
D

an alloy
3 hydrocarbon
a melal oxide

a sall

0333-4277385

10 When (he experiment shown is sel up, the bulb lights, but there are no decomposition products at

the

clecirodes,

What is X7

A aqueous sodium chloride
B bromine
C mollan sodium chioride
D marcury

Rasheed Ahmed

Electrolysis MCQs (O-Level)
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.11 vwhat are th
chloride belw

e producls forme
een carbon eleclrodes?

0/A Level Chemistry
d at the electrodes during the eleclrolysis of molgp ma

posilive electrode

negalive electrode

loow >

oxygen
magnesium
chlorine

chlorine

magnesium
chlorine
magnesium

hydrogen

12 Aqueous copper(Il) sulpha

\Which ionic equations show the reactions at he electrodes?

, \
carbon electrode ..

ng

\2 is eleclrolysed using inerl eleclrodes as shown.

I
|

—

1 _.-carbon electrode

.- aqueous copper(il )y sulphate

D 3and4only

cid is eleclrolysed between platinum electrodes, which statement

1 Cu* +2e = Cu
2 Cu - Cu™ +2e”
3 2H +2e - H:
4  40H" > 2H.0 + Oy + 4e”
A 1and2only B 1and4only C Zand3 only
13 When ditute sulphuric a
cormec|?
1 Hydrogen is released al the calhode.
2 Oxygen is released at lhe anode.
3 Sulphuris released at the anode.
4  The acid becomes more dilute.
A 1and2 B 1and3 C 2and4

Rasheed Ahmed

Electrolysis MCQs (O-Level)

D 4only
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. 14 A sample of copper contains a melal impurity which is below copper in the reaclivity serias

. ragewu

kasheed Ahmed

O/A Level Chemistry

The diggram shows the dpparalus used for refining lhe sample.

impure

copper -

anode
(positive)

! i pure
e A LT copper

- ’ cathode
(negative)

aqueous
-|-—-—— copper(ll)
sulphate

0333-4277385

|

The loss in mass of the anode (posilive electrode) is 50 g and the gain in mass of the cathode
(negalive electrode) is 459.

Whal is the percentage purity of this sample of copper?

A 100%

B

1.1%

C 90.0% D 950%

15 An electrical circuit is set up using copper wire.

~ ]
lamp

Which process takes place in the copper wire?

A Eleclrons move along the wire to the negative terminal, posilive ions stay in position.

B Eleclrons move along the wire (o the positive terminal. positive 1ons move o lhe negative

lerminal.

Eleclrons move along the wire 1o the posilive lerminal, posiliva ions slay in pasition.

Negative ions move along the wire 1o the posilive terminal, positive ions move o the negalive

terminal.

Rasheed Ahmed

Electrolysis MCQs (O-Level)

0333-4277385

Scanned by CamScanner
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16 Which stalement is correct aboul lhe Pledrol,/sxs of an aqueous solution of copper(il) g
wnlh platinum electrodes?

O/A Level Chemistry 0333-427.;!

Ulh:

A Oxygenis given off al the posilive elecirode.

The mass of the negalive electrode remains conslant.

B
¢  The mass of the posilive eleclrode decreases.
D

There is no change in the colour of the solution.

17 The diagram shows a simple cell,

S~ .- Voltmetler
O

|
g

metal X — =

©
(D
2
)
e
e
(]

vWhich two metals produce the higheslt reading on the voltmeter?

Y

X
Al magnesium
B magnesium -
Cc zinc
D znc

copper
iron
copper

iron

Page7
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18 The diagram shows the eleclrolysis of aqueous copper(ll) sulphate using copper electrodes,

copper anode
(positive)

copper cathode
.- (negative)

copper{ll) sulphate

solution

Which graph shows how the mass of the cathode changes during electrolysis?

A B .
i
mass mass — ma
0 : . 0 _ -
0 time 0 {ime

C ' D
ss / mass‘//
O - P 0 P
0 time 0 time

18 The diagram shows the eleclrolysis of agueous sodium chloride and of malten sodium chloride.

I
||

COpper wirs

aquUaoUs ﬂ ﬂ ——-[H molten
sodium chloride 1L U1~ sodium chloride
N i/ ’
\._.\TJ,.\ :..7_/_/___4
\% A/
araphite
slecirodes

Which substance has both posilive ions and mobile electrons?

A aqueous sodium chloride
B copper wire
C graphite electrodes
oo
) D mollen sodium chloride

Rasheed Ahmed

Electrolysis MCQs (O-Level)
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. 'Ras,heed Ahmed

0/A Level Chemistry 0333-423
il produce the highest vollage when used as elecu-odeil

2qQ Which:pair of metals Xand Y w !
sirmple cell? ‘ |
metal X in & metal Y in 2
aolution of & ~ solution of a
zalt of X o saltof Y
— =) - porous vk
metal X metal Y
A copper silver
B | magnesium silver
C magnesium zZinc
D zinc copper
Rasheed Ahmed
O/A Level Chemistry
0333-4277385
5
427738
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Electrolysis {Theory) :

aasheed Ahmed

—
1 Copper is purified by the electrolysis of aqueous copper(ll) sulfate using copper electrodes.
(a) Explain how this process is carried out in the laboratory and give relevant equations for

the electrode reactions.

..............................
..............................
.............................................................................
...............................
.............................
.............................................................................

......................................................................................................
...........................................

......................................................................................................................................

(b) Aqueous copper(Il) sulfate can also be electrolysed using carbon electrodes.
(i) Write an equation for the reaction which takes place at the anode in this

electrolysis.

" (1i) Explain why the colour of the copper(ll) sulfate solution fades during this

electrolysis.
(1]

(c) Copperis a transition element.
(i) Name two transition elements, or compounds of transition elements, wh[ch are
talysls. For each catalyst name an industrial product made using the

used as ca
catalysl.

PP PR R TR R R TR LR LR R b

0333-4277385

..............................................................
----------------------------------------------------------------

Electrolysis Theory (O-Level)
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. 134

(ii) Other than acling as catalysls state two prope;ties which are specific to trapey
elements. o nsifj

.......................................
........................................................
.......................
......
“ia,
"

' [Total: 1(

2 Electrolysis involves the decomposition of a compound by the passage of an electr
current.

(a) (i) Complete the table, which relates to the electrolysis of different solutions using ine

electrodes.

electrolyte ions in product at product at

electrolyte anode cathode

dilute aqueous K* HT, OH™
potassium nitrate and NO;~ oxygen hydrogen
concentrated
aqueous sodium Na*, H, chlorine hydrogen

N OH™ and CI”
chloride
dilute aqueous . Cu?*, SO,%,
copper(Il) sulfate HY and OHT | v | aeevreseemrennieens
dilute sulfuric acid . ‘

.................... . GRYGE hydrogen

(i) Explain why the electrolysis of concentrated aqueous sodium chloride liberal
hydrogen-rather than sodium at the cathode.

.............................................................................................................................

N ems
.........................................................................................................................

(iii) The electrolysis of dilute aqueous sodium chloride liberates oxygen atthe .amod‘
Suggest why the electrolysis of concentrated aqueous sodium chloride liberal

chlorine rather than oxygen.

war!
......
..................................................................................................................

N
Q
co
B e iiiesteesmssnsantesseseseranesensrusnsasensaansascneritilg
L .
Rasheed Ahmed Electrolysis Theory (O-Level) 0333-42773
A\

Scanned by CamScanner



e d

pee
' pasheed Ahmed O/A Level Chemistry 0333-4277385
.(b) Aqueous copper(Il) sulfatewas electrolysed using ‘copper electrodes, The copper
anode lost mass as copper(ll) ions were formed and (he copper cathode gained mass
as copper aloms'were lormed.
(i) State one industrial application of this electrolysis.
.............................................................................................................................. (1]
(i) The results of an experiment involving the electrolysis of aqueous copper(ll) sulfate
are shown below. '
lemperature of | current used | time of electrolysis | mass of copper formed at
electrolyte / °C / amps : /s the cathode / g
20 1.0 1000 0.329
20 2.0 ' 1000 0.658
20 2.0 2000 1.320
25 2.0 2000 1.320
30 1.0 1000 0.329
Use the information in the table to describe how each of the variables affects the
mass of copper formed at the cathode.
T@MPETATUIE L.iiiiii e e e
CUITENT L e e
CIINE oo v oo e i 55 i amonabaa s s s im0 ¥ mmon e et e+ ek e s s e s e e g
.............................................................................................................................. (3]
[Total: 9]
ap)
&
< \
Rasheed Ahmed - Electrolysis Theory (O-Level) 0333-4277385
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" 3 A sludent eleclrolysed mollen lead(IT) bromide and dilule sulfuric acid in he 3 N
shhown below. 3Py,
+ —

\|>\ '
' QP) lamy.
1 [ —
-+ carbon 1. carbon
>
_.— electrodes
‘ ' ¢

Mo

A B -_/’ electrodes C D
| L
sh=N=
| _mollen -1 ] —j dilute
lead(II) bromide — 4 ] sulfuric acid
:1:5:1:1334
: _\___———“_::j
' r 4
heat
(a) What was produced at the electrodes A, B, C and D?
) T DT e e LT LR L
= T U TSV U U r OO P PP P S R TP LI LR L L
o NTTRO T TS U U U T U T OO P O PP PP S TP TP DTTEEEEEED ChCL IR
D e taere (4]

(b) What, if anything, happened to the brightness of the lamp when the following changes

were made to the experiment?

(i) Water was added to the dilute sulfuric acid.

...............................
.............................................................................................

(ii) The heating was stopped and the apparatus was left to cool. Explain your answer.

.................................................
.....................................
...................................

................................................ e (2]
Qr e
z [Total: 7]
[£°]
- Electrolysis Theory (O-Level) 0333’.4277385
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+4 A student electrolysed concentrated aqueous sodium chloride using the apparatus below
The solution also conlained litmus solution. '

)

carbon . | -pg-] - carbon
anode ~ T TTE# {%-“““ "7 cathode

aqueous sodium
- ——" chloride containing
some litmus solution

(a) (i) Name the gas produced at the anode (positive electrode).
.............................................................................................................................. [1]
(ii) Suggest what happened to the colour of the solution around the anode as the
. electrolysis proceeded.
.............................................................................................................................. (1]
(iii) Why did this change take place?
AY
.............................................................................................................................. [1]
(b) (i) Name the gas produced alt the cathode (negative electrode).
.............................................................................................................................. (1]
(ii) Give a test for this gas.
.............................................................................................................................. (1]
(iii) What happened to the colour of the solution around the cathode as the electrolysis
proceeded?
i
............................................................................................................................... [1]
(iv) Why did this change take place?
.............................................................................................................................. [1]
Rasheed Ahmed Electrolysis Theory (O-Level) 0333-4277385
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Rasheed Ahmed O/A Level Chemistry 0333-427 73,
- >(c} The -solution was ‘replaced by a ‘dilute solution of an acid. Suggest which acid oyl
. produce lhe same gases as those produced wilth concentraled agueous sodiumg‘
chloride. |

1

...................................................................................................................................... [1]

(d) Under what conditions does the electrolysis of sodium chloride produce sodium at ong
of the electrodes?

..................................................................................................................................... [11
[Total: g
5 The apparatus below was used lo electrolyse water.
X Y
= A
[ | —o |
- T
L2 i
® S
L=
| =
S,
| — |
B
o
et
L__.....J_—:‘ .k~____...__._.l .
T Tei— — T .- ca mon
T TR =23 |~ electrodes
iy pigioiyl
-
ISR
P - B N
|l — —f— — — —
| — & — — — -
e =~ water containing
7 : : ) X .
: /74/////// a little sulphuric acid
ar
CJ"
8o battery
[~
Rasheed Ahmed Electrolysis Theory (O-Level) ' 0333—4277385
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(a) (i) Why was a small volume.of sulphuric acid added 1o 1he water? :

..........................................................................................
..................................

(b) State how the volume of gas collecled in tube X compares with the volume of gas
collected in tube Y.

6 One of the first buses to use hydrogen as a fuel was operated in Erlangen, Germany, in 1996. The

hydrogen was stored in thick pressurised tanks on the roof of the bus,
(a) Describe two advantages of using hydrogen as a fuel rather than petrol. SO (2]
(b) Suggest one disadvantage of using hydrogen as a fuel. (1]

(c) Some buses use hydrogen to generate alectrical energy from a fuel cell. -
The structure of a typical fuel cell is shown.

exlernal ——
circuit

hydrogen — —_ T ITaTaray I — — oxygen

gas R3] SRR TEReReg E 9as

S e B
b = - - _ - -
e S —

porous carbon —— =777 L n ] 3|7 =1— porous carbon
anode : ' cathode
!
waler
Rasheed Ahmed E.[ec‘trolysis Theory (O-Level) - 03334277385
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(i) The equation for the reaclion at the anode is shown.

Hy(a) + 20H"(aq) — QH?_O(I) + 2e”

What type of reaction is this? Explain your answer. '

(ii) At the cathode oxygen reacls with water to form hydroxide ions. Write an ionic equy
for this reaction. o

: i

(d) Insome fuel cells an.acidic electrolyte is used.
anode reaction: Hy(g) — 2H*(aq) + 2e”
cathode reaction:  O,(g) + 4H'(aq) + 4e™ — 2H,0())

(i) Write an overall equation for the reaction occurring in this fuel cell.

1)
(1]

(e) An electric current can also be generated by a simple electrochemical cell such as the one

(if) Suggest a suitable electrolyte for this fuel cell.

shown.
magnesium copper
~ h_________:_:_:_:_ _____ ) eleclroiy!e‘
o ] (magnesium sulphate)
__"1_1 ________________ _l—"‘_

(i) Explain why the flow of electrons is in the direction shown in the diagram.

2l
(if)  Suggest why silver nitrale would not be a good electrolyte to use in this cell. [1]
Rasheed Ahmed [Total: 10]
O/A Level Chemistry
0333-4277385
. R ' '
asheed Ahmedv Electrolysis Theory (O-Level) 0333-4277385
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Properties of Metals mcos
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1. The con_duclion of eleclricily by melals is carried out by lhe movement of -

A
B
C
D

2. The lests below were carried oul on a solulion contzining ions of the metal X.

electrons only.
eleclrons and posilive ions.
negalive ions only.

negalive ions and posilive ions.

f ltest

observation

add sodium chloride solulion

add sodium sulfate solution

no change

no change

add sodium hydroxide solution | a precipitale was formed, soluble
in excess of the hydroxide

Whal is metal X7

A
B
C
D

w

calcium
iron
lead

zinc

A Their atoms all lose two electrons when lhey form ions.
B . They all form carbonates which are insoluble in waler,
C Theyare all less dense than water,
D They are all metallic.

0333-4277385 ' Properties of Metals (O Level)

. Which proparty is common to calcium, potassium and sodium?

Rasheed Ahmed
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Fasheed Ahmed
4.

5. Fhe posilieq of melal

It

. 3D Zinc aloms have more eleclrons than copper atoms .
333-4277385 - - ' |
; - Properties of Metals (O Level) Rasheed 3

0/A Level Chemistry 0333.42
h

' "
Which set of the eleclronic structures are only found in metals?

A 2,1 2,81 2,881
B 2,5 2.6 i 1

c 2,7 2,87 2.8 18,7
D 2,8,3 2 84 2,85

M in the reaclivily series is shown.

S
- .r-

decrzase in reactivity .

K, Na, M, Al, Zn. Fe. Pb, Cu, Ag

Which method will be used to extract M from its ore?

A eleclrolysis of ils aqueous sulfate
B electrolysis of its mollen oxide

C reduction of its oxide by heating with coke

D reduction-of its oxide by healing with hydrogen

The diagram shows the structure of bress.

"~ zinc alom

Q/ N
p .',_. _..- copper atom
i \_,\_\_,/\ e
DO

Why is brass harder than pure copper?

A . The zi ' slr s valant hand . _ :
nc atoms form slrong covalent bonds with copper aloms.

B The zinc atoms prevent layers of copper atoms from slipping over each otrier et

c i ‘
The zinc atoms prevent the ‘sea of eleclrons’ from moving freely in the solid.

p!
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7. When zing is added
produced in solution,

s S |

™

O/A Leva| Chemistry

Which melal is deposiled?

A
B
C

calcium
copper

magnesium

D potassium

8. Which element is sodium?

melling point in °C eleclrical conduclion

0 a solulion of 3 melal sulfale, the melal is deposiled and zine ions are

0333-42773gs ‘

densily in g/cm?®

good

good 8.92
pbor 207
good 0.97

7.86

9. An alloy of copper and zinc is added to an excess of dilute hydrochloric acid.

Which observaltions are correct?

E ] residue - fillrate 7

O O o »

|

grey blue solution ’

none blue solution

none colourless sclution
red-brown colourless solution

1J. Which substances react together lo give hydrogen?

< A calcium oxide and waler
B copperand dilute sulfuric acid
C  copperand steam.
D magnesium and steam
0333-4277385 Properties of Metals (O Level)

Rasheed Ahmed
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. 33
‘ i ] gen give 43
lus for measuring the volume of h):c:rOJ_l ?I( € n off whey, ] 2)‘
added lo powdered metal. The volume of gas 1s mgg, 3

- Aasheed Ahmed
11. The diagram shows appara

dilute hydrochloric acid is r%:
lemperature and pressure.

dilule ‘ |

.—-hydrochloric !

" acid |

metallic
powder "

_l_ _____ Gradualeq
- tube
'\\\ h___.__:
\\\\ "
N e
\ —_—
h - - waler
S\

The experiment is carried out three limes, using the same mass of powder each tima y,
~ different powders:

e pure magnesium
e pure zinc
e amixture of magnesium and zinc

ey,
Which powder gives lhefflrea lest volume of hydrogen and which ihe least volume?

~.

greatesl volume of H» least volume of H;
A magnésium o zinc
B magnesium the mixture
c zinc magnesium
D zinc lihe mixlure

12. The carbonate of metal X is a white solid.

It decomposes when healed to form carbon dioxide and a yellow solid oxide.

What is metal X?

A copper
| ,
/ B iron ‘
1 . N {
ﬂ - |
» i € lead ’
o
A= i, D sodium
- 70333.42773385 , ‘
. Properties of Metals (O Level) Rasheed Ahfd
1
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Aasheed Ahmed
13. Which oxide is most re

14.

<.

A calcium oxide
B lead(ll) oxide
C sodium oxide

D zincoxide

O/A Level Chemistry 0233-4277335 &
adily reduced (o the melal by healing in a stream of hydrogen? ;
|
{

The diagram shows copper(ll) oxide being reduced, by hydrogen, o copper. Aller reduclion is
complele, the burner is tumed off but the flow of hydrogen is continued unlil the lube is cool.

\
( ) excess hydrogen
oy e
. —— )
hydrogen 7z e

“copper(ll) oxide

burner

Why is the hydrogen allowed lo flbw through the tube during cooling? |
A toallow the tube lo cool slowly

B tolessen the risk of explosion in the hol lube

C toprevent the. Cobper from reacling with the air

D toremove any lraces of waler lefl in the lube

<,
L
s et

-

fan

7 15, Acoinis analysed by dissolviﬁg itin nilric acid. To Ihe resulling solulion an excess of aqueous

emmonia is added and the mixture is filtered.

A brown precipitate remains in the filter paper and a deep blug solution is obtzined as the filtrate,

Which metals does the coin contain?
A aluminium and copper
B copper and iron

C iron and lead

LQ, D lead and zinc

2

& o _
; 0333-4277385 Properties of Metals (O Level) Rasheed Ahmed
ry ,
Vo
! fn
. i

e e ]
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" 16. Caesium, Cs, is an elemenlin Group

0/A Level Chemistry

Which slatements aboul Caesium are frue?

1 Caesium conducl

2

2

Caesium reacls explosively wilth waler.

[ of the Periodic Table.

. 03y

s electricily both when solid and when moyg,

Caesium reacls wilh waler and forms a solution ol pH <7,

o

A 1and2only

B 1and3 or_ﬂy
C 2and3only
D 1,2and3

7~ 17. The list shows some properties of melals.
1 Metals are good conduclors of electricity.

2 Metals form ions by the loss of electrons.

-

3 Metals have high melting poinls.
Mercury is a metallic element.

Which of these statements do not apply lo mercury?

A 1only B 1and?2 C 2and3 D 30nfy

18. Solid Y is insoluble in w ives - ;
ey in uble in waler. It gives off a gas when heated and also when reacted wil

Whatis Y?

A copper(ll) carbonate

B sodmry carbonate

“f, .

C sodiumnitrate ="

D zincoxide

Page 6

03334277385 _
Properties of Metals (0 Level) on ot ADTE
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_ O/A Level Chemistry
13. Whatis lhe jonje equalion for ()

1€ reaction bely

A an‘(aq) + Cu(s) - Zn(s) + CUZ‘(éQ)

B Zn*(aq) + SO (ag) ., ZnSO04(s)

Zn(s) + CuSO,-(aq) - ZnS0O
Zn(s)

] , C
D

s(aq) + Cu(s)

+ Cu**(aq) - Zn*'(aqg) + Cu(s)
20. The element chromium libe

with cold water. When a pi
appear,

rales hydrogen from dijl

ule hydrochl
ece of chromium js pla

Whatis the order of decrea sing reactivit
A
B

c

calcium, chromium, lead
calcium, lead, chromium

chromium, calcium, lead

D lead, chromium, calcium

21. Three differant beakers are sat up as shown,

1 2
rod of

~metal Z
e

rod of
~meatal W
»/

[

aqueous
4.~ melal W
salt

_____ aqusous
..~ metal X

sal

o = = e —

o~

In beaker 1 metal W is displaced from sclulion,
In beaker 2 meta) X is displaced from solution.
In beaker 3 meta| Yis displaced from solution.

Whalis the order of decreasing reactivity of the four melals?

—

2
—p

l most reactive

Vv
4
Z
D X

O m »

w
W

Page 7

ced in lead(l1)

¥ of the melgls lead. calci

0333-4277385

gen zinc and aqueous Copper(if) suifate

oric acid ailhough it does nof raael

nilrate solution, cryslals of lead

um and chromium?

)

salt

least reactive
frd
Y
v
Z

03:3\-31‘4277385‘\_ _ Properties of Metals (O Level)
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- Rasheed Amed paralus used in an experimen

0333.4

| Chemistry
O/A Leve | 1o reduce subslance Q y, U

22, The diagram shows tlhe ap

generaled in the flask.

9

<

1

dilute
hydrochlori¢———4z = = NP
acid AT

What aré subslances P and Q7

P Q
A copper vcopper(ll‘) oxide
B lead | lead(ll) oxide
c- magnesium © zinc oxide
D zinc copper(l1) oxide

23. Which substance leaves a black solid when haated?
- A calcium carbonate
B copper(ll) carbonale
C polassium carbonale
D

zinc carbonale

24. Which melal can react rapidly with steam, but reacls only very slowly with cold"
A calcium
B copper
C iron
: \
D potassium N
0333-4277385 - Properties of Metals (O Level) Rasheed A
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" Rasheed Ahmed T O/A Level Chemistry

25. A coil of clean copper wire is suspended in agueous silver nitrale, Cryslals of silver ara
on the copper wire.

Which slatement is not correcl?

A

B
C
D

l’;igcg

0333-4277385

‘ﬂ?*’n e ————— T PV PR W T Y T —

‘\J‘E
-
<o

s

0333-42773g;5

The copper is oxidised.
The total mass of lhe crystals of silver inzreasss gradually.
The lotal number of posilive ions in the solution is unchanged.

The solution turns blue,

Rasheed Ahmed

O/A Level Chemistry

0333-4277385

Properties of Metals (0O Level) Rasheed Ahmed
1 me
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' "Résheed Ahmed

; O/A Level Chemistry

Pl‘OpEI tles of Metals (Theory) .

1. Many mks contam salts of the metals potassuum
‘acid and galhc acnd

(a) (I) Slate two dlﬁerences in 1h° physucal prOpertxes of. the metals potassuum

(b) Analysls of 21, 2bg of galhc acxd showed tha’r it conlamnd 10.50

S e e e L L e e e

" hydrogen_ and 10.00g_of exygen.

Show thal the empitical formula of gallic acid is C;H.O,. - -

(c) Ga]hc acrd c:an be used as a photographlc deve!oper It re du es‘,'sfblver ions to: s"ﬂ_vef;

(r) erte cm oquahon forthe reduchon of sn[ver xons to ﬁxlv_er.

(i) Explain why'this i$ a reduction reaction.

(d) The b1ue colour of mk is: ﬁue 10 the re

0333-4277385

-,..-..-..............“...-.-.......... ..................................

Properties of Metals Theory (O-Level)

g‘pf carbon, 0.75g of

.......................

ahd'irb'n.' G

RSN e

[1]

acllon belween g'\lln, '-lCId and won(HI) [uns RN i
Dosc,u nb-=- a sb—mddrc, te,l for ]I‘OH(HJ.) iom

[Total: 10]
Rasheed Ahmed
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Rasheed Ahmed = . .
2. The carbonates of many metalhc elemenis decom

(a) Naine the gas produced dunn
chemlcal tesl for thls gas. ‘- "-v

~gas produced, o5 Mol
chemncal test ... TR AU

(b} Calcnum oxlde is manufactured by th

l O/A Level Chemistry

pose when healed

o} lhe decomposrtlon of a metal carbonate and des

N PR s - e
e - am eeew e s

=3 decomposmon oi calcnurn carbonat

Wnte lhe equahon for th:s decomposmon -~ R

(c) A sludent mvesbgates the decomposmon of ﬁve dlfferent melal carbonates

The sludent heats a O 010 moJ sample ol each carbonate usmg 1he blue ﬂame of lhe

--'_—~—T—he—dragranr11cm§thﬁcﬁaratusthestudem uses. . L T

ﬁ,

TR

PR\

1006m3 gas syringe o

. _r..-.dql T e —ea p L ‘ y B H] - ) )

— me{alvicarbenate""A‘j" PR

" same Bunsen burner She measures the nme |t takes_for 100.cm3.of gasto b
in‘the gas syringe. ‘

The table shows her resulis.

carbonats 7|

: nme taken to collect 100cm3 of gas

- jlmetal u. carbonale:._.' SRR
. :..:-"'melal y carbonalef-
-_meta: X carbonaie 3
:-melal Ycarbonate o

-metal Z carbonate e R

Ll T apg e

no'gas produced aftér 1000 seconds

The siudenl used calc1um carbonale r‘oppe:(]I) carbonate magneSlU
- sodium carbonate anr_l zmc carbonate :

" 0333-4277385 Properties of Metais T Theory \U Level)
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pasheed Ahmed - O/ALevel Chemistry ..

Complele lh_e table to how lhe ldenmy of each mﬂtalU v, X YardZ

‘j_r'nelalr-, : . name ofl metal .

------------------------------------------------------

. R A N S O T

M e L L T R R R,

-----------------------------------------------------

.......................................................

- 0333-4277385

. d} The mtrates of meta!hc e[ements a[so dﬂcomp se whan heated:
_ CaJcmm mtrate oecomposes to form caic'um mnde 'mrogﬁn dloxldQ and oxygan

208D () -

1 2CaO\s} . 4NO A9) + o,( ) -

' "iA 0. 010 mol sample of ca!cmm mIrate is heated Calculate the numbe, ofmolé_s‘qf‘_gés‘, v g

produced whpn thls samplp is comp!ete!y der:omposed

. ..... molas [1 ]" .
R — [Totai 7 .':'_- S
| ;_;,Rasheeed Ahmed ]
O/A Level Chemlstry
! ‘0333-42‘77335; /
0333-42773'35 . g Pl‘operlties of Metals The.on"y (O-Lé\/el) Rasheed Ahmed
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3 Th1s questlon IS about calclum ¢

" 0/A Level Chemlstry . 0333-a27py,

ompounds

(a) Wnte the. equatlon for ihe thermal decomposmon of calcium rcvarbonate.' One of i

products ofthls reactlon 19 calcmm ox1de Sl e | i
PR SN _;;-.;... ........ .... et ________ :
»(b) When water 1s added to ca|01um oxxde calc;um hydroxrde is formed
. (|) Wnte the equatlon for the reactron between water and calcnum oxxde | ‘
; (,,) 50hd c.:almu‘m' h}’,dromde reacts s!omywnh ¢arbon d‘io»x'ide. Name rhe 'Ca'c.i,u'n
t

._ contammg product of thls reactlon

..............................................................................................................................

..-....--.------....-,...--..-...--"........--.....-----....-........ ................................................................

(d) Cement IS made by heatlng calcrum mrbonate and clay together at a very hig

temperalu re.

|
/

One of the compounds produced is a form of calcrum sﬂlcate CaBSlO

in the presence of water a chemlcal reactlon takee piace that helps in the settmgc

cement el
S ZCaGStO 4 6H oy CaqSIQO 3H0 + SCa(OH),,"
Calculate the mass of calcmm hydroxlde fom1ed from 912 g of CaSSIO

.....................................................................................................................................

RS S e PN 3. R e S U T ST SN SIS RP L
et siepasmssapmths sogkes s atasbanie s s besenna i Tususnansanees sua it srennestintst N
T R S A I I LT O PR S ORI
L [t
: IR o ot
UTTTSIUULV SO UU UL UL ROy R SOOI SRS, 1 SR -
. )
&
{ 3
.2
KL N
09‘39 427 . . st
- 730c . : A nane
oy - N
277385 : P opcr*mf of Metals Theory (O-Level) Rashees
.
N\
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RBSheed Amed o O/A Leve| Chemistry
4 A student did. experiments. to com
a
~unknown metals He was asked to sp - e reactivitics of

© 0333- -4277385 -

dlfferem ‘metals.-M and N. are;.,‘,.-i

Uggest the ldentr[y of Ihe iwo metalb M and N

(ﬂ) Stnps of dlffcrent mctals were plmed in tevt tubes half—

.00 pper magneslum

e .

o

‘di]ute_sulphur‘[c acid"' i
-.A gas was produced m one of the tpst tubes orﬂy

- Q) que ihe gas
) Givea'test for he gas.

(i) Which melal reacted with acid?.

(lV)l Suggest gNlng a reason thﬂ ?denﬁw.‘bf'ﬁé?al L
/ S
DR . . (5]
‘0333-4277385 R propéftiés of Metals Theo'ry (O-Level) Rasheed Ahmed
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.'RashEEdAhmed .. S ,' 0/A Level Chemistry ~ “ . - 0333 427735

ach ’fube contained a piece
(b) Six tubes were arranged as in the diagrams below. E ns of one o i O{hOf .
metal half lmmersed m an aqueous solunon cont'umng io ar lv

Cmetals. U > ‘
* There wasadeposnt ln only three tubes mcludm_j 1ube V E

There wvas no't a deposn in tube VI

[P w , WV PR L

copper - }JPWF magnesium )r?gm?s{ym: oD

o

MgEg) | Mg - CUag) M) Cutaq)  Mgtaq)
“ions. . - ions ~fions i . -jomstt ions. o - dons ¢

{i) Inwhich three fubes was a deposit seen on lhefst‘rip Qf metal?

(i) Suggest, with a réason, what metal N.c5 uldbs.

- (i) ‘Nama the: typé'.bf.rf:;‘ar‘:',tiqn'fw-l-}icﬁ‘@éok [:)I-ab_ej‘i_}]' t_"-bé' v

ﬁlv) —-{\}l}am&the preducts—mﬁ’ﬁedmrrhﬂahnﬂhe—carbona’fe of N an dﬁﬁfriféa'hie'nué{ti'oﬁff'a'r‘
. ereechon R e P DR R

D333-4277385 N L

3
[{°]
0
o
( D
D
-
2
1]
]
"‘_
n
_{
:l"‘

A
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Rasheed Ahmed

O/A Leve) Chemistry .
3 Was healed, with carbon,

(o) A sample of fron Okldn Fezo [0333-4277385

. ~iron(Lr) oxrde'
p: and carbon

Sl beal

A reeJron occurred and a gas was produced

(') N’ame the gas That ‘.”as produced

" (). Give atest or this gas. -

(i) - Give'an equation for the reaction. -
.14
g ,5 A Student was gwen a teot tube contammg a small plece of sodlum in orl :
(a) Why was the sodlum in 011’7
g P e e nte o e [1]
-The oréoe of eodiﬁm was transferred from the test tube lo a bealfer half flJ]ed mth wa‘er.
' The reaction produced agas. . -
0333-42773835 . propernes of Meta!s Theory (O Level) | Rasheed Ahmed

Scanned by CamScanner



- Rasheed Ahmed . . . O/A Level Chemistry . - '- .0333-42773
: o Y

(b) Name this gas and give alestto oonfirm.‘the presence of this gas.

¥ (c) Give two obéer_vat_ions-that‘weremade".\;hen the socﬁum rea';c‘ted with the water. .
| PR ; : e 2 e
20 ..;.'...'..'...-......;.....'......'.'...'7'.'.‘......'.".'..“..'.......'._.....'......,......_.._..........._..-...v..................- [

| {d) Name the soluhon that remalned m lhe beaker when thﬂ reac‘ron had Fmshed

.....,.....-.-.....,,,,,.[.1

................................................................ hAL e L nnds

(e) A plece of Titmus- paper was placed in U"HS solutron What was the colour of 'he htmu
J paper |n th,s sorutlon'? o R B

. (f) Write an equation for the reaction-between sodium and water.

6. 'Ma.gn‘esiu"rrr carbonate decormnposes when itis heated.
. MgCOn(S) - MgO( )+ CO A

) In an expenmenr 10 Sg of magnesmm carbonale waa heated 10 a consnm mass_ R

‘ (a) Skelch a graph to show how the volume of carbon dloxrde codacted changes w:th trme
y _;_-Fpram yourans‘rer e T L . C el [JJ

o _:(b__) _Calculate 'He maxrmum \!OIUI"":: of carbon dlomde at room iomperalure and pressure e
can be forrned from 10 59 of m'lgnosmm cwrbonate : . Lo _[3}

e ,Th° experlment was rﬂpaated under (he same condutxoqs usmg 71nc carbonate mstsad °f
- magneslum carbonate R i e S C

A332.497930C ranartine ~ ; i cee - o AhmeE?
0333-42773¢5 Properties of Metais Theory {O-Level) Rasheed AnM
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* . pasheed Ahmed - O/A Level Chemistry 3 ... 0333-4277385
(,) Descnbe how 1he ratns of the reactions would be d:fferent Explain yeur angwer, . )

i) The same mass (10, 5g) of zinc carbonale was used Would lhe total Vol :
dlc»,lde formed be the same? Fxplam your anawar : /O Ume ?f 'carb'c:'g |

N - [TolaJ :Omarifs]
Nlckel is a transmon element lt is manufactured m a rour—stagD procnss from mcxel(ﬂ)

sulphlde ‘NIS.
o . Stage 1 - nlckel(ﬂ) SUTDh1d° is hﬂaiod ln it form nlckaI(H) oxndc and sulpnur dl0/|d° g

.- " Staga 2 - nlckel(”) oxide is heated with carbon o give. impure nickel.”
. Stage 3- ;31(%15 nickel is reacled wnh carbon moncmda to mako mckef totracarbonyl
o Stage 4 mckel tetracarbonyl is decomoosed lo guve pure mckpi

7.

(zj)"'; (l) Cons’(ruct the balanced equa‘non for the reacUon m stag-g 1

(JL)_ Calcu ate_th e mass. of.sulphur dioxide that is- f@rmﬂd whan 182 P@LewJCzcer&f!pia&

o xs heated in a:r o [o]
b) N <el tetracarbony[ isa hqu;d wnh a boﬂmé pomtof 43 'C H . R
5. Suggu,st wath areason the type of bondmg in mckeltatracamonyl _' [2} .
-"(c) Svgge;st one possxb[e anronmemal consaqucnca of !he manufactun, of md\al. ,- [1] 2

'(‘d) Give an oxample of hp use of mcxel as a cqtaJy L

(e) Inan experiment, small amounts of three metals were. added to thrae aqueouo metef

_nitrale. °olutrons ,
ﬂuo results are ShOnﬂ in the tua}e

aquaoua zinc . agueous - - oA aqueous
nitrate nickel(1l) nitrate, | coppﬂr(]l) nitrate,
Zn-NOE)E N'_(NogzL_ o CU(NQ‘@Q B —
e innc' .| no reaction - green solution . - ‘blue so!utxon wwnt ’
BT B e e went colourless - .7 | colourless and .
and zinc coated.* .| zinc coated v frih a
| with asilver solid . 'pln}\ solid’

no reaction T e s

- |nickel - |

|'noreaction - - | no r,eacvnon;g-.:_;;.;;:_ O T

coppsr. * | no reaction

Precuct the oboer\faUOﬂ‘; when nnckel is added to separd e solutlons of zmc m(rate ar*d
copper(Il) nitrate. K - _ .
Wnp -an ionic pnuanon for one of the reactlons that takes_ place. S8 ;

| Properties'ofMetballs Theory (Ov-L'evel)' Rasheed Ahmed

333-4277385
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o/A Level Chemistry .~ . ’ 0333-427

low 5'10\‘15 an expenmenl in which steam was passed ovar hot iron f’["‘lgs 8: |
xlde FegO and a gas wh|ch burns with 3 bluo flamm T

- Rasheed Ahmed

g. The dizgram be
nroducts of thn reacnon are iron o

by r-shmy iron filings

sfeam ——s—

; heat';

{a) Wme an equatlcn lncludmg otale symbols, for tfha reachon and dnscnbe what you wou.d S
; asthe iron, reacts w1th ha steam ’, S _, ST ¢

o ————-‘b)-“Bescnbt'howthc obscrvahons would be drﬁerant rf ’mﬂ pem’nom Wwas repz_'ued usmg sac
of thefollowing two- mntalmwp actroft}morrﬁlmgs '

(|) magnesnum

00 copper
: k

‘:'_c) (i} Both r‘;op'oe‘f 'ahd aluminium are good conductors of electricity. Explain why overhs:
-cabl°5 are. usually made from alum nium and not copper. » - .

fii) _Draw a dlagram to ShDv’f the. struoture and bending of. 11u*mn uin meIaI Use you
dlagram !o exphln why a!umln lum conducxa electrlclty S0 well,

, SR
‘ : b Trr . -[Fc::l‘al:jfc-) markg -
9. Brms |s an alloy contammg zmc and copper Te Y

_1a) Exphln why ho phy |ca| prop@rtle of orass dre dJrfe,rent from those of ‘.Inc and copper
(b) Asample of po vdered brass is added to excess dilule nitric acxd

The mlx{ure IS heated ganhy unul aIl the brass reacts

The resu]tmg solutlon A coniams aqueous copper(ﬂ) IOHS and aqueous zinc lons

(!) Suggast 1hn co!our of sofut:on A

" ’ ( ) Deocnbe and exphm wnh thﬂ ald of equa lOﬂb \-'hat happans whon aquoous Sod' +
h‘ d;o <:de 1s Iowly addeo to Co.uhmx Al _ : il

b e

g

0333-4277385 ~ Properties of Metals Théory (O-Level) o | RZISi’H?e‘“\hmEd

A
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" asheedAhmed . O/ALevelChemistry. . . 0333-4277385
(c) Anoiher sample oi powdered brass is added lo eXCess d ||ute hydrochlorlc aCId

; The mlxture is heated and an aqueous soluhon of '1 compound B 1ogether wnh a solld Care
2P, 'mmed SRR Lo o o

;f(.) Name bothBandC A R SAR T L

5 . g Ty
e T . T L L SN,

(u) Wnte an lomc equa‘uon for thlS reachon ‘ - b o . . [U

10 Brass xs an aHoy of zmc and copper | |
| ( ) Descnbe. ._wnh the and of a label!ed dlagram !he simcturn of a mnfal such as COppPr {2] '

( ) Exp! m in terms of lhenr structures why boih 7mc and coppar am gc;od conductors of"-i '
o eleutncrty SR T S RS KR ST .7. el T

—-—(Ej Aﬂ%amp@ﬁmmmmmaymm UT!E’&C?.I(Sh "mh Excass d" I_te sulphunc |

. acid.

EaN T"‘rﬂ Zinc reacis as shown in the- equahon to form 0 072 dm of hydrogen rnp Sur«.—:d at .
ronm temperature and pressure T R ;

_-‘zn v 2H";; Zn ;".HZ‘ !
i g f_-;) SUQQES‘ WhY brass was used ina powd:.red rather than Iump form: .- [.1"]

= "\u} Ca‘culate th9 mass of zinc in the sarnp!ﬂ of i"rc;SS . 12] N

s

(m‘- Ca:culatﬂ the Deroentagu of zmc II’] 1he samp'c of brasc el

‘;f‘ﬁ{d) Descr;be How aquoous ammoma can be used to sho W, tna{ cmly J}

i‘nc_‘:_ivn the sémple ‘
".";' rﬁacted wrlh the acnd e

8l

| [Total: 10]

Ras h eeed Ah m ed_:_

-»—Q/A Level Chemist{y

¢ 0333 4277385 SR s T j
;
0333.4277185 Properties of Metals Theory (O-Level) Rasheed Ahmed
f
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Rasheed Ahmed O/A'Level Chemistry 0333.4277 l
3

'f' | Extraction of Metals- MCQs -~ ™
—

1. The position of metal M in the reaclivity series is shown.

decrease in reactivily

K, Na, M, AL, Zn, Fe, Pb, Cu, Ag

Which method will be used to exiract M fromits ore?

A electrolysis of its aqueous sulfate

B electrolysis of its molten oxide

C reduction of ils oxide by heating wilth coke
D

reduction of its oxide by heating with hydrogen

2. In the electrolysis of molten aluminium oxide for the extraction of -aluminium, the following thye,
reactions take place. _ =

1 AI™ +3e” - Al
2 20% - O,+4e”
3 C+0,—C0O;
Which reactions teke place at the anode?

A 1only B 2only C 1andl D 2and3

3. Which equation in the bIa'st furnace extraction of iron is not a redox reaction?
A CaC0O; = Cal + COy
B 2C+0, - 2CO
C C+C0O;-» 2CO
D Fe,03+3C0O — 2Fe + 3CO;

rage L

0333-4277385. Extraction of Metals:McQs (O-Level) Rasheed Ah"’ed
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nal used for aircrall bodies is correct?
Aircraft bodies are mage from

A an aluminium alloy because pure aluminium is oo soft,
B pure aluminium becayse of its high melting point.

C pure aluminium because of its |ow densily.
D pure aluminium because of its resistance to corrosion.

5. From your knowledga

of the manufacture of bolh aluminium and iron, w_hat is the order of
chemical reaclivity of g

Uminium, carbon and iron towards oxygen?

maosl reactive E— least reacli\;
—  =VE
A aluminium carban iron
B aluminium iron carbon
C carbon aluminiym iron
D carbon iron aluminium
\S\

In the extraction of iron, carbon monoxide acls as
A acalalyst.
aninert gas.

an oxidising agent.

O O w

a reducing agent.

7. In the manufacture of iron, using a blast fumace, which reaction generates heat?

A CaCO; - Cao + CO.

B Fe;0;+3cO - 2Fe +3CO0,
C _ C+ O_Z - CO,

D C+co,-2c0o

0335"-4277385 Extraction of Metals-McCQs (O-Level) Rasheed Ahmed
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rasheed Ahmed O/A Level Chemistry 0333-4277385 l
4. Which stalement about the material used for aircrafl bodies is correct? ) !

Aircraft bodies are made from

A alﬁ aluminium alloy because pure aluminium is loo sof.
B pure aluminium because of its high melting point.

C pure aluminium because of its low densily.
D

pure aluminium because of its resistance to corrosion.

5. From your knowledge of the manufacture of both aluminium and iron, what is the order of
chemical reaclivity of aluminium, carbon and iron towards oxygen? :

mosl reactive BEE—— least reaclive
A aluminium carban iron
B aluminium iron carbon
C carbon aluminium iron
D carbon iron a'[uminium“
6. In the exlraction of iron, carbon monoxide acls as

A 2z catalyst.
B aninert gas.
C anoxidising agent.
‘D areducing agent.
/. In the manufaclure of iron, using a blast fumace, which reaction generates heat?
A  CaCO; - Ca0 + CQ.
B Fex03;+3CO - 2Fe + 3CO;
C - C+ 0_2 - COy,
D C+cCo,—2C0

0333-4277385 Extraction of Metals-MCQs (O-Level) Rasheed Ahmed
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Rasheed Ahmed
8. Which ionic equation represenls the reaction t

O/A Level Chemistry
aking place al t

molten aluminium oxide?

O W

9. In the electrolysis of alum

Al +3e - Al
2A1™ +30; - AlO;
0¥ -2 = 0;
20" -4e” — O

added to the oxide.

What is the reason for adding the cryalite?

A

B
c
D

10. Iron is extracted from its ore haemalite, Fe-04,

Which equation for reactions in the blast fumace shows the formalion of the raducing agant?

A

B
C
D

11. The sleel bodies of cars can be prolecled from rusling by spraying them with zinc.

to reduce the comrosion of the carbon eleclrodes by oxygen

to reduce energy costs

to enable the aluminium ions and oxygen

to prevent the aluminium formed from being oxidised back 10 aluminium

CaCO; — Ca0+CO;

. Ca0 + Si0; -» CaSiO; .

CO;+C ~ 2CO
C +0, - CO,

Why is zinc used?

A

c

o

10333-4277385

Zinc does not react wilh acidic exhaust fumes.
Zinc forms a slable compound with iron.
Zinc hias a nigh melling point.

Zinc is higher in lhe reaélivi[y series than iron

Extraction of Metals-MCQs (O-Level)

he anode during the EIE‘CJoluSB

inium oxide lo exiract pure aluminium a compo

ions to move to the electrodes

by a reduction process in the blast fumace.

0333-4273,,

und called cryclite is ..,

oxide

27 e o

e
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12. Whallis the funclion of silica, SiOy, in he equation shown balow? , '

Ca0 + 8i0; » Casio,

a basic oxide
a reducing agent

an acidic oxide

O O W »

an oxidising agent

13. Alloys are usually harder than the melals from which they are mado.
Which difference between the metals explains the grealer hardness of alloys?
A alomic radius

B boailing point

C- density

D malleability

14, The diagram shows the electrolytic production of aluminium.

wasl

ases

o

carbon
—
anodes

(Posilive)

cathode
(negative)—~-_\

& § A
RN

AN

What are the products at the electrodes?

: negative electrode pasitive eleclrode_
- | A solid aluminium ~ hydrogen
B solid aluminium oxygen
C liquid aluminium hydrogen
Q liquid aluminium oxygen

0333-4277385 _ Extraction of Metals-MCQs (0-Level)

Rasheed Ahmed

Scanned by CamScanner



I’agcb

Rasheed Ahmed
15. Four lesl-lubes were set up‘as shown..

O/A Level Chemistry

Each piece of iron was protected on one side by a different coaling.

In which lest-tube is the iron least likely lo rust?

A

A

grease

B

:_,/ water

[L—iron

.
plastic

16. Three types of steel have different properties.

sleel 1

easily shaped

steel 2 Dbrillle

steel 3

resistant {o

corrosion

Whal are the names of these three types of steel?

7

|~ — i —water

—

sleel 1 sleel 2 steel 3
A high carbon mild slainless
B high carbon slainless mild
C mild high carbon stainless
D mild stainless high carbon

17. Aluminium is used to mak

Which property of aluminium explains its unreactivity ?

A
B
C

D’

It has a high electricai conduclivity.

It has a low density.

It has a surface layer of oxide.

Itis in Group 111 of the Periodic Tablg.
0333-4277385

Extraction of Metals-MCQs (O-Level)

E

033 3-q 277335

_:,,.. Waler

J—iron

€ saucepans because of its apparent lack of reactivity.

Rasheed Ahmed
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1g. Which statement aboul the exlraclion of aluminium from aluminium ovide is correct?.

P

i

Alumnium is extracted by healing its oxide with carbon.

A
Aluminium is extracted using electrolysis and is collected al the anode (positive electroce).

B
Cc

D
19. Which metal is used in the sacrificial prolection of iron pipes?

Aluminium is extracted using platinum electrodes and direct current.

IMolten cryclile is used as a solvent for aluminium oxide.

A copper
B lead
C magnesium
D sodium

20. Which gas is not formed during the manufacture of aluminium?
A cerbon dioxide
B r;arbon monoxide

C oxygen
D sulphurdioxice

Rasheed Ahmed

O/A Level Chemistry

0333-4277385

- 0333-4277385 Extraction of Metals-MCQs (O-Level) Rasheed Ahmed
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Extraction of Metals MCQs Mark Schemg
Question | Answer | Question | Answer
1 B | 11 | D
2 o | 12 | C
3 A | 13 | A
4 A 14 | D
5 A | 15 | D
6 D | 16 | C
7 c | 17 | cC
8 D | 18 | D
9 B | 19 | C
10 c | 20 | D
Rasheed Ahmed
. O/A Level Chemistry
0333-4277385
)
0333-4277385 Extraction of Metals-MCQs (6:Le'Vel) R.asheed Ahmed
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o Alkanes & Alkenes
1. Five struclures are shown. “
1 2 3
i | ! ;
H H
H—C —H.
H—C —
S Dma SR ol
\ o
H J{ A H—C—C=0C H (l: T_‘,:
ii }L H H H
|
[
4 5 ]
"
|_I_] L
f —_—C—C—
H (',j (|: " H—C—C=C—C—H
, H o H ” L |
! H—C—H H
Which structures repr-esent identical molecules?
A 1and3only
B 2and 3 only
C 1,3 and4 only
D 1,3 and5only
é/ 38 Substance X, molecular formula C.H,, does not react with hydrogen.
: What is the structural formula of X?
A B C D
T . | N
T =C— (]3 (,3—H H—C=C-——(‘3-—-H H—T-—({)—-H H—(II—CIC-—CI:—H
H 1'4 J; ! H H=~C —C-—H H H o
H—C—H |
~ | H H
,3.? H

PAvE. .
Rasheed Ahmed

’
f

0333.4277385 WSO - Alkanes & Alkenes
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3. Which hydrocarbon will burn complele
dioxide and waler? :

ly in oxygen lo give equal numbers of molgg of
Car

A CIHE B C.JHG C C.'.]‘i'.-’; D C;Hu

a The diagram shows lhe breakdown of an alkane o ethene.

mineral wool soaked aluminium
in liquid alkane oxide

| /

| /"

L

35 ey
@:‘»5‘ AN 7] NN OHEES.

heal

waler..

The ethene is then lested with aqueous bromine,

Which informalion aboul ethene is correct?
. \ :

solubility of aclion on
ethene gas aqueous bromine
A insoluble . decolourised
B insoluble no reaclion
C soluble decolourised
D soluble no reaclion

5. Which struclure is not an isomer of the structure shown?

CH;—CH,—CH,—CH,—CH,
A CH,—CH,—CH—CH,

CH,
Ci,

B CH,—C—CH,

3
CH,
0333-4277385

WSO - Alkanes & Alkenes Rasheed Ahmd

4

Scanned by CamScanner



Rasheed Ahmed A/O Level Chemistry 0333-4277335§
C  CHy—CH,—CH,—cH,

\ CH,
D CH,—CH—CH,—CH,

CH,

6. Whith molecule does not undergo an =ddilion reaclion with alkenes?
A ammonig, NH.
B bromine, Br;

C hyidrogen, H,

D steam, H,O
7. The diagram shows the structurz of the compound 1.3-butadiene.
¢
b
H H H H
¢ L
'{ H H
How many molecules of hydrogen are nesded to salurate one molacule of 1,3-butadiehe?j
i
A 1 B 2 CcC 3 D 4 '
8. Alkanes are a homologous serigs of organic compounds.
Which statement about alkanes is comract?
A Their boiling points increase as the length of the carbon chain increases.
© B Their general formula is C.Haz,.
C They are unsaturated hydrocarbons.
D They take part in addilion reaclions.
9. When cracked, one mole of a compound X produces one mole of propene and one mole of
hydrogen. -
X - CqH; + Ha
a9
4]
'C_'n
' 0333-4277285 : WSO - Alkanes & Alkenes ._ ‘ Rasheed Ahmed
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A/O Level Chemistry

0333-4277285

- e e = R

c CHJ_'CHQ‘_CH;.—-—CH.,
| CH,
b CHy—CH—CH,—cCH,

CH,

VAR A )
+ Whish molecule does not undergo an addilion reaclion with aikenes?

A ammonia, NH,
B bromine, Br,
C hydrogen, H»
D steam, H,O

. The diagram shows the structure of lhe compound 1,3-butadiene.

|
(J::C_CZC
H H

How many molecules of hydrogen are needed (o saturate one molecule of 1,3-butadiene?

A1 B 2 c 3 D 4

. Alkanes are a homologous series of organic compounds.

Which statement about alkanes is correct?

A Their boiling points increase as the length of the carbon chain increases.
B Their general formula is C,Ha,.

C They are unsaturated hydrocarbons.

5 .

They take part in addilion reaclions.

- When cracked, one mole of a compound X produces one mole of propene and one mole of

hydrogen.
X - C4Hz + Ha

WSO - Alk‘anes & Alkenes ' : Résheed Ahmed
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. 0333,
Whal lype of compaound is X7 427733;

A an alcohol
B an alkane
C analkene

. D a carboxylic acid

i0. A 10cm” sample of 2 gase::L:s hydrocarbon is completely burnt in oxygen. The lota voly
products is 70 cm”, Mg |

Which equation represents the combustion of the hydrocarbon?

CHa(g) + 202(g) = CO2(9) * 2H:0(g)
C,H.(g) + 30:(g) 2C0.(g) + 2H:0(g)
C,Hs(g) + 50z(g) — 3C0=(g) * 4 H.0(g)
€ 5 20,Ha(g)+ 70:(g) > 4COa(g) + BHO(Q)

€ 11. The diagrams show four structures.

XS]

,1 1
1YY 1]
e e
I
H—C—H
|
H
(3 3 4
it 1y
H—(ID=C—(I:=C—H H—(T“-—-C=C|)—(|J~—H
H H H H H
Which structures are isomeric bulenes?
A 1and?2 B 2and3 C 3and4 D 2and4
<
)
&
- 0333-4277385 * WSO - Alkanes & Alkenes Rasheed ahme!
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- 12. \r\»l,:eil;ll?ne Is lhe first member of the alkane series of hydrocarbons. The second member is ethane
£ vV . ’

N by

has lhe formula C.H,.

e -

2 has a higher boiling point than thal of methans.
3 has lhe same empirical formula as methane.

4 has chemical properties very similar to those of methane.

ey

Which statemenls are correct?
A 1, 2and3 B 1and4 C 2and4 D 3only '
13. Which statement applies lo all three of the compounds ethane, ethene and ethanol?
A Cne molecule of each compound contains the same number of carbon atoms.
B O'ne mole of each compound contains lhe same number of hydrogen atoms.
¢ C They all occur in cruds oil.
D

They are all liquids al room temperalure.

™

t
| .
‘14. A compound known in induslry as

structural formula of MTBE is shown.

MTBE' is used as an addilive in ‘lead-free’ petrol. Th

—>I >

—_—

O

}

——C;:—H H—
I o
H

Ir—0

. Pach

0333-4277385 : WSO - Alkanes & Alkenes Rasheed Ahmed |
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Rasheed Ahmed A/O Level Chemistry 0223 .+ |
c ' D L
H 11
I
it T T
T H H—C—C—H &
H——C——(IZ——-(]?—-—C)——H l l
. H H
H-—(l:-—-H
H
15. The diagrams show four hydrocarbons P, Q, R and S.
H H H H H o H H H H = -
LT L0 o | oLl
H—C—C—C—H H—C—C— c—C—H H—C—C=C—C—~F —C—C— 2~
T [ I [ |
H H H H H H H H H H H H =
P Q R S
" Which two hydrocarbons are isomers of each other?
A PandQ B PandS C QandR b QGzansS
16. What is lhe structure of the product of the rez ction babhvsen ':-_‘xsre "CH—CH—CH=E)
bromine, Bra?
A CH,Br—CHy—CHy-CH:Br
B CHgBr—CHz—CHBr—CH3
C CHJ—CHBT—CHz—CHgBr
D GH;-CH—CHBr—CH:Br
17. Which property of the alkanes does not increass s relztive malacular mass ind=
A boiling point ;
!
B flammability :
C meiting point
D viscosity
0333-4277385 . WSO - Alkanes & Alkenes Rashesd A
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Rasheed Ahmed A/O Level Chemistry 0333-427738523

18. In.which of lhe following are all the compounds members of the same homologous series
' ' ‘ A

A CH. CH, CH,
B CH: C.H, CiH.
C CH. CH: CiHy
C:H: C.He  CaHe

o

19. A vegelable oil is polyunsaturaled.

Which slatement about this vegeatablz oil is correct?

A Ithas double bonds between carbon and hydrogen atorms.
B It reacts with hydrogen tc form a solid compound.

C Ilreacts with steam (o form margarine.

¢ D Il lurns aqueous bromine from colouress to brown.

€ 0. Which compound has an addition reaction with chlorine?
Cc C:H:0OH D CH-CO:H .

g A CiH. B C:He

Rasheed Ahmed

A/O Level Chemistry

0333-4277385
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E B Alkall'es & A.lkenes (Theory) |
3. The structural formulae of some compounds containing the element carbon are shown.
H H H H H H
C=0 H—CL—(I’:-—(,:——H H—C’—(’J—CIL—H
H é)H l-,l | r‘i H—JD—H A
.
A B C
- c o H H H H
Cl—(“,—C——F H—CIZ—CII—(IZZC:/ 0=C=0
L YN
D E F

(a) Choose from the compounds A, B, C, D, E and F to answer the guestions below. Each
compound can be used once, more than once or not at all.”

Which one of these compounds is

(i} responsible for the depletion of ozone in the upper atmosphere.

.............................................................................................................................. (1]
(i) a poisonous gas produced by the incomplete combustion of hydrocarbons,

.............................................................................................................................. (1]

(iti) an unsaturated hydroCarbon, ..o (1]
(iv) formed when propene reacts with steam, ..., (1]

(V) @ product of resSpiration, ..ooeeiiiciii e [1]

(vi) anisomer of butane? ..... e e [1]

(b) Name compound B.

...................................................................................................................................... (1]

) : . (Total: 7]
0333-4277285 WSO — Alkanes & Alkenes ‘ Rasheed Ahmed
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- e ~ bers
2. The table shows the boiling points of the first four mem lete combusti fleg,
It also shows the enthalpy changes when these alkanes undergo comp on.

0333-4,5:

73
of the alkane homologous ¢ 35

enthalpy change of )
alkane boiling point /°C combustion/kJ per Mole
— 890
methane - 161
1560
ethane — 88
_o21
propane — 42 _
77
butane . 0 -28 \I

(a)

(b)

(c)

0333-4277385 . WSO - Alkanes & Alkenes Rasheed Ahmed

. is exothermic.

State two characteristics of a homologous series.

.............................................
....................................................................................

et 4 U LN s e e n i g B R+ e s o6 ' e e Wl g ol o o 4t o8 e n a8 mns s 1 we 0w o SRR Y S5 1 e w v, [2)
Pentane is the next member of the alkane homologous series.

(i) Give the molecular formula of pentane.

(i) Predict the hoiling point of pentane.

(i) What information in the table tells you that the combustion of alkanes is
exothermic?

(i) Interms of bond making and bond breaking, explain why the combustion of alkanes

................................................................................................................................
.............................................................................................................
....................

...................................................................................
....................
..........................
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(["} nedinzrznce INtha e~ - ¥
—rleo il e ‘:‘.ul_.,a,:""""-h~a £ 4 =
SO TAY I~ T SRl 2 I CemMbUSIO N oM o 2l n s S s Sy T
epproximately the szme o Gooct wi oo Ean o akans o the nexiis
T LHLSE VT :
-
............................................................................... ")‘
..................... 2]
I3 l[s; -~ T . - L
(d} Msthansis an SIMoSPNSNC Dolluiant Piva A - . TR 1
H-\=We Cnz source of this colluant,
____________________________________________________________________________ “‘
--------------------- 1 4-
i! ': .-@.:l. -‘.\"_\‘
i .J”pﬂ n ) CWARGG LG
1t o Al ~ ~An o~ = :
3. ,-r-q nes are a homoelegous Ser1es o7 organic compounds
A [ 47 11 - il .
AIKvnes contain tha up. Thav chi imi
C=C Sroup. Insy react in a similar way to alkanas.
The tabls shows soms information about ihe Frat Ik
2 CHalidn aoout ine first five aikynes

alkyne molecularformula | boiling peint 7 20

ethyne C.H, .' g1

| S—

propynz " C.H.

pentyne : C.H;

hexyne

. L
o

(a) Suggest the name of the alkyne with the molecular formula C H;.

(b) Draw the structure of propyne.

(1 -

0333-4277385 WSO —Alkanes & Alkenes Rasheed Ahmed
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. (c) (i) Estimate the boiling point of hexyne.
................. -°C (1
(i) Write the molecular formula of hexyne.
............................................................................................................................ [1
(d) Ethyne reacts whh oxygen in an exothermic reaction.

O

| H [

H—C=C—H + 2lo=0 — O + 2 (ﬁ

. —
O

(f) Explain why the combustion of ethyne is an exothermic reaction.

Use ideas about the energy changes that take place during bond breaking ag
bond forming.

(ii) The complete combustion of one mole of ethyne releases 1410 kJ of energy.

Calculate the energy released when 1000dm3 of ethyne. measured at roon

temperature and pressure, is completely combusted.

energy released = kJ [2

(e) Ethyne is bubbled through aqueous bromine.

(i) Suggest a possible molecular formula of the product of this reaction.

>

= (i) What would you see during the reaction?
~J . _
B (1}
B D e eAnee e SRR Nt 1 e S A TR S 1 e s e e remant
%D
o . ' . i {Totak 10}
0333-4277385 - WSO — Alkanes & Alkenes Rasheed Ahmed
|
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C3Hg. ene,
. (ethalis: =2t and ethene,’ CoH., are both gaseous Hydrocarbons.

Describe how agqueous bromine can be used to distinguish between a sample of ethane
and a sample of ethene.,

(a)

............................
...................................................
.................................................

...................................................................................................................................... (2]
(b) Draw a 'dot-and-cross' diagram for ethane.
You only need to draw the outer electrons of the carbon atoms.
(2]
(c) ' Ethane reacts with chlorine in the prosvcnce of ultra-violet light.
Suggest a structure for a preduct of this reaction.
(1]

(d) Write both the name and the molecular formula of an alkene molecule containing four

carbon atoms.

TYAITIC oo e eeanea e e ee s ea e A s

molecular formula

33 . , : ‘ [Total: 7)
3-4277385 WSO — Alkanes & Alkenes : Rasheed Ahmed
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0333.
Rasheed Ahmed 1 e A/'O Levzlzl Cc?er;*\_;stry ) 42712“5
ne-compound in the wax has the formula C,gHgp.
?o which class of hydrocarbons does this compound bﬂlmg'7 Explain your’ answer.

PheCEiserd]eeye . e 4setsas s st tsvsediana .
TNSISe ha[aEys b P LR
¢ cerenreveen

fre.,

...................................................................................................................................... [1
5. The structures shown below are of the first two members of an homologous series kngy,, as
tihe cyclopropanes.
H H H H
\x,,\ // \..‘\ / /
C C H
VAN ya |
H—C—-C —H H—(ID—CI3~ C-——H
!L ll-l H H H
compound D compound E
Members of an homologous series have a general formula.
(-a) (i) State one other characteristic of an homologous series.
.............................................................................................................................. [1;
(if) Deduce the general formula for the cyclopropana homologous series
............................................................................................................................. (1]
(b) Cyclopropanes react in a similar way to alkanes such as methane.
(i)  Write a chemical equation for the co-mplete combustion of compound D.
.............................................................................................................................. (2]
(i1) Suggest the type of reaction by which compound D reacts with chlorine
.............................................................................................................................. (1]
(c¢) Name and draw the structure of an alkene that is an isomer of compound D
PAMIE reret
‘structure
] Rasheed Ahmed
A/O Level Chemistry : )
0333-4277385 WSQ - Alkanes & Alkenes Rasheed Ahmed
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Alkanols & Alkanoic Acids (rheory) "|

1. gthanol can be made both by fermentation and by the addition of steam to ethene. '
(a) (i) Name the organic compound required for fermentation.
.............................................................................................................................. (1]
(i) State the conditions under which fermentation most readily takes place.
.............................................................................................................................. 2]
(b) Wri?e an equation for the reaction between steam and ethene.
(1]
(c) Ethanol, C,H-OH, reacts with ethanoic acid, CH,COOH.
CH,COOH + C,H,OH — CH,COOC,H; + H,0
(i) Name the compound CH,COOC,H;.
O R SITAII IS [1]
(i) What name is given to this type of chemical reaction?
e el o e s e e o B SUREIRSE S s i i e ATISNE 5 [1]
(d) (i) Name the third member of the alcohol homologous series.
.............................................................................................................................. (1]
(i) Draw the structural formula of this compound, showing all atoms and bonds.
(1]
0333. [Total: 8]
4277385 WSO — Alkanols & Alkanoic Acids Rasheed Ahmed
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2. Ethand, C_H.CH, can bs man .
. pracess 1 —the catalysad ac
. process 2 — the fzrmental
(a) Name the type of reacticn uszd i
.................................................................................................................................... i1]
(b) (i) Write the equaticn for process 1.
[1]
(ii) Suggest the name of the alcchel mads when the 2lzzne C_H. rseciswiin siszamin
the presence cf 2 catalyst. -
............................................................................................................................ [1]
(c) The eguation for process 2 is shown belon.
CeH, .0 (zg} — 2C,H CHlag} + 200, (g
(i) Dsscribe two essential conditions raquired for sificiznt fermenizaiicn.
............................................................................................................................ 2]
(i) Suggest one advantage of manufacturing ethanol by procsss 2 rather than by

process 1!

(d) Process 2 makes an aqueous solution of ethancl. Suggest a method of purification that
can be used to remove water from the agueous ethanol.

(e) Describe a chemical test which could be used 1o positively identify the carbon dioxide
formed during fermentation.

Ty} U P P L |
|
obServation [....ccevcrerreinnerneniesasen e, PRI L [1)
|
B : [Total: &] et
0333-4277385 WSO - Alkanols & Alkanoic Acids Rasheed AN,
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: An esteris made from a carboxylic acid and an alcohol.

he carboxylic acid has the molecular formula C,H;0,. Analysis of the alcohol shows it has

the following percentage composition by mass:
52.2% carbon; 13.0% hydrogen; 34.8% oxygen.

(a) () Suggest a possible name for the carboxylic acid.

............................................................................................................................ [1]
- (i) Draw a possible structure for the carboxylic acid.
(1]
(i) Whatis the empirical formula for the carboxylic acid?
............................................................................................................................ (1)
(b) Calculate the empirical formula for the alcohol.
.................................................................................................................................... (2]
(c) (i) Name the ester formed when ethanol reacts with ethanoic acid.
............................................................................................................................ (1]
(i) Suggest one commercial use of this ester.
5 r<1
Tl s a et e m o s e s TS s 5 e SIS o e mraie AG[a]s =8 o 18 889 0 m . .67 o 0 A 48 e & £ 88 a5 ® Syt o't =ik ia wa H nm e s A b L 1)
Rasheed Ahmed
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Rasheed Ahmed" ‘ A/O Level Chemistry 0333'4277335_
4. Fumatic acid is a colourless solid which can be extracted from plants.
o)
H C— OH
c—=C
HO —GC H
0
Fig. 4

(a) Describe the reaction of aqueous fumaric acid with aqueous broming, giving the €quation
for the reaction and stating any observations.

........................
...............................................................................................................
"
.............................................
.............................................................................................
......................................................................................
....................................................
..........................................................................................................................................

(b)- A solution of fumaric acid was titrated against agueous sodium hydroxide.
HO,CCH=CHCO,H + 2NaOH — NaO,CCH=CHCO,Ma + 2H20
18.0cm? of 0.200mol/dm?® sodium hydroxide were required to neutralise 60.0cm? o

fumaric acid solution.
Calculate the concentration, in mol/dm3, of the fumaric acid solution.

........................................................................................................................................
......................................................................................................
.................................
-------------------------------------------------------------------------------------------------
.......................................

........................................................................................
......................
...........................

e
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( Suggest the type of condensation polymer which is made when fumaric acid reacts with
ethane-1,2-diol, HO—CHQ—CHZ‘_OH

(d)' Nylon is a condensation polymer.
State one use of nylon.

Cvsasissessasanssmranany P R R LR TR
TR D R R ) PEREEEERR L e
P T e LR R R E R R L i

() Describe two pollution problems caused by the disposal of non-biodegradable plastics.

.....................................................................

.....................................................................
...............................................................................

..........................................................

.....................................................................................................................................

.............................................................................................................................

5. Alcohols are an homologous series of organic chemical compounds.

Tl

The table shows some information about different alcohols.

alcohol formula boiling point / °C
methanol CH,OH" 65
ethanol C,H,OH 78
propanol C,H,0OH 97
pentanol C¢H,,OH ' 138
(a) What is meant by the term homologous series?
.............. ¥y o s S a8 408 ST PS84 S 2 1 UK T <Zu 1 e o e et 5]

0333-4277385 WSO — Alkanols & Alkanoic Acids
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(b) () Estimate the boiling point Of BUIANOL w..ovvvvevessivvvissscssssssisssssssssssssss [
(ii) A molecule of the alcohol hexanol contains six carbon atoms. Write the fo"mula o
hexanol.
................................................................ [1]
(c) Ethanol can be manufactured from ethene. '
Ethene reacts with steam in the presence of an acid catalyst to form ethanol.
(i) Write an equation for the reaction between ethene and steam.
.............................................................................................................................. [1]
(i) Name the type of reaction that takes place.
.............................................................................................................................. (1)
(d) Ethanol can also be manufactured from glucose, CH,,Oq.
CsHy,05 — 2C0O, + 2C,H OH.
A solution containing 18kg of glucose makes only 0.82 kg of ethanol.
Calculate the percentage yield of ethanol. h
3]
[Total: 10]
6. The sweat glands in the skin produce small amounts of lactic acid.
CHs
I
CHOH
I
CO,H
lactic acid
Lactic acid reacts with ethanol to form an esler.
(i) State the conditions needed to form an ester. ¢
(i) Draw the structure of the ester produced by the reaction of lactic acid \\"‘1
ethanol.. : . .
0333-4277385 * WSO — Alkanols & Alkanoic Acids ' Rasheed Ahm‘ed
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Polymers & Polymerlzatlon (MCQs)

e

which formula represents a compound likely to undergo addition polymerisation?

1.
A B
H O
| N/
H—C—H /N-—-]C—C\
il L o
A
H H H H
C D
H H O H
\
H—(I:—cl:—c// H H . HoH c—H
N T LT s
H H O—C—C—H H CI; Cl: (l:
I CH B

2. In which reaction is water produced?
A manufacture of ethanol from ethene
manufacture of margarine from vegetable oils

B
C manufacture of poly(ethene) from ethene
D

manufacture of Terylene from a carboxylic acid and an alcohol

3. The macromolecules of proteins, fats and carbohydrates can all be broken down into their simple
units by a similar process.

What is the process called?
A eslerification

B hydrolysis

C oxidalion

D reduction
0333-4277_385 WSO - Polymers and Polymerization L Rasheed Ahmed
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4. Polymer X has the slructure shown.

_ %—”-T—D—ru—'—%i—rrﬂ—l

H H H H

The list shows four terms that can be applied to polymers.

—_

addition polymer
2 condensation polymer
3 polyamide
4 polyester

Which two terms can be applied to polymer X?

A 1and3 B 1and4

C 2and3 D 2and4
5. Which statement about Teryiene is correct?
A ltis an addition polymer.
B ltisanalkene. )
C Itis a polyamideé.
D [tis a polyester.
6

. Carbohydrates, proteins, fats and Terylene are macromolecules

Which element is found in only one of these macromolecules?
A carbon

B hydrogen

C nitrogen

D oxygen

7. A polymer X is hydrolysed and (he two products are

| | and N—ZZZ771—N
HO—C—+ZZ4-C—OH - .

WSO - Polymers and Polymerization 'Rasheed Ahmed
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A ltis a condensation polyrer

B ltis made by addition Polymerisation

C ltisstarch.

D [Itis Terylene,

. Information 2bout the gageg res : o
Bal g Present in the 2tmospheres of four plansats is given below.
Which planet’s atmosphera contains the foyr

= -
|

elemsnts found in all proteins?

} composition of atmosphere
A | CH, NH, HCI
B } CH, MNH; H.O
c | CcH SO, HCI
D SO, NH, H.O
9. Terylene (

a polyester) is made by condensation polymerisation of the two monomers shown.

H—O—fﬁ,——{ }——(I%—O—H- and HO—-®—OH
O o

Whatis the repeat unit of the polymer?

[ )
A —cC ' }—ﬁ*—CL—oj—
4 J :
4 \l
[ n
. ’ 0]
o
n
Yo 2
O
Mmoo {c ﬁ—0—<:::>_
% | 5 | n |
; -9 izati Rasheed Ahmed
: : ' — polymers and Polymerization
L 0334977385 W50~ Poly '
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A section of a polymer is shown.

( 1 O
——o0— ° o— = —
| 1
L -
The structure of its monomear is
t ;
H—0— l—l O—H
|
The monomer undergoes condansation polymsrisation 1o form ths polvmer.
Viéhat is mace each time 2 monomer adds to the polymer?
A hydrogen molecules, H,
B hydroxide ions, OH-
C oxygenatoms, O
D waler molecules, H,0
11. What is producad when proleins are hycdrolyssd?
A alcohols
B amides : _
C amino acids
D sugars
12. Poly(ethene) can be manufactured by the process bzlow.
decane = elhens = | ooly{=thzns)
cracking polymerisation
Which diagram shows the change in molecular size during lhis process?
A B
A /! )
-4
S "h\__\
molecular \'*\\ molecular X
size A size
?up b - —
& start finish slart ' finsn
0333-4277385 WSO - Polymers and Polymerization Rasheed Ahmed
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C D |
A |

molecular molecular f~__
size size N
b : N
start finish start finish
13. The structural formula of a polymer is shown below.
™~
(g g
C C C C
1 I |
CH., H CH, H
Which one of the following will form this polymer?
A =
i
R T
H H Cl  H
c D
il o
A T
ClH H Cl
14. A polymer X was hydrolysed and the two products were
H
O O N H
[ [ and N—EZZZZ N
HO — C —¥ZZ4-C—OH N N

What can be deduced about X?

A It was a condensation polymar.

B Itwas starch.

C It was made by addition polymerisation.

D Itwas Terylene.

0333-4277385
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15. Which nalural resource is being depleled by the manufacture of plaslics?

A air
B f{ossil fuels
C metalores

D water

16. Which element is least likely to be found in a macromolecule?

A carbon
B hydrogen
C oxygen
D sodium

17. A macromolecule is made from the two monomer molecules shown below.
O @)

HO — C /74— c — OH and Ho—{ |- oH

What is the macromolecule?

A - a carbohydrate
a polyamide

a polyester

o O W

a protein

18. Which polymer has the empirical formula CH?

A c D
/N B Tl T T
__Cl"—'CIJ—_r— —C — Ll/'-\ (?ll——(lz_—.ll_ CI)_?_____,.
| &/ /)
\ ]'l*l f‘[{ /n H CHJ n H CQHS, n H CGHS n
O
- Rasheed Ahmed
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!

g, Torylona (i polyastar) i made [y GO/

A O ayyl Chamlstry

i o SR B
)

J

what is (he repeatl unit of (e POl

20, The macromolecules of proteing

units by a similar process,

What is the process called?

A eslerificalion
B hydrolysis
C  oxidation
D reduction
)
0333-4277385
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Polymers & Polymerization (rheory)
1. Proteins are naturally occurring macromolecules.
(a) () What do you understand by the term macromolizculz?
oo ereeeeess e ees e 1]
(ii) Name.another naturally occurring macromalacule.
.............................................................................................................................. 11
(b) Proteins can be hydrolysed to amino acids.
State a suitable reagent and condition for this hydrclysis.
reagent............... T T
condition ......... 421

(c) The amino acids can be identified by paper chromatograshy.

Describe, with fhe aid of a labelled diagram, how paper chrematography can be usad 1o
identify particular amino acids.

..........................................................................................................................................

.........................................................................................................................................

3\ ..........................................................................................................................................
5
ettt ettt et ettt et e et et e e e ee e esenranne (4]

0333-4277385 L WSO - Polymers and Polymerization Rasheed Ahmed
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(d) The siructure of @ 5ection of & e oo |
f M 20 bye repressriest 4%, -
H , H y

l |
—N—{_J—C it - —
] N— e —t—

I

7/
i) Describe one similarity i , 3

(i) d similarity in the structure of 2 protein ard Fig 70272 of nylon.
Seewerre RSB BIRB RS SRR EE R RSN RRRIIS ISR PIIIIII IS s eses b P IR IPEERORSEOEETIILS ,,,,,,,,.,,,.-,-,..--,.-....— . ":,‘:
i)y Describe o ay | inh . y awa o .
(if) ne way in which the structure of 2 srotzin 20275 720 sha struciurs of

nylon. .

sasesenssiiben sevnsenasaas e semessastessssessssessassscassuTeassEIaE R  TTII (1]
[Total: 10]
7. Plastics are made of macromolecules called polymers. in ths middis of 02 Pacific Ocsan
5 of plastics. The wast2

there is a huge area of water that is contaminated with small bit
plastics have been washed away from coastlines.

(a) Partof the structure of one of the polymers found in the ocean IS S

CjHs H  CoHg H CoHy H o C
[
P S S
: ]
H H H

rI—QQ——

| |
.
HOHH

(i) Name this type of polymer.

............................................................................................................................

(i) Draw the structure of the monemer used in the manufacture of this polymer.

(1]

(i) Explain why this polymer is described as a saturated hydrocarbon.

.................................................................................

e e 1]

merization Rasheed Ahmed
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(b) Suggest why this polymer is not destroyed in waler.
(Mot o

3. Terylene is a polyester used to make clothing materials.

(i) Draw the partial structure of Terylene. Include all the atems and all ths bonds intha
ester linkage.

. (2]
(i)  Which type of natural macromolecule contains the sster linkage?
............................................................................................................................ 1]
4. Poly(chloroethene) is an addition polymer. It is often found in solid housahold wasts
The diagram shows the repeat unit of poly(chlorcethene). .
[T
C C
H H
(a) Draw the structure of the monomer used to make poly(chloroethene).
. _ L]
0333-4277385 WSO - Polymers and Polymerization . Rasheed Ahmed "
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(b) One'way to dispose of solid household waste is to burn it at a high temperature. The

bu(rjmngt of poly(chloroethene) gives the waste gases hydrogen chloride, carbon dioxide
and water.

(i) Hydrogen chloride gas is remov

. ed from the waste gases by reacting with moist
powdered calcium carbonate. Na

me the solid product formed.

.............................................................................................................................. [1]
(c) Name and state the use of a man-made éondensation polymér.
name of COndensgtion POYMIET oot
use of condensation polymer ... 2]
. [Total: 5]
5. The macromolecule below is an addition polymer.
H CI H ¢ H c H c
S S A S O A
LT
polymer X
(a) Draw the structure of the monomer frorﬁ which polymer X is formed. [1]
(b) The atoms in polymer X are covalently bondad.
{i) Explain what is meant by a covalent bond. [1]
(i) Polymer X is used as an insulating cover for electrical wires.
Explain why polymer X does not conduct electricity, (1]
(c) Polymer X is non-biodegradable.
(i) ~ Describe one poilutipn problem that this causes. 1]

(i) Polymer X can be disposed of by burning at high temper
gases, some of which are toxic such as hydrogen chloride.
The hydrogen chloride can be removed by reacting the waste
carbonate powder. _ '
Name the three products of this reaction.

+ <
awre,

This produces wasie
gases with moist calcium

(3]

0333-4277385 WSO — Polymers and Polymerization Rasheed Ahmed
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(d) Ethene can be used to make poly(ethene). '

(i) Draw a ‘dot-and-cross’ diagram for an ethene molecule, G H,. You must draw all of the
electrons. (2]

(i) What is the maximum mass of poly(ethene) that can be made from 28 tonnes qf
ethene? (1]

. : (Total: 10)
6. These diagrams show sections of the polymer chain of two condensation polymers.

Nyl
ylon 'I' |l4 Fli
—N— (]3 = (CH2)4—(||3— N—(CH,); —N — fi — (CHy)s —
|
O O &
Terylene

(@) (i) Draw acircle around an amide linkage in the diagram. Label this amide.

(ii) Draw acircle around an ester linkage in the diagram. Label this ester.

(b) Name a type of naturally occurring polymer that has a similar linkage to nylon.

(c) The formulae of the two monomers used to make nylon are shown below.
Nylon monomers HOOC(CH,),COOH HEN(CHz)eNHg

Deduce the formulae of the two monomers that are used to make Terylene.

Terylene monomers

(2]
Rasheed Ahmed
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made fl'Om nat
mylon. Suggest one advantage, other tha

nylon rather than natural fibreg 1o mak

0333-4277385

ural fibres. Many nets are now made fromn

N strength, and one disadvantage of using
€ sea fishing nets.

A e
HAAVANMBIE oo (2]
[Total: 7 marks]
Rasheed Ahmed
O/A Level Chemistry
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Air, Water & Pollution mcos)

e ——

1. A catalytic converter in a car exhéu st system speeds up the change of pollutants inlo less harméyl
- prOdUClS.

Which change does not occur in a catalytic converter?

A carbon dioxide — carbon

B carbon monoxide — carbon dioxide
C nitrogen oxides —» nitrogen
D

unbumed hydrocarbons — carbon diaxide and water

2. Which natural process can cause nitrogen oxides to be formed in the atmosphere?
A bacterial decey of plants
B lightning activity
C photosynthesis
D

respiralion

3.. Which type of water

in the left hand column is linked corrsctly to a statement in tha right hane
column?

A distilled water

may contain fertilisers washed off from the fields

B | drinking water

/ \ contains no dissolved substances
C river water

contains dissolved sodium chloride

D sea water

can be desalinated by treatmant with chlorins

- Which gas bums in air to form only one product?
A ammonia
B carbon monoxide
C hydrogen chloride
D

methane

0333-4277385
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Ra%yny Is carbon used in the purification of drinking watar?
5.

it desalinates the water.

A
p It disinfects the water.

o Itfilters out solids.

p [tremoves tastes and odours from the water.

5, Which substances will bum in air and give carbon dioxide amongst the combustion products?
1 calcium carbonate
2 ethane
3h elh'anol

4 methanol

A tand2only B 2and3only C 1,2and3only D 2,3 and4only
7. Four current problems in our atmosphere are listed.
acid rain
depletion of the ozone layer

presence of greenhouse gases

W -

incomplete combustion of carbon compounds
Which atmospheric pollutant is responsible for each pfoblem?'

W chloroflucrocarbons
X sulfur dioxide
Y carbon monoxide

Z carbon dioxide

Z 1 2 3 4
A w X z Y
1B X W Z Y
c X z W Y
0] z Y X w

0 . i . ' i
333'4277385 . WSO- Air & Water Pollution Rasheed Ahmed
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A Itdesalinates the water,
g Itdisinfects the water,

¢ ltfilters out solids.

D ltremoves tastes and odours from the water.

6. Which substances will bum in air and give carbon dioxide amongst the combustion products?
1 calcium cambonate

2 ethane
3 ethanol
4 methanol

A tland2only B 2and3 only C 1,2and3 only D 2,3 and 4 only
7. Four current problems in our atmosphere are listed.
acid rain
depletion of the ozone layer

presence of greenhouse gases

W N -

incomplete combustion of carbon compounds
Which atmospheric pollutant is responsible for each problem?"

W  chlorofluorocarbons
X sulfur dioxide
Y carbon monoxide

Z carbon dioxide

1 2 3 4

A w X 4 Y

1B x W 'z %

c X Z W Y

& Z Y X W
0333-42773g5 = - WSO0- Air & Water Pollution Rasheed Ahmed
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.8. Which process takes place during pholosynlhosis?

0333-42773g5
A Carbohydrate is decomposed and oxygen Is formed.
B Carbon dioxide is taken In and oxygen Is formed.
C  Oxygen is taken in and carbohydrate is formed.
D Oxygenis taken in and carbon dioxide s formed.
9. Which gas, presentin pond watar, decreases in concontration during eutrophication?
A carbon dioxide

B methans
C nitrogen
D oxygen

10. Methane is a greenhouse gas.

Which process releases methane into the air?
A combustion of petrol

B decay of vegetable matter

C photosynthesis

D  volcanic activity

11. Carbon dioxide and carbon monoxide are both

A absorbed by sodium hydroxide.
B colouress,
C inflammable in air.

D lighterthan air.

12. The flow chart shows how impure water can be treated to produce drinkable water.

I
pass pass
impure | through .| througn | th??jsh R hplas‘s drinkablg
water large-sized small-slzed 9 | chionine water
gravel gravel carbon through it
0333-4277385 WSO- Alr & Water Pollution Rasheed Ahmed l
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R2%" whatis not removed from the water by this process?. y
. A clay particdes
B microbes
C nirates
D odours
13. A solid substance Z burns in zirto form a product that is gaseous at 20°C.
whatis Z?
A hydrogen
B carbon monoxide
C carbon
D magnesium

14. Why are catalytic converters fitted to car exhausts?

A todecrease the amount of carbon dioxide emitted
B todecrease the amount of nitrogen oxides emitted
C toimprove energy conservation
D toreduce global warming
15. Which type of water in the left hand column is linked correcily to a stetement in the right hand
column?
A sea water ' may ccntain farilisers washed off from the fields
B | dinking water contalns no dissolvad substances
C river water contains dissolved sodium chloride
D | distilled water can be desalinated by treatment with chlorine

16. The table shows pollutants whlch cause eutrophlcatlon sources of these pollutams and a
" . problem that eutrophication causes. R

Which entry in the table is comrect?

0333.4277385

. WSO- Air & Water Pollution Rasheed Ahmed
med -

Scanned by CamScanner



Rasheed Ahmed A/0O Level Chemistry 0333-4277335

[ - pollut.ant ‘source problem

ﬁA ' nitrates detergents oxygen depletion
B nitrates ' fertilisers excess oxygen
c phosphates “detergents oxygen depletion
D phosphates fertilisers excess oxygen

17. Which gas bums in air to form a single product?

A ammonia
B carbon monoxide
C hydrogen chloride

D methane

18. Vegetable matter is biodegradable.

Which gas is released into the atmosphere when vegetable matter biodegrades?
A carbon monoxide

B methane

C nitrogen dioxide ' E
D

sulphur dioxide

19. To reduce atmospheric pollulion, lhé wesiz2

gases from a coakbuming power station are pesse
through powdered calcium carbonate.

Which waste gas will not be removed by the powdered calcium carbonate?
A carbon monoxide, CO

B ntrogen dioxide, NO, E
C phosphorus(V) oxide, P,Osg

D sulphurdioxide, SO;

20. The apparams shown was set up with 100 cm?® volume of air in the tube.

The volume of gas in the tube was measured at intervals for six days.

0333-4277385 J WSO- Ai_r & Water Pollution e Rasheed Ahmed
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pa% y

i moint iron filing=

\

Jresius {esd Lulres

\

LULLLOD BRRREY mpaennn

which graph boat roprosants how tho volume of gae changes with time7?

B
100 100
volumea of \ volume of
aas 3 50
gas/cm S cas/cm?
S~
1T TT O—F—T— 7 1T T ¥ 1T
123450 o1 23456
timo/days time /days
c D
100 - 100
volume or volume of
gas/cm™ >0 \ .gas/cm® 50
——————
O—t—T—T71T 7171 O———7T 7T 71T 7 T 7T
O 1 23 45686 o1 23 456
time/days ' time /daws

21. The gases coming from a car's; exhaust contain oxi:fes of nitrogen.
How are these oxides formed?
A HNitrogen reacts ;r/ith carbon dioxide.
B Nitrogen reacts with 'carbon monoxide.
C Nitrogen reacts with oxygen.

D Nitrogen reacts with petrol.

22, The table shows pollutants and their possible effects.

Which line is not comrect?

poliutant effect
A CFCs cause destruction of the ozone layer
5 ‘on, forms photochemical smog
;a C cO is poisonous fo hL-Jmans
: D NG, forms acid rain
0333.4277385 WSO- Air & Water Pollutic'n.'u " 'Rasheed Ahmed
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23. Which pollutant increas

A
B
C
D

chlorine
heavy metal ions
nitrate ons

sulphur dioxide

24, \Which gas is not produced when hydrocarbons aro bumtin the intemal Combustion engin:

A
B
C
D

carbon dioxide
carbon monoxide
hydrogen

nitrogen oxides

25, Which gas cannot be removed from the exhaust gases of a patrol powered car by Its caaly
convertar?

A

B
C
D

Pag 7

carben dioxide
carbon monoxidz2
hydrocarbons

nitrogen cioxide

Rasheed Ahmed

O/A Level Chemistry
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Olganlc Chemlstry
[0 Level Class Test 1)

Name Marks ( /45) Time: 45 min

~h|s questron referS to the three orcanlc compounds Iabelled A Band C Below.

pound A - ‘, CDWPPU‘”‘#B a Compound C |
(1:CH=CHCOOH o CHyCHCH,COOR - - 7 CH:CH=CHCH,0H .

...........................................................................................................

(b) (i (i) Comoounos 8 and C could react together to .orm an ester lee the two condmons o .
used for this r:ECUOﬂ e sl ; I

.................................
........

Veetessssesmassssaste s ansn st s anane
...........................................................................................
..............

(ii) 5ug°e<t the structural formula of thD ester tormed Clearly IE bel ester bond .and ester

group. B e ':; . o ,  )

; (2)
(c) Aqueous sodium carbonate was added to each compound
)State which or the compounds A B and C wouid react wrth sodrurn carbonate to erve

: ___carbon droxme

....................................

5 Gve batanced chericl quation ot 3cion

 {ii) De'scribe 2 test for carbongioxide. - -

T o B ‘Rasheed Ahmed
0333-4277335 '
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(d) Each compound was shaken with bromine water. ‘
(i) State which of the compounds A, B and C would deco!ounsp thp bromine water,

....................................
.....................
.....................................................................................

.....................................
........................................................................................................

(1)
(iii) Statethe type of reaction occurrinz when bromine water is decolourised
: (el
(iv) Write anequation for the reaction between bromine and one of the compounds. -
| - - (1)
(IV) Gwe thestructural formula of another isomer, of

tHe compound, which has reacted witi
brommewater s R e

| o SR I (1)
(\/) Separaue samplos of compound A, B and C are heath'_'wi__t»h'-_aci'dified HKMnO'd._ Whict

compound would react with the acidified KMnO,?

................................................................................................................................

__________________________________________

(Vii) WHé_t type Q,f';'fé :E;jii_t'jlo nis this?

{Viii) Give the _st‘ruc_':tu"r-'aAl'formU‘lé of_'thelo.r'ganlic' product of the Feacting.

(1)
(Total 17 marks)

' d
0333-4277285 CTi-0 —Level - Organic Chem Rasheed Ahme
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2. Crude oil |_, a source of many compounds that are of grest ihiportance in the C:'"’.:rf::‘:;’,}
industry. .:tud,t the scheme below and z2nswer the guestions that follow, . !
| Process A J nzphtha !
crude 03] p———— | Cy— Cratin C, l-[/,f ‘
comooead E |
. i
separating crucde oil into
.............. e N o -
(b) (i) Give the name, o. Process B in-which the ..ap..t ha fraction is converted into many
different compounds mcludmg eLhenc
.............................................. e e e (1)
(i) State the.essential conditions required for the process
................. e L T L L T
i) Write an ) R
(ii) equation using CgHi4 to show theformation of ethene and one other compound.’
fore e s P BT Wl g g Feny i S S e IR o S
(c) Describe with terms and
con ;
Write an eguation f o _dA't'c?‘.'_‘S‘ how ethene is converted into ethanol in' Reaction C
. quation for the reaction, US'”"d'SPIHVed formulae.
. ‘ | o
339277345 CTI R — e e S
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.........................................
Tiey
.....

I Y S R LR LCRCR RN L L L veresats .e ...........”...u“-u-----
. EEEEEEERR]
. EIEEEE) .

I R L R LR R T
. wessarerareensaanrenert . e,
R TR .

....................
--------------------------------

d) Give one advantage and one disadvantage that this method of producing ethanol has over

-he fermentation method.

...................................
...............................................................................

..................................................................
.....................................................
...................................

R L .ee R, ___,,...,,..................-..-.---------- Srresiriaanieeg,
. asee —— USRI UL R . A5
cune

(d) Name the. type OT pOl"m:‘flsatIOl‘l ta kmg place in Reactlon D. Draw the repeating unit of

the polymer

(e) Compound E has the following percentage chp'osition by mass: C=38.7% H=9.7%0=
51.6% ' . M
(i). Use these figures to calculgte the empirical formula of E.

ST T LR R Lk

...-......--....................v............u.-.......................----...-..-..............................~...—..-r\ ......

.........................................................................................
..............................................................

(i) Given that 0. 05 mol of EF has a mass of 3 l g, calculate the relatwe molecular mass ofE and
,.ence ueccrmmc its molccu'ar fﬂfrwlla R : '

..................................................................
........................
...............
.................
.............................

......................................................
................
...............................
................................................

...............................................................
...........................................
................................
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3. Thc following diagram shoyyg the struetye mistry 0333-4277385
: re of-an artificial chucncr called Swectcrex.
\ O 0
e
a . HO s AN
.- CH; ITI Ic CH,
. [ -
H 0
On the diacers N
(@) On the diagram draw circles around and fape]
(1) a carboxylic acid group
(1) an ester gTO‘up. '
(i) a"peptide bond | - (3]
(b) (1) " Write down the molecular formula of Sweeterex. TR
(D
(1) The relative mo]ecular mass of Sweeterex is 175. Calculate the pcrc"cntvagc bv
mass, of carbon in Sweeterex. : : .
@)
(¢) (i) Suggest what you wouLd_obsanc_xf_Sncctcm—.\aa—aéd d-o-sedium mrbtm-ﬂc—'
aolunon ’
o0 (”) ertc an ]Onlc equatmn to represent IhlS reunon using H*. for thc ac:drc - -
: _Speue>' B SAme TR G Sl et TN e et
()
B Lr
) . 3 . (a]
0333-4277385 CT1 -0 -Level - Organic Chem - . Rasheed Ahmed
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‘ cup of coffee. A o 1
(d) A smail pill of SweetereX is p]aced in the bmt.o’m ?::e-: iwcel EXP|'|iI|‘\lc\T'T[hndmg for
© 4 few minutes withoul shiming, all of the coffee (ST ' A hat happe
to the SweetereX moleculcs.

N Leessssaesaremacoersov e
o) YRR
ashnsses weasaveseret
sas essemant ) ‘e
wemsaseswver
issaressasacerens e
. aassanbase

....................................
--------------
...........................
-------------

...............
...........................

' avrarens ..-.---nn-.....-..-..-.......,.,

i P o . NTTEELERE 3 y '

ave . . aansanane . '
evawssvenay : . M .

LA EL L L e .

NI~50 P AR R R A
5 T R LR

R LA
R LT Ly P L L i teseue

" (Total 8-marks)__

4. Nylonisa condensation poly’rhér, which is used in the fishing nets due toits strength and

durability. | |
(3) (i) Suggest-the names and structures of the monomerfs of nylon.

(1)
(i1) Draw two repeat.units of the nylon polymer.
(1)
(iii) Name a natural condensation polymér which has the same linkage.
e em———————— 7 )
(iv) Suggest an advantage and a disadvantage o'f us'ihg' nylon polymer.
............................................................................................................................. i
............................................................................................... o
(T0t3|5mark5)
Rasheed Ahmed
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0333-
3-4277385 ped AR

0333-4277385
CT1-0-Level - Organic Chem Ras

-

Scanned by CamsScanner



