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Acids, Bases & Salts - McQs

Substance X dissolvas in water

lead (11) nitrate in the presence of dilute nitric

What is substarce X7

A calcium iodide
B copper)) chbrida
C iron(ll) iodide
D sodium chiorise
- A studen

Which could not ba solutions Y and Z?

o form a colouress solution. This solution reacts with aqueous
Cid to give a vellow pracipitate.

U mixed together aqueous solutions of Y and Z. A white precipitate formed.

Rasheed Ahmed

I solution Y

solution Z

O/A Level Chemistry

o Q0 w p

hvdrochloric acid
hydrochloric acid

sodium chlorida

sodiium chioride

silver nitrate

sodium nitrate
l2ad(1l) nitrate _

silver nitrate

0333-4277385

3. The tests below were carried out on a solution containing

ions of the matal X

add sodium hydroxide solution

test observation
add sodium chiloride solution no change
add sodium sulfate solution no change

a precipitate was formed, soluble

in excess of the hydroxida

WWhat is metal X?

A
B
cC
D

1333-4277385

calcium
iron
lead

zinc .

Acid, Base and Salt — MCQs, (O - Level) Rasheed Ahmed
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Rasheed Ahmed O/A Level Chemistry X ) 0333,
4. Whih Is an anion that is present In the solution formed when an excess of dilue hy.. p,
acid 's acdad to calcium carbonate? 3

A Cca® B CI° ¢ col D H
5. Which pair of compounds could be used in the preparation of calcium sulfate?
A caldium carbonate and sodium sulfate
B calcium chioride and ammonium sulfate
C calcium hydroxide and barum sulfate
D

calcium nitrate and lead(l1) sulfate 1

6. A metal reacts with dilute hydrochloric acid to produce a gas.

What is used to identify this gas? Rasheed Ah-
:
A aglowing splint O/A Level ch
a lighted splint '
0333427

B
C damp blue iitmus paper
D

limewater

7. Titration of an acid against a base is a method often used in the preparation of salts.

Which properties of the acid, the base and the salt are required if this method is to b2t

acid base salt
A insoluble insoluble insoluble
B soluble insoluble insoluble
C soluble soluble insoluble
D soluble soluble soluble

8. Which reagent could be used to distinguish between dilute nitric acid and dilute hvd®
acid?

A aqueous barium chioride
B aqueous silver nitrate
C aaqueous sodium hydroxide

D copper(ll) carbonate

0333-4277385 Acid, Base and Salt - MCQs (0 - Level) Rasheed

k
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Rasheed Ahmed O/A Level Chemistry 0333-4277385
9. Which mixture would react with dilute sulfuric acid to form two different gases?

A copper and magnesium carbonate

B copper(ll) carbonate and magnesium

C copper(ll) carbonate and magnesium oxide
D

copper(ll) oxide and magnesium

10. Which salts are soluble in water?

-

| ammonium carbonate, (NH,),CO, Rasheed Ahmed
calcium carbonate, CaCO,

O/A Level Chemistry

2

3 lead(ll) carbonate, PbCO,
0333-4277385

4

sodium carbonate, Na,CO»

A 1only B 1and2 C 1and4 D 2and3

11. Which compound in a 1mol/dm® solution has the lowest pH value?

A ethanoic acid

B hydrogen chloride
C  sodium chloride
D

sodium hydroxide
12. In which reaction do the products formed not inciude a salt?

A calcium(ll) carbonate with hydrochloric acid
B copper(ll) oxide with hydrogen
C copper(ll) oxide with sulfuric acid
D copper(Il) sulfate with sodium hydroxide
13. Which type of compound will liberate ammonia when heated with ammonium sulfate?
A anacid
B an zlkali
C areducing agent

D asalt
0333-4277385 Acid, Base and Salt — MCQs (O — Level) Rasheed Ahmed
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Rasheed Ahmed
14.

15.

16.

O/A Level Chemistry 0333-427y,
in nitric acid. To the resulting solution an excess of .,

A coin is analyszc by dissoling it
fitered.

ammonia is agded and the mixture is

A brown precipitate r=mains in the filter papar and a deep blue snhlution is obtained as tha fits

Which metals does the coin contain?
A aluminium and copper

E copper and iron

C ironand lead

D lead and zinC

Which metzal has a soluble carbonate, chloride and sulfate?

A barium Rasheed Ahmeq
B calcium O/A Level Chemist,
C copper

P 0333-4277385
D potassium

Sodium hydroxide solution was added to dilute hydrochloric acid. The pH of the solution in
fizsk was measured at intervals until no further change of pH took place.

sodium hydroxide solution

§

E hydrochloric acid

What would be the pH change in this reaction?
A decreaseto 1
B decreaseto?7
C increaseto?7
D

increase to 12

0333-4277385 Acid, Base and Salt — MCQs (O - Level) Rasheed Ahr
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17. Solid Y is irsoluble in water. It
sulfuric acid.

O/A Level Chemistry 0333-4277385
gives off a gas when heated and also when reacted wity dilute

Whatis Y?
A copper(ll) carbonate
B sodium carbonate
C sodium nitrate
B zine axide
18. Which gas reacts with sulfuric acid to form a fertiliser?
A ammonia, NH; Rasheed Ahmed
B carbon dioxide, CO, O/A Level Chemistry
C  hydrogen, K, 0333-4277ss$
D nitrogen, N»
18. Carbon dioxide and carbon monoxide are both
A absorbed by sodium hydiroxide.
B colouress.
C inflammable in air.
D lighter than air.

20. Solution X contains a simple satt.

The table shows the results of some tests on solution X.

test observation

|

addition of aqueous sodium hydroxide green precipitate forms E
i

|

|

addition of acidified barium nitrate white precipitate forms

What is the name of the salt in solution X?

A iron(lI) chioride
B iron(ill) chloride
C iron(ll) suiphate
D iron(ill) sulphate
0333-4277385 < Acid, Base and Salt — MCQs (O - Level) Rasheed Ahmed
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~ 21. Which slement will bum In OX

A calcium
B carbon
C iron

D magnesium

0/A Level Chemistry

0333-427y,,
yaen to-form an acidic oxide?

LY

22. Different solids were added to separate portions of warm dilute sulphuric acid.

For which solid is the observation correct?

solid

-

observation

ammonium sulphate

copper

magnesium oxide

o o0 m »

zinc carbonate

alkaline gas produced
gas evolved ignited with a pop

solid dissolved with no effervescence

gas evolved relights glowing splint

23. One mole of compound X gives
carbongte o give an acidic gas.

What is compound X?
A calcium hydroxice
B ethanoic acid
C sodium hydroxide
D sulphuric acdd

24. What is the function of silica,

2 basic oxide
a reducing agent

an acidic oxide

O O w »

an oxidising agent

0333-4277385 Acid,

three moles of ions in 2queous solution. X reacts with ammaoni

Rasheed Ahmed

O/A Level Chemistn

0333-4277385
Si0Og, in the equation shown below?
Ca0 + Si0; — CaSiOs
Base and Salt - MCQs (O - Level) Rashegd'Ahme“
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25. A student lested @
because

N

o

Rash

\What

A A"
26. Which equation describes th

A Pb + H, SO, — PbSOsy + H»

B PbCO; + H;SO4 — PbSO + CO;

C PHNOy); + H:SO, — PbSO, + 2HNO,
D PHOHR + H:SO¢ = PbSOs, + 2H,0

O/A Level Chemistry

the reagent was added too quickly.

could not have been present in the solution?

B Ca™ C NH,;

0333-4277385

solution by adding aqueous sodium hydroxide. A precipitale was not soon

D zZn*™

e most suitable reaction for making lead sulphate?

+ H:O

7. Which equation represents the reaction between hydrochloric acid and sodium hydroxide?

A
B
o

D

Cl-+ Na* — NaCl!
2H'+ 0" —H.0
.’10:+ H: — H:O

H' +0H — H:0

28. The foliowing statements about dilute sulphuric acid are all correct.

1 Awhite precipilate is formed when aqueous barium chloride is added.

The solution turns anhydrous copper(ll) sulphate from white {o blue

2
3 Addltion of Unlversal Indicator shows that the solution has a pH value of less than 7.0.
4

The solution reacts with coppern11) oxide, forming a blue solution.

Which two statements confirm the acidic nature of the solution?

A 1and2 B

1and 3 C 2and4

D 3and4

29. Ammonia ges is produced when solid ammonium chloride is heated with

A

8
C
D

calcium hydroxide.
calcium subhate.
hyarochloric acid.

magnesium nitrate.

0333-4277385

Acid, Base and Salt —MCQs (O - Level)

Rasheed Ahmed
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-~ ~ -~ nowby Al o ‘ad I oad s B e b YL > . iy )
1- 3":5‘:""“3. o ‘.__‘:V & ;‘1§ \\.‘\h L aS _1““ e Of gs‘. N E; M TN \\:‘.‘\_\1 wWhH hee) ;\'}\‘S:‘?)oxus I8
warmad with agqueous sodium hydroxide
2P + SNaDH + M0 — PH, + 3NaH.PO
\'3‘ :.a“ a ::t‘ar\_\\*‘c:c‘ qiggram nor .H:SD“&"‘-:_
Show only the outer electrons. RaShEEd AhmEd
O/A Level Chemistry
0333-4277385
(1]
i : : e o
(b) (i) Caleuiate the maximum mass of phcspnn}e formed when 1.889 of phosphorus
reacts with excess aqueous sodium hydroxide.
(2]
(ii) Calculate the volume of phosphine formed from 1.88g of phosphorus at r.t.p.
(1]
(c) Phosphine decomposes into its elements on warming. Write an equation for this
reaction.
DA e B P TN e A AR A A N AR ST SRS e AR LR RS Lk ST v [@)
0333-4277385 Acid, Base & Salt Theory (O-Level) Rasheed Ahmed
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Rasheed Ahmed O/A Level Chemistry | |
(d) Phesphine reacts with hydrogen iodide to form the salt phosphonium

Phosphonium salts react ina similar way to ammonium salts when warmec Wit 2gusa,
sodium hydroxide.

() Write an equation for the reaction of phosphonium iodide with agueous sodug
hydroxide.

(i) What should you nofice when sodium hydroxide is warmed with phosgheniur

iodide?
i
(e) Phosphine is formed when water reacts with calcium phosphide. Ca,?..
Calcium phosphide is an ionic compound.
(i) Write the formula for the phosphide ion.
(i) Predict one physical property of calcium phosphide
(Total: 108

2. Ammonium nitrate, NH,NO,, is a soluble salt.
The salt decomposes when heaated gently to form steam and a colouriess gas X.

(i) Ammonium nitrate can be prepared by the reaction batwesn aqueous ammonia
and dilute nitric acid.

Name the experimental technigue used to prepare agueous ammonium nitratés
and briefly describe how solid ammonium nitrate is obtained from the aqusous)

solution.

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

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

sane
PR
--------------------------------------------------------------------------------------------------------------------

0333-4277385 Acid, Base & Salt Theory (O-Level)
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Rasheed Ahmed O/A Level Chemistry 0333-4277385

3. Methyiamine, CH,NH,, is a base which has similar properties to ammonia.
When methyiamine dissolves in water, the following equilibrium is set up.

CH,NH, =+ HO = CHNHS =+ OH

a) Explain why methylamine behaves as a base in this reaction.
(a) hy

(b) When aqueous methylamine is added to aqueous iron(III) chioride, a red-brown
precipitate is observed. :
Suggest what you would observe when aqueous methylamine is added to aqueous
iron(II) chioride.

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

(c) Methylamine is a gas. Calculate the volume occupied by 6.2g of methylamine at room
iemperature and pressure.

(2]

(d) Methylamine is made by reacting methanol with excess ammonia under pressure in the
presence of a catalyst.

CHOH + NH, — CH,NH, + HO

(i) Define the term catalyst.

.............................................................................................................................. (1]
(i) Calculate the theoretical yield of methylamine that can be obtained from 240kg of
methanol.
2]
[Total: 7T
0333-4277385 Acid, Base & Salt Theory (O-Level) Rasheed Ahmed
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eed Ahmed ] ' :
ias'}l"he table shows the con s found in a sample of aqueous indus...

waste.

centration of different ion

ion | concentration

in molidm® Rasheed Ahmeg
| ca2s | 0.125
4+ | 2.30 O/A Level Chemistry
|k | o284 | 0333-4277385

| NO4" ] 3.68

| Fe?* \ 0.450 ~

Use the information in the table to answer the following questions.

(a) Write the formula of one salt that could be obtained from the sample.

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

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

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

(c) Caiculate the mass of dissolved iron(Il) ions, Fe?*, in 25dm? of the aqueous waste.

mass of iron(II) IoNS = ........cccceveereerreicnnn. g

(d) Excess aqueous sodium hydroxide is added, a small volume at a time, to a sample!

the aqueous industrial waste.
Describe and explain what you would observe.

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

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

erstrassmpsoans i eninsehsd st ss o rsssssreaesyraenannoTesnatie i aanstntsetrens sttt esetoreesseensesenarsesesosaanonsssirti
----------------------------
. sessssswrursvatsvaneanrrrnaseaaintt

et
SR SRR PN PR e pa e s sy e s e b AT IR DRI SN SR TCH TR S s i e e s e R ae s o S v s vh v e e e s s aann eSS
---------------------

0333-4277385 Acid, Base & Salt Theory (O-Level) Rasheed AN
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Rasheed Ahmed O/A Level Chemistry } !}’,,u-f.7.77',4,
{e) Describe how you would confirm the presence of dissolved nitrate wns in the samoie,

,,,,,,,,,,,,,,,,,,,
....................
.....................................................................................

§
4
e (4]
& [iotal: 11]
5. Fertilisers supply the essential elements, nitrogen, phosphorus and potassium for piant
growth. '
A bag of fertiliser contains 500g of ammonium sulfate, (NH,),SC,, and 500g of potassium
nitrate, KNO,,.
(a) Calculate the percentage by mass of nitrogen in the bag of ferfiliser.
Rasheed Ahmed
O/A Level Chemistry
0333-4277385
[4]
(b) Potassium sulfate is a soluble salt.
Outiine the preparation of a pure, dry sample of potassium suliate, starting from dilute
sulfuric acid.
et et

033 3'427.7335 Acid, Base & Salt Theory (O-Level) Rasheed Ahmed
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sheed Ahmed ; _ PR

:aPhoSphorusm oxide, P,Os. shzorbs water rom the air to form meia phosphoric ax,
HPO..

(i) Write an equation for this reaction.

(i) On addition of more veater, phosphoric acid is formed. Phosphoric acid nas ty;a't:;
acidic properties. What would you observe when aqueous phosphornc acic 5

addad to

agueous sodium CAIDONALE, «rvvenrnmseesssensenssmssmssessassen msa st s S 22T

DIUE [HMIUS DAPETT weveecrimmmansesiissrssssss s s s s veeeessats sesssassssasseeel
[2]

Part of the chain structure of antimony sulphide is shown below.

Sb
\3// \5/,1-
‘ Rasheed Ahmed
O/A Level Chemist
Sb- Sb ry
ry L\S// T
Sb 0333-4277385
Deduce the empirical formula of antimony sulphide.
...................................................................................................................................... [1]

7. Cement is made by heating clay with crushed calcium ca : . -
5 y rbonate. -
calcium carbonate is first converted to calcium oxide. . During this' process; 3

CaCOS . Ca0O + 002

_ (2) (i) What name is given to this type of chemical reaction?

B L L LR LT T LT T A esnswenttt
. = S cunee
.. sétccasancnse cene
sessssactensane

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

0333-4277385 i
Acid, Base & Salt Theory (O-Level) Rasheed ARme’
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R?ts:r)‘eegoAnth;: is made from ca O/A Level Chemistry 0333-4277385
When rain water soak?;}?f::;ciafd "i“d water. When set, concrete is slightly porous.
dissolves to form calcium hydro;(id;,onvmte' some of the uncombined calcium oxide

(i) Write an equation for this reaction

(1]

ii) The agueous calcj 4o i : s
(ii) ! ] caicium hydroxide in wet concrete reacts with carbon dioxide in the

ailr.
Ca(OH)Z + COZ —_— CaCOS + Hzo

The diagram shows the pH at various points inside a cracked concrete beam.

inside
of beam
-pH13
H9
P Rasheed Ahmed
surface of Beam/ ' pH7 O/A Level Chemistry

air

0333-4277385

Describe and exblain the change in pH from the surface to the centre of the beam.

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

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

(i) 25.0cm® of an aqueous solution of calcium hydroxide is exactly neutralised by
18.0cm? of 0.040 mol/dm?® hydrochloric acid.

Ca(OH), + 2HCl — CaCl, + 2H,0

Calculate the concentration, in mol/dm?, of the aqueous calcium hydroxide.

(3]

333-4277385 - . Acid, Base & Salt Theory (O-Level) Rasheed Ahmed
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0/A Level Chemistry ' B
ed Ahmed . o e, Mg.Ge to .
:a;i?s Hydrochloric acid reacts with m_agnealtilm_d germanid g, e
' gérmanomethane, GeH,, and rpagnesnum chloride.
Write an equation for this reaction.

Germanium(IV) oxide, GeO,, is an amphoteric pxide.
What do you understand by the term amphoteric?

An aqueous solution of germanium(Il) chloride reduces iron(I) ions to iron(Il) ions.
Describe 2 test for iron(ll) ions and give the result.

TESUI e e fene s e Fa s e ST st sth s s an s M i e nsrmghalnid e e 2

3. This table shows the soil pH ranges required by different crops for growth.

crop pH range
t 5.0-6.5
peand Rasheed Ahmed
millet 6.0-6.5
sunflower | 6.0-7.5 O/A Level Chemistry
aprika 7.0-8.5
Pap 0333-4277385
mango 55-6.0

(a) A farmer plants peanut and millet cro

: . : ps. Only the peanut crop grows well.
Predict the pH of the soil.

..................................................................................................................................... g
(b) Which other crop is most likely to grow well in the same soi|?
................................................................................................................................. i
0333-4277385 Acid, Base & Salt Theory (0-Level) Rasheed AhMe’
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Rasheed Ahmed O/A Level Chemistry 0333-4277385
{c) The farmer adds calcium hydroxide, Ca(OH)z, and ammonium sulphate, (NH 4,50, to

the soil.

Zxolain the purpose of using each compound.

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

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

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

{(d) A rsaction occurs between calcium hydroxide and ammonium sulphate.

(i) Complete the eguation for this reaction.
Ca(OH)2 + (N!—-{:)?_SO4 B st e e e ¢ it S ST

i) Explain why the farmer should not have added these two compounds 1o the soil at
th= same time.

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

[Total: 8 marks]

—~

10. 3==ss is an alloy contaning zinc and coppar.

(z) =xpain why the physical properties of brass ars different from those-of zinc and capper.  [1]

(z) Aszmolz of powdered brass is addad o excess dilute nitric acid.
The mixture is hezted gently uniil all the brass reacis.

The resuiting sciuiion, A, contains aqueous copper(ll) icns and aqueous zinc ions.

i [1]

(i)} Dzscribe and expiain, with the aid of equations, what happens whan aqu=ous sodium
nycroxide is slowly added to solution A. [5]

(i) Sugaest the colour of solution A.

2]~
[1]

Q

{1y NamebcthBand C.
VWWritz an ionic equztion for this reaction.

Rasheed Ahmed (0333-4277385)

Acid, Base & Salt Theory (O-Level) Rasheed Ahmed
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Molar Calculations (MCQs)

1. what is the concentration of iodine molecules, l,, in a solution containing 2.54 g of iodine in
" 500m” of solution?

0.01mol/dm®

A

g 0.02mol/dm’
¢ . 0.04mol/dm’
D

0.08mol/dm’
2. What is the mass of one mole of carbon-127

A 0.012g B 0.024¢g C 1g D 12g

3. Two different hydrocarbons each contain the same percentage by mass of hydrogen.

It follows that they have the same Rasheed Ahmed
A empirical formula. .

O/A Level Chemistry
number of isomers.

B .
. 0333-4277385

C- relative molecular mass,

D

structural formula.

4. Calcium reacts with water 25 shown.
Ca(s) + 2H.0(l) —» Ca(OH)y(ag) + H2(q)

What is the fotal mass of the solution that remains when 40 g of calcium reacts with 100 g of
water?

A 58g B 74g C 138g D 140g
5. Hydrogen reacts with oxygen as shown in the equ‘atvion below.
2Hz(g) + O2(g) — 2H:0()

How much gas will remain if 2 dm® of hydrogen are reacted with 1 dm® of oxygen at room
lemperature?

A 0dm? B 1dm® c 2dm? D 3dm?
0333.4277385 : Molar Calculations MCQs (O Level) Rasheed Akmed
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0333'42773;

0/A Level Chemistry
1 mole of hydrogen pay,, '

Rasheed Ahmed el v
ds to the catalytic decomposition Of

6. \Which graph comespon

A B
; D P
total number total number
O'f moles Of ma‘es ,./ |
of oxygen of oxygen ¢
produced produced
0 —
0 time
D

total number total number
of moles \ of moles

. ofoxygen - of oxygen /p—p-----2==
produced : produced /‘ .

0 —- 0
0 time

7. What is the concentration of hydrogen ions in 0.05 mol/dm? sulfuric acid?
A 0025g/dm® B 0.05g/dm® C 0.10g/dm® D 20g/dm’ :
8.The eguation for the reaction between copper and nitric acid is shown.
vCu + wHNO; — xCu(NO3), + ¥NO + zH,0
v, w, x, y and z are whole numbers.

Which values of v, w, x, y and z balance the equation?

v | w | x |y | z Rasheed Ahmed..
At 2t T O/A Level Chemist?
B 1 4 1 4 2 ?
0333-427738)
C 3 4 3 2 2
D 3 8 3 2 4 }
0333-4277385 Molar Calculations MCQs (O Level) Rasheed AN
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.;“'r'!‘u‘h a8 on " O/A Laves Chﬁmi:try 0333.427732°
, V¥ O/8 containg the aame numbar ¢ mola~ying as o o of wator” Wi 725

A 2¢ ol hydrogen
B 149 of nitrogen
C  32q ol oxygen
D 449 of carbon dioxide
10. The mass of one mole of a chioride formed by a metal Y is 74 .5¢
L~ e "B
Whatis the formula of the chioride?
A Y.Cl B Y,ClI C YCI D YCI

11. 7o energy diagram for the reaction between sodium hydroxide and hydrochloric acid is shown

Al

4
H*(ag) + OH*(aq)

bt AH = =54 kJ/ mol
‘ H,O(1)

whnich quantity of heat Is liberated when 100cm® of 1mol/dm’ hydrochloric acid reacts with

100¢em’ of 1 mol/dm’ sodium hydroxide?

A 054kl B 270kl C 540kl D 10.8kJ

12. When added to 20 cm® of 0.5 M sulphuric acid, which substance would give a neutral solution?

- ) 5 M sodlum h Ide
A 20cm’ of C.5 M sodlum hyorox Rasheed Ahmed

10em? of 0.5 M sodium hydroxida
O/A Level Chemistry

B
¢ 40cm’ of 1.0 M sodium hydroxids
D 0333-4277385

20cm® of 1.0 M sodium hyoroxids

13. Carpon dioxde can be oblained as shown in the equation.

3Na,COy + 2H3PO4 ~r 2NayP04 + 3CO; + 3H20

How many moles of phosphoric acid, H,PO. are neoded to produce 1.5mol of carbon dioxide?

A 05 B 10 c 1.5 p 20
Molar Calculations MCQs (O Level) Rasheed Ahmed

1 0333-4277385
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, O/A Level Chemistry 3z
sheed Ahmecd _ . £ s oo
:: The ferliser ammonium nitrate (NHMNO;, M, =80) 1 manufactured from ammonia (NH,. 4 -

by a two-stage process.
Stzgz 1 NH‘:_“ 20: - HNO: + H:O

-
-

Stage 2 HNO;+ NHy = NHJNO:

What is the maximum mass of fariliser that can be made if only 17 tonnes O ammon: |
availabie?
A 34 tonnes B 40 tonnes C 80tonnes D &7 tonnes

15. One mole of a sample of hydrated sodium sulphide contains 162g 0

What is the corect formula of this compound?

A NazS.3H:0 B NasS.5H:0 C Na,S.7H:0 D Naz;S.8H:0

16. The eguation represents the action of dilute nitric acid on copper.
xCu + yHNO; - xCu(NOs): + 4H0 + 2NO

.What are the values of x and y?

A x=Tly=4 Rasheed Ahmed
B x=1y=8

O/A Level Chemistry:
C x=3, y=4 |
D x=3,y=8 0333-4277385;

i
§
i

;
17. All ammonium salts on heating with sodium hydroxide produce ammonia gas. :

From which ammonium salt can the greatest mass of ammonia be obtained?

A 0.5mol (NH4):PO4
B 0.5mol (NH¢):SO04
C- 1.0molNHiCt- -
D 1.0mol NH4sNO;

< g

18. A 10cm® sample of a gaseous hyd'rocar‘om is completely bumt in oxygen. The totzl volume "4
. ‘ clc . en. The totzl volume %
-produds is 70em®, noNe ‘1

Which equetion represents the combustion of Lhe hydrocrbon?
0333-4277385 . Molar Calculations MCQs (O Level) Rasheed ahméEt
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19.

21,

22,

23,

24,

jﬁ 0333-4277385

eed Ahmed O/A Level Chemistry 0333-4277385
A CH:(g) +20:(g) - COx{(g) + 2H,0(g)

CaHi(g) + 30a(g) — 2C04(g) + 2H,0(g)
CaHs(g) + 902(g) — 3CO4(g) + 4H.0(q)
2C2Hs(g) + 702(g) — 4C0(g) + 6H,0(q)

O O w

The element X forms a gaseous molecule X,. Onz volume of X, combines with one volume of
hydrogen to form two volumes of a gaseous hydride.

What is the formula for the hydride of X?

A HX B HX, C HyX D HpXs

. Which substance has the highest percantage by mass of nitrogen?

A NHNO. M =80
i i Rasheed Ahmed

B (NH)SO, M, =132

O/A Level Chemistry
C CO[NH.), M, =860
D (NH:):PO. M,=148 ' 0333-4277385

In &n experiment 264 g of strontium reacts with 213g of chioring.
What is the formula of strontium chloride?
A SrCi - B SrCh C SrCk - D SrCi

2dm® of aqueous sodium hydroxide of concentration Smal/ om® were required for an experimant

How many meles of sodium hydroxide were needed to make up this solution?

A 25 B & c 7 D 10

-~

Ar: 89 sample of oxygen atoms contzins the same number of aloms as 16 g of elament X.

What is the relative atomic mass, A,, of X7
A 4 B & cC 16 D 32
What is the ratio of the volume of 2g of hydrogen to the volume of 16g of methane, both volumes

atr.tp.?

A 1101 B 1to2 C 1to38 D 2to1
Molar Calculations MCQs (O Level) Rasheed Ahmed
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heed Ahmed _ R .- ido. ALO?
| ;;s What is the mass of z2luminium in 204 g of 2luminium OXIC=, AL
. ] -’

= 108
A 259 8 27; C DAQ 0 - g
Rasheed Ahmed
O/A Level Chemistry
0333-4277385
0333-4277385 Molar Calculations MCQs (0 Level) Rasheed AME
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Molar Calculations (Theory)

1. Phosphine, PH,, is a gas which has a smell of gariic. It is formed when white phosphorus is
warmed with acueous sodium hydroxide.

4P + 3NaOH + 3H,0 — PH; + 3NaH,PO,
(a) Draw a ‘dot-and-cross’ diagram for phesphine.

Show only the outer electrons.

(1]

(b) (i) Calculate the maximum mass of phosphine formed when 1.86g of phosphorus
reacts with excess aqueous sodium hydroxide.

[2]

(i) Calculate the volume of phosphine formed from 1.86g of phosphorus at r.t.p.

(1

(c) Phosphine decomposes into its elements on warming. Write an equation for this

reaction.

e e R [2)

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

)333-4277385 Molar Calculations Theory (O Level) Rasheed Ahmed
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Rasheed Ahmed O/A Level Chemistry . . ,03 33‘5277385
(d) Phosphine reacts with hydrogen iodide to form the salt phosphonium iodide, PH |

Phosphonium salts react in a similar way to ammonium salts when warmed with aquag,,
sodium hydroxide.

(i) Write an equation for the reaction of phosphonium iodide With aqueous sodiuy
hydroxide.

tessesavsasssssecstssssensresessssBInavrOnas Crease SIS IS SSLSIABINEERIESITIVL AN S A RESRY
cssese .
. snmasn

(i) What should you notice when sodium hydroxide is warmed with phosohonium
1odide?

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

(e) Phosphine is formed when water reacts with calcium phosphide, Ca,P,.
Calcium phosphide is an ionic compound.

(i) Wnte the formula for the phesphide ion.

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

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

2. Analysis of 21.25g of gallic acid showed that it contained 10.50g of carbon, 0.75g ¢
hydrogen and 10.00g of oxygen.

Show that the empirical formula of gallic acid is C,HgO:.

)
2

0333-4277385 Molar Calculations Theory (O Level) Rasheed Ahmed

Scanned by CamScanner



Rasheed Ahmed O/A Level Chemistry 0333-4277385
3. ,‘mnh sis of a compound Z obtained from the planet Maras showed Z hns the foliowing

omposition.
. element | percentage by mass ’
y | potassium | 3.4
| iron 28.3
| { |
" | oxygen !! 32.3 |
(a) Show that the empirical formula of Z is K, FeO,.
L
.................................................................................................................................... [2]
(b) K,FeQ, can be prepared in the laboralory by lhe reaction between iron(III) oxide, Fe,Q,,,
hionne C1,, and potassium hydroxide, KOH.
------ Fe,05 + 3CL + 10KOH — 2K,FeO, + 8KCI + 5H,0
A 2.00g sample of Fe,O, is added to 20.0cm? of 4.00mol dm=2 KOH.
- (i) Calculate the amount, in moles, of Fe,0, used:
............................................................................................................................ [2]
O (if) Calculate the amount, in moles, of KOH used
............................................................................................................................ (1]
(iii) Which reagent, Fe, O, or KOH, is in excess in this reaction?
Explain your answer.
............... e O *
0333-4277385 ‘ Molar Calculations Theory (O Level) Rasheed Ahmec[i ]
il
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. One of the reactions in the manufactu

reaction is exothermic.

O/A Level Chemistry =~ v333-82773. B
re of nitric acid involves the oxidation of ammoniz ~ &

AH = —908kJmoi™ ;

ANH,(g) + 50,(0) = 4NO(g) + 6H,0(a)

1 23 | 2 Aiilata *ha nriees
) Using the information that one mole containg 6.02 x 10%° particles, calculate the numbe. |

of electrons n one mole of NO molecules. |

sermesas e senan

)) A factory uses 100 tonnes of ammonia each day to produce 160 tonnes of nitroges

monoxide, NO.
Calculate the percentage yield of nitrogen monoxide.

- F | F |4
el ol i Y= . AL RIS (h
F’:C’S-[L{:kezl i \}-lv;‘i'{‘-’-—‘[“l

percentage Yield = ..ooeueeeeeeecrnensinnnns. % [3

L
5. A student was given some hydrated iron(II) sulfate crystals, FeSO,.xH,O. They were placii
in a previously weighed crucible which was reweighed.

Mass of crucible + iron(II) sulfate crystals =10.45g
Mass of crucible = 6.80g

(a) Calculate the mass of iron(I) sulfate crystals used in the experiment.

(b) The crystals were gently heated until no more water vapour was given off.

!
|
i

(i) What word describes the iron(Il) sulfate now that it has lost all of its watér ¢

crystallisation?

[}

.
ant®
.............................................

0333-4277385 Molar Calculations Theory (O Level)

Scanned by CamScanner



The cruciie 8 conten O\cmvy
" were s W.t-e:z 0333-4277325

Wzss o e - vOnfll) sulfae e re,
) =290g
n Giy Cacdzie B masy o woryiT

Y Sllme WIRCh rermiaie verd after ¢ Aty

i et
. P o B 000t bt p it 5 b0 e e e e e s ':;‘.'
s > - ""mt < ’ ﬂ‘ S ] ;"l A
30t YO orm Tros '7‘/2.".3.&
........................................... g1}
® o G Cd & T
y & £y = . , .
y ) Lacdste atiee Vrrrss mzss o word 1T suliste, FeB30
PR e
AT S w0 iz
W, Lasiane T reiztres frrrass rrzes of water
A 1.0, 15
.
S
i1}
id; Usirwy your arswers w (BYii) 2 (565), 203 (c)ff) 20 (§i). czbcidate
;g;j B ) . . : )
- G)  mow maey mowes F vordll) viise iermared Zher neatinyg,
41
P R R T T A ‘!'a
< £ % H ; . ;
(%) om mary rooies of WEMEl WSS jost during heating.
o
(<1
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Rasheed Ahmed CS)Q L::{ O can be found using the following formula
4XF2

(e) The value of x in the formula Fe
answer to (d)(ii)
= “answer to (d)(i)

e formula of hydrated iron{1I) suliate.

Calculate the value of x and hence write th

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

6. A small amount of xencn is present in the air. Several compounds of xenon have beenl

made in recent years. . ]
A compound of xenon contained 8.825g of xenon, 1.200g of oxygen and 5.700¢ o

fluorine. '
Determine the empirical formula of this compound.

£ T A \m"
Rasheea Ahmeo

O/A
/MmN o

7. Methylamine, CH,NH,, is a base which has similar properties to ammonia
When methylamine dissolves in water, the following equilibrium is set up .

CHNH,  +  HO = CHNH* . Oop
(a) Explain why methylamine behaves as a base in this reaction

................................................................................. [Tl
.
LR T TR PPN B RT T LY ‘

(b) When aqueous methylamine is added : :
precipitate is observed. to aqueous iron(Il) chioride, a red-broV!

0333-4277385 Molar Calculations Theory (O Level) heed Ahmed
Rashee
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K Suaaes! what! yvou would ohaarya when Afguensys um",ylnnm,n % nddad 19 BUso s
' aii 11) OINGHIOG

(1]
volume oocoumed by 6 ;

3 - a & N, ~ "
o) Methviamine 18 a gas Caleulate the 20 of methylamine at room

emperature and preasure

O322_ 459"
;=‘~'— o S L/ /

f2)

2]

) Metylamine is made by reacting methanol with excess ammonia under pressure in the
presence ol a catalyst,

. CHOH & NH, CHNH, + 1,0
Ak () Detine the term catalyst,
B e s et s (1]
() Calculate the theoretical yield of methylamine that can Le obtained from 240kg of
methanol,
(2]
[Total. 7]
8. A solution of fumaric acid was titrated against aqueous sodium hydroxide.
HO:.CCH-CHCOE,H + 2NaOH — NaOzCCH=CHC02Na + 2H,0
18.0cm* of 0.200 mol/dm? sodium hydroxide were required to neutralise 60.0cm? of
fumaric acid solution. .
Calculate the concentration, in mol/dm?, of the fumaric acid solution,
© 0333.42773g5 Molar Calculations Theory (O Level) Rasheed Ahmed
@
C‘d" l
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9. A student produced zinc oxide by heating zinc nitrate.

. . : i ich was then rewsigha~
Some zinc nitrate was placed in a previously weighed crucible which t ghad

11.799
8.90g

mass of crucible + zinc nitrate
mass of crucible

non

(a) Calculate the mass of zinc nitrate.

The solid zinc nitrate was heated in a fume cupboard. The following reaction took placs.

27n(NO,),(s) —> 2Zn0(s) + 4NO,(g) + Oo(9)

b) Using your answer to (a) calculate the number of moles of zinc nitrate used in ths
reaction. '

[A: Zn,65;N,14; O,16]

¢) Using the equation for the reaction and your answer to (d) calculate the total volume o
each gas produced from the reaction.

[1 mole of a gas occupies a volume of 24dm? at room temperature and pressure.]

volume of NO,

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

volume of O,
0333-4277385 Molar Calculations Theory (O Level) Rasheed Ahme
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2CgH1e + 250, —> 16C0, + 18H,0

poweral motor car ravels at a constant speed of 8’1krm For every kilometre
:‘Sg of carbon dioxids ars formed.

Whean the motor car travels 100km caiculate

the mass of carbon dioxide amit ttad by the car.

o
-
[

=3
ef
i}

mass of petrol bumed by the car assuming that petrol is 1009 octans.

(4]
11. =Hhano! can also be manuizctured from glucese, C.H,,0,.
,:H.,O- —— 9"\,2 = ,'. OH.
A solution containi 3 18kg of clrcso. .a-<°> oniy 0.82kg of 2thanol.
.. Cziculate the cerceniage visld of ethan
(3]

-2. A bag of fzriliser contains 5009 of ammonium sulfate, (NH4)2804, and 5009 of potassium
nitrata, ‘{NO

{a) Caiculats the perceniage by mass of nitrogen in the bag of fertifiser.

1333-4277385 - Molar Calculations Theory (O Level) Rasheed Ahmed
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o/A Level Che do is eXBC“y’ noutralisad oy

ution of calcium hydroX

Rasheed Ahmed
ochlorc acid.

13. 25.0em of an aaueousqso!
18.0cm” of 0.040 moVldm? hydr

+ oHCI — CaCly + 2H2O

Ca(OH); o
jeium hydroxide.

3 of the aqueous ca

Caloulate the concentration, in mol/dm

CONCENETATION = ouvessersmassssmsssnsemsensenss 22 mol/dm~ [3]

g carbon, 0.220g fydrog

14. Analysis of 10.0¢ of carboxyiic aci& X shows that it contains 2.67

and 7.11 g oxygen.

“ar

{i)y Deduce the empirical formula of X.

. .
-

(i) The relative molecular mass of X is 90. Deduce the molecular formula of X.
-

W

0333-4277385 Molar Calculati
ions Theory (O Level) |
med
Rasheed Ah :
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45. An impure sample of iron(I) i 0333-4277385

1
Suiphate was analysed by titration,

The sampie was dissolvad in oz 2 of di .
5 0400 mol/dm? potassi N 25.0cm? of dilute sulphuric acid and then titrated against
0.040 N~ potassium orchromate(\’l) solution

+0.0em® of potassium dichr .
N dichromate{VT) solution was required to reach the end-point.

(1)

(if)

Salanla 3
Caiculzte -.He num ro’ z ) . 3
’ ber of moles of potassium dichromate(VI) used in the titration.

ns mole i - g . .
9,% i Ot Pf potassium d'“‘L‘romﬁte(VD reacts with six moles of iron(II) ions.
VAIGUSS WIS [Mass, i grams, ot iron(TI) ions in the sample analysed.

fud T B g R 1. ' f
tashieed Anmed

L e s - Uarvre

mass Of ION(II) IONS.......eieeeeeeeeeeeeceeceeeeeeeens g (2]

16. Dilute ethanoic acid and dilute hydrochloric acid both react with magnesium ribbon to form

nydrogen.

(a) Give the formula of one ion found in both of these dilute acids. (1]

(b) Magnesium ribbon reacts with hydrochloric acid as shown in the eguation.

- (i) Calculate the maxim

0333.4277385

Mg + 2HCI — MgCly + H,

A 0.24g sample of magnesium ribbon is added to 5.0 cm? of 2.0mol/dm? hydrochloric

acid.

(i)

Which reactant, magnesium or hydrochloric acid, is in excess? Use calculations to
[2]

explain your answer.
um mass of magnesium chloride that can be formed in this
o 2]

reaction. Rasheed Ahmed

Molar Calculations Theory (O Level)
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17. A 12 ¢ sampie of M'ed bracs was anafyssc Dy r2acaon Wi =X e S0,
acid.

The zinc reacts 2s shown i te equation to form €072 dm® of hwdrogen measures
room tamperature and pressurs.

Zn = 24 . ZInm + H
() Suggest why brass was used in 2 powdsrec raher ian m2 form. g
(i) Calcuizte the mass of zinc in the sampie of brass. 3

(i) Calcuizts the parcemage of zinc in e sample of brass. b 4

18. A soluton of tarzric 2cid was Firztsd wih 01 20mol 3m° potzssium hydrosads.

("}

CJ‘:,!’OH)JJ.:‘?; - 2K0H — CH '.,’O-‘ _r:)-(l- - _}123
tartanc acc

t requr=d ©
tartanc acd. Vap::.ua:: fe concentabon. ;I mol/dam, of

-

2 of Fre pot=ssium hydroxios solubon 1o neut=l pse 200cm” ©
#= iartanc acd solubon.

-

s .
—— e e e e P
-l - s e s § £
P L=t = : - w
- e
. - e P £
73 fm i Y = <
~ LTVl - — -

.................................... motidm”

()
(S}

Tanan' acd is _A.—rr-d" by recrysialiisation.
On analysis, 8.00g of m.xr= tartanic acd was ound ioc contzin 7.40g of pure
tartancaoc Calculate the percentage purity of the impurs tartanc acid.

. 0333-4277325 Molar Caicuiations Theory (O Level) Rasheed Anmed
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19. Carban monoxide reacts with nicke! to form a compound containing nicke!, carbon and oxygen

g of this compound showeg that it contained 1.67 g nickel, 1.603 carbon

n'v Analysis of 5.70
anc 2.13¢ oxygen.

-~ ot . -~ M ‘h 1+ : - {

Jetermine the empincal formuia of this compound. 13)

i

20. Magnesum reacts with propanoic acid to form magnesium propanocate and hydrogen.

Mg + 2C.H,COH — (C,HCO,)Mg + H

2
A student added 4.80g of magnesium to 30.0g of propanoic acid.

(il Which one of these reactants, magnesium or propanoic acid, is in excess?

» Expiain your answer. (2]
a (if) Caleulate both the number of moles of hyvdrogen and the volume of hydrogen formed at
rLp. ' ' [2]

ts Rasheed Ahmed

O/A Level Chemistry

0333-4277385

0333.4277385 Molar Calculations Theory (O Lgvel)
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o

1. The ene Ty

profie for the forw: freck
f ward direc P .
ton of 2 reversible reacfion is chown

F §

-
/ Z\ =
/ \_—— activation anergy

progress of reaction

0333-4277385

Energy Changes (mcqs)

Which row comecily shows ths sign cf ootk the ac o —— o -
charge br the revarse reaction? tivaton energy and the type of the enthalpy

.———-"i" R .

; sign of activation | type cf enthalpy
.; ensrgy change
- _

P A nagalive endothermic
' B nsgaliva exothermic
| € positive endothermic
|

| D positive exothermic

2. The buming of hydrogen is an exothemic reaction.

Which statement explains this?

A More bonds are brokzn than are formed.

More-bonds are formed _than are broken.

B
¢ Overall, the bonds broken are stronger than those formed.
D

Overall, the bonds"formed are stronger than those broken.

Mﬂmmﬁcewsenﬂrgﬁe’re ased?

formmg ah

O W )

D photosynthos:s
0333-4277385

Iractlonal d:sﬂlllauon of cru de oll

WSO-Energy Changes MC

°lectrolys:s of water lo form hydrogen and oxygen

wydrogen molecule from two hydrogen aloms

Qs (O Level)

Rasheed Ahmed
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4. The digzram ShOWS the re

Which information correctly describes

O/AL"'"e con CAIOn WS
s [EE AN
. ~ given
v -.Q‘k"'l"‘" Au’ e=
3:“!‘3.. ey
i "/—\~
/ \
I/‘
'J
/
f
ensiiy f
—— i
recas s —
AOCUCS
- -

enthalpy change for the reaction?

S
| agthvationenergy |  enthalpychangs
A decraase ’ decrease
1 B increase J no change
| C J increase f increase E
l D I decrease |l no change

5. The enemqy profile diagram for the reaction betw=2n hydrogen and chiorine i

energy

What information about this reaction does the

A

H:, +C Z: / \“

reactants ‘\\

proij

<

ucts

progress of reaction

diagram show?
e ——

——

A . e —————————
typeofreaction | sign of enthalpy change, AH
A endothermic nagative
B endothermic rositive
C exomérhi: . nagative
| D exothermiz asili o
0333-4277385 St »

£ |
SO-Energy Changes Mcas (O Level)

17

Rasheed Ahmed
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e . profie diagrans show how adding a substance X to & reacton midlure Changss |

&
\’
|
li
7
1
-
P

reaction pathway
Which change ocuTs when X is addad to the reaction mixure?
] =
A Thersts O reaclon gscreases.
g Therste o' reactDn increasss.
¢ Thareacton becomes I2ss exothermic.
p Thereacton becomes mare excthamis.
5. The energy profile dizgram below is forarsaction P+ Q — R+S.
i
Hy /—\
d
/s
rd
. \R+S
) T /
energy /
y
s
’/
P+Q/
H, -—

" Which statement is correct?

A The activation energy of the reaction is (H: — Hs).

- B The activation energy of the reaction is (Hy — Hb).
C aHis (Hs - Ha)
D AHis (Hy — Ha).

0333-4277385 . WSO-Energy Changes MCQs (O Level) Rasheed Ahmed
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: istry o
. ojA lwe’ chem ‘ . { SOMNE . ’” h‘
s released by he compheta combuston « N COMPOYg Iy = W(
8. The tabis shows the enengy =FE8
fusls M_fﬂ:;_j ey
| AHDnRKI/ o |
| compound jormula % M, ]
| ; | |
| ~ methane o | 16 80 |
| m j |
| emao CoHOH | 4E 1380
‘ 2200
propane Catie . a4 | |
‘ 1
Crthe 100 4800 | ’
heptane e | .

Which fuel produres the most enargy whar

1 » of the ~ompound is complately burnad”
} AJ . = e vt

A ethano
B hepmne
€€ meteare
D propanc
8, The diagram shows the reaction pathway for a reaction without a catalyst i0
i
[
energy \ i
- 1
reaction pathway 1
Which diagram shows the pathway resulting from the addition of a catalyst to the reaction? 1
A 8
" : |
/./-“\‘\ /,/—\‘
{ { '
f \ | \ h
energy ! | snergy \
i ! | \
S ‘ { ‘L__
(- |
reaction pathway reaction pathway
c ’ i
& i
enengy /\\,’ energy N\ ‘
/)
L | A :
. : reaction pathway i reaction pathway ol
-4277385 WS50-Energy Changes MCQs (O Level) Rasheed Ab

(|
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agtain shows aby energy profile diagram for a chemical reachon

A

reaotants

O/A

R

Level Chemistiy

‘\.\ \\\
\\
/ \
\\
) \
| products

il

NA1.A27728%

11. The formation of hydrogen iodide from hydrogen and 1odine is an endothermmic reaction

H-H -

-] — H-I i

What mav be deduced from this mformation?

A
B

h»

The formation of H -

| bonds absorbs energy.

C The products possess less energy than the reactants.

H

The number of bonds broken s greater than the number of bonds formed,

D The total energy change in bond formation 1s less than that in bond breaking

Which quantity of heal is liberated whet

enercy

4

H*(ag) + OH (aQ)

\H = <54 KJ/mol

H.O1l)

V100 em® of 1mol/dm™ hycrochiond

100em® of 1 mol/dm’ sodium hydroxide?

A 054k
'333-4277385

8

2.70kJ
TWSO-Energy

C 5H.40K) D 10.EKJ

Chanpos MCQs (O Level)

2. The energy diagram for the reaction between sodium hydroxide and hydrochlane acid 13 shown

R ISRE s with

Rasheed Ahmed

g S
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13. Wrech o the following is an enoothermc reaction”

2 the combustion of ethand n av

8 i formation of 2 carbohydrate and oxygen from carbon dioxide and watar

C the oxidaton of carbon to caon dioxde

D the resction between hydrogen and oxygen

14. The ere~y dagram for the reaction between 3 adium hydroxide and hydrochloric acid iy

H'{ag) « OH{aq)

g
SeTgyY
=

i HOO

AH = -54kJ/mol

¢
|
|
|
i
|

progress of reaction

What can be deduced from the diagram?

A Hez k& needed i start the reaction

B The products

tain less energy than the reactants.

C The reaction s rapic.

D  The OH ibns have more energy than the H inns.

135, The equation beiow shows an exothermic reaction.

Which statement zbout this exothermic rezction is not corract?

Mg(s) + 2HCXaq) — MgClz(ag)

A Mzgnesium chioride is soluble in water.

B Magnesium is above hydrogen in he reactivity sernes.

C One mole of magnesium produces one mole of hydrogsen gas.

D The total energy of the products is greater than that of the reaciants.

16.Tne readtion CH, + 30, — 2CO; + 2H;0is exothermic because

A more hones

B rmore bonts

. C tre ercfgy needed to break the bonds is greater than that raleased on forming new‘

are broken than are formed.

are formad thon arc broken.

+ Ha(g)

D thesn ergy needed to break the bonds is less thar that released on forming new | “., f‘-:

0233-62773L5

WS50-Energy Changes MCQs (O Level)
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h of the following changes is endothermic ?

rasheet
7. WhiC
a H(g)+ Clg) — HCig)
H-O{a) — 2H(ag) + O(q)
H.O(D — H:0(s)

D _?H:(t:_‘) + Oz(g) — 2H.0(7)

Rasheed Ahmed

O/A Level Chemistry

0333-4277385
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- Energy Changes (theorn

/

1. severa]ds_mjaél pieces of magnesium are placed on a block of solid ¢
bon dioxide is at a temperature of -60°C. The magnesium is ignit
solid carbon dioxide is immediately placed on to::

. The solid

arbon dioxide
lock of

ed and another b

buming solid
carbon

magnesium \{—\x‘/ dioxid
ioxide

Az

Avigorous reaction is observed.
2Mg + CO, — 2Mg0 + C

Suggest what could be seen as the reaction proceeds fo completion.

(a)
...................................................................................................................................... (2]
{b) Whyis énother block of solid .carbon dioxide placed above the burning magnesium?
...................................................................................................................................... [1]
(c) State one factor in the experiment which slows down the reaction.
(1]

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

(d) When 2 moles of magnesium react with one mole of carbon dioxide, 810kJ of energy

are released.
Calculate the energy released when 2.09 of magnesium reacts completely with carbon
dioxide.
(2]
2333 . -
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Rim(‘e) in asacond experiment .09 W‘Wm and‘;
sofid, magnesium or carbon dioxide

Show your working.

(f) Explain, in terms  en
breaking, why the reaction 1S exothermiC
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..........................................
......................
................
...............
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2. Ethyne reacts with oxygen in an exothermic reaction.

0

M I

H—C=C—H + 2%0—":0 — 0 3 2 C
N "

H |

0]

() Explain why the combustion of ethyne is an exothermic reaction.
Use ideas about the energy changes that take place during bond breaking

bond forming.

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

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

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

ARy A
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(i) The complete combustion of one mole of ethyne releases 1410kJ of energy.
Calculate the energy released when 1000dm? of ethyne, measured at room
temperature and pressure, is completely combusted.

energy released = ..........ccocoeenensinnnenns kJ [2]
3. Sulphur diexide and nitrogen dioxide react together as shown in the equation.
SO, + NO, — SO, + NO AH = +43 kJ/mol
. Draw an energy profile diagram for this reaction. _
Indicate both the enthalpy change and the activation energy on your diagram.
A
energy
—
reaction pathway
(3]

4 Oxides of nitrogen are atmospheric poliutants. Nitrogen monoxide. NO. is formed in an internal
" combustion engine when nitrogen and oxygen react togather.

N,(g)- + O,lg) —> 2NO(g)

The diagram shows the energy profile for this reaction.
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energy

Na(g) + Oola)

progress of reaction

(a) ldentiythe energy changes X and Z.
(b) The reaction betwesn nitrogen and oxygen is endothermic.

(i) Explain how you can tell from the diagram that the reaction is endothermi.

(i) Bwolain, using ideas about bond breaking and bond making, why the overall react
endothermic.

(c) The exhaust system of a motor car is fitted with a catalytic converter. When nitrogen man2
passes through the converter it reacts with carbon monoxide.

2NO(g) - 2C0(g) — N,(g) + 2CO,(q)
The catalyst increases the rale of this reaction.

(i) Explain how the catalyst in the converter increases the rate of this reaction.

(ii) During the course of a journey 2.4 dm3 of nitro i o
' mey . genmonoxide was produced by the 270
S;':Uel:; the volume of nitrogen gas produced if all the nitrogen rF:'nonoxide reacted M

(iii) " In reality, only 1.0dm® of nitrogen was ot
I produced afier the gases had assed O5"
catalytic converter. Calculate the percentage of nitrogen mor?oxide that rfad reac!

0333-4277385 Energy Changes - O Level (Theory) Rasheed AR
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Rate of Reactions (theory)

% Camonyl.chloride,.CQClz, is a Colourl‘::*ss, poisonous gas formed.when carbon monoxide
v and chlorine combine in the presence of sunlight. The forward reaction is exothermic. '

! CO(g) + ClL{g == COCL(g)

(a) Predict and explain how each of the following affects the position of equilibrium in this
reaction:

(i) increasing the concentration of chlorine;

O A AL L LI RL L L LY R E LI LILLL AL LAl bbb

.............................................................................................................................. [2]
(if) increasing the pressure;

.............................................................................................................................. 2]
(iii) increasing the temperature.

.............................................................................................................................. 2}

(b) Carbonyl chloride reacts with ammonia to form urea, (NH,),CO, and ammonium

chioride.

Write an equation for this reaction.

9 .
34277385 WSO - Rate of Reactions Rasheed Ahmed
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{c) Ureacan be used as a fertiliser

{i) How do fertilisers increase Crop yields?

. ) » . . 5 . .
(if) Urea is produced industrially by the reaction of ammonia with carbon dioxids,

The ammonia is manufactured using the Haber process by combining the elemag

nitrogen and hydrogen.
State the essential conditions in the Haber process which are necessary in ord

~ 4
__producea high vield of ammonia.

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

2. A student measured the volume of hydrogen produced over time when small pieces of 4
reacted with excess sulfunc acid. {
Tne results are shown in the graph below.

50
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z) Us® the information from the graph to calculate the average speed of reaction in the first

[1]
) =xplain why the reaction stopped after 6 minutes,
...................................................................................................................................... [1]
(c) Copper catalyses this reaction.
(i) On the axes abovz, skeich a line to show the sxpected results for the catalysed
reaction. B
(i) Explain how a catalyst changes the speed of reaction.
[1]

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

(d) Explain, using ideas about r‘olhomc
when larger particles of zinc are

mt
!lm

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

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

Explain, using ideas about colliding particles, what happens io the speed of this reaction
when the temperature of the reaction mixture is increased.

,,\
W
N

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

......................................................................................................................................
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s 3‘1&’?&%&'32&?3&%3% ﬁsﬁ Stage of t}ve Contact process.
............................................................................ e
second siage of the Contact process. d

(d) The equation shows the

2580, + 0, == 250, AH=-197kJ/mol

(i) State the meaning of the symbol AH.

(i) Predict and explain the effect of increasing the temperature on e position off
equilibrium in this reaction.

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

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

(iii) State the essential conditions for the reaction in the contact chamber.

e o
P - e - suna
= e . -

a. Aqueous hydrogen peroxide, H,0,(ag), is used 1o sterilise contact lenses.
H,0, (2] siowly desompeses at-room temperature to-make water-and oxygen—

The decomposition can he made faster by
. using a more concentrated solution of H,0,(aq),

. heating the H,0,(2q),
. adding an enzyme called peroxidase.

(a) Constructtne equation for the decomposition of H,0,(aq).

seserssUOsPass s PRR ORI ss B PO . ‘ ’e sesese comenss sveecsssaseenecst
fesesnre . -
ceesersane e
. wes e

vesre ¥ s PR R :u:vu-:o”.-a-»:u--u.a-.._.. .
. ‘e - cresasrer it w0
Fesssrieriasesnensne e
D R escesnyesencs®

s s etaeppErirPosaveidperrR et s sl o ul seawsvssasobanhe
. sens
PR FE R T R ]
. sresrmsinins
saredBerberenadd
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(c) Explam why hot H,0,(aq) decomposes faster than cold H:"J:(a:).
........................................................................................................................... [2]
Y a1 1) I 1 + . . ~} - e~ A rmaalan
d) Explain, using 1aeas about activation energy, why an enzyme sucn as peroxigase maxss
the decomposition of H,0,(aq) faster
[2]

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

{e) The table shows some iRiormation about @n investigation on- e decomposition of
Hzoz(aq) using two different catalysts. In 2ach experiment, 0.100g of the catalyst and
25.0cm® of H,0,(aq) were used. The concentration and temperature of the H,0,(2q)

were kept constant.

| : total volume of oxygen
| catalyst fo.'g”;;?k;”om ngic; made at the end of the
\ X¥9 reaction / cm3

i manganese(IV) oxide 25 95

ll peroxidase 10

(i) What is the total volume of oxygen made at the end of the reaction in which
peroxidase was used as a catalyst?

volume of OXYGEN = cecerrevcerimmienresenes cm?® [1]

(ii) Describe, with the aid of a labelled diagram, how you could carry out an experiment
to collect the measured volumes of gases recorded in the table.

333.427739 WSO - Rate of Reacti ' ‘ | |
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Scanned by CamScanner



Lt opv 4

Rasheed Ahmed O/A Level Chem-istry + o oxidation of 033
5. One of the reactions in the manufacture of nitric acid involves the oxidat of ammey
reaction is exothermic.
=5 imy = ANUIq! SERE AH = —809kJmol?
aiNH, (@) + 50,{g) = 4N0ig) + 6H,01g)  AF noi

(a) The reaction is carried out at a prassuré of 10 atmospheres and a temper

S00°C.

(i) Predict and explain the effect on the position of equilibrium 'j the reaction is
out at 10 atmospheres pressure and 700°C rather than 8900°C.

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

(i) Predict and explain the effect on the position of equilibrium if the reaction is
out at 900°C and 20 atmospheres pressure rather than 10 atmospheres.

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

ettt iieer e —teasesseeestsaseisiiiaagss e attentesr e toasent R Tt eaT s ioraL iRttt e s e e

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

(b) A factory uses 100 tonnes of ammonia each day lo produce 160 tonnes of ni
monoxide, NO. '
Calculate the percentage yield of nitrogen monoxide.

percentage yiélé .-;

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

0333-4277385 WSO - Rate of Reactions Rasheet
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Ammonium nitrate, NH,NO,, is a soluble salt.
. (@ g & s lourless gas X
Tha salt decomposes when heated gently 10 form steam and a colo s gas A.
(i) Ammonium nitrate can be prepared by the reaction between agqueous ammonia
and dilute nitric acid. : itrat
. ; itrate
Name the experimental techniqus used lo prepare agueous amm?ﬁ':rg Ba'ous
| and briefly describe how solid ammonium nitrate is obtained from 10 aque
A solution.
!
Ny
JB. T aeewaeeetete it et si s i uasisgenai e db e asas s AR s SR SRS s U e n A s S e Sl e s e [2]
{ii) Predict the formula of gas X.
<
............................................................................................................................ (1]
B
; [Total: 10]
"% Hydrogen and iodine react together to form hydrogen iodide in a reversible redox reaction.
The forward reaction is endothermic.
,.\ °
H.(g) + L(g) = 2HI{g) AH = +53 kJ mol-!
" Hydrogsn and hydrogen iodide are colourless gases whereas iodine gas is purple.
— (a) What is mzant by the term redox reaction?
B e e e R R B e i e S st
.................................................................................................................................... (1]
(b) A mixture of Hy(g), Ix(g) and HI(g) are in dynamic equilibrium at a pressure of
2 atmospheres and 200°C.
The temperature of the mixture is increased to 500°C but the pressure remains
unchanged.
Explain why the mixture becomes less purple in colour.
B st e e S e N e 0 e G mecaab s §
.................................................................................................................................... 3
l33-4277385 WSO - Rate of Reactions [ ]
Rasheed Ahmed
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7. The diagram below shows apparatus that can be used 1o investigate the rate of roact

ist 34374,
R e Lev?z‘iCh;:; ic?’dide that can be made from «‘mha
{(c) Calculate the maximum mass of hydre€ ch
hydrogen.
maximum mass of hydrogen T e | B OOSTRRRRORRTR—

(d) Hydrogen iodide is dissolved in water to make solution X.

(i) X is acidified with dilute mitric acid and then aqueous lead(Il) nitrate is addsd
yellow precipitate is formed. ¥ _
W rite an ionic equation, including state symbols, for this reaction.

{

(i) A small volume of acidified potassium manganate(VII) is added to X.The sal
changes colour to orange-brown.

From this description what can you deduce about the chemical properties of ¥

[Total!

between zinc and-hydrochloric-acid.

-

cotton wool

033

hydrochloric acid
A

\’_‘balance
il
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fas" saction between zins and

P (a) Wrile the equation, including state symbols,” for the
hydrochloric acid.

[2]

(b) The graph shows the change in mass that occurs during the reaction between zinc and

hydrochloric acid.

i
mass
. P
iime
i (i) Explain why the mass decreases during the course of the reaction.
¥
............................................................................................................................ (1]
(i) Exactly the same experiment was repeated but with a catalyst added.
;’..4 Skelch on the graph the resulls that would be obtained in the presence of the
r catalyst. 2]
oo
| (c) Explain why zinc reacts more slowly with dilute hydrochloric acid than with concentrated
P hydrochloric acid. , i
e e T R P PR piaA me Asisn enmsnes 2]
5‘333.4277385 WSO - Rate of Reactions Rasheed Ahmet
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(d) Expiain why hydrochlonc acid
Zinc.

o/A Level Chemistry

reacls

much faster with

-

033 _
453‘{42773\. '/‘» 4

zinc powder than with jy~. -
-

cssresssssensrrmans coshsnenmesvesst? ccesvanestnsersscnans
Y cescbssasse
casesevemesws eeswmewy srew
Sy
- sweews
P

(e) Zincis added to excess hydr
drop to this reaction mixture U

wessenem esstassaces . CeeserseecesstTII LI e Ll s ettty
eve pRPe .o . esssecsasesscbsnccs - ——
I e . ‘
- esecscescescones
. Bemrevenas P LR L

g secsasebsessassnsssonrssvsnsannsrS . cesssessssmsasseaarsestnt O Y TR IR LI AL AL LA S
cesrsmmae s
esvescmsamsasrenes
. et 0 d o

0333-4277385

ochloric acid. A
ntil it is in excess. De

Rasheed Ahmed

A/O Level Chemistry

0333-42277385

WSO - Rate of Reactions

queous sodium hydroxide is added droy; ~
scribe what you would observa, |

[Totat 1
LS

V

¢

rm

o d

»
Rashced AN

i
|
,'_L ‘
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Nitrogen & Sulphur cqs)

e

]

. The ciagram shows processes that take piace n the manufacture of ammonia.

-~

L , cracking
sudsiance W — hvdrogen
) fractional /
subslance X — | nRrogen
Sstillation -

s what are substances W and X and catalyst Y?

] w | X , v
: A ar oil iron ;
' 8 : ar oi! 1 vanadium{\’) oxige ;
c oil : air iron ‘
i { ! |
| D i oil air | vanadium(\’) oxidzLJ‘

2. Suffuris burntin air.

Which statement aboul this reaction is correct?

A Sulfuris oxidised 1o sulfur trioxide.

8 The gas formed Wums agqueous polassium dichromate(VI) from orange o green.
C The reaction is reversible.

D The reaction needs a catalyst.

3. Which compound will not produce ammonia when heated with ammanium sulfate?

A caicium oxide

B magnesium oxide
C sodium hycroxide
D sulfunc acid
0333.4277385 WSO - Nitrogen & Sulphur Rasheed Ahmed
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4. These reactions are usad in the manufacture

P S+O:-—¥SO:

A/O Level Chemistry

Q 2302 + 02 = ZSO:

R 503 ¥ H:O — H:’SO:

of sulfunc acid.

Which reaclions are spesdec up by using @ catalyst?

A

A

B
C
e

P only

ammania. NH.

B Qonly

5. Which gas reacts with sulfuric acid to form a fertibser?

carbon dioxide, CO;

hydrogen. H:

nitrogen, Nz

C Ronly

In the Contact process. the suliur trioxide formed ts

6.
A

B
C
D

7. in the Haber proc

Which factor increa

A
B
C
D

8. Ammonium suiphate is an

During which stage in the manufactur

passed into concentrated sulfuric acid.

passed into dilute sulfuric acid.

passed into oleum {H:S,03).

passed into waler.

No(g) + 3Hz(g) == 2NHa(g)

addition of 2 catalyst

decreasing the temperature

increasing the

pressure

increasing the temperature

occur?
stage
sulphur s
033

important fertiliser.

suiphur
dioxide

w~aiw

0333-42773g5

——

AW

-

D QandR

e
'.5'
1

———

ess. nitrogen and hydrogen react o form ammonia.

AH=-92kJ

ses both the speed of reaction and the amount of ammonia produced

e of ammonium sulphate does a neutralisation react

stage stage stage
B sulphur c sulphuric D
rioxide acid
WSO — Nitrogen & Sulphur Rasheed Ahme
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A . calcium hydroxide.
calcium sulphate.

¢ hydrochloric acid.
D

F F;asheed Ahmed .
5 aAmmonia gas is produced when solid ammonium chloride is heated with

magnesium nitrate.

A/O Level Chemistry

0333-427755>

10. Sulphur and selenium (Se) are in the same group of the Periodic Table. |

From this, we would expect selenium to form compounds having

o o o »r

SeO, Na;Se and NaSeO..
Se02, Na,Se and NaSeQO..
Se0;, NazSe and Na;SeCQ..
Se0;, NaSe and NaSeO..

the formulae

11. All ammonium salts on heating with sodium hydroxide produce ammonia gas.

‘From which ammonium salt can the greatest mass of ammonia be obtained?

>

O o w

0.5 mol (NH4)3PC4
0.5 mol (NH:}SO4
1.0 mol NH«C1

1.0 mol NH:NO,

12. Which is a use of sulphuric acid?

A asableach

in the manufacture of ammonia

B8
fi" C in the manufacture of fertilisers
D

in the manufacture of sulphur trioxide

13. The diagram represents the manufacture of sulphuric acid by the Contact process.

Bz

sulphur

sulphur

4
" 0333.4277385

/
9
o
A
' {

N/

N
dioxide 4

sulphur
trioxide

R .
N sulphuric

WSO - Nitrogen & Sulphur

7 acid

Rasheed Ahmed -

-
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"~ What isused in step R?

A vanadium(\) oxide
B water only

C  water foliowad by concentrated sulohu
by water

ric acid

D concentrated sulphuric 3¢id foliowed
14. The element sulphur, S, is in Group Vi of the Periodic Table.

Which formulz is incorrect?

A ST B S:0: C SO

15. Which method would not produce ammonia gas?

A hesting concentrated agueous ammonia

heating ammonium chloride with calcium hydroxide

B
C heating ammonium sulphate with sodium hydroxide
D rochloric acid

hezting ammonium sulphate with dilute hyd

16. The foliowing scheme shows four stages in the conversion of sulphur to sulphuric acid.

In which stage is & catalyst used?

- .
| sulphur stage _[suphur stage B [ cuiphm
air dioxide air trioxide
concentrated
stage C sulphuric
acid
Y
concentraled stage D
sulphuric acid | ™ oleum

waler

17. In the Contact process for making sulphuric acid, one slep involves the oxidation of sulphur
dioxide as shown below.

250,(g) + 02(g) = 2S04(q)

)

The forward reaction is exothermic.
0333-4277385 WSO - Nitrogen & Sulphur Rasheed Ahmed
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A/O Level Chemistry e
which change would increase the amount of sulphur trioxide produced al equilibrium?

A increasing the temperature

g decreasing the temperature

C decreasing the pressurs
D

adding a catalyst

18. The diagram shows processes that tzke place in the manufa

crackm

Q)

A

subsiance W

fractona!

hydrogen

substance X

distiiation

nitrogen

Wha! are substances W and X and catalyst Y7

0333-4277385

cture of ammoni2

ammonia

| W X | Y

, A air oil iron

’ B air oil vanadium(V) oxide
‘ -

l5 c | oil air iron

! D oil air vanadium(V) oxide

29. Ammonium sulphate is an imponant fertiliser.

el

stage
A

!
!
! sulphur  —>

sulphur
, dioxigde

| B

trioxide

stage

sulphur C

i ion witi cour?
During which stage in the manufacture of ammonium sulphate does a reaction w ith water occur:

stage
sulphuric D Jammonium

acid sulphate

. 20. The diagram shows some of the stages in the manufacture of ammonium sulphate.

e
7

From which connecting pipe would a major leak most increase the pH value of rain?

. I
nitrogen reaction "
o bl ammo’n ig ——
hyarogen pipe A = pipe B _D
reaction — ammonium -
vcss;}_l__’_ sulphate
i reaction SO, — reaclion I_H SO./‘
' SCA4+0,— Vs Se] 3 vessel —
| pipeD -+ pipe C

0333-4277385

WSO - Nitroger:n & Sulphur .

Rasheed Ahmed

Scanned by CamScanner



Pageb

Rasheed Ahmed

X

A/O Level Chemistry - 0333-4277385

0333-4277385

Nitrogen & Sulphur
MCQs MarKking Key
Question | Answer | Question | Answer
i1 C 117 | A

2 | B | 12 C
3 | D | 13 D
4 | B | 14 B
5 A 15 D
6 | A 16 B
7 | c 17 - B
8 | D 18 C
S | A 19 C
Rasheed Ahmed
O/A Level Chemistry
0333-4277385
WSO - Nitrogen & sf_.|bhu|_ : Rasheed Ahmed
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Nitrogen & Sulphur (rheory)

"

1.{c) Sulfuric acid is manufactured by the Contact process.

Name the raw materials used in the first stage of the Contact process.
...................................................................................................................................... [1]
(d) The equation shows the second stage of the Contact process.
250, + O, = 250, aH=-197kJ/ mol
(i)  State the meaning of the symbol AH.
[1]

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

(i) Predict and explain the effect of increasing the temperature on the position of
equilibrium in this reaction.

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

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

(b) Acid rain is a solution of dilute sulfuric acid.’ : ,
The acidity in lakes can be neutralised by adding powdered calcium carbonate.

(i) Wrie an equation. including state symbols. for the reaction of calcium carbonate
with sulfunc acid.

(2]
(i) State one industnial use of sulfuric acid.
.............................................................................................................................. (1]
(iii) Suliuric acid ts a strong acid. |
What do you understand by the term strong acid?
............................... [1]
0333.4277385 WSO - Nitrogen & Sulphur Rasheed Ahmed
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2. Fertilisers supply

growth.
A bag of fertiiser contains 500G O

nitrate, KNO,.

(a) Cealculate the percentag® by mass of

| ‘ 0333-4277385

A/O Level Chemistry o <
trogen. rus and potassium for plany

iate, (NH 4)2804,

» S ho
the essential alements. M phosP

mmonium sul and 500g of potassiym
anu U

nitrogen in the bag of fartilisar.

[4]

re in river water poliuted by fertilisers.

(b) Sutrophication occu . =0T
Describe the principal processes involved in eutrophication.
..................................................................................................................................... [3]
3. Ammonia s made by the Haber process using an iron catalyst. !
N, + 3H, = 2NH; aH = -92kJ/mol
(a) On the same axes draw energy profile diagrams to show both the catalysed and the
uncatalysed reaction. Label the diagram to show
« the catalysed and uncatalysed reactions,
- the reactants and products,
« the enthalpy change for the reaction. (3] (c
(b) Tne raw materials for the Haber process can be obtal ! {
 for the o3 aine : ' rbons
produced by the distillation of petroleum. ' med from the air and from hydrec3
i) Describe how pure ni
( P itrogen can be separated from other gases in the air. RIS
ii) Describe how
(ii) hydrogen can be made from hydrocarbons. 2
(c) Explain how the position of equilibrium ¢
quilibium in the Haber process is altered by
(i) anincrease in pressure, . R
(i) anincrease in temperature. 2]
0333-4277385 '
W N
30 = Nitrogen & Sulphur Rasheed AN

B

Scanned by CamScanner |



heeQ A=Y LY W RV S Wy TuNIeTw Yy Wl W T §¥ & T

- pashe®@ T ‘
) cimpiified dragram of the nitrogen cycle is shown below
g : . i LR
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| ammonia synthesized
| by Haber Drocess
bacteria m soti baclena in soi
change nnrates change nitrogan
10 nitrogen 1o nitrates
‘; ammonium salts
3 in fertiitsers-
!
|
N e S —/
nitrates in soil -a—
(a) Although cerain bacteria in the soil convert nitrogen gas into nitrates, other bactena conver
nitrogen into ammonium salts. The ionic equation for this second reaction s
. N,, + BH" + 6&7 — QNH.,_'
- . : ' . . " 1 '
~ Explain why this is a reduction reaction. hl

~ (b} In the presence of hydrogen ions. a different type of bacterium converns nitrate ions N

nitrogen gas and water.

— Give the ionic equation for this reaction. (1]

{c) Ammonia IS synthesized by the Haber process.
N, + 3H, = 2NH,

(i) State the sources of both the nitrogen and hydrogen needed for the Haber process. (2]

»
¥

(i) State the essential conditions for the Haber process. 2]

(d) Fertilisers are added to the soil to improve crop yields.
£ farmer has the choice of two fertilisers, ammonium nitrate, NH,NO,, or diammonium

hydrogen phosphate, (NHA)QHPO s

g Show by calculation which of these fertilisers contains the greater percentage of nitrogen by
mass. - B . |
" You must show your working. 3]

i
() State one major problem caused when the nitrates from fertilisers leach from the soll into

_ streams and rivers. _ (1]
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5. The diagram shows the stages m the manufasture of suiphuric acl
catalyst beds

Z e

source of sulphu? /’\ //\‘
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] |

air ———e— furmace — = “ ] ;
TR RS | a

absorber

converter

(a) In the fumace, an ore containing zinc sulphide. 7nS. is heated in oxygen 1o make zinc oxide,

Zn0. and sulphur dioxide.

[1]

Write an eguation for this reaction.

{(b) in the converter, sulohu! dioxide and oxygen are passed over a seres of catalyst beds at a

temperature of about 420°C.
| 250,@ « Oylg) = 250,(@)  AH = ~198KJ

s, Explain the reason for this

(i) Anmncrease in pressure increases the yield of sulphur triexid
' (1]

efiect.

(i) Even though an increase in pressure increases the vield cf sulphur trioxide, the reaction
in the converier is carried out at atmospheric pressure.
Suggest a reason for this. [1]

(iii) In some sulphunc acid plants, the gases are cooled when they pass trom one cataIySE
bed to the next. Use the equation 1o explain why the gases nead to be cooled. 2]

(c) When sulphuric acid is reacted with excess iron powder, iron(il) sulphate and hydrogen ars
produced.

2

Suggest how crystals of iron(IT) sulphate could be prepared from this reaction mixture.

(d) 12.0 em?® of an agueous solution of sulphuric acid exactly neutralised 20.0cm® of a solution °
sodium hydroxide of concentration 0.150 mol/dm3, |

H,S0, + 2NaOH — Na,SO, = 2H,0

Caleulate the concentration. in mol/dm? of the aqueous sulphuric acid. i3i
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