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Topic 1 — Matters
1. Wos
Ethanoic ackd is & colouriess 1quid at room lemoerature. It has the typical acd properties
and forms compounds called cthancates.

(8) A pure sample of ethanoic acid is siowty haated from 0°C 1o 150°C anc iis temperature
Is measurec every Minute. The results a°e represanted cn the graph belcw,

lemperature

time

(1) Nama the change that cceurs in the region D 1o E
)]

(i) What would de the difference in the region B o C if an impure samgple had been
used?

]

() Sketch on e graph how the line woukd continue If the scid was hested 1o 8 higher
femoerature. U]

(iv) Complete M following table that comparss the sepaeation and movenent of the
molecules in regons C 1o D with those in E o F

CwD ELF

saparation (dstance
Letween partices)

movemant of particles random anc siow

Can particies movs apart 1o
M any volume?

151
2. M3

Whon nitrogen dioxido is cooled. it forme a yellow liquid and thon pale yellow crystals.
These crystals are heated and the lemperature is measwed every minuwe. The
following gragh can bo drawn

)

D
temparature
B 4 yobow iquid
a pale yellow crystals
-
time
(i) Describe he o and of the in the region A-B

(i) Name the change that occurs in the region B-C
14
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3 W02
{a) The Kinetic Theory explaing the properties of solids, liquids and gases in tarms of the
maovement of parficles.

Liquids and gases both take up the shaps of the container bul a gas abways fils the
‘container. Explain this, using the ideas of the Kinetic Theory.

liquid

4]

ib) The following apparatus can be used to measura the rate of diffusien of a gas.

L Il I| [l iH
/ | . metal foil
r—r——g 45 esCapes
/ ! | theough amall
constant / i hole in foi
pressure s
appied syringe

(I} What measurements would need o be taken to caleulate the rate of diffusion of a
gas?

4.

. J05
{d) Traces of chi vapour by d ffuson.
Which gas would difuse he laster and why?

7]

5 M0

When carbon dicxide is cooled it can change directly from a gas to a molecular solid,
dry ice. Complete the table by ibing the o and of the
molecules in both the solid and gasecus states.

solid gas

arrangament
of molecules
maovement of
molecules

(8]

6. N9

Explain why the molecules of oxygen and nitrogen in air would diffuse into the
botthe through an uncoated cork faster than carbon dicxide would diffuse out
through the cork.

2]

7. MuE
Hydrogen could be transporied in heavy cylinders as a gas under pressure or as a
liguid at low temperatures,

(i) The pressure exaried by a gas is caused by the molecules of the gas collidng with
the walls of the container, Why would the pressure inside a cylinder increase if the
temperature was increased?

2]
12l
{ii) Explain what happens 1o the molecules in gaseous hydrogen as it changes info a
(i} Which ges, carbon dioxide or sulphur diozide, would diffuse faster? Bquid al -253°C.
Explain your choice
[3)
3. NO3

Topic 2 — Experimental technigues
" a“I"hu following techniques are used to separate mixtures.
A simple distillation B fractional distillation C evaporation
D chromatography E filtration F diffusion
From this list, choose the mos! suitable technique to separate the following,
{a) methane from a mixture of the gases, methane and ethane __. 0]
(b) water from agueous magnesium sulfate ... 1
() glycine from a mixture of the amino acids, glycine and lysine ., (U]
{d) iron filings from a mixture of iron filings and water ................ U]
11
(N hexane from a mixiure of the liquids, hexane and octane ... m

[Total: 8]

(e) zinc sulfate crystals from agueous zinc sulfate ...

wod
Limonena can be excracted from kemon peal by steam distilation.

(i) State the name of the pieces of apparatus labelied A, B and €.

A

c 12

The diagrams show four methods of purifying substances.

1T sthanal
vapour

filer papor

{a) Which of these metheds, A.B.C er D, is best used for
(i) separating the diffarent colours in a sample of ink?

{ii) separating two liquids with difflerent boling points?

{iii} separating mud from watar?

1000

(iv) making crystats of copper sulphate from copper sulphate solution?

F -
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508
Copper ions can be separated from other metal ions by paper chvomatography. Draw a
labelled diag the for papaer *]

In your diagram inchude

= the solvent,
+ e spot copper igns is placed.

12
4. wor
Pure water can be obitained by distiling the mineral water using the apparatus shown
below.

== -

(i) State the name of the pece of apparatus labelied A
m

(H) Whare does the pure water collgct?
n

(i) How doos the boiling point of the mineral water in the Rask compare with the boling
ponil of pure water?

i

{d) Lavandulol can be extmcted from vender flowers by distilation using the apparatus
Th in small aropiets with Be steam
A
lavvencier 0
Towers. o
and water ] vanduiol
! o —

heat

(i) State I name of the pece of apparstus labeled A.

m

) What is the temperature of the water 3 pont X in the dagram?

m

(Wi} The lavandulol and water ans collected n the baaker,
Whart information in the s o ?

m

{#) Lavender fiowers contan a vanety of different pagrments. (colounngs |
A studert separated these chromatography

Pgents s pape
Thee riesudts aoe shown ) S dagram
[ ] chiomalograghy pager
.
L]
L]

[} Put an X on this deagram 1o show whens the madure of pgrments was placed of the
start of the expariment

m

[l Haw many diflensnt pigments have bean separated 7

m

(Wi} Draw a desgram o show how e cheomatography Sppacatus was set up
O your dagram label

.

the schvent
the angin lina

6. N04
Plants make a varaty of coloured pigments.
A student extracted red colouring from four different plants, R, S, T and U.
The student put a spot of each colouring on a piece of filter paper.
The filler paper was dipped into a solvent and left for 30 minutes.
The resuls are shown below.

start of experiment result ater 30 mnutes

e

— filter paper —

(i} What is name given to the process shown in the diagram?
m

(i} Which plant contained the greatest number of different pigments?
1]

(iii) Which two plants contained the same pigments?
m

7. Ni02
19) A sample of water was contaminated with cay, which is insoluble in waber.

Expain with the help of a labefied dagram, how you would separale the clay from
the water.

B M0

Coins are made from a variety of metals.

A student dissolved an old coin in nitric acid and used paper chromatography 1o find out
what ions were present. The results are shown below for the coin and for samples of metal

ions.

(@ @

]

(i)

(iv

'
] '
s ]
paper ———

]

] [
origin i

cain copper  iron nickel silver  zZinc

Which metals did the coin contain?

B

Where on the chromatography paper should the samples be placed at the start of
the experment?

|

A solvent was used in this chromatography to separate the different melals in the coin.
State what ks mean! by the term solvent.

]

Why do the metal ions end up at different positions?
“Your answer should refer to the sclvent.
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Topie 3: Atoms, elements and compounds
1. 811
Selenium and sulfur are in Group V1. They have similar properties.

(a) One of the main uses of selenium is in photoelectric cells. These cells can change light
into electrical energy.

(I} Mame a process which can change light into chemical energy.

(i) Mame a device which can change chemical energy into electrical energy.
2]

{b) The electron distribution of a selenium atomis 2+ 8+ 18 + 8,

0] ium forms an ionic with Draw a diagram which shows
the formuila of this lonic compound, the charges on the lons and the arrangement of
the valency electrons around the negative ion.

Use o to represent an electron from an atom of potassium,
Use x to represent an electron from an atom of selenium.

Bl

2w
This question is concemed with the following oxides.

sulfur dioxide
carbon monaxide
lithinem oxide
alurminium oxide
nitrogen dioxide
strontium oxide
{€) Lithium oxide is an ionic compound.
(i) Identity ancther ionic cxide in the list on page 3.
11

(i) Draw a diagram which shows the formula of lithium oxide, the charges on the ions
and the arrangement of the valency electrons around the negative ion,
Use x to represent an electron from an atom of oxygen.
Use o to represent an electron from an atom of lithium.

(i) Draw a diagram showing the arangement of the valency electrons in one molecule
of the covalent compound selenium chicride.
Use x to represent an electron from an atom of selenium.
Use o to represent an electron from an atom of chiorine.

{ili) Predict two in the physical ies of these two

() The selenide lon reacts with water,
Se- + HO - HSer + OH-
What type of reagent is the selenide ion in this reaction? Give a reason for your choice.
.13
[Total: 13]

3. w0
The table goves the compostion of thiee particles.

number of | number of number of |

l el protons | electrons neutrons |
\_ A 15 i 15 | 16 |
8 | w | w | % !
Le | s | 18 | w |

=
(a) What is the evidence in the table for sach of the following?

) Particle A is an atom

m
(i) They are all partickes of the sarme slement.

"

() Particle B is a negative ion

121
{lv) Particles A and C are isolopes

12
{b) (1) WWhat is the slectronic structure of particle A7

...... VTS NRIEROEAORR. | ||

() What is the valency of the slemant?

m
() Is the element a metal or & Non-metal? Give a reason for your choice

m
[Total: 9
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4
It is now known that the smell of the seaside is due to the chemical dimethyl sulfide,
(CHy)S.

(i) Draw a diagram that shows the
molecule of this covalent compound.
Use x to represent an electron from a carbon atom,
Use o 1o represent an electron from a hydrogen atom,
Use o to represent an electron from a sulfur atom,

of the valency in one

3]
(ii) Name the three compounds formed when dimethyl sulfide is bumnt in excess
oxygen.

12]

5. 810

Carbon and silicon are elements in Group IV. Both elements have macromolecular
structures

(a) Diamond and graphite are two forms of tha alement carbon

() Explain why diamond is a very hard substance.

(i) Give one use of diamond
-

(i) Explain why graphite is a soft matenal

2
(iv)  Give one use of graphite
)
(b) Two of the oxides of these elements are carbon dioxide, CO,. and silicon(IV) oxide.
gl
() Oraw a diagram showing the arrangement of the valency electrons in one molecule
of the covalent compound carbon doxice

Use x 10 represent an electron from a carbon atom
Use o to represent an alectron from an oxygen atom

Bl
(M)  Asection of the macromolecular structure of siicon(IV) oxide 15 given below.
i
PN
Use this diagram to explain why the formula is SiO, not SIO,
(2
()  Predict two differences in the physical properties of these two oxides.
2
[Total: 13}

6. S09
The followng is a list of the electron distribusions of atoms of unknown olements.
element electron distribution
A 25
B8 284
c 2882
] 28.188
E 281881
F 2818187

(a) Choose an element kom the list for each of Bie following descriptions.
() Nisanoble gas. S

(i) 1t is @ soft metal with a low density

(i) 1t can form a covalent compound with element A.

(iv) ithas a giant covalent struciure simiar 1o damond

(V) Ntcan form & negative lon of the type X* [}

(b) Eloments C and F can form an iomc compound.
() Oraw a diagram that shows the formula of this compound, the charges on the ons
the

Use x to teprosant an electron from an atom of F.

(i) Precet two propertees of this compound.

2l

[Totat 10]

7. wos

There are Pree types of giant structure ~ ionic, metaliic and macromolecula.

@) Sodium nitride is an lonic compound. Draw a disgram that shows the formula of the
compound, the charges on the ions and the arrangement of the valency electrons
around the negative ion.

Use x 10 represent an electron from a sodium atom,
Usa 0 10 represant an alectron from a nitrogan atom

B3]
ib) (i) Descnbe metallic bonding.

Bl

(i) Use the above ideas to axplain why
metais are good conductors of slectricity,
m

2

i) Sikoon{IV)oxde has a macromolecular structure.
(i) Describe the structure of sicon(IV) oxide (a diagram is not acceptable).

B

(i) Diamond has a similar structure and consequently similar properties,
Give two physical properties common to both damond and silicon(1V) oxide,
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8. sos
The structural formula of carbonyl chioride is given below,

Draw a diagram that shows the arrangement of the valency electrons in one molecule
of this covalent co

Use x for an electron from a chiorine atom.

Use o for an electron from a carbon atom.

Use e for an electron from an oxygen atom.

4]
9. wo7
The table beiow gives the number of protons, neutrons and electrons in atoms of ions.
particie number of number of number of neutrons symbol or
protons. electrons formula

A 9 10 10 RE™

B " 1 12

[ 18 18 22

D 15 18 16

E 13 10 14
(8) Complete the table. The first line is given as an example. 161

(b) Which atom in the table is an isotope of the atom which has the composition 11p, 11e
and 14n? Give a reason for your choice.

of sole IQud

POSvE and Negative
onic ons poor

mecro md:oa::'m
elements in & poor poor
molecular covalent e
metallic | and Qood copper

[Totat: 6]

= wm-nwmm-nmmmnmu
1he GOMEOUNT, B Chasges O the ©NS #nd he ATANGEMANE of Culer ECHTNy ACund
ther rvegatve o
The alaciron distnbuton of & bromins som is 2. 8.18. 7.

Usa x 10 represent an efectron hom a magnesium atom.

L]
(B) 1n the laetice of Magneskim bromids, Me fto of MAgNESKIM o3 10 Sromide O
12

(0 Explon the torm faico

(W) Explun why the ratio of ons is 1.2
"

11.808
(a) Complete the table which gives the names. symbols, relative masses and relative
charges of the three subatomic particles,

name symbol | relative mass | relative charge
electron (]
proton 1

Bl
(b) Use the information in the table to explain the following.

(i) Atoms contain charged paricies but they are electrically neutral because they
have no overall charge.

(i) Atoms can form positive ions.

(ili) Atoms of the same element can have different masses.

12

(iv) Scientists are certain that there are no undiscovered elements missing from the
Periodic Table from hydrogen to lawrencium.

m
[Total: 10}

12.Wos
There are three types of pant structure — lonc, Metalic and macromolecutar.

(a) Sodum nitride is an ionic compound. Draw a dagram that shows the formula of the
the charges on the ions and the arangement of the valency electrons

Hround the negative ion,

Use x 10 represent an electron from a sodwm atom,
Use 0 to mepresent an electron from a nitrogen atom.

(b) (1) Descrbe metalic bonding

Bl

(#) Use the above ideas 10 explan why
metals are good conductons of electnicity,

(€) Sticon(IV) oxide has & macromoleculir structure.
(1) Describe the structure of sécon(1V) onde (a dagram is not acceptablo).

8l

"

R

(W) Duamond has a simiar structure and consequently similar
mmwmmm»mmmml\)m

[Totat: 14
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nzm‘lmm shows ihe meitng points, boiing points and electncal properes of the s
substances A to F.
substance | melting point/ °C |  boding point/ °C v consuorof
1eMPEAIe  yisoivedin water
A 961 2193 good does notdissoive
8 13 a4 does notconduct  doas not dissolve
c o 100 very pocr very 20or
o 803 1465 does not conduct g00d
E 5110 10210 105 good good
F 85 -6 doss notconduct  does not dissolve.
0] are sokds ot room

m

(i) Which one 1s an ionic compound?
m

(i) Which one is a gas a room lemperature?
"

{iv) Which two sudstances are iquids at room temperature?
m

(v) Which substance is 8 metal?
m

14.NI06

(d) waaﬂwmh of the valency in one of
covalent compound urea. Its structural formuta is given below.

N/“
& 1
N H

v

H

o=

Use o to represent an electron from a carbon atom.
Use x to represent an electron from a hydrogen atom.
Use o 1o represent an electron from a nitrogen atom,

&)
15.J105
(iii) Draw a diagram to show the arrangement of the valency electrons in one molecule
of the covalent compound sulphide.
Use o to represent an electron from a sulphur atom,
Use x to represent an electron from a hydrogen atom,

(vi) Wrich one is an impure substance? 2]
m
Topic 9 —Periodic table () Predict two differences in their properties.
1. wio
The table below shows the elements in the second period of the Periodic Table and some of
their oxiciation states in their most common compounds.
(@
U\ | B BRG N [9 1E [ (i) Explain why these two flucrides have different properties.
number of outer electrons 1 2 3 4 5 6 ¥ 8
oxidation state +1 |42 | +3 | +4 | 3 |2 1| 0
(a) (i) What does it mean when the only oxidation state of an element is zero? 12
[Total: 13)
.M
2. s10
(1) Explain why some e:ements have positive oxidation states but others have negatve Choose an element which fits each of the following descriptions
ones
() 1tis a yellow solid which burns to form an acidic oxide.
U]
-2
() Thie element is a black solid which, when heated, forms 3 purpie vapour,
(lil)  Select two elements in the table which exist as diatomic molecules of the tyoe X,
M
- M
(W) Most of s soluble salts are bive.
(b) Beryllum hydroxide, a white salid, is an amphoteric hydroxide.
m
() Name another meta which has an amphoteric hydroxide
(Iv) 1t has a basic oxide of the type MO which is used to treat acicic solls
m
-
(i) Suggest what you would observe when an excess of aqueous sodium hydroxide is
added gradually to aqueous berylium sulfate (v) Itis an unreactive gas used to fill balloons.
m
[Total: 5]

(€) () Give the formulae of iithium fluonce and nirogen fluonde:
lihium fuoride
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3. wos
The first three elements in Group IV are carbon, silicon and germanivm.,
The elements and their compounds have similar properties.

{a) The compound, silicon carbide, has a macromolecular structure similar 1o that of
diamond.

(i) A major use of silicon carbide is to reinforce aluminium alloys which are used in
the construction of spacecralt. Suggest three of s physical proparties.

{c) Germanium forms a series of hydrides comparable to the alkanes.

(i} Draw the structural formula of the hydride which contains four germanium aloms
per molecule.

[31 i
(i) Complete the following description of the structure of silicon carbide {ii) Predict the products of the complate combustion of this hydride.
Each carbon atom isbonded tofour atoms. 12
Each silicon atom is bonded to carbon atoms. K]
................. [Total: 11]
{b) Germanium{lV) oxide, GaO;, has the same macromolecular structure as silicon(lV)
oxida. Draw the structural formula of germanium{ly') oxide.
13
6. M7
4. s08 (d) Potassium and vanadium ane elements in Period IV,
For each of the following select an element from Period 4, potassium to krypton, that
matches the description. (i) State two diflerences in their physical properties.
(a) Itis a brown liguid at room lemperature. @
{b) M forms a compound with hydrogen having the formula XHa. TP (il)  Give two differences in iheir chemical properties.
(e} A metal that reacts violenlly with cold water. o
7. MiwoT
(d) It has a complete outer energy level. . {#) Flucrine and astatine are halogens. Use your knowledge of the ofer halogens to
Temmmm—— predict the following:
(@) Mt has oxidation states of 2 and 3 only. s S s () The physical state of luorine at .p.
{f) Mcan form an jon of the type X The physical state of astatine at r.ip.
(i) Two similarities in their chemical properties
{g) One of its oxides is the catalyst in the Contact Process.
12}
5. W07
Use your copy of the periodic table to help you answer these questions. & a6
{a) Predict the formula of each of the following compounids. (b} (i) Inwhich Period in the Periodic Table is iron to be found?
1
(i) barium oxide i
{ii) Use the Periodic Table 1o work out the number of protons and the number of
neutrons in one atom of iron.
(i) boron oxide U]
number of protons= number of newtrons = [1l]

{b) Give the formula of the following kens.

() sulphide 1]

(i) gallium 1
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9. M3

The first three elements in Period & of the Periodic Table of the Elements are caesium,
barium and Lanthanum,

(a) How many more protons, eloctrons and neutrons are there in ene atom of lanthanum
than in one alom of cagsium, Use your copy of the Periodic Table of the Elements to
help you.

number of protons

number of electrons

number of neutrons

10. Jios
Threa of the halogens in Group VIl ane:
chiorine
bromine
iodine

{a) (i) How does their colour change down the Group?

m

(i) How does their physical siate (sobd, liquid or gas) change down the Group?
m

{iii) Predict the colour and physical state of fluorine.

colour

physical stale 2

{b) Describe how you could distinguish between aguecus potassium bromide and aqueous
iodide.

11. NI02
Manganese is a transition slemont. It has more than one valency and the metal and ils
compounds are catalysts.

(a) (1) Prodct th

prop hat are typical of iansition slemants.

Y r— +2 U]
12. N2
The elements in Ponod 3 and some of thew common oxdation stabes are shown below

Eement Ma Mg N S P S5 O A
Coidat
State «1 2 +3 - -3 -2 -1 o
(s} ) Why do the caidation states incraass lrom sodium 1o sikcon?
S|
(i) After Group(IV) the oxidation states are negative and decroase acrass the pariod,
Explosn why.

{B) The foliowing compounds contain two elemants. Predict their formulas,
ahurninium suphedo
e} Choose o difierent elemaent from Pericd 3 that maiches sach descripion.

) has a smilar structure 1o damond

............. 1)

potassium i
test 1
result with bromide (i) 1 has a gasecus oxide of tha type KO, which
resull with iodide 3
(d) Tha only cuidation state of argon is 2oro. Why it is used 1o il light bulbs?
13 W02

Bromine is one of the halogens in Greup VI
(a) (i) Predict which halogen has the lightest colour.

{ii) Predict which halogens are solids at room lemperature.

[
{b) Bromine is cbtained from the bromide icns in sea waler. Sumnsmonlrulodby
evaporation, Chloring gas is bubbled through the solution, Chiorine oxidises the

bromide ion to bromina.
(i) Complete the following equation.

121
(i) Explain using the idea of electron transfer why the bromide ion is oxidised by
chiorine,

CL + .

The bromide ion is oxidised because

Chlarine is the oxidising agen! because

(ili} Mame a reagent that can be cwddised by bromine molecules.

]

14 W01
The Group | metals show trends in both their physical and chemical properties.

(i} How does the maelting point of lithium compare with that of caesium?

(ii) Al Group | metals react with cold waler lo form the metal hydroxide
and hydrogen. What is the trend in their reactivity with water?

(iii} ‘Write an equation for the reaction between water and lithium.

14

Topicg — Stoichiometry
1. wn
(c) There are three possible equations for the thermal decomposition of sodium

hydrogencarbonate.

2NaHCO,is) —» Ma,Ois) + 2CO,ig) + H,0(g) equation 1
NaHCO,(s) — NaOH(s) + CO,(g) equation 2
2NaHCO (s} — Na,CO,(s) + COig) + H,0g) equation 3

The following experiment was carmied out to determine which one of the above is the
correct equation.

A known mass of sodium hydrogencarbonate was heated for ten minutes. It was then
allowed 1o cool and weighed.

Results
Mass of sodium
Mass of the residue = 2.12¢g

=3.38g

Calculation
M, for NaHCO, = 84 g; M, for Na,0 = 62g; M, for NaOH = 409
M, for Na,CO, = 1060

(I} Number of moles of NaHCO, used = ... [

(i) If residue is Na,O, number of moles of Na,O= ...

If residue is NaOH. number of moles of NaOH= ...

If residue is Na,CO,, number of moles of Na,CO, = ... 2

(iil) Use the number of moles calculated in (i) and (ii) to decide which one of the three
equations is comect. Explain your choice.
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2 wio
{b) 6.0g of cobalt{ll) carbonate was added to 40 cm® of hydrochloric acid, concentration

2.0mel/dm’. Calculate the maximum yield of cobali(ll) chloride-6-water and show that
the cobalt{ll) carbonate was In excess.
CoCO, +2HC! —» CoCl, + CO, + HO
CoCl, + BH,0 —» CoCl, BH,0
Maximum yleld
Number of moles of HCTused = .......oociiinnnne

Number of moles of CoCl, formed = ...

Number of moles of CoCl, 6H,0 formed =

Mass of one mole of CoCl_6H,0 = 238g

Maximum yield of CoCl,6H,0 = 4l
To show that cobalt{ll) carbonate is In excess

Number of moles of HClused = ... (use value from above)

Mass of one male of CoCO, = 1199

MNumber of moles of CoCO, in 6.0g of cobalt{ll) carbonate = ... m

Explain why cobalt{ll) carbonate is in excess

U}

3 510
{e) The titanium ore contains 36 8% Iron, 31,6% tanium and the remainder is oxygen

(I) Determing the percentage of axygen In Mis tanium compeund

of oxygen = .

m
(W) Calculate the number of moles of aloms for each elemenl.

The number of moles of Fe is shown as an example.

number of moles of Fe = 36.8/56 = 0.65

number of moles of Tl = .. s

number of moles of O =

{lf) What is the simpiest ratio for the moles of atoma?
Fe @ T : 0

m

{iv) Whatis the formula of this titanium compound?

m
4. wos
{c) 9.12g of anhydrous iron(ll) suliate was heated. Calculate the mass of iron(111) oxide
formed and the volume of sulfur trioxide. at rt.p., formed.

2FeS04s) —+ FesOys) + SO:g) + Suig)
mass of one mole of FeSO, = 1529
number of moles of FeS0, used =
number of moles of FeOy
formed

mass of one mole of Fay0y = a

mass of iron(111) oxide formed = g

number of moles of S0, formed =

volume of sulfur trioxide formed = drm’

6]

5. 509

Quantities of chemicals. expressed in moles, can be used W find the formula of &
. o establish an equation and 10 dotermine reacting masses.

fa) A contains T2%
formula?

g and 28% nibogen. What & is empirical

12]

{b) A compound contains only aluminium and carbon. 0.03 moles of this compound reacted
with excess water ko form 0.12moles of AROH); and 0.09moles of CH,

White a balanced equation for ths reaction

12]
fe) 0.07 moles of sdicon reacts with 25 g of bromine.
Si ¢ 2By —— Sibr
{1} Which one is the limiting reagent? Explain your choice.
]
(i) How many moles of SiBr, ae formed?
]
[Total. 8]

6 wor
(i) One piece of marble, 0.3g, was added to 5om® of hydrochloric acid, concentration
1.00mal /dm’, Which reagent is in excess? Give a reason for your choice.
mass of one mole of CaCOs = 100g

number of moles of CaCO, =

number of moles of HCI =

reagent in excess is

reason 141

i) Use your answer to (i) to calculate the maamum volume of carbon dioxide
produced measured at r.Lp.

mn

7. s08

Using 25.0 em® of aqueous sodium hydroxide, 2.24 mol / dm®, 3,86 g of crystals were
abtained. Calculate the percentage yield,

2NaOH + H;50, — Na;50, + 2H,0
Na;50, + 10H,0 —= Na,50,.10H,0

Numbser of moles of NaOH used =

Maximum number of moles of Na;50,.10H;0 that could be formed =
Mass af one mole of Na;S0,.10H,0 = 3229

Maximum yield of sodium sulphate-10-water = L]
Parcentage yield = % [

Unfiled Notes Page 11




Both iron and steel rust. The formula for rust is Fe,0,.2H,0.
It is hvdrated iron(111) oxide.
(i) Calculate the mass of one mole of Fe;0,.2H,0.

m

(i) Use your answer to (i) to calculate the percentage of iron in rust.

8. wos
Benzene contains 92.3% of carbon and its relative molecular mass is 78.

(i) Wnat s the percentage of hydrogen in benzene?

U]

(i) Calculate the ratio of moles of C atoms: moles of H atoms in benzene,

(iii) Calculate its empinical formula and then its molecular formula.

The empirical formula of benzene is

The molecular formula of benzene is 2

9. wos
The complete combustion of an alkane gives carbon dioxide and water,
(i) 10cm’ of butane is mixed with 100cm’ of oxygen, which is an excess. The mixture

is ignited. What is the volume of unreacted oxygen left and what is the volume of
carbon dioxide formed?

CiHulg) + 6}0,(g) = 4COxg) + 5H;0()

Volume of oxygen left = o’

Volume of carbon dioxide formed = om’ 2

10. 19007
Cooking products, fats and vegetable oils. are mixtures of saturated and unsaturated
esters.

The degree of ion can be estir by the v 4 drops of
the oil are dissolved in 5cm’ of ethanol. Dilute bromine water is added a drop at a time

until the brown colour no longer disappears. Enough bromine has been added to the
sample to react with all the double bonds.

' of
cooking | mass of saturated fat in massol | number of drops of
product 100g of product/g W“’“ﬂ bromine water
margarine 35 35 5
butter 45 28 4
corm oil 10 84 12
soya oil 15 70 10
lard 3 5 essesiasssissaa
(i) Complete the one blank space in the table. m

(i) Complete the equation for bromine reacting with a double bond.

~, -
,C=C\ + Bry —»
(2
(iii) Using saturated fats in the diet is thought to be a major cause of heart disease,
Which of the products is the least likely to cause heart disease?

o]

Topie 5 — Electricity and chemistry
Mwit

Aluminium IS extracied by the slectrolysis of 8 moRen mture of alumina, which IS aluminium

WSt gases,
oxygen and carbon doxde,
from anode

carbon anode ()

. mixture of aluminium
oxide and cryolite

(a) (1) Alumina is obtained from the main ore of aluminum.
Name this ore.

m
() Explain sty & Is necessary 10 use & mixture, alumena and cryolte. rather than st
aluming.

,,,,, SR abeode s berisnsinassasb st S s s sanettsn po— - |
() Cooper can be extracted by the slectrolysis of an agueous sokution.
Suggest why the electrolysis of an aqueous soliticn cannot be usec to extract

-2
) The 1ors which are nvolved in tre slectrolysis ace Al and O™ The products of ihis
electrolysis are given on the diagram.
Explain how they are formed. Use equations where appropriate.

() The uses of a metal are determined by its properties.

(1) Foods which are acidic can be suppéied in aluminium containers.

Explain why the acid in the food does not react with the aluminium.

M
(i) Explain why overhead electrical power cables are made from aluminium with a steel
core.
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12.509
The rosults of i on

is using inort are given in the tabic
Complete the table; the first line has been completed as an example.

13.wos
The electrolysis of concentrated aqueocus
important chemicals hydrogen, chiorine and sodium hydroxide.

sodium chloride produces three commerciall

(i) Write an equation for the reaction at the cathode.

(ii) Explain how carbon dioxide is formed at the anode.

12)

(a) The ions present are Na®(aq), H'(aq) ,CI"(aq) and OH (aq).
electrolyte change at negative | change at positive change to
electrolyte (i) Complete the ionic equation for the reaction at the negative electrode (cathode).
molten lead(1) lead formed bromine formed used up R — H Y
(i) Complete the onic equation for the reaction at the positive electrode (anode).
v .| potassium formod | iodine formed usod up = —= Ch U]
e (ili) Explain why the solution changes from sodium chioride to sodium hydroxide,
o
dilute aqueous
sodium chioride
14. W07
aqueous The remaining zinc oxide reacts with acid to give zinc This
sulfate is with inert Il ysis is the same as that of
a TR, copper(1l) sulphate with inert electrodes).
fons present: Zn*'(aq) SO.*(aq) H'(aq) OH'(aq)
o renesmmmeane| TYGrogeN formed bromine formed p:lmhy&onde (i) Zinc forms at the neg: Write the for this reaction.
med
n
(#) Write the equation for the reaction at the positive electrode (anode).
[Totat: 8] 12)
(i) The ly ges from zinc o
n
15. 808 16. MIJOT
purified by electrolysis. ¥ Is by the of a molten mixture that contains alumina, which
Copperia by is aluminium oxide, ALO;,
@ Lok 9 (a) The ore of aluminium is bauxite. This contains alumina, which is amphoteric, and
iron(111) oxide, which is basic. The ore is heated with aquecus sodium hydroxide.
The positive electrode (anode) is made from e Sl
The negative is made from
The electrolyte is aqueous I " 13) TR . JSSONES O giVE asSOlUBON Ol g
The does not dissolve and can be removed by 4)
(b) Write an ionic equation for the reaction at the positive electrode (anode).
@ (b) Complete the labelking of the diagram.
waste gases
(c) (i) Give two reasons why copper is used,
in electric winng,
carbon anode (+)
2
=) mixture of aluminium
in cooking utensils. oidesnd ...
(2
(ii) Give another use of copper. o
1
1 (€) The ions that are involved in the electrolysis are AP and O
[Total: 10]
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(d) Give an explanation for each of the following,
(0] s used inthe of aircraft,

m

(i) Aluminium s used to make food containers.

2]
(ili) Aluminium efectricity cables have a steel core.
m
17. NI06
(b) Impure copper is extracted from the ore. This copper is refined by electrolysis,
(i) Name;
the material used for the positive electrode (anode),
the material used for the negative electrode (cathode),
a suitable electrolyte,
3

(H) Write an ionic equation for the reaction at the negative electrode.
U]

(ii}) One use of this pure copper s electrical conductors, another is to make alloys.
Name the metal that is alioyed with copper 1o make brass.

i

Topie 6 ~Chemical Changes

1. wos
(¢) Zinc electrodes have been used in cells for many years, one of the first was the Daniel
cell in 1831,

copper(il) sulfate(aq) —

() Gwe an explanation for the folowing in terms of atoms and ions.

at zine = the smalier

]

m

(i) When a current flows. charged particles move around the circutt.
What type of particle moves through the electrolytes?
m

Which particie moves through the wires and the voltmeter?
3]
[Total: 10]

2. 809
Hydrogen reacts with the halogens to form hycrogen halides.

(a) Bond energy is the amount of energy, in kJ, that must be supplied (endothermic) to
break one mole of a bond.

bond bond energy in kJ/mol
H-H +436
Ci=Ci +242
H-C/ +431

Use the above data to show that the following reaction is exothermic.
H-H + C~C/ = 2H-CI

B3

3. wo7

The alcohots form a homologous series. The first four members are methanol, ethanol.
propan-1-ol and butan-1-ol,

(a) One characteristic of a homologous series is that the physical properties vary in a
predictable way. The table below gives the heals of combustion of the first three

alcohols.

alcohol formula heat of combustion in kJ/mol
methanol CH;OH 730

ethanol CHy-CH-OH -1370
propan-1-ol CHy-CHy-CH-OH -2020
butan-1-ol CHy-CHyCH,CH-OH

(i) The minus sign indicates that there is less chemical energy in the products than in
the reactants. What form of energy is given out by the reaction?

m

(1) Is the reaction exothermic or endothermic?
m

(iii) Complete the equation for the complete combustion of ethanol.
CiHOH + [ . @
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(iv) Determine the heat of combustion of butan-1-ol by plotting the heats of combustion
of the first three alcohols against the number of carbon atoms per molecule.

number of carbon atoms per molecule

4. MI06
(a) Exothermic reactions produce heat energy.

An important fuel is methane, natural gas. The equation for its combustion is as follows.

_700 } 2 4 CH +20,——* CO; + 2H:0
-800 () In chemical reactions bonds are broken and new bonds are formed.
Using this reaction give an example of
00 abond thatis broken,
#3000 abond thatis formed. 2
1100 () Explain, using the idea of bonds forming and broaking, why this reaction is
1200 exothermic, that is it produces heat energy.
~1300
2
-1400
-1500 (b) Some radicactive isotopes are used as nuclear fuels.
~1600 (U} ﬂusmmmmmhdmwmthmuaw
heatof -1700 @
kJ/mol -1800
(i) Give another use of radicactive isotopes.
-1900 1]
-2000
~2100
-2200
-2300
~2400
-2500
-2600
=2700
~2800
The heat of combustion of butan-1-0l = kJ/mol (3]
7. MUY
S. NS The equation, given below, represents the formation of one mole of butane from butene.
(i) Complete the g table that the bond ing and forming in the
reaction between nitrogen and hydrogen to form ammonia. H H H H H H
H—C—C—| ~—H + H—H—=H — H
bonds M}'UM excthermic or endothermic + + —§ %_+
H H H H H H H H
1moleof NEN
+945 il (i) What is the mass of one mole of butane molecules?
broken
fiiad J— +1308 B e () Complete the table that shows the bonds broken and formed in this reaction.
broken
- in exothermic or
6 moles of N~ H s bond energy change :
formed st ssstsebnesra mastobisososd kJimol endothermic
4] 1l ot GG 4610 endothermic
(i) Explain, using the above data, why the forward reaction is exothermic. 1 mote of H—H
bonds broken B0 | || spremmiimormponces
1 mole of C—C 26
2 bondsformed | T | e
2moles of ..............
-826
o W3 o1 A R U | esam—

The reactions of these metals with oxygen are exothermic.
2Bafs) + Oylg) — 2BaO(s)
(i) Give an example of bond forming in this reaction.

(i) Explain using the idea of bond breaking and forming why this reaction is
exothermic.

15

{iii) Use the data in the table to determine if the reaction is exothermic or endothermic.
Give a reason for your choice.
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8. W00
‘When aqueous solutions of germanium(il) chioride and of iron(I11) chioride are mixed,
the following reaction occurs,
GeCl, + 2FeCl; — 2FeCl, + GeCl,
or Ge** + 2Fe™ — 2Fe®* + Ge*

(i) s the germanium(il) chloride acting as an oxidising agent or reducing agent?
Explain your choice using the idea of electron transfer.

2l

9. N®9
The thermal

of calaum
CaCO4(s) = CaO(2) + CO,Q)
() Explain why the forward reaction is descrided as endotermic.

SHe 4 17804

1

(ii) Descrbe two ways of moving the postion of the above equilibrium towards the
right-hand side.

10. MIJ/06

Cell reactions are both exothermic and redox, They produce electnical energy as well
as heat energy.

(i) The diagram shows a simple cell.

thinner
dilute —
sulphuric acid

Which substance in this cell is the reductant and which jon is the oxidant?

oxidant 12

(ii) How could the voltage of this cell be increased?

m

(iii) What is the important large scale use, relating to iron and steel, of this type of cell
reaction?

U}

Topic 7.1 = Chemical reactions
1. wit
The rate of the reaction between iron and aqueous bromine can be investgated using the
apparatus shown below.

_.— attached to stirrer

(a) Amdmmmmumnmm nwnmltnwh‘
intervals and the clock was peused. The piece of iron was washed, dried. weighed and
replaced. The dlock was restarted
This was continued until the solution was colourless,
The mass of iron was plotted against ime. The graph shows the results obtained.

mass of
wron

0 tme (iron was in
solution of bromine)

(1) Suggest an explanation for the shape of the graph.

i ST IR UL I S RO Ty . |
(i) Predict the shape of the graph if a similar piece of iron with a much rougher surface
had been used
Explain your answer.
2

(i) Describe how you could find out if the rate of this reaction depended on the speed
of stirring.

@

2. 811
(d) 20.0cm’ of aquecus sodium hydroxide, 2.00 mol /dm’, was placed in a beaker, The
temperature of the

alkali was measured and 1.0 cm’ portions of hydriodic acid were
added. After each addition, the temperature of the mixture was measured. Typical results
are shown on the graph.

18.0cm’

volume of
acid added

NaOH(aq) + Hi(aq) -+ Nal(aq) + H.O)
(1) Explain why the temperature increases rapidly at first then stops increasing.

2
() Suggest why the temperature drops after the addition of 18.0cm’ of acid.

m

(i) In ancther expenment, it was shown that 15.0cm’ of the acid neutralised 20.0cm’ of
aqueous sodium hydroxide, 1.00mol/dm’, Calculate the concentration of the acid.

.12
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3. N0S
The rate of & reaction depends on concentration of feactants, Temperature and possibly &
catalyst or light.
(8) A piece of magnesium ribbon was added to 100 cm” of 1.0 mokidm’ hydrochionic acd.
gowmmmn.mlmmummwmm
seconds.

"% & 8 100 .r’

11 al the expedments mentoned in this queston. the acid was in excess.
The results were plotied 10 give a graph.

[} Tmowmnpum Two pieces of magnesium ribbon were added to
|00an 0 molidm® hydrochioric acid, Sketch this graph on the same grid and

12

() meom-nl repeated using one plece of magnesium ribbon and 100 cm®
0 molidm® ethancic acid. Describe how mwdlmwmum

lmnh.omemnonlmw
2
(b) Reaction rate when or s
Using the idea of reacting particles, explain why;
Increasing concentration increases reaction rate,
2
Increasing temperature increases reaction rate.
2

(€) The rate of a photochemical reaction is affected by light. A reaction, in plants, between
carbon dioxide and water is photochemical,

(i) Name the two products of this reaction.

2

(i) This reaction will only occur in the presence of light and ancther chemical, Name
this chemical,

m

4. wWor
(a) A small piece of marble. calcium carbonate, was added to 5cm” of hydrochloric acid at
25°C. The time taken for the reaction to s10p was measured.
CaCOy(s) + 2HCllaq) — CaCl{aq) + COg) + H;O()

Similar expeniments were performed always using Scm’ of hydrochloric acid.

number of e
axpanment m! of m‘f:; acid temperatwe/°C time / min
1 1 100 25 3
2 1 0.50 25 7
1 piece
3 crushed 1.00 25 1
4 1 1.00 35 2
Explain each of the following in terms of reacting

(1) Why is the rate in experiment 2 slower than in experiment 17

2
(i) Why is the rate in expenment 3 faster than in expenment 17

2
(iii) Why is the rate in experiment 4 faster than in experment 17

12

(b) An alternative method of measuring the rate of this reaction would be to measure the
of carbon dioxide produced at regular intervals.

() Sketch this graph

2
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5. s10
A diagram of the apparatus which could be used 10 investgate the rate of reaction between
magnesium and an excess of an ack 1 drawn below.

voiume of hydrogen hydrogen collects
measured every
15 seconds
_ graduated tubo
00 cm* of acd
1.0mol/dm’ (excess) small plece ot
- magnesium

(a) The magnesum kept rising o the surface. hon-np.vn-i mmmmooby

mmmwamm!mwnm

() Suggest a reason why magneswum, which is denser than water, fioated 10 the
surtace

(1) Inwhich exoeriment did the magnesium react faster?
. TR | |
() Suggest a reason why the experiment chosen in (1) had the faster rate

m

(e) The experiment was repeated usng 1.0mol/dm’ propancic acid instead of 1.0mol/dm’
hycrochioric acid. Propanoic acid is a weak acid

() How would the graph for propanoic acid differ from the graph for hydrochiorc
acig?

(1) How would the graph for propanoic acid be the same as the graph for hydrochiorc
acia?

m

(d) Give two factors which would alter the rate of this reaction
For each factor explain why 1 alters the rate,

factor ..
explanation .
m
(M) oo 2inc and copper have simiar densities. Why was copper a better choice than
iron of ZNC to weigh down the magnesium? facior
explanation
4] “
() The only difference in the two expenments was the method used 1o hoid down the [Total: 10)
magnesium. The results are shown below. e
magnesium hekd
down by copper
valume S
of H,icm* magnesum held
down by plastic
o time/s
{c) The of glucose is by enzymes from yeast. Yeast is added to

6. So8
6 Theee of the tactors that can influence the rate of a chemical reaction ane:
o physical state of the reactants.

o it

*  the presence of a catalyst

(a) The first recorded dust explosion was in o flour mill n ftaly in 1785. Flour contains
carbotydrates. are very fast excthermic reactons.

U] wmwmuomwnmmnmam
the axygen in the air is very fast,

(H) Wnte & word equation for this exotherme Maction.
1]
The decomposition of sitver(l) bromide is the basis of film photography. The equation for
his Gecompostion s

2AgBr —= 2Ag + By
white black

This reaction ts photochemical,
Amd»ﬁhmrmwnnwmmnmunmmm
some time later weh the
nitaky cand and paper removed
not covered black
covered with arey
- expisure
R wight
covered with white
thick card o
paper coated with

shver(l) bromide
() Explan the results.

aqueous ghicose, the solution starts 10 bubble and becomes cloudy as more yeast
edbmlmmed

CiHiOylaq) — 2C;H;0H(aq) + 2CO:(g)
The reaction is exothermic.
Eventually the fermentation stops when the concentration of ethanol is about 12%.

(i) Wnatis an enzyme?
U]

(i) Pasteur said that fermentation was respiration in the absence of air. Suggest a
definstion of respiration.

2
(i) On a large scale, the reaction mixture is cooled, Suggest a reason why this is
necessary.

m

(iv) Why does the fermentation stop? Suggest two reasons.
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7. NO3
Some of the factors that can determine the rate of a reaction are concentration, temperature
and light intensity.

(a) A small pieco of calcium carbonate was added to an excess of hydrochloric acid. The
time taken for the carb to react was

CaCOy(s) + 2HCl(aq) — CaCly(aq) + CO,(g) + H,O()

The L was repeated at thy mmdmm
of the same size but with acid of a different In all the
excess of acid was used.

concentration of
acid/moldm= 4 2 2

number of pleces
of carbonate 1 1 2 1

time/s | L 0 | i 160

(i) Complete the table (assume the rate is proportional to both the acid concentration
and the number of pieces of calcium carbonate). &)

(i) Explain why the reaction rate would increase if the temperature was increased,

2]
(ill) Explain why the rate of this reaction increases if the piece of carbonate is crushod

powder.
(iv) ﬁmmmmumWMyMMnﬂwm

i

(b) wm;muwwmmma This is an example
of a photochemical reaction. The rate of reaction depends on the intensity of the light.

2NaCiO(aq) —> 2NaCliaq) + O,(g)
(i) Describe how the rate of this reaction could be measured.

12

(ii) How could you show that this reaction is photochemical?

i

(c) The rate of this reaction can be measured using the folowing apparatus.

organic

The results of this experiment are shown on the graph below.

o

° time

(1) How does the rate of this reaction vary with time?

(i) Why does the rate vary?

12

(iil) The reaction is catalysed by copper powder. Sketch the graph for the catalysed
reaction on the same grid. ]

(iv) Why is copper powder more effective as a catalyst than a single puce of copper?
i

Topic 7.2-Reversible reactions

1. win
Reversiie reactions can come to equilbrum The folowing are tvee examples of types of

Alg) + Bjig) w* 2ABig) reaction 1
Alg) * 3BJg) w* 248 g)  reaction 2
2AB[g) »= 2AB(g) + Bg) reaction

(a) Explain the term equilbrum.

2]

(b) The following graphs show how the percentage of Products of @ reversible reaction at
equilboum Could vary with pressure.
For each graph, decide whether the percentage of products decreases, increases or
stays the same when the pressure i increased. then malch each gragh 1o one of the
above reactions and give @ reason for your choice

mn

% product at
oquitirum
% pressure
effect on percentage of products
reacton
reason
&)
(L]
% product at
oQquildrom
—
prowsuce
effect on pertentage of products
reacton
reason

™
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3. s10

(W]
lodine reacts with chiorine to form dark brown iodine monochioride.
% product at I, + Cl - 21CI
equilibrium
This reacts with more chiorine to give yellow iodine trichloride.
There Is an equiibrium between these iodine chlorides.
0
0 pressure ICI() + CLig) v ICI(s)
dark brown yeliow
£) in what is meant
(a) Expiai by equilibrium.
reason
B
[Total: 11) 2
2. wo9 (b) When the equilibrium mixture is heated it becomes a darker brown colour.
(b) Sufuric ackd was first made in the Middie East by heating the mineral, green vitriol, Is the reverse reaction endothermic or exothermic? Give a reason for your choice.
FaS0, THO Tha gasas formad were cooled
FeSO, 7TH,0fs) » FeSO,s) + 7H0(q)
green crystals yelpwpowde: e e
2FeSO(s) —+ F&Oss) + SO:g) + SOs(g)
On codling -2
80; ¢+ HO -» H;80: sulfuric acid (c) The on the mixture is
SO, + HO » H:SOs sulfurous acid
() How could you show that the first reaction is reversitie? L T e sfead e
m POBBOM coicosonressossssrserseossertassessosioniomnssbsensiveissiseisssiosisssassenresssostes
(i) swmmn-nammamummm'mmm m
anganate(V 1) is added o @ solulon containing this scad? Iy what you
2] "
(iii) Suggest an explanation why sulfurous acid in contact with air changes info sulfuric
ackd, [Total 7]
n
4. 809 6. S09
Carbon monoxide can be removed from coal gas by mixing it with steam and passing Ammonia is manufactured by the Haber process.
the mixture over a catalyst of iron(111) oxide at 400°C.
Ni{@) ¢ 3H:g) = 2NHy(g) the forward reaction is exothermic
CO IO vt COp ¥ He (a) () Name the raw materials from which nitrogen and hydrogen ara obtained.
(i) Write a word equation for this reaction. nivogen fom m
M hydrogen from U]
(i) Name the catalyst used in this process.
(ii) What does the symbol ==+ mean? m
m (iii) What is the most important use of ammonia?
5. s08 m
Carbonyl chioride, COCHy, is a colouriess gas. It is made by the following reaction.
cool (b) The following graph shows how the ge of ia in the mixture
CO(g) + Chilg) +=* COChlg) changes with temperature.
heat
(a) When the on the mixture is the position of
moves to left
(i) How does the concentration of @ach of the three chemicals change? % ammonia
at equilibrium
12]
(ii) Explain why the position of equilibrium moves to left. 0 P irs
(i) Explain the term equilibrium.
2
(b) Using the information given with the equation, is the forward reaction exothermic or
endothermic? Give a reason for your choice.
@ 12

(i) How does the of

ia vary with
m
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(€) () Sketch a graph which shows how the of i@ in the equilibri
mixture varies with pressure.
% ammonia
at equilibrium
o pressure

V)]

7. NIOS

can come 10 They have both a forward and a backward
reaction.

(a) When water is added to an acidic solution of bismuth(1l1) chioride, a white precipitate
forms and the mixture slowly goes cloudy.

forward
BiClyaq) + H,0(l) == BIiOCls) + 2HCHaq)
coloutless backward ypite

(i) Explain why the rate of the forward reaction decreases with time.

12
(H) Explian why the graph has the shape shown.
(i) Why does the rate of the backward reaction increase with time?
12 L]
[Total: 10] (iii) Atter some time why does the appearance of the mixture remain unchanged?
2
(iv) When a few drops of concentrated hydrochlonc acid are added to the cloudy
mixture, it changes to a colouriess solution. Suggest an explanation.
12
3. woe
. Topic 7.3 ~Redox reactions (b) Ozone is an oxidant. It can oxidise an iodide 1o iodine.
(b)um[-smommx:;nsozmd.m-nmmmhum 21+ O + 2H > 13 +0; + HO

Fe + Br, -» Fe™ + 28r-
2Fe + 3Br, —» 2Fe* + 6Br-
(1) Indicate, on the first equation, the change which is oxidation. Give a reason for your
choice.

(1) Which substance in the first equation is the reductant (reducing agent)?
V]

2. 81

Hydriodic acid, Hi(a), is a strong acid. Its salts are iodides

(a) 1t has the reactions of a typical strong acid. Complete the following equations.
| YT | 17 O | e

() ZnC | hydrodic | e | s
carbonate acid

m
(i) MO + v HI >

m
(b) Two of the reactions in (a) are acid/base and one is redox, Which one is redox? Explain
your choice.

)

(c) Describe how you could hydnodic, Hi(ag). HBriaq)
acids, by bubbling chiorine through these two acids.
result with hydriodic acid
result with hydrobromic ackd o - |

(i) What would you see when ozone is bubbled through aqueous acidified potassium
lodide?

(ii) Explain in terms of electron transfer why the change from «odide ions to iodine
molecules s oxidation.

U}

(W) Explain, using your answer 10 bfli), why ozone is the oxidant in this reaction.

i

4. wo?
The reaction between magnesium and bromine is redox. Complete the sentences.

is the agent b it has

electrons.

Bromine has been because it has
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5. wio
Tne diagram shows a cell. This is a device which produces electrical energy, The reaction in
acell 's a redox reaction and involves electron transfer,

sclution of ron(ll) salt

Fe™lagq)
ﬂlbrpapirsoatacn
sodium chioride solution
1o complete the circut
) Complete the sentence:
Acell will change ... ® s e NRIGY N0 electical energy.  [1]

() Draw an amow on the diagram 10 show the direction of the electron flow. m

(1) Inthe left hand beaker, the colour changes from brown to colouriess,

6. M6
Cell reactions are both exothermic and redox. They produce electrical energy as well
as heat energy.

(i) The diagram shows a simple cell.

zing —
electrode

thinner

dilute —
sulphuric acid

Which substance in this cell is the reductant and which ion is the oxidant?

Complete the equation for the reaction
By & i b oxident 2
@l (i) How could the voltage of this cell be increased?
(lv) Is the change in (lll) oxidaton or reduction? Give a reason for your choice. "
(i) What is the important large scale use, relating to iron and steel, of this type of cell
m reaction?
(v) Complete the following description of the reaction in the right hand beaker. [t
o™ changes info it m 7. W
The following is a redox reaction,
(v) When a solution of bromne Is replaced by a solution of chicrine, the voltage
‘When a solution of bromine is of iodine, the voltage Mn + Sn"" —= Mn™ + Sn
decreases.
Suggest an explanation for this differencs Indicate on the equation the change which is oxidation.
Give a reason for your choice.
.m @
[Total: 7)
8. J0S 9. Wo9

The following apparatus was used to measure the rate of the reaction between zinc and
odine.

1o balance
—— 100cm?® of aqueous iodine,
thin plate of zing ——{———{- 0.1mol/dm’* at 25 °C
. mixture stired by
N magnetic stirrer

The mass of the zinc plate was measured every minute until the reaction was complete.
(a) Write an ionic equation for the redox reaction that occurred between zinc atoms and
jodine molecules.

2]

(b) Describe how you could show by adding aqueous sodium hydroxide and aqueous
ammonia that a solution contained zinc jons.

result with sodium

oxcess sodium

result with aqueous ammonia

€XCOSS DQUEOUS. 131

(b) Ozone is an oxidant. It can oxidise an iodide 10 iodine.
2I' + Oy + 2H" » I; +0; + HO
(i) What woukd you see when ozone is bubbled through aqueous acidified potassium
iodide?

2

(i) Explain in terms of electron ransfer why the change from lodide ions 1o odne
molecules is oxidation.

m

(iii) Explain, using your answer to bfii), why ozone is the oxidant in this reaction.

m

10.Wo7
The reaction between magnesium and bromine is redox. Complete the sentences.
is the agent it has

B has been it has

electrons. [4
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Topic 8 —~Acids, bases and salts
1. N1
This question is concerned with the following oxides.
sulfur dioxide
carbon monoxide
lithium oxide
aluminium oxide

nitrogen dioxide
strontium oxide

(a) (i) Which of the above oxides will react with hydrochloric acid but not with aqueous
sodium hydroxide?

- 11
(i) Which of the above oxides will react with aqueous sodium hydroxide but not with
hydrochioric acid?

U]

(iii) Which of the above oxides will react with both hydrochioric acid and aqueous sodium
hydroxide?

-1

(iv) Which of the above oxides will not react with hydrochloric acid or with aqueous
sodium hydroxide?

m

2w
(c) Describe how you could test the solution to find out which ion, Fe™ or Fe™, is present.

€]

3. s09
Insoluble salts are made by precipitation.

(a) A preparation of the insoluble salt calcium fiuoride is described below.
To!SWMW'mm.wm’dogmmMmﬂbm.
The concentration of both solutions is 1.00 mol / dm”. The mixture is filtered and the
precipitate washed with distiled water. Finally, the precipitate is heated in an oven.

(i) Complete the equation.

............. 2]

(i) wnyul'uvwmawmmwmmmm-dnmnwma
sohution’

i

(ili) Why is the mixture washed with distited water?

m

(iv) Why is the solid heated?

i

(b) The formulae of insoluble compounds can be found by preciptation reactions.

To 120cm’ of an aqueous solution of the nitrate of metal T was added 2.0 cm’ of
DQUEOUS  SOBUM . The of both soktions was
1.00mol /dm’. When the precipitate had settied. its haight was measured

| __—soluton
precipiate of
the phosphate T § hoight of
of metal T prociplate

The expeniment was repeatod using déferent volumes of the phosphate solution. The
results are shown on the following graph.

T T T T T

T
o 2 4 6 8 10 12 14
volume of phosphate solution/cm®

What is the formula of the phosphate of metal T? Give your reasoning.

L]

[Totat 8]

4. w10
Soluble salts can be made Lsing a base and an acid

(a) Comple‘e this method of preparing dry crystals of the soluble sait
cobalt(ll) chioride-6-water from the insoluble base cobalt(ll) carbonate.
Step 1
Add an excess of cobalt{ll to hot diute

Step 2

axd

Step 3

Step 4

- [4]

5. M6

(a) Four botties were known 1o contain aqueous ammonia, dilute hydrochloric acid, sodium
hydroxide solution and vinegar, which is dilute ethanoic acid. The bottles had lost thesr
labets. The pH values of the four solutions were 1,4, 10and 13.

Complete the table.
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6. S09
They react with water to form acidic solutions.

HC/ + HO o=+ HO+ + C/
HF + HO « HO+ + F
(i) Explain why water behaves as a base in both of these reactions.

12)

(i) At equilibrium, only 1% of the hydrogen chlonde exists as molacules. the rest has
formed ons. In the other equilibrium, 97% of the hydrogen fluoride exisis as
molocukes, only 3% hos formod ions.

What does this tell you about the strength of each acid?

8. wos

Across the world, Muwwuowm presence of minute traces of
the toxic hydrocarbon, benzene, in soft drinks. It is formed by the reduction of sodium
benzoate by vitamin C.

@ (a) Sodium benzoate is a salt. it has the formula C¢H,COONa. It can be made by the
(i) How would the pH of these two solutions differ? neutralisation of benzoic acid by sodium hydroxide.
U] (i) Deduce the formula of benzoic acid.
7. wos U]
Conplete the folowing teble: (ii) Write a word equation for the reaction between benzoic acid and sodium hydroxide.
gas test for gas m
(iii) Name two other compounds that would react with benzoic acid to form
ammonia sodium benzoate.
bleaches damp fitmus paper 21
hydrogen
relights a glowing splint
tums limewater milky
[Total: 5}
9. so8 10. 508
Crystals of sodium sulphate-10-water, Na;SO.. 10H0, are prepared by tiration. Suiphuric acid is a typical strong acid.
(a) Change the equations given into a different format.
; i) Mg + H.SO, — WSO +H
_burette filled with
,/uuunmcacd Change into a word equation.
m
(i) Wthium oxide + sulphuric acki —= fithium sulphate + water
Change into a symbol equation.
12
Y. (i) CuO + 2H' == Cu + H,0
conical flask Change the jonic equation into a symbol equation.
2
(iv) Na,CO; + H;SO, = Na;SO; + CO; + H,0
25,0 of sodum hydroxide(aq) Change into a word equation.
t--_--7 concentration 2.24 mol /dm® ;
(a) 25.0cm’ of aqueous sodium hydroxide is pipetted into a conical flask. m
A few drops of an indicator are added. Usng a burette, dilute sulphuric acid s slowly
S50 il o Vgl Juk enons colour e ok of 95 nedded o naidelien (B) When silphuric ackd issoes in waker, The followkng féection 0ccurs.
alkali is noted. H;S0, + H,0 —= HSO, + H,0"
Suggest how you would continue the experiment to obtain pure, dry crystals of sodium Explain why water is behaving as a base in this reaction.
sulphate-10-water,
2
(€) Sulphuric acid is a strong acid. ethanoic acid is a weak acid.
Explain the difference between a strong acid and a weak acid.
U]
2
[Totak: 10]
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11.wo7
Methylamine. CHiNH,, is a weak base. s properties are similar 1o those of ammonia.

(a) When methylamine is dissolved in water, the followng equilibrium is set up.

CH,NH, + H,0 = CH,NH; + OH"
base  acd

(i) Suggest why the arrows are not the same length,
n

(i) Explain why water is stated to behave as an acid and methylamine as a base.

2

(b) An aqueous solution of the strong base, sodium hydroxide, is pH 12. Predict the pH of
an aqueous solution of methylamine which has the same concentration. Give a reason
for your choice of pH.

2]
(€) Meathytamine is a weak base like ammonia.
() Methylamine can neutralise ackds.
2CHNH; + H;SO, = (CHyNHs); SO
methylammonium sulphate

Write the equation for the reaction between methylamine and hydrochioric acd.

Name the sait formed.
12

(ii) When aqueous methylamine s added to aqueous iron(il) sulphate. a green
precipitate is formed. What would you see if ron{l1]) chioride solution had been
used instead of iron(l1) sulphate?

m

(iii) Suggest the name of a reagent that will dsplace methylamine from one of s salts,
for example methylammonium sulphate.

12. M7
There are three methods of preparning salts,

Method A ~ use a burette and an indicator.
Method B — mix two solutions and oblain the salt by precipitation,
Method € — add an excess of base or a metal to a dilute acid and remove the excess by
fiitration.
For each of the following salt preparations, choose one of the methods A, B or C, name any
additional reagent needed and then write or complete the equation.
{i) the soluble salt, zinc sulphate, from the insoluble base. zinc oxide

method

reagent

word equation &
() the soluble salt, potassium chionde, from the soluble base, potassium hydroxide

method

reagent
equation +
(i) the insoluble salt, lead(1l) lodide, from the soluble salt, lead(11) nitrate

~KCI+HO 3]

[Total: 10}

with the g oxides.
aluminium oxide  ALO,

caicium oxide Ca0

carbon dioxide CO;

carbon monoxide CO

magnesium oxide  MgO

sulphur dioxide SO,

(i) Which of the above oxides will react with hydrochlonc acid but not with aqueous
sodium hydroxide?
m

(ii) Which of the above oxides will react with aqueous sodium hydroxide but not with
hydrochloric acid?

)

(iii) Which of the above oxides will react both with hydrochloric acid and with aqueous
sodium hydroxide?

U}

(iv) Wnich of the above oxides will react neither with hydrochloric acid nor with
aqueous sodium hydroxide?

)

14.J/05

(b) To show that the polymer contains silver the following test was carried out.
The polymer fibres were chopped into small pieces and warmed with nitric acid. The
silver atoms were oxidised to silver(l) ions. The mixture was fitered. Aqueous sodium
chionde was added to the fitrate and a white precipitate formed.
(i) Why was the midure filtered?

1

(ii) Explain why the change of silver atoms 10 silver ions is oxidation.
U

(iii) Give the name of the white precipitate.
i

15.N/0S
(b) In the above method, a soluble salt was prepared by neutralising an acid with an
insoluble base. Other sailts have to be made by different methods.

(i) Give a brief description of how the soluble salt, rubidum sulphate could be made
from the soluble base, rubidium hydroxide.

€]

(i) Suggest a method of making the insoluble salt, calcium fluoride.

3
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16. MI0S
(¢) Comploto the folowing table by writing ‘reaction™ of “no roacton” n the 3paces
provided.

oxide type of axide reaction with acid reaction with alkali
magnesium basic
2
(@) Pradict tha equations for the of the foliowing
0 i AROH)s =~ L 2
(i) nitrate —e + -
2
17,3105
(d) Propancic ackd is a weak scod.
{)) The following equation rearesents s reaction with ammonia
CH,=CH,=COOH + NH, == CH;=CH,=COO" =+ NH,
Explain why propancic acid behaves as an acld and ammoni as a base,
&)

(ii) Explain the expression weak acid.

m

18.J/05
The Carlsbad caverns in New Mexico are Although the walls

very large underground caves.
dm”nmmmlmmmmxucmmm
formed in limestone.

(a) 1t is beleved that the caves were formed by sulphuric acid reacting with the limestone.
(i) Complete the word equation,

calcum ¢ suiphunc —e calcium ¢
carbonate  acid sulphate

.

(ii) Describe how you could test the water entering the cave to show that i contained
sulphate ons.

result 2]

(iii) How could you show that the water entering the cave has a high concentration of
hydrogen ons?

m

(b) Hydrogen suiphide gas which was escaping from nearby petroleum deposits was being
oxidised o sulphunc acd,

(i) Complete the equation for this reaction forming sulphuric acid.
HS o O — 2

(0] wmolmwwmummmm
before it is used as a fuel

m

‘Topic 10 — Metals
15.wi1
Some nitrates and

when heated
(a) () Name a metal hydroxide which does not decompose when heated.
i

(1) Write the equation for the thermal ition of

2

(iil) Suggest why these two hydroxides bahave diffarentty

(b) (1) Metanitrates, except those of the Group 1 metals, form three products when heated
Name the products formed when zinc nitrate is heated.

@

(i) Write the equation for the thermal decomposition of potassium nitrate.

2
16.811

Amajor ore of 2inc is 2inc blende, ZnS. A by-product of the extraction of zinc from this ore is
sulfur dioxide which is used to make sulfuric acid.

(a) (1) Zinc blende Is heated in air. Zinc oxide and sulfur doxide are formed, Write the
balanced

equation for this reaction.
.2
(i) Zinc oxde ts reduced to zinc by heating with carbon. Name two other reagents
which could reduce 2nc oxide.
2
(““ ™ impure itis of s
could separate this mixture.
Zinc bp = 908°C, u&mumbp-755’c lead bp = 1751°C
12

17.811

Excess acid was added to 2nc, The evolved was collected
and its volume measured every 20 seconds.
The were at the same using the same number of moles
of
v'mwB
metal A
volume of
hydrogen T
metal C
time
(a) Identify metais A, B and C by from 2zinc, and Give a
reason for each choice,
metal A
metal B
metal C
- 18
(b) Usmu'mnln explain why two of the metals form the same volume of hydrogen but the
third metal forms a larger volume.
B
[Total: 8]
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18.811
Iron from the blast fumace is impure. It contains about 4 % carbon and 0.5% silicon. Most
of this impure iron is used to make mild steel, an alioy of iron containing less then 0.25%
carbon,

(a) Ajudwbmmummmmmaam usually
oxide. Explain how the percentage of carbon is reduced and how the silicon is

(b) (i) Why are stee! alloys used in preference to iron? e
m
(i) State a use of the following alloys.
mild steel
stainless steel 2

(c) Both ifon and steel have typical metallic structures - 8 lattice of positive ions and a sea
of electrons.

() Suggest an explanation for why they have high mefting points.

=]

(H) Explain why. when a force is applied 10 a piece of steel, it does not break but just
changes its shape.

4]

[Total: 11]

15;:4mwmmmmnmwmsmﬂn Bronze is an alloy of copper and
(a) () Suggest a reason why a bronze axe was better than a copper axe.
,,,,, . — m
(i) Brass is another copper alloy. Name the other metal in brass.
m
(b) The diagram below shows the arrangement of particles in a pure metal

(i) Whatis the name given to a regutar arrangement of particles in a crystalline solid?
-

(W) Draw a diagram which shows the arrangement of particies in an alloy.

(lil) Explain the term malieable.

.M

(lv) Why are metais malieable?

(c) The common ore of tin is tin(I\) oxide and an ore of copper Is malachite,
CuCO, Cu(OH),.

() Write a word equation for the reduction of tin{IV) oxide by carbon
m

(i) Matachite is heated to form copper oxide and two other chemicals.
Name these chemicals.

and ... S TR |

(1)  Copper oxide is reduced 1o copper which is then refined by electrolysis.
Label the diagram of the apparatus which could be used to refine copper,

supply

3

(Iv)  Give one use of copper, other than making alloys.
m
[Total: 15}

20.810
Titanium is a transition element. It is isolated by the following reactions.

ttanium ore -» tianiumy(IV) oxide —» ttanium(TV') chioride —» ttanium
Tio, e, T

(a) Why is it usually necessary to include a number in the name of the compounds of
transition elements?

m

(b) Titanwm(IV) chioride is made by heating the oxide with coke and chiorine
TiO, + 2CI, == TiCL, + O,
2C +0, =2 2C0

Explain why the presence of coke ensures the maximum yield of the metal chioride.

w2
(c) Explain why the change, titanium(IV') chioride to titanium, is reduction
.M
(d) Complete the table which shows some of the properties of titanium and its uses,
The first line has been completed as an example.
property related use
soluble in molten steel making steei ttanium alioys
making aircraft and space vehicles
resistant to in sea water
&}
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21.w09
(a) Animportant ore of zinc is zinc blende, ZnS.

(i) How is zinc blende changed into zinc oxide?
U

(i) Wrnite a balanced equation for the reduction of zinc oxide to zinc by carbon.
2

(b) Ampmdam-wmm\g objects are coated with a thin layer of zinc.
This protects the steel from rusting even when the layer of zinc is troken

thin layer steel exposed to
of zinc_ oxygen and water

Ll iz il il T i i il i

steel

Explain, by mentioning lons and electrons. why the exposed steel does not rust.

13

22.809
The reactivty series of metals given below contains both familiar and unfamiliar elements,
For most of the unfamiliar elements. which are marked *, their common oxidation states are
given.

* barlum Ba

* lanthanum La (+3)
magnesium
zinc

* chromium Cr (#2). (+3). (+6)
iron
copper

* palladium (+2)

Choose metal(s) from the above list to answer the following questions.
(i) Which two metals would not react with dilute hydrochloric acid?
2

(i) Which two unfamiliar metals (*) would react with cold water?
@

(iif) What is the oxidation state of barium?
i

(iv) Name an unfamiiar metal (*) whose oxide cannot be reduced by carbon,
U]

(v) Why should you be able to predict that metals such as ion and chromium have
more than one oxidation state?

m

[Total: 7)
23.wo7 24. W08
Zinc is extracted from zinc blende, ZnS. Steel is an alloy mads from impure iron,
(a) Zinc blende is heated in air to give zinc oxide and sulphur dioxide. Moudl-suhhur @ :““W"“*‘ﬂﬂ-mw"wil’&o-ﬂzo'
dioxide is used to make sulphur trioxide. This is used 1o manufacture sulphuric acid. s hydrated iron(11i) oxide.
Some of the acid is used in the plant, but most of it is used to make fertilisers. @ the two subs! that must be presentfor rusting to !
(i) Give another use of sulphur dioxide. m

m

(ii) Describe how sulphur dioxide is converted into sulphur trioxide.

Bl

(iii) Name a fertiliser made from sulphuric acid.
m

(b) Some of the zinc oxide was mixed with an excess of carbon and heated to 1000 °C.
Zinc distils out of the fumace.

2Zn0 + C == 2Zn + CO;
C +CO; - 2CO

(i) Name the two changes of state involved in the process of distilation.

(i) Wnyis it necessary lo use an excess of carbon?

(i) Painting anc coating with grease are two methods of preventing iron or steel from
rusting, Give two other methods.

(b) (i) Name a reagent that can reduce iron(111) oxide to kon.
i

(ii) Write a symbol equation for the reduction of kon(111) oxide, Fe;O;, to iron

(¢) (i) Calculate the mass of one mole of Fe,0,2H,0.

(i) Use your answer 1o (i) lo calculate the percentage of ircn in rust.

m

(ii) Explain how the addition of cxygen and calcium axide remaves sicon.
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(c) ﬂ\ewmmmmmsmwp'umwdbwwmm This
with inert (the is the same as that of

copper(11) suiphate with inert electrodes).
ions present. Zn'(aq) SO."(aq) H'(aq) OH{aq)
(i) Zinc forms at the negative electrode (cathode). Write the equation for this reaction,

m

(i) Write the equation for the reaction at the positive electrode (anode).

25. M7
(@) Tranum is produced by the reduction of its chionde. This is healed with magnesium in
an inert atmosphene of argan.

TiCii + 2Mg — Ti + 2MgCl
(i) Explain why it s necessary 10 use argon rather than air.
U}

() Nams another metal that woud raduce ttanum chiorde 1o Btanium

The metals are highly coloured e.g. yellow, green, biue.

The metals have low meiting points,

Their compounds are highly coloured.

Their compounds are colouriess.

The elements and their compounds are often used as catalysts.

oo

They have more than one oxidation state.

s

2 U]
(i) The electrolyte changes from aqueous zinc sulphate to (i) :ﬁwwwmwmmhm‘mm.mmmwwunmum
m
(d) Give two uses of zinc. @
1. (b) Tranium is very resistant to corosion, Ore of s uses is as an electrode I the cathodic
2 @2 protection of larpe steel structures from rusting.
[Total; 15]
which is cahode
s Seawater conlains
H'(aq). OH-{aq).
Na'(a), CF(wq)
(1) Cefire oxidation in terms of alectron franster.
1
(li) The steel oil ng is the cathode, Name the gas formed at this electrode,
m
(i) Nama the two gases formad at the titanium anode.
and 2
(iv) Explain why the oil rig does not rust.
@
(v) Another way of g steel from is 27.J06
Give two between sacrifi and cathodic protection. (¢) lron s extracted in a blast fumace. The list below gives some of the substances used
or formed in the extraction.
carbon monoxide coke iron ore limestone slag
2]
26.J106 (i) Which substance is a mineral containing largely calcium carbonate?
Iron is a transition element. ”
(a) Which of the about are correct?
(i) Which substance is formed when impurities in the ore react with calcium oxide?
Tick three boxes.

i

(iil) Which substance is also called hamatite?
|

(d) State two functions of the coke used in the blast fumace.

2
(e) Most of the iron is converted into mild steel or stainless steel. Give one use for each.
mild steel
stainless stoel 2
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28. JI06
‘Some reactions of metais W, X, ¥ and Z are given below.

metal reaction with water "h:‘mmm
w ”’"D‘M"‘“:;‘;‘IM"M \igorous reaction. Gas given off.
% Vigorous mamon Meatal maits. Explosive reaction. Should not
Gas given off. be attempted.
Y No reaction. No reacton.
N o ek reaci efty o, Sy kg,

(a) Arrange these metals in order of reactivity.

mas! reactive

least reactive [2]

(b} Which of these metals could be

{e) The equabon for the reaction of X with cold water is given below.
2Xis) + 2H0(l) —=  2XOH{aq) + Hzlg)
() Describe the test you would use to show that the gas evolved is hydrogen.

U]
(i) How could you show that the water contained a compound of the type XOH?

12
{iii) In which group of the Periodic Table does metal X belong?

L]

{iv) The ore of X is its chionde. Suggest how metal X could be extracted from its
chionide.

2

(i) magnesium,
[
() copper?
[1
Topic 11 — Air and water E ]
1. Wit The diagram shows par of the carbon cycle. This includes some of the processes which

{b) Two of the cxides are responsible for acid rain.
Identify the two oxides and explain their presence in the atmosphere.

2. wWn
Two important greenhouse gases are methane and carbon dioxide.

{a) Mumanu swmmmmawmmmmn carbon dioxide. The
the atmosphere comes from both natural and industrial sources.

(i) Describe two natural sources of methane.

@
(i) Although methane can persist in the atmosphere for up to 15 years, it is eventually
removed by oxidation.
What are the products of this oxidation?
L’
(b) How do the of and ine the

percentage of carbon dicuide in the atmosphere?

4]
[Total: 8]

datermine the parcentage of carbon dioxide in the atmospherea.

photosyathess I

{l) Carbon dicxide is one greenhouse gas. Mame another ane.
m

{il) Explain the e respiration and how this process ncreases the percentage of
carbon dioxice in the atmosphere

— comimririninsinie IS0

()  Expiain why the combusticn of waste crop material should not alter the percentage
of carbon dioxide in the atmosphere.

........... e e i s ptmniniinl [

(W) In 1960 the percentage of carbon dioxide in the atmosphere was 0.032% and in
2008 it was 0.038%. Suggest an explanation for this increase.

-2
[Total: 8]
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‘;\V"’ o . (iv) State one and one of using a lower
(a) () Give the eiectron structure of an atom of nirogen. -
m - M
() Usa tis electronic structure, rather than the valency of nitrogen, 1o explan why the
formua ofammoniais NH,patN4, BSOS SUSUOUSUUU st S SO SO . |
[Total: 9]
5. s10
— it Ao A A et s o - form of cnypon. O " 2 i e R—— -
2 dangerous solar radiation from reaching the Earths surface Some of the chemicals that
- 2 diffuse inlo the upper ozane. Ci that have this eflect are
(B) Ammonia is made by the Habr P methane (CH,), chioromathane (CH,CT) and an oxice of nitrogen (NO,).
Mg} + 3,g) v 2NH(@) . " () Wrich of these three chemicals diffuses the most siowly? Give a reason for your
The of in the equ mixture varies with conditions.
pressure/atmospheres | 100 200 300 400
% ammonis 8t 300C 0id L 72 L] oo s svtsssirmsssssasissiasivos B
% ammonia at 500°C 9 13 25 31
m c nen Name the nte
The conditions actually used are 200 atmospheres, 450 °C and an iron catalyst environment from which seaweed might have odtained the fcllowing elements:
() The coginal catalyst was platinum. Sugges: a reason why it was changed to iron. caron;
AR - m NYArogen; ................
(W) Expisin why the highest pressure gives the highest percentage of ammonia in the chiorine ot etserstontas s T
oqu ” (W) How can be made from
...... .
(i) What happens 10 the unweacted nitrogen and hydrogen?
- M
oxides of nitrogen are atmospheric poliutants. Descril formed 7. wWo9
W The o e e ROy Sey Al (a) The major gases in unpoliuted air are 79 % nitrogen and 20 % oxygen.
(1) Name another gaseous element in unpoluted air,
m
@ (i) Name two compounds in unpolluted air.
(v) Compiete the equation for the decomposition of ozone. @
SRy Sy SRS
2 (b) Two common pollutants in air are carbon monoxide and the oxides of nitrogen.
[Torki13] (i) Name another pollutant in air.
6. NIOS m
In 1909, Haber discovered that nitrogen and hydrogen would react to form ammonia. The
Y0 of Bavora wew 8%, (li) Describe how carbon moncxide s formed.
N;(g) + 3H; () T 2NH; (g)  the forward reaction is exothermic
catalyst platioum
temperature 600 °C
pressure 200atm @
(a) Describe how hydrogen is obtained for the modern process.
(lii) How are the oxides of nitrogen formed?
2
(b) (1)) What is the catalyst in the modem process? 2
m (iv) Explain how a catalytic converter reduces the emission of these two gases,
(ii) Explain why the modem process, which uses a lower temperature, has a higher
yield of 15%.
2 2
[Total: 10]
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8. e
Minimising air pollution is essential for health and for the: environment.

{a) Natural gas is methane.
(i) Write the equation for compiete combustion of methane.
2

(i) Explain why it is dangerous to use a gas fire in a poorly ventiated room

2

(B} Low sulphur fuels are being introduced. Ordinary diesel contains 500 ppm of sulphur
but low sulphur desel contains less than 50 ppm. Why is this an advantage 1o the
environment?

12

{c) Catalytic converters reduce pollution from motor vehickes, as shown in the following
diagram.

ﬁ%;j%,_ e i ges

™ catalysts thodium,
platinurm, palladm

(i} What type of elements are the metals rhedium, platinum and palladium?
m

(i) Rhodium catalyses the decomposition of the oxides of nitrogen.
2NO —N; + 0

Two other are carbon ide and unbumt How are
hey made into less harmiul substances?

=

9. NIO6
Ammonia is manufactured by the Haber Process.

Nag) + 3Ha(g) == MHi(g)
200 atmos
450°C

The forward reaction is exothermic.

{a) (i) What is the catalyst for this reaction?
i

() Newer catalysts have been discovered for this process. Using these catalysts, the
operating temperature is lowered from 450°C to 400°C. What is the advantage of
using a kower temperature?

Explain your answer.

2
(b) After passing over the catalyst. imrrmurewm 15% of ammonia. 1t is cooled and
the ammonia liquefies and is om the nitrogen and
They are recycled.
(i) How are the gases recycled?

U]

{il) Only ammonia gas liquefies. Suggest an explanation for this.
m

fe) Urea, CO{NH;l, is one of the feilisers manufactured from ammonia.
Ammonia is heated with carbon dioxide.

(i) Write an equation for the manufacture of urea,

2
(ii) Explain why urea on its own might not be very effective in promoting crop growth.
m

10. No4
{a) Two of the gases n air are nitregen and cxygen. Name two olher gases present in
unpollutod .

=]

{b) Two commen pollutants pnantn air are suphur doxide and lead compounds. State
the source and harmiul effect of

sulphur dioxide

R

el are two of £
ﬂmnmdﬁmmm he i

(i) Name ancther process that changes the percentages of these two gases in air.

(i) The equation for photosynthesis is iven below.
BCC; + BH0 —= oMl + 60;
This is an endethermic reaction

Complcte the reation for respiration

Coe0n+80; — | -

This is an reAcion

121

Topic 12 — Sulfur
1. 81
(b) Sulfur dioxide is used to make suffur tricxide in the Contact Process.
280,0g) + OJg) = 230,ig)
The forward reaction is exothermic. The conditions used are:
temperature: 450°C
pressure; 2 atmospheres.
catalyst vanadium(\V') oxide

Explain, menticning both position of equilibrium and rate, why these conditions give the
most econamic yield,

2. N2
{a) Sulphuric acid is made by the Contact Process.
25040g) + O,lg) = 2504(g) forward reaction is excthermic

(i} What are the reaction conditions for the Contact Process?

[#

(i) Would the yield of sulphur trioxide increase, decrease or stay the same when the
temperature is increased? Explain your answer,

(iii) Describe how sulphur tricxide is changed into concentrated sulphuric acid.
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3. wWos
{a) Sulfuric acid is made by the Contact process.

280; + O; == 280,
This is carried out ir the presence of a catalyst at 450 'C and 2 atmospheres pressure.
(1) How is the sulfur dioxide made?

m

(i) Give another use of sulfur dioxide.

n

(iii) Name the catalyst used.
m

(iv) If the temperalure is decreased to 300°C, the yield of sullur trioxide increases.
in why this lower temperature is not used.

m

(v) Sulfur trioxide is dissolved in concentrated sulfunic acid. This is added to water 1o
make more sulfuric acid. Why is sulfur trioxide not added directly to water?

m

4. MII06
Sulphuric acid is made by the Contact process in the following sequence of reactions.

sulphur -+ sulphur dioxide -+ sulphur trioxide — sulphuric acid
(3) () How is sulphur dioxide made from sulphur?

(i) Sulphur dioxide has other uses.
Why is it used in the manutacture of paper?

"

(iii) How does it preserve food?

U}

(b) The equation for a stage of the Contact process s
280;+ 0;+* 280,
The percentage of sulphur trioxide in the equilibrium mixture varies with temperature.

percentage of
suiphu trioxide

temperature
(i) How does the percentage of sulphur trioxide in the equilibrium mixture vary as the
temperature increases? Circle the comrect answer.

increases stays the same decreases "

(i) 1Is the forward reaction in the equilibrium 2S0; + O; == 2SO, exothermic or
endothermic? Give a reason for your choice.

(i) Explon mentioning both rate and percentage yleld, why the temperature used in
ntact process is 450°C.

2

(iv) Describe how the sulphur trioxide is changed into concentrated sulphuric acid,

5. J05
Sulphuric acid is manufactured by the Contact Process. Sulphur dioxide is oxidised to
sulphur trioxide by oxygen.

250, + 0, —= 250,

(i) Name the catalyst used in this reaction.

"

(i) What temperature is used for this reaction?
n

(iii) Describe how sulphur trioxide is changed into sulphuric acid.

6. MiJI04

Sulphur is used 1o make sulphuic acd. In the UK, the annual production of the acid is
atout 2.5 miion tonnes.

(3) The reactions in the manutacture of sulphunc acd by the Contact Process am shown
Delow

Sulphur — Sulphur Gonde
s reaction 1 SO,

Sulphur dioxide + oxygen C— Sulphur troxide
250; +O; reaction 2 250,
Sulphur tnoxide —— OCteum
S0, reaction 3 H:S0,

Qleum * water —_— Sulphuric acid
H:S.0, reaction 4 H;SO,

(1) Give a large scale source of the element sulphur,

m

() State another use of sulphur doxide.
m

(W) How is sulphur changed INto sulphur doxsde?
m

(iv) Name the catalyst used in reaction 2.
m

v m:n-m Why (S & catalyst, rather than & higher lemperature, used
increase the rate of this reversible reacton?

(vi) Wrate a word equation for reaction 3.
U]

(vil) Write & symbol equaton for reaction 4
m
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7. W03
Sulphur dioxide, SO, and sulphur tricxide, SO,, are the two oxides of sulphur.

{a) SMI dioxide can kill bacteria and has bleaching properties. Give a use of sulphur
dioxide that depends on each of these properties.

(i) ability to kill bacteria ]

{ii) prop ]
{b} Sulphur trioxide can be made from sulphur dhoxide.

i) Why is this reaction important industrially?

1]
{if) Complete the word equaltion.

SUlDhUE dIOXIBE + ....vomrseiisecisinss st —  sulphur trioxide  [1]
(i) What are the conditions for this reaction?

{c) Sulphur dicxide is easily cxidised in the presence of waler.
SO, + 2H,0 - 2e~ —» SO, + 4H*

(i) What colour change would be cbserved when an excess of a%uoous sulphur
dioxide is added to an acidic solution of potassium manganate(V]

{2

(i) To aquecus sulphur dicxide, acidified Barium chioride solution is added. The mixture
remains clear. When bromine is added., a thick white precipitate forms. What is the
while precipitate? Explain why it forms,

8 (a) NIO1
In the USA, sulphur is obtained from underground deposits. It bums to form sulphur
dioxide. This is used in paper making, to preserve food and in the manufacture of
sulphuric acid,

(i} Why is sulphur dioxide needed in paper making?

[

{ii} How does sulphur dioxide preserve food?

i}

]
Sulphuric acid is a typical strong acid.
(i) Explain the term strong acid.

[2]
{ii) Write a word equation for the reaction b zinc and sulphuric acid,
[2]
(ilf) Write an equation for the reaction bet sodium hydroxide and sulphunc acid.
2]
{iv) Write an ionic equation for the reaction b, gnesium and sulphuric acid,
2]

3
Topic 13 —Carbonates 1. Wit
1. MIJOE Structural forrmulae are an essential part of Organic Chemistry.
sk o fo:20 Jriportant raw metersl (a) Dranw the structural formuls of each of the followng. Show all the bonds in the stucture.
{a) Name a rock which is made up of calcium carbonate. {1} ethancic acd
n
(b) When calcium carbonate is heated strongly, it decomposes.
CaCO; — Cal + CO;
(i) Calculate the relative formula mass of: m
CaCOy i) ethancl
Cal 2]

{liy 7.00 kg of calcium oxide was formed. What mass of calcium carbonale was
heated?

[&d]

(e} Calcium carbonate is used to control soil acidity.
(i) Why is it important to control soil acidity?
0]

{ii) Both calcium carbonate, insoluble in water, and calcium oxide, slightly scluble, are
used to increase soil pH. Suggest two advantages of using calclum carbonate,

2

(iii} Give one use of calcium carbonate other than for making calcium oxide and
contralling sosl pH.

m

Topic 14 — Organic chemistry

i

(O Em-noc ocid and ethanol react t2 form an ester
the name of this ester?

fii) The same inkage is found in polyesters. Draw the structure of the polyester which
can be formed from the monomers shown below.

HOOC—CH,—COOH and HO—CH,—CH,—0H

&)

(i) Descrioe the pollution problems caused by non-teodegradable polymers.
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(€) Two macromolecules have the same amide linkage.
Nylon, a synthetic polymer, has the following structure.

—E%E-T_D_T —E%B—T—D—T—B—%—

Protein, a natural macromolecule, has the following structure,

T2 =T e

How are they different?

[Total: 10]
2. 811
The structural formuta of a butanol is given below.
CH,—CH,—CH,—CH,—OH
(a) Butanol can be made from petroleum and aiso by fermentation
(i) Describe the chemistry of making butanol from petroleum by the following route.
petroleum —» butene —» butanol

(ii) Explain, in general terms, what is meant by fermentation.

B

(b) Butanol can be oxidised to a carboxylic acid by heating with acidified potassium
manganate(V1I). Give the name and structural formula of the carboxylic acid.

M

structural formula

{c) Butanol reacts with ethanoic acid to form a liqud, X, which has the sweet smell of
bananas. Its empirical formula is C,H,0 and its M, is 116.

(i) What type of compound is liquid X?
m

(i) Give the molecular formula of bquid X.
i1

(i) Draw the structural formula of X. Show ail the individual bonds.

&)
2
[Total: 12}
3 mnmwa - i (d) Acondensation polymer can be made from the foliowing monomers.
() Explain the dfference between them. HOORICHACOOM. sad HNCHN,
Draw the structural formula of this polymer.
e -2
(b) Polyidichioroethene) is used 1o package food. Draw its structure. The structural formula
of dichioroethene is shown below.
H Cl
/C—C
H ct &
[Total: 8]

2
(c) The polymer known as PVA is used in paints and adhesives. Its structural formula is
shown below,

-—cu,—?c—cn,—cn—
OOCCH,  QOCCH,

Deduce the structural formula of its monomer.

m

Unfiled Notes Page 35




4. 510
Methanoic acid is the first member of the homologous series of carboxylic acids.

(@) Give two general characteristics of a homologous sernies,

{b) In some areas when water is boiled, the inside of kettles become coated with a layer of
calcium carbonate. This can be removed by adding methanocic acid.

(I} Complete the equation.
... HCOOH + CaCO, — Ca(HCOO), + ...ccovnes

121
(i) Methanoic acid reacts with most metals above hydrogen in the reactivity series.
Complete the word eguation
Zine + acd = . + .
2]

() Aluminium is also above hydrogen in the reactivity series.
Why does methanoic acid not react with an aluminium kettie?

5 W0
Monomers palymerise 1o form polymers of Macromaolecules.

{a) () Explain the term pofymerise.

U]

() There are two types of - addtion and What is the
aifference batween them?
2]
(b} An important monomer is chiorosthens which has the structural formula shown below.
H H
i
CumC
/
H cr
It is made by the following method

CH, + CI, -+ CH,CI, dechiorosthane
Thes is heated to make chicioethene
CHET, —+ CHEI + HCT

() Ethene 18 made by cracking alkanes. Complete the equation for cracking
dodecane

.......................................................................................................... U]
(e) Give the name, molecular formula and empirical formula of the fourth acid in this series. CHy —+ + 2CH, m
name .. - 1 Anciner metos of masng dichioroethane s fiom ethane
formula ] CH, + 2CI, —» CH,CI, + 2HCI
empirical Tormula ............c..coeirinns SRR SECEET SRS SIS | | | (W) Suggest a reason why the method using ethene is preferred
[Total: 10]
4]
[}  Describe an industrial method of making chionine
=]
{iv) Draw the structural formula of poly(chloroethene). 7. 510
Hydrolys's is used in chemistry 10 break down comglex molecules into simpier ones.
Inciude three MoNoMmer units. 0
(a) Compounds containing the gmuo—c{ ar —CO0— are esters.
)
) Give the names and formulae of the tvo compounds formed when the ester ethyl
propancale is hydrofysed
[s]
4
CH,—CH,—C
@ O=—CH.—CH,
[Total: 9]
name nams
6. M7
formula formula
A major source of energy is the combustion of fossil fuels.
(a) (i) Name a sobd fossil fuel.
i
(i) Name a gaseous fossil fuel.
i
(b) Petroleum is separated into more useful fractions by fractional distilation, (U] :: are '\ﬁ-'"-:;' eccurring esters. They can be hydrolysed by boiling with aguecus
um hydroxide
i) Name two liquid fusls cbtained from petroleum.
n P €, H, COOCH, CHOH
and 21 |
c,_.r-,ooocl‘.H + 3NaOH -+ 3C,H, COONa + cl‘.uor
(i) Name two other useful products obtamed from petroleum that are not used as €, K, COOCH, CH,OH
fat

and 12]

(i) Give another mixture of liquids that is separated on an industrial scale by fractional
distiliation.

i
[Total: 7]

What type of compourd has the formulz © H_COONa and what Is 55 main use?

type of compound .

{lil) Mame a syninetc polysster
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(b) The structure of a typical protein is drawn below,
—N: C=—N: C—N
'DB -5

H H 0O H

(i) Whatis the name of the polymer linkage?

m
(H) Draw the structural formula of 2 man-mace polymer with the same linkage

&

(M) A protein can be nhycrolysed to @ mixture of amno 3Cds which are colouriess.
Individual amino acids can be identified by chromatography. The R, value of the
amino acid glycine s 0.5. Describe how you could show that glycine was present on
a chromatogram.

[Totai: 14]

8. wos

Butan-1-ol is used as a solvent for paints and varnishes, to make esters and as a fuel.
Butan-1-ol can be from but-1-ene, which is made from petroleum.

Biobutanol is a fuel of the future. it can be made by the fermentation of almost any form of

biomass - grain, straw, leaves elc.
(a) But-1-ene can be obtained from akanes such as decane, CygHz. by cracking,
(i) Give the reaction conditions.

(ii) Complete an equation for the cracking of decane, CioHz,, 10 give but-1-ene.
CiHz

(i) Name the reagent that reacts with but-1-ene to form butan-1-ol.

(b) (i) Balance the equation for the complete combustion of butan-1-ol.

v CHWOH + Oy » _ CO; ¢ HO
(i) Write a word equation for the preparation of the ester butyl methanoate.

12

n

12

{c) The fermentation of biomass by bacteria produces a mixture of products which include
and ic acid.

(i) Draw the formula of and of ic acid. Show all the bonds.
propanol
propanoic acid
12

() Why is it important to develop these fuels. such as biobutanol, as altematives to
petroleum?

3]
(d) How could you show that butanol made from petroleum and biobutanol are the same
chemical?

U]
[Total: 13]

9. 809
Lactic acki can be made from com starch.
CH,=—CH=—COOH
&
factic acid

It polymerses to form the polymer, polylactic acid (PLA ) which is biodegradable.
(a) Suggest two that PLA has

with a polymer made from petroleum.

12]

(b) The structure of PLA is given below.

RN
.-o—cu.\..c.—.g.—.cn—
(i) What type of compound contains the group that is circled?

V)

(i) Complete the folowng sentence.
Lactic acd molecules can form this group because ey contain both an

qroup and an roup. 2)

(iii) Is the formation of PLA, an addition or condensation polymerisation? Give a
reason for your choice.
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{€) When lactic acid is healed, acrylic acid is formed.

[ \N_/
H—C—C—COO0H Ce=(

|| /

H OH H COOH

lactic acid acrylic acid

{i) Complete the word equation for the action of heal on lacic acid.

lactic acid —» * m

(ii) Describe a test that would distinguish between lactic acid and acrylic acid.

10. Wos
The alkanes are o y . Their include o, and
cracking.

{a) The complete combustion of an alkane gives carbon dicxide and water,
(i) 10em’ of butane is mixed with 100 em’ of oxygen, which is an excess. The mixture
is ignited. What is the volume of unreacted oxygen left and what s the volume of
carbon dioxide formed?

CiHylg) + 630,(g) — 4CO4{g) + 5H,00

Volume of oxygen left =

test Volume of carbon dioide formed = - em’ 2]
result for lactic acid {li) Why is the incomplete combustion of any alkane dangerous, particulardy in an
enclosed space?
result for acrylic acid B3]
(iii) Describe a test, other than wsing ar indicator, which would show that both
chemicals contain an acid group. 12]
test " "
{b) The equation for a substitution reaction of butane is given below.
et CHy=CH,~CH-CH, + Gl —= CHy=CHy=CHz=CH; ~C1 + HCI
@ (i) MName the organic product.
[Totak 13] 11
{ii} This reaction does not need increased lemperature or pressure,
What is the essential reaction condition?
0}
(iii) Write a different equation for a substitution reaction between butane and chiorine.
]
{c) Alkenes are more reactive and industrially more useful than alkanes. 1. wos
They are made by cracking alkanes. The structural farmula of Vitamin G is drawn beow.
CrHyy — CHy-CH=CH; *+ CHy~CHy-CH=CHy + Hy o ':| 'l‘ III
heplane  propene bul=1-gne o= 5 ‘\C_?_CI_JOH\
(i) Draw the formula of the palymer };_ér\ OH H
wo T Vo
i) What is its moecular formula?
W]
(i} Mame the two hinclional groups which sre crded.
1
12. wor
121 The alcohals form a homalogous senes. The frst four members ar methand, ethancl,
propan-1-ol and butan-1-0l
(i) Give the structural formula and name of the alcohol formed when but-1-ene reacts
with steam. (a) One chamctenstic of a homologous series & that the physical properbes vary in a
predictable way. The lable below gives the heats of combustion of the first thiee
name U] Skhen,

structural formula

m

({ill) Deduce the structural formula of the product formed when propene reacts with
hydrogen chloride.

m
[Tatal: 12)

alcohol formula heat of combustion in kJ/mol
mathanol CH/OH T30

| thanot CHCH-OH . 1370
propan-1-0f CHy-CHy-CH-OH 2020

j utan-1-l CHy-CH-CH-CH-0H

(i) The minus sign indicates that tere is kess chemical enesgy in the products than in
the reactants. What lorm of energy is given oul by the reaction?

m

{ii) 18 the reaction excihermsc of endothermic?

il
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(iv) Determine the heat of combustion of butan-1-ol by plotting the heats of combustion
of the first three alcohols against the number of carbon atoms per molecule.

number of carbon atoms per molecule
: ) 2 3 4

heat of =1700

kJ/mol -1800

The heat of combustion of butan-1-o = kJ/mol (3]

{v) Describe two other characteristics of homologous series.

2
(b) Give the name and structural formula of an isomer of propan-1-oi,
structural formula
name 2
{€) Methanol is made from carbon monoxide.
CO(g) + 2H,(g) «* CH,OH(g) the forward reaction is exothermic
(i) Describe how hydrogen is obtained from alkanes.
2
(i) Suggest a method of making carbon monoxide from methane.
12
(i) mmmmqummmmmmmm
pressure
reason 2]
(d) For each of the following predict the name of the organic product.
(i) reaction between methanol and ethanoic acid
m
(i) oxidation of propan-1-l by potassium dichromate(V1)
m
(iil) removal of H;O from ethanol (dehydration)
m
[Totak: 20)

13.508

Large areas of the Amazon rain forest are cleared each year 10 grow soya beans. The trees
are cut down and bumt.

(a) Why do these activities increase the percentage of carbon dioxide in the atmosphere?

2

(b) Soya beans contan ail three main food groups. Two of which are protein and
carbohydrate.

(i) What is the third group?
m

(i) Draw the structural formula of a complex carbohydrate such as starch.

13
(iii) Compare the structure of a protein with that of a synthetic polyamide. The structure
of a typical protein is given below.
| [ 3 | | ]
H O H H O H o
How are they simiar?
How are they different?
3
[Total: 9]

14. 07
Esters, fats and polyesters all contain the ester linkage.

(a) The structural formuta of an ester is given below.

H
o
"_%_cl HHHH

S
H
HHHH
Name two chemicals that could be used to make this ester and draw their structural
formulae. Show all bonds.

H

names and 12

structural formulae

(b) (i) Draw the structural formula of a polyester such as Terylene.

() Suggest a use for this polymer.
n
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15. N06
The three types of food are carbohydrates, proteins and fats.

{a) Agueocus starch is hydrolysed to maltose by the enzyme amylase.
The formula of maltose is:

oo Fon
Starch is hydrolysed by dilule sulphuric acid fo glucose.
vo{Jron
(i} Whatis an enzyme?
g

() Draw the structure of starch.

m
(i) Mame the technique that would show that the products of these two hytdrolyses are

(b) Proteins have the same lnkage as nylon but there s mone than one monomer in tha
macromalecule.

(i) Draw the structure of a protein.

(W) What class of compound is formed by the hydrolysis of proteins?
m

[c) Fats are esters. Some fals are saturated, others are unsaturated.

(i) Wite the word equation for the of the ester, propyl

(i) Deduce the structural formula of this ester showing each individual bond.

{iii) How could you distinguish between these two fats?
Fat 1 has the formula

CHz~ COz~ CirHu
CH-C0z - CiHx
CH; = CO: = CrrHn
Fal 2 has the formula
CH; = COz = CirHas
CH=COz = CoHas
CI:H:- =C0; = CyrHas

121

result with fat 1

result with fat 2

3

{iv) Both of these fats are hrdldwad by boiling with aqueous sodium hydroxide. What

type of compounds are

and

2
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