I amoniig pue sefueys pajwal) e ainandis pue seBunfs {eopusyy og

*ajR]s USY[OTT B} B Joupuos - -
O A PGS UAT[A JONPHIeD Jou op § puE Y seouelsqns Aqa uperdxa (2) 1’ punoduros o]
*g pu ‘3 & seoukisqng Uf JuIptioq Al J0 adfy o oeag (9 et (punodufoD 0 MAS(R)}
-5 pus YD L Soatmsqns o3 oy AJIISPE OF R 01 950} (®) > : QINB)SGNS JUSRAGD ot
9~TT530 ‘ : A4 - :
(Po¥ ) esoomd  (Ty) wnEUEIIngE ApqIosH TS0 RIS 1
*Grgngy) aprusorq (Maddos *([ORN) SPHOIYD WNIPOS }
Wajlon :
s50URSANS Mo} FULAOTO} 21} O} $13]3K SAOQE 2[Q¥] AL, pE ub‘ll[ “ S)V woynjos ug | pros uy aUBSNG i 5
1o0pEoD ayms {wojonr) pinbyy . ‘ f
SIONPLOS | SIONRPUCS | SIOUPLOD oupsg uy AJIATIONPUOD . "TOIONPROM-TION T MOYS O) X UE PUT
1 op TuaEmoalE IO10RPEOD B AMOUS 0] A ¢ JeTsn ofqu) SUTAOFOF a4 swifwros pue Adop ¢ p
o3 pIjos : Ri
m“psgzo 1;:‘;““ SIONPUOD | 1§npl;go uf AJTATORBUOD . . J
104 S0P |JoH S0P ou seop LEYALLE N A . Pcilms I’
preTYS e SSomo[o9 | WoRNI0s 10 00D usyMm 1onpuo:: Jott 0p uesoqo QaRY 04 seourisqns ayi Ays :;\::n:i @ C
o/qnyos | S[qRios {O[qWOSUE| Ofnios | IapeA ur QRKIMOS snoanbu UE usia 10111032 JOTIPUOD JYf) SOOURISGAS S1} OTIRR] ()
s b s a (O%H%D) ouojoms (o) ysmod
¢ (EODHTN) repmod dapeg {PotTHD) esorons

“gaotglsqus MO Surmofo] of ISplsue) g

JOUIPOL 9q P0G d0uRISqNS YOUIA, ()

Japmoq wagEEEed 2q pIod SAUTISGRE YA, (9 sed oupropty () aupuoiq prbiy - ()
£pH5] 04 PLNOS SoumSANS YoEAL (1) wWinEu U PIfos (1HA) Kateozar probry (1A}
. ‘ sed vodm  (TA) Inyds prjos  (A)
0 0 0 ) H wnppos pebg - (A1) ueBkxo prmby (1)

. B . a :s 1addoo vegjorr (11} vor pros (1) -

> " 0 v t JA01194]2 JoNpUoD SRIATISTa ULAONO] 9 JO YOIAL, (]
H *$10)30PUOI-HOT 10 STHONHIOD 5T 1aa) A3t889E0
218)S uayows 1y | JA)uAL Uy PIATOSSIQ | SIE)S PIOS U] | S0NUISARE : o Pg}ggg 23 HED SHISTIAT AOT] MOYS 0} erdem parforer v eI (¥) T

($19nPUOD ST + VGIIOHPUOD O ST ) "BAGYS OT8 SH[08T 9F)
[ PRINSESTT 010M 1) P {f ©Y S20URISNS FO BANIANDNPUOD [BOTRDAR oy ¥

SOOUBLSNS JO samadmd

5 % 3 ¢
L B
7. (a) Copy and complete the following table to show the munbers of 10, Wite the ionic formula and formula (without chmges on the mns) for each
protons and electrons in exch of the following lons, | ' of the following compounds.
- ! {a) lead(II) bromide (b coppex(l) iodide
. . . y ! .
‘ ' Im; Number of profons | Number of electrons . (¢) iron(IIT) ehloride () nickel(TD) sulphide
o ca™ i () sitver(I) oxide (5 vanadium(V) oxide
‘ cr '
A . t 11: erte thie ionic formula and formula (without chmgcs on the ions) for each
o : of the following compounds.
. 5 (a) lithium hydroxide (b} potassium suiphite
{b) ook at the information in the table. : {c} sodivmn nitrate {d) iron(TT) hydroxide
i (e) ammonium chloride () magnesium carbonate
Ton Number of protons | Number of clecirons -+ {g) radium chromate (k) ammonium suiphate
zinc 30 ' 28 (£) subidivm phosphate (h) bariam hydrogencarbonate
. sulphide 16 18 o (1) potassium permanganate (4 aluminium hydrogensulphate
S copper .29 28 ! ‘ L ) A
: tin . . 50 48 ‘ " 12. Write the fonic formuta sud formula (without charges on the jons) for each
) ) . - of the following compounds,
{:Tsmg ti1elmf?rmatmn in the tahle: -show how y'ou \'vould represent. . () sodium lodide (b) maguesivm hydroxide
(1) the zine fort, (f‘) the s}‘llfh‘de lon, (¢} iron{IIl) chloride (d) calcium nitrate
(i) the coppet fon, (iv) the tin ion. L ; (¢) ammonium l?a-omide () mbidium fluoride
. '5 -(g) magnes'mm sulphate . (W} ammonium carbonate
8. Hydrogen chloride is made up of mofecules but sodium chlotide exists asg (@ " coppex(ll) carbonate () sodium sulphide
Iattice, Lot (k) redium phosphate : (1} tin(V) oxide

(2} Explain what is meant by a lattice.

{(b) Bxplain why the word "molecule" hias no meaning when we are
thinking of sodium chloride.

0. Write the ionic formula and formula (without chacges on the jons) for cach
of the foliowing compounds,

(a) sodium bromide (b)Y potassivm oxide

{c) magnesium chloride {d) calcium sulphids ;

(e) ahiminiam oxide - (f) magnresivm nitride : ,
(g) barium oxide (4) caesium bromide

B T
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Chemical equaiions 4, Balance each of the following equations,

@ C + O > co,
1. Wiite the chemical formula for each of the following substances. ! () P + > PCl,
Add the state symbol to show whether the substance is u solid, liquid, gas (c)y C + Bi =3 CBr,
or in sofution. . (dy CHy + Oy > Cco, + H,0
(3) liquid carbon tetrachloride (b) carbon dioxide gas : (e) H0, 3 > HO + 0,
(¢) oxygen gns (d) silicon oxide solid o @ Sicl, TS g + HC 3
(&) solid sulphur (f) iodine sc_)lid e !
i i rid k) o solution of sulphur dioxide ) . .
® ;‘nst)vl:lttésn of sodium ctloride () in water ! 5. Balance each of the following equations, ~
(a) Ca + Q, > CnQO
) i . N (b) Mg +  ApNO, =2 MgNOy), + Ag
2. Wiite word equations for each of the folEo\vmg: chemical wactmn.s. © NeOH . HsO, 5  NagO, + Ho
(8) When magnesium metal buns, it reacts with oxygen of the air to @ AgNO i Bt > BaNO ) . Akl '
form magnesium oxide, a white powdet. L ENU, Cly 3 ot ) o .
(b} Inthe Biast furnace, iron is made by reacting lron oxide with . (e} Na + IL0 a + .,
carbon monoxide gas. Carbon dioxide gas is also produced, ] 0 Al + _Clz > AlC), k
(¢} In our hodies, starch which we get from food, bre'aks d?‘\v'n to form (£ Ag + 0, + HS EN AgS + HO .
glicose, which can pass through the walls of our intestines, and w'ater. ) AgS + Al > Ag b ALS, ‘:
(d) Wheon calcium metal is added to water, & gas is given off and f:alc:ttllm C o HG + N@S0, ¥ NaCl 4 § + SO0+ H0 i
hydroxide solution is formed. When tested with a burning splint, the ® TCl, + Ho > Tio, . HOl
ges burns with a "pop”. j : l]

() Copper oxide powder and a gas that turns limewater miflcy are made

r carbonate powder is heated. . ‘ .

when coppe ! 6. 'Write bnlanced chemical equations for ench of the following reactions.
State symbols are 110t necessary,

3. Write a sentence to deseribe the following reactions. (1) carbonmonoxide + oxymen > carbon dioxide
Th first ono is done for you. ‘ . (b} hydrogen + chlotine < hydrogen chloride
) Cl) + Ol 2 Oy (c) methane (CH)) ~ + oxygen > cabondioxide +  water

Carbon solid reacts with oxygen gas fo form carbon dioxide gas. (@) sulphur dioxide . # oxygen <> sulphur trioxide .

®) Co(g + O 2 COim (e} phosphoras + Tbromine =¥ phosphorus brontide ?
(€} Hy(g) +  Flg) S HE(g) : , |
(@ 80,08 + Gl 2 30, n =
€ o) + CO > wE o+ Coule | _
() NiLi{p) > N, (g} + H,(g)
(@) Mz(® + COip 3 MO® +  Cl)
() HBr(g 2> H@E + B : . ) .. ‘

as cﬁem[cél Changes and Structure Chemlical Changes and Structure as
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l 4. The molecules below show the way atoms are arranged in different

7. Draw dingrams to show how the outer elections form covalent bonds in
molecules,

each of the following molecules.

W O © =0 @ }C (a} hydrogen (b) oxygen
’ . (©) fluorine () phosphorus chloride
i ; {e) hydrogen chiotide ~ (f) hydrogen oxide

i {g) carboa fluoride (h) carbon dioxide

- ( Cfi:) ® ] ® =0 ; @ nitrogen hydride () sulphur fuoride

8. ‘Write the chemical formula for each of the Ffollowing compounds,

- ; (a) hydrogen sulphide (b) phosphorus fluoride
(g} *—o " (¢} nitrogen chloride (d) hydrogen iodide
Choose a name for esch substance from the following list: (€} suiphur chloride @ silicon oxide
chlorine,  hydrogen oxide, carbon chloride,  nitrogen, .
oxygen, hydrogen ehloride, nitrogen hydride 9. Explain what is meant b v
. {a) the chemical formula for a eovalent substance,
i‘il ) 5. ‘Write the chemical formula for each of the following comiponnds, ; (b} the full steuctural formuia.
i {8) sulphur trioxide (B cubon dioxide
i (¢) curhon monoxide . o silic?n tetmﬂum‘idfa - 10. (a) Make a drawing to show the shape of each of the following molecules.
: {e) phosphorus pentachloride  (f)  wvranium hexafluoride ; . .
. @ N () CcCly
. . (i) NH, (iv) HO .
6. (a) Bxplain what is meant by a diatomic molecule. ; (b) What name can be used to describe the ishape of a CCl, molecule?
(b) Which of the following elements exist as diatomic motecules? () Why is the molecule of IO not linear?
(i) calcium (i) carbon T
(iif) nitrogen (iv) aluminium ' ’ {11 The atoms in a hydrogen molecule are
{v) hydrogen (vi) neon \ held togethes by a covalent bond.
(vii} chlorine . (viii) sulphur : A covalent bond is a shared pair of efectrons. e
(ix) magnesinm (x} oxygen : Explain how this holds the atoms together.
(xi) fluorine (xil) argon :
{c) Which of the following compounds exist as diatomic molecules? l shared pair of elechrons
@ CHO @) Ha t
(i) NH, (v} CO {
) CH,CI, ‘ (viy S0, i
24 Chemigal Changes and Structure I Chemlcal Changes and Structurs 25
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i - 9. Analpha patticle is o positive pasticle that can gain two electrons to
i become a nentral aton.
i An alpha pasticle has a mass number of 4 and an atomic number of 2.

Relative atomic mass (atomic weight)

N Catoulate the number of protons, neutrons and electrons in an alpha b Bromlme has a rclatiye ptomic mass of 80. Ann]ysm. of a sample of
] particle : bromine shows that it containg two isotopes, one with a relative mass of
). G .

- ) : 79 and the other with a relative mass of 81,
' : : (a) Bxplain what is meant by isotopes.

H). Atom A has mass number 239 and atomic number 93, ! (b} What can be said about the propertions of the isotopes in the sample?
Atom B has a mass number 239 and atomic number 94. -

(2) How many protons has A? [

20 22 - .
(b How many neutions s B 2. joNeand 3 Ne arc two different kinds of neon atom.

(@ @) Areatoms A and B of the same element? 1 () In what ways are the kinds of neon atom diffesent?
. (i) Explain your answer. : {b) Explain why the atoms can be regarded as atoms of the sane efement,

(¢} 'What further information is needed to caleulate the relative atomic
: mass (atomic weight) of neen?

1. Inthe renctions ocowsing in the sun, some atoms collide with such force
that their nuclei join together to make one new nucleus,

e 35 37
(a) Why must a new element be formed in reactions of this kind? 3. Two types of chlorine atom ars 17Cland 17CL

(b) Helinm is formed in solar veactions, . Chlorine has a relative atomic mass of 35.5,
Nuclei of which element join together to male helium? (n) What term is used to describe the different types of chlorine atom?
! (b} What can be said abont the proportions of each type of atom in

1 . chlorine?
12, Normal hydrogen atoms, |H, are known as protinm atoms. 1

(a) () Xow many protons are there irt a protinm nucleus? !
(i) How many nentrons ase thers in a protium nucleus? : 4: -Copper has a ralative‘atomic mass (atomiﬁg weight) 6051’ 63.5.
(iii} What name is given to the total number of protons and neutrons © Ttcontains iwo different kinds of atom: ™ Ca and ™ Cu.
‘in the nuclens of an atom? () How many neytrons are present in each kind of atom?
(b) Which kind of atom is more common jn copper?

f
%
: )
(b) Deuterium, %H, is another type of hydrogen atom, :
() How many protons are there in a denierium nucleus? 3

(ii) How many neutrons are thers fn a denterium nucleus? l
|

l

i

(iii) Suggest why denterinm is sometimes referred to as "heavy"
hydrogen.
(c) Tritium is a third type of hydrogen atom with a mass number of 3,
How many protons and neutrons ave there in a fritium nucleus?

|
!
[
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13. 'Fhe migration of ions was stadied sing the apparatus below. ‘
dc.supply 1 17. Acid solutions confain H* (aq) ions; so does pure water,
-(8) Bxplain why pure water is not an acid,
(b) When water is ndded to an acid solution the pH rises,
(1) Explain wly thig happens.
(i) What is the highest value to which the pH can rise?

diinte sodinm L tif) Explain your v to (i
hydroxide solution i ' (G Toxplain. lan?\tﬁm‘ 0 G-

electiode elechrode

difute
hydrochlovie acid

AL
. gl containing electrolyte and
Unfversnl indicator (green)

Explais, in terms of movement of ions, the colour changes that wonld have
been observed.

14. (2) What is meant by a base?

{b) Whick of the following bases do not form an alkali when added to
water?
(@ sodium carbonate (ii} nickel hydroxide
(i) lithivm oxide @v) tin(IE) hydroxide
(v) barlum oxide (vi) copper(il) cartbonate

(c) ‘Why can potassium tydroxide solution be described as ‘BOTI:I a base !
and aa alkali® and yet copper(IE) oxide can be described as “a Base but
NOT an alkali’? . !

15. Water, Hy0, can be expected to be made up of molecules with atoms
jolned by covalent honds. '
() Why does water conduct slectricity?
(b) Why is the conductivity very poor?

ey s s T

16. Pure water is added to a solution with a pH of 12,
() Which fwo lons are present in pure water?
(b) 'Which contains more hydroxide ions, the solution or the pure water?
(¢) What happens to the concentration of hydroxide ions in the solution as
the waler is ndded?

a8 Ghomical Changes and Structure Chemleal Changes and Structura 49
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5, ‘There is a special scale to measare the mass of something as light as an
atonk.

(a}) (i) Name this scale.
(i) Why does the scale not have units?

i Elements and compounds

1. (%) Approximatelythow many efements are listed in the Periodic Table?

(b) Name two natarally occuiring eletnents that are K
@  metallic (b} Give the mass on this scale for an atom of

(i)  non-metallic. . , (i) oxygen (i) = earbon
{6) Name two elements that are : (it} sulphux . (iv) magoesium,

(1)  sofid nt room temperature, " 6. Look at the following list of elements:
(i)  liquid at room temperature, ’

e A S

sodiune, ron, T argen, chlorine, nragnesium
: (i), gas at room temperatare, . : copper, bromine,  helium, potassium, sulphur,
| (iv) made by scientists. ] rubidinm, iodine, xenon, nickel, carbon
': ' (a) Name the elements that are members of each of the folfowing
: 2. Fedd d symbol for an el i famites.
: . Hird the name an ‘sym ol for an element that is : (i) the halogens (i) the allali metals
: {n) stored undex 0{1, ) (b} stored under \Yate%', ) ‘ (it)) the transition metals (iv) the noble gases
{c) used as ‘lead’ mlpenc]ls, (d)y once useg to fill airships . (b) State a chemical property of 4
(e) used as the metal in {f) wused as the gas in domestic : () the alkali metals iy the noble
domestic lightbulbs, lightbutbs, : : ’ W Bl
() used to kil germns in (1) now used in lighter than air
swimming bathfs, balloons, . 7. Germanium is so similar to silicon that it was once called "eka silicon",
() called after a planet, Q) called after Dimitei Mendeleev, Why are germaniur and silicon similar to each offter?
() called after an Amexican state, (1} called after Albert Einstein, i
(m) catled after a continent, (n) called after a village in Scotland, ! . :
{0) called after the man who () called after the woman who 8 Dimitl Mendeleev used the propesties of the elements to help arange
discovered dynamite, discovered raginm. P them in his Perodic Table. He left gaps in the table if no known element
’ i fitted and then made predictions abont the properties of the elements that
i should occupy these gaps.
3. The clements are arranged in the Perfodic Table. i ) () Predict whether astatine (atomic number 85) is likely to be a solid, a
Txplain what is meant by ‘ _ tiguid or a gas et Foom temperatire.
{a) agroup, ) . T {(b) Predict a cheinical property of caesium {atomic number 55).

(b) apexiod.

4, (a0 Name the elements with each of the following atomic nambers.

i 23 (i 3 (iiiy 18 (iv) 28
(b) Give the atomic number of each of the following elements,
(iy chlorine (i) hetium (i} wrapivm  {iv) iron

12 Chemicat Changes and Structure | Chemical Changes and Structure - 13




Reactions of acids

1. (@
(b}
(€}
2. (a)
()

Explain what is meant by a neatralisation reaction.
What happens to the pH of an acid as it is neufrakised?
What happens to the pH of an atkali as it is nevtralised?

Explain why gardeners ndd lime to soil that is acidic.
Explain why Milk of Maggesia is taken to relieve acid
indigestion.

3. In certain hard-water arens, scale can build up on the inside of kettles.
‘When tested with Universal indicator, the scale shows a pH above 7.

(a)

Explain why vinegar could be used to descale kettles. e

(b) Name the kind of reactior that would ocour.

4. Duoring manned flights in space rockets, carbon dioxide Iuilds up iu the air

inside the cabin.

Explain why the rockets also carry a supply of thium hydroxide.

3. Name the salt that would be formed in the reaction between ench of
the following sclations.

@

potaszium hydroxide and nitric acid

(b} sodium hydroxide and sulphuric acid

(e

6. Na
of

@

Hthium hydsoxide and hydsochloric acid

me the acid and the alkati that could be use_&’ to Drepare solutions of each -
the following salts. ;

sodium chloride

(b} potassium sulphate

(c)

50

LE

barium niteate

Chemical Changes and Structure
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7.

(a} () Which gas is produced when 2 inetal carbonate reacts with a
dilute acicd?

(i) Describe the test for this gas.

(b} Name the prodicts of each of the following reactions,
() caleium carbonate and dilute sulphuric acid
(i) sodium carbonate and dilate nitric acid

Crystals of magnesium sulphate con be made by adding excess magnesium
oxide to dilute sulphuric acid.

(a) Name the kind of reaction which takes place.

(by ‘What happens to the pH of the dilute acid as the crystals are added?

(c} Describe how the excess magnesium oxide can be removed from
the solution.

(d) Write 1 balanced equation for the reaction taking place,

An experiment was carried out on 4 substance X.

diluite ydiechlorie
acid
o+

‘substance X limewater

{urns cloudy

(a) Which gas turns limewater cloudy?
(b} From this experiment, what can be learned about X7
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7. The first step in the procedure to prepare crystals of copper{IT) sulphate is

shown.,
1 Addthe black e Hack ondde
orideto-theacid:
wntth e ptave ‘ ocid: polution
dissolves

\/‘\_/Ww

(a) Name the black oxide and the acid sofution.
(b) Nams the type of chemical reaction that took place in the beaker.
{c) Write a balanced equation for the reaction.

18. A student used the instraetions on a workeard.

f Preparation of copper chloride crystals \

Step1 Add25 em® of dilute hydrochloric acld to a heaker.
| Stap 2 Add a spatulaful of copper carbonate powdertothe {
i acid and stir,

' Step 3 Continue adding copper carbonate untll some of the

H solld remalns.

| step 4
' Step 5

(%) Why did the stmdent continue to add coppet carbonate until some gf
solid remained?

(b} Name the two techniques that the shrdent carried out in steps 4 and 5
to prepate n sample of copper chloride crystals,

(¢} Write n balanced equation for the reaction,

54 ' Ghericat Changes and Structure

@

4, The table shows how the total mass of reactants varies with time in a
chemical reaction.

Thne /min | Mass of reactants /g
0 246.24
2 245.98
4 24582
§ 245,72
) 8 245.64
10 245.64
12 24551

Calculate fhe average rate of reaction over the period

(a) Oto6min,
(b) Gto 12 min,

5. The geaph shows how the volume of

gas produced varies with time in a 80
chemical reaction.
: 60
Volume of gas
produced / em® 40 /
20

% 60 50 120

Caleulate the average rate of reaction over the period Thne/s

{8 Ot30s,
by 3sto6ls.

] Chemlcal Changes and Str

6.

The graph shows hovw the mass of
reaciants changes with time in a
chemical reaction. 2572

Caleulate the average rate of reaction over the period

19, Identify the two spectator ions in each of the following reactions.

@ Na'(ag) + OH (aq) + H'(zq) + Ci (aq)
3 Not(ag) + Clag) + H,00)
M 2K*(aq) + CO(ag) + 2H"(aq) + 2NO; (aq)
2> 2K*(agy + 2NO; (ag) + H,0{) + CO,(p)

Ar“'rl ¥

20. Por each of the following reactions:

#  identify the Ewo spectstor lons,

*  remove the spectator jons to write the ion equation.

(a) 2KOH (aq) + H,S0,(aq) = K;80,(aq) +2H,0 ()

(b) Na,CO, (aq) + ZHNO, (aq) 2 2NalNO; (aq) + CO,(g) + H,ON)

Chemlcal Changes and Structure B8

r
f “

Mass of 257.0 \

reactants / g

256.8

2566

2564

2 4 6 8 10
Time / min

0 fo 2 minutes,
2 to 6 minutes.

Chemleal Changes and Structure 8
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‘Exercise 1.4

1.

10

w

a titration, using 0.1 mol '} sodinm hydroxide solution, to find out the
concentration of ethisnoic acid in some vinegar,
‘The average volume of sodium hydmmde -solution that was used to

nextralize 25 o of vinegar was 20 em®,

(%) Cailculate he number of mofes of sodium hydroxide in this average
volume.

{b} One mole of ethnnoje acid reacts with one mole of sodium hydroxide.
Calculate the conecentration of ethansic acid, in mok 1'1, in the vinegar,

HCE (aq) +  NaOH({aq) =  NaCl{ag} + H,00
What volume of hydrochloric acid (concentration 0.1 niol s
required to neutralise 50 e’ of sodinm hychoxsde sofutton
(concenteation 0.2 mol 1'1)?
® HS0,ap -+ 2KOH(Q) 2 KS50:(q) + 28,00
What £ iS the concentration of sulpfunic acid if 50 cm’ neuual:ses
25 om® of potassinm hydroxide solation (concentiation 1 mol 737

5. (a) Whatis the concentration of hydrochlorie acid if 12,6 e 3 neutralises -

20 e’ of potassinm hydroxide solution (concentration 0.1 mol 1'1)‘?

(b) What volume of nitrie acld (concentration 2 mol I 1) is required to
neutratise 20 cm® of sodium hydroxide solution
(concentration 0.5 mol i'l)?

(c) Whati LS {he concentration of sulphuric acid if 17.3 cr ? neutralises
25 em° of sodiam hydroxide solution (concentration 0.5 mol I typ

[:11] Chemical Changes and Struciure

Factors affecting reaction rate

List the foltowing in order of rate of reactlon, fastest fivst:
mitlc turning sous,  an egg feying,

'

a moter car rusting,  a match (goiting

‘Fhe speed of a reaction depends on the reaction condittons. .
Descrlbe haw each of the following affects the spaed af a reactlun
(a) partecle alze of the reactants-
(b} concentratton of the reactants
[c] temperature of the reactants o .
(d] using a catalyst ‘ !

Three experiments are set up as shown, Each expefiment is carried out at
room temperature and the mass of magnesium is the same {n ¢ach case.

A B c
10 em?® 10 em? & cm?
ditute ncid dilute acid dilute seld /
: / 8 cm® water-
— - .
magnesium magnesium " magnestum
tlbbon powder ribbon
 {a) Explain any difference that would be observed batween
) AandB, -
{it} Aand C. .
{b) Ixplatn any difference that would be observed il expcrlr'nent Awas
repeated at B0 °C,

Matural gas wilk bura m & bunsen burner.
(a) What happens to the tempurature of the flame when e aiv hole 13 opened.
{b} Explain your amswer.

Different chemlcal reactions happen at different speeds.

Give an exampic of an everyday reaction which

ta} is fuished after a few seconds,

{b) fakes between a few minutes and a few hours to be finished,
(¢} goes on for many years.

intermeodiate 2 Chomistry

- Vinegar is a dilate solution of ethanoic acid in water. A siadent carvied out

6. A student wanted to prepare ammonium sufphate. '

0.5 mol I'* sulphuric acid was added from a burette fo 20 cm® of 0.5 mol 1!

ammoniz solution in a conical flask with pH indicator.

The equation for the reaction is:
WNH, (ag)  + HS0,(n) D (NH,),80, (ag)

(a) Caleulate the volume of sulphuric acid that was used to neutralise
the-ammonia solntion.~

{b) The indicator was ren"go'\_'ed from the ammeonium sidphate solution
by filtering the solution through charcoal.

How would the student then obtain a snmple of solid ammoniam
sulphate from the solution?

7. ‘The concentration of dissolved calciam fons in hexd water can be found by
titration with an acid called EDTA, using n suitable indicator,

One mole of calcium ions reacts with one mole of EDTA.
1n one tittation 18,6 em® of 0.12 mol 1! BDTA reacted with 25.0 om®
of a water sample,

Calculate the concentration of ealcium ions, in mol I, in the sample.

Chemical Changes and Structure 81

8. A jet of petrof ts sprayed Info the carburettor of a car.

petrol in 8 bowl

.

petrol apray
Explain why the spray of petrol burns faster than the petrol in the bowl,

7. [xplain each of the following,
fa) Smail sticks of wood barn faster than logs,
{b) When beflows are used to blow air on to & fire, the fire burns brighter.
(e} TFood is presecved longer when stored 1n a fridge, ’
(d) Flants grow faster in a green-house than in the open-air.
e} Large potatocs tale longer to coolt than small pofatoes.

i) An oxy-acatylene flame Is hot enough to eut through metal,
The ftane obtained by burning acetylene in air {s not.

8. The graph shows the volume of carbon dioxide produced in the reaction of
calctum carbonate powder with ditute hydrochlorie acid.

40

Volume of <0
carbon
dioxide / cmd

10

20 40 €0 - 80 Tme/s

“The experiment was repeated under two different conditions. For both reactions,
the volume and eoncentration of the hydrochlorle acld remained the same,

{a}l What would have happened to the volume of gas produced in the first 20 s
when the temperature was Increased?

tb} What would have been the final volume of fas produced when the same
mass of calclum carbonate lumps.was used?

Unlt1 11
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