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holdmg molecules together

;?_coz, SO3,NH3,H20 CC' e (2marks)_"_ o

'"*lcoz,Nz, i R b (2 marks)

In order to change phase sufﬁcrent energy must be avaﬂable to break the mtermolecular forces

: -fchange phase at a ruuch hlgher ternperahlre than methane

A -_ ‘The hydrogencarbonate 1on can act as a base They consume hydrogen 1ons and hydroxxde 1ons are |
- ‘produced which raises the pH of the water in the pool ' :
THO(D) - + HCC)3 (aq) l OH'(aq) + I—Iz(303(aq)
Joor e
- H;0%(ag) + Hc03 (aq) ! HQ,O + HgCOg(aq)
‘or :

.."_':!.'_}F(aq)+HC€)3 (aq)l HzCOs(aq) | el marks)

. “Note: equatrcns are not necessary for full marks ifa sufﬁcrent explanatlon is’ g1ven One mark for _

each step

I—Iot concentrated sodrum hydrox1de dissolves the aiumrna (as 1t is amphoterrc) and partly separates it
“from other components like iron oxide which remain behmd ‘ n RS

A1,05(5) + 20H (ag) +3H20(1) 124l (OH)4 (2a)

. 1‘_.“

i On coolmg, the solublhty of the alumrnrum hydroxrde is decreased (or the solutron becomes B
. supersaturated) ; _

_Pure Al (OH)_; is added to seed growth of alurmmum hydrox1de crystals | |
_A' (OH)4 (aq) I A' (0H)3(s) +OH (aq) : Ll :

In the final step water is dnven off to give alumrna as: the product

2A! (OH)a(S) Al 203(3) +3H,0(g) :
(4 marks)

1 mark is deducted for each error such as an unbalanced or wrongly balanced equatron 1 mark is - |
deducted if the equatlon is not ionic.

()  Noreaction , ' _‘ S g (2 marks) - -



(a) Any reasonable fat su:ucture 1s acceptable (e g rnay use

C17H35 —CO O""’CHQ

as the alkyl group)
_HQOH

C]_7H35 ""‘CO_ O_CH2

('b) Soap provrdes long-cham carboxylate 1ons such as state The non-polar oarbon chams embed

[HOCI] [H* ][Cl ]

9()K

[Cl ]

themselves in fatty'ideposrts whrch break away as droplets (rmoelles) wrth the negaﬂve ends of
il < e . : : d : '

o ‘_Change made to the 3
- system.

‘ :'Effect on rate of forward

reactlon ‘

N Effect on equlhbnum y1e1d of

|'HOC! (aq)

- "!_Increase tbe p.emal N ;‘«
| pressure of Cl»(aq) -

S .Increase

A .fInorease

| Increase the temperature of
| 'the’system - S

‘ Increase

_Increase -

“| Acidify the- system by the
addition of nitric acid -

.No effeet

. ,3 OR i 1ncrease

e _Deerease

No effect :

o Add a sultable _eatelyst_ '

’Increase

10 Note A reasonable dlagrarn is requlred for full marks

(1 mark for each correct entry)

Covalent bonds (from sharmg of electrons) between the two 1od1ne atoms ina molecule Iead to the
* - existence of the I molecule, D1spers1on forces (due to the atiraction between temporary dlpoles)

hold the moIecules together to form the sohd orystals of Iz(s)

11 (a) NH4N03(s) ! NHs "aq) +N03 F

t’ _ (3: marks)

(1 mark)

(b) The contents of the beaker become oooler Condensatlon may appear on the 31de of the beaker
(only one observa’aon is necessary for the rna.rk) -

(1 mark)
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12. The species at the equ1va1ence pomt are Na' and CH;COO". Na does not reaot wnth water but
CH;COO acts as a weak base and produces OH on reaction with water. The presence of excess OH‘ '
- in solution produces a pH of | greater than 7. Methyl orange changes colour at 4 R wh1ch is not the

13. -

©

" Enthalpy

-Transition state

Reacnon progress E

equlvalence point,

CH,;CHOO + H,O CH;COCOH + OH
(an equatmn was not requ:red for full marks)

(1 mark each for shape of graph aotlvatlon energy, trans1tton state and H)

Reaction -

'_ Struotmal'fOrmnla

Acidified butanom a01d is
added to methanol and

E heated

of |.

Cy—

A=

| 'Hydrogen gas is bubbled

through but—2 -ene

'm’mv

@

o
b

[ Acidified potassmm ‘
. dlchromate 1s added to

ethanol

| to UV hght

Chlorine ges is added to
excess propane and exposed

ClcCl

Lo -

_ .3:.. D:——o—*em




(1 mark each) -

g T g

1 mark is deduoted 1f hydrogens are missing.
"PART 3 CALCULATIONS (50 Marks)
;‘ 1 mark is deducted per questlon for mappropnate number of srgm.ﬁcant ﬁgures

@ cu+4}mosl__Cx;(Noa)z+2Noz+2ﬂzo. S e
S | C (mak)
SENCH : RS 5
L n(Cu) ﬂ
63.55 . |
N __,=7175x10 mol
) n(HNO) 555x01200
- ‘=0.666mol ST | |
'lmoleofCuwouidrequue4molesof1—ﬂ\10 ) T : RN
717510 molofCuwouldrequlreO2870m01HNO s T .
: _The number of moles of HNO reqmred 1s less than number of moles avarlabie, :
'. E ‘.therefore Cu is LR ' = '

-.,__m.‘_.
losp il A

o o (@maks) .}
-(c)“n(NOz) an(Cu) : T

e, =2xWA75x10-2 o e TP b
| _~—01435m01N02 L s e e
--V(Noz) 01435(8 315)(30r 1) S o
- 99,7 -

=3.602L S
Ny ’ : (2 marks)
{d) ‘n(HN03) remammg n(I—IN03) mrtlal n(I—INO;) reacted L
- =0.666-10.2870 ‘
o —0379m01HN03 L I
B . R (2marks) -

o ': | 1000000 -

~ .. n(SO s -
L | '-3119x10“m01 |
V(SO> 3119x104x2241 8731 .
' 2731

: =2.235>_<1061_,-s_02 - -
R : - (3 matks)

- (b) n(SOs) 095xn(SOz)
L =0.95%3.119x10°
) =2.963 x 10" mol
‘-'m(sog) 2963x10“(8006) A . I o - o
L '—‘—2372x10 gofSO; g : S ‘ B S

| (e) (1) If sulfurre acid used is reeycled from iast step‘:"‘ S T Loy
n(stzo-y)—-‘ n(SO3) : I ' - SRR




= (2963x104)
: =1.482x10*mol
m(HzSzO-y) 1.482 x 104(178 136)
el U-2639x10 g Lo

(c) (11) If sulfunc ac1d in thls step is added
*n(H,8,07) = n(S03) = 2.963 x 10* mol
- in(H,8,07) = 2.963 x 10* (178 136)
N ‘—-5278}:10 g *

j (d) (1) n(H2804) 2 X Il(HgSzOﬁ n(803)

“2963}{10 mol

2963x10“ '
850 _

=3486x103L

| V(H 50, )

. (d) (11) D(stoa) 2% n(stzo'f)
o ::—2x2963x10 |
=5926x 10% mol

| 5 926x10“
IS _.-6972x103L

| ..._:,:.(a) “'Ag (aq)+e | Ag(s)
SR 450
. Il(e ) Il(Ag) =*‘““““107 5

=0 04171m01

‘ Cu2+(aq) +2¢ ] Cu(s)
n(Cu) -—‘ n(e)
.= 0 02085 mol
- m(Cu) =63.55(0.02085) .
© o =1325¢

3 _(b) Oxygen |

2H;00) Oz(g)+4H+(aq)+4e

() n(Oz) =" n(e)
© . .=0.01043 mol
At STP V(0;)=0.01043 x 22, 41
) -=0.2337L for one cell-

V(Oz) 0. 4674 L for two cells (answer for one or two cells equally acceptable)

i{(d)"-k Q n(e)xF ’; ' s
S =0.0417109, 549x10“) -
=4025¢
-2
ot S
4025 - -
. 126%60s - .
C=05324A

@ marks)

l- @ maﬂCS) | o

(smatks)

;:‘, (ka_arlcs) L

(@marks)



(2 marks)

4. (a)There are several different methods by which the answer can be determmed The- method g:ven
: here uses percentages This also could be done with masses.

g | ‘n'.

%0 = 1201 344 100
48.01" 3.45
=272%
o 2x1. 008 106 .
18.016 3.45.
= 3.44 %
56.89 120
%Nl = o x 2 %100
"7 88,95 2.33
=333%
%0 =100~ (333+3 44+272)
=36.06%
r , C. H 0 N
zin 100 g . 27.2 3.44 136.06 1333
272 3.44 36.06. 17333
12.01 1.008 16.00 58.69
= 2.265 =3.143 =2254 =0.5674
Ratio 2.265 - 3.143 2.254 0.5674
0.5674 0.5674 0.5674 0.5674
| 13992 - 6.015 3.972 1
-Round 1 4. ‘ 6 4 1
 EF = C;HsOaNi o
(8 marks)
‘ n
. 5.32
®). 3.00x10?
=177.32 g mol” i
EF(C4H.504N1) (4 x 12.01) + (6x1. 008) + (4 x 16. 00) +58.69
= 176 8 g mol ™.
MF = EF SRS
(2 marks)
5. (2)2MnOs (aq) + SHyC204(aq) + 6H'(aq) | 2Mn?*(ag) + 10C0s(g) + 8H,0(1) |
| | : (2 marks)
(b) \
- | i 2 3 - 4
[ Final volime 29.4 26.45 27.30 | 24.60




[ftalvolwme | 26| 320]- - 435] . _.1s0]
Gee ] Taes] " mas|  mes| mae] o

23 25.’-223954-23 10 (24 03 is anoutlzer) . V— ,:_ e T el

‘. : AVerage trtre
' '--23 10mL

: n(H20204) reactmg Wlth 20 0 ahquot =0 0504 X 0 02310
- N 164x103m01 L
o Therefore, n(MnO4 ) rema.m.mg Bl 20 0. mL alzquot 2/5n(HzC204) RN
e . - o =25x 1 164x10’3
- -~4657x10“‘m01
250 : .

| ;Therefore n(I\'InO4) in 250. OmL ¥'Ex4 657 10'*
U ' | 2SI E10% mel ¢ T
o n(MnO4 consumed by ethanol) n(Mn04 rmtral) n(MnO4 reme;nmg)':' LT
o =(0255%0.100) - 5321x10‘3 e A e
e | “—001968mol A I T
":’-:;Thereforen(CH30H20H)1118 OOmL ahquot of mne—consumed n(MnO.;)xZn 001958){% s
o . L LA -002460m01
| [CH;;CH;;OH]— 0. 02460 SRR R .
0.00800

_;3.08-molL" '

| (8 marks) -

_[CH3CH20H] 3, 075 x46 068
= 142 g L

" _PART 4 EXTENDED RESPONSE (20 marks)

I general for full marks an essay should be a minimumof 1! to 2 pages and
o Demonstrate sound understandmg of chermstry :
"+ On the topic given
- *  Written in reasonable Enghsh
- » - With some reasoning shown
* Witha begmmng, middle and end -
s Elther No errors, or errors which are trivial.

. Condmons for the production of methanol must be dlscussed with reference to rates and equihbnum
' 'Propertles and uses must also be discussed. There isno requlrement for these two sections to be equal.

rProductlon :

,There are a number of steps 1nvolved in The produetron of methanol The factors that result in a faster rate
_for each step must be dlSCUSSBd :

- Equations L ' _
- CHy(g) + HO(g) ! CO(g)_+ BHz(g) . stepl
+ CO(g) + Hafg) |- CH’jOH(g) . step 2

* For-both processes -
'_ hlgh pressure (mcreases concentrat1on and therefore number of collisions per umt time),

8



. collide'more often)

. reaction would be a comprormse ‘

b 'd1scussed in terms of mtermolecular forces.

: lugh temperature (more partlcles have sufﬁerent energy to react and wﬂl be movmg faster and so?‘

L. oexgess reactants (lncrease n concentratlon) and ; i : S -
. usé of catalyst (alternatwe reaction pathway w1th lower actrvatron energy provrded _so more COlllSlODS
e successful) will result in faster reactionrate: < ¢ T

..Thls ‘should be contrasted Wl‘th the factors that result ina ]:ughf yleld R -
| Forstep 1 hrgh yreld would be favoured by low pressure (favours side vnth greater number of gas S
P {partlcles) hrgh temperature (as reactlon is endothenmc) Yield and rate. are favoured by hrgh temperature, 4

. however, the | pressure. condltlons are opposmg ngh pressure_ are also expensrva the pressure of the e

¥ .,FOT step 2 hlgh pressure wﬂl favour bcth y1eid_ and rate, Whrle temperature requrres a comprormse SR
3 -Propertres and Uses :' R

P Phys1cal propertres of methanol such as 1ts relatrvely hlgh meltmg and bolhng pomt for its raolecular size’

“iand its nusmbrhty in water needs to be discussed in térms of hydrogen bondmg (the inclusion ofa o0
i chagram would be appropnate here) Methanol’s nnscrblhty in ‘water also explains why water can be use SRREY,
. to put out methanol fires. The miscibility of methanol in ethanol to form éthylated sp1r1ts ShOIlld also ‘b S

-_f,'-Methanol’s role as antrfreeze should be drscussed in terms of eollrgatwe propert1es
- '--’Equatxons should be written for the chemlcal propertres descrrbed e. g r
-'Combustlon CHaOH + 02 ! COp_ +H20

- . Formation of formic acid: CH30H + (ox1d1s1ng agent) i CHOOH : - (TR
Lo ‘Other reacuons of alcohols such as reactron w1th sodrurn could also be drscussed a.nd equatrons 1ncluded S ‘




