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SECTION A
Answ the questions. in hi ction. Yc woul n-to spend no'm than 20 minutes
on thi ti ﬁﬂﬁac ﬁleii n, select one answer from A t and putac inthe box X.
If ur mind, a line thr he box ¢ a he ark'your new answer with
a cross [X.
owing molecules has the smallest bond|angle?
I/
// ¢
/|
A/
I// I/
Total for Question1 = 1 mark
/ST
) 4
M M £ 1 X I /,
d is held beside a stream of liquid coming from aBurepte. Which of the
juids would NOT be significantly defl A
/ S
I/ //
/
/
\N /
» Total for Question 2 = ark)
/
S ts t electronegativity is true?
[s h er electronegativity than metals
d
fy decreases across @ period|in the Periodic Table.

ativity decreases going down a group in the Periodic Table.
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In Mhi:h series of compounds does the covalent|character increase, going from left to
rigkt?
A | Nadl, MgCl,, AICL., Sidl
B | SiO,,/AlLO.,, MgO, Na O
C| | Lil, Nal, KI, Rb
D| | KI, KBr, KA, KE
(Total for Question 4 =1 mark)
Vi
/I
YAV
Going down Group 2 from calcium to barium /
T/
/
A | the first ionization energy of the element|increases AN
Il/' //
B  the strength of the metallic bonding increases. d
C | the polarizing power of the 2+ ion de
D the stability of the nitrate to heat de
5 = 1imark)
Fullerenes, graphite an rea in
petrol, but diamond and &aphit ot TR cause
.
A | the bonds #ffween t o s1n fullerenes are weaker than in
iamon ph
B | diamond an re i tructures but fullerenes are molecular
Ct re delpcali s in diamond and graphite but not in fullerenes.
\
D | the "bghds in diamond and graphite, but not in fullerenes.
| ( (Total for Question 6 =1 mark)!
lium (8 is more soluble/in water than in hexane because
aay4
intermolecular forces between water molecules are stronger|/than those
etwee ane cules
2xane molecules/cannot fit between the jons in the/sodium chloride lattice.
C | energy is released when the ions in'sodium chloride are hydrate
D  sodiumions.and chloride ions form hydrogen bonds with water.
(Total for Question 7 =1 mark).
3
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Hydrochlorjclacid and sodium |carbonate solution react as shown below
2HCHag)+Na-CO(aq)—>-2NaClag)+CO-{g)+H-O)
7 2 3\ 7 AY 7 D j 2 "7
Whichsampleof 'sodium carbonate solution witlbe neutratized by 20 cm>[of
0.05 mol dm="hydrochloric acid?
Volume of sodium Concentration of sodium
darbonate/ carbonate/
3 mol dm:?3
I/
A 10 5 /N
// g
40 5 ) /
/
C 40 N /
I// I/
10 1 17
)4 ’
)4
otal f6r Question 8= 1 mark)
4
/ /|
I/, I/
/ /’
A white solid produces oxygen /it/is heat it ng other gases. The solid could
be /
/
A lithium nitrate
otassiup n h
\N /
L _strontiup ate,
calcium oxide. /
r Total for Question 9 = 1 mark)
= k
Yy
_ id s fiatgPand produces steamy acidic fumes with concentrated
XN [ile @ could be
carbonate
\
N si [fate.
| dlver chloride.
| sodium chloride.
otal fo estion 10=1 mark)
4




11
OH
[he systematic name of the compound with skeletal formulashow eis
A | 1,1-dimethylethanol.
Vi
B -dimethylethanol 4l
/[
C| | 2-methylpropan-1-ol /
4 //
D| | 2-methylpropan-2-ol AN
Il/' //
(Total for Qu % 1 =1 mark)
J
/
4 ,/,
12-Samplesof 1=chl ropane and 1-bromopropane are warmed i water containing
dissolved silver nitrate in the presence of ethanolglihe T-chlofopropane reacts more
slowly/because /
Ay
A| | the C—Cl bond is mor arthar C+ C
B the C—Cl bon DI han d.
C | 1-chloroproj less sol ar mopropane.
Al /
D  1-chloro ne glagent than|1-bromopropane
/ (Total for/Quest 2 =1 mark)
13 Thereacti one with water containing dissolved silver nitrate in the
presence of ol
a
e
ilic subistitution
A eléctrophilic substitution.
ree radical substitution.
y (Total for Questi 3 =1mark)

5
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14 The :orer:)und with formula CH,CH(NH.)CH. can be made by reacting alcoholic
— lammoni ith
A propane
ropene
. 2-chloropropane.
ropan-2-o
otal fo lestion 14 = ark
V4
// g
15 ) /
/
A/
I/.!\\ // I/
Fraction of JARAN 1A
nolecules with [\ / d
narav E I
A | I - .J)l- | == /l i
/ |
i
/ i
|
|
I
|
3 ZENe g’l
\N | /
The energy marked we mann distribution shows
/|
A thg most cor e molecules
B thegctl 1€ tion
| . _thed tion, ¥ of a catalysed reaction.
4
4 olecules with energy greater than the|activation energy.
= /
otal fo estion 15/= ark)
y' ! I/
far FAFP.STY, H=P RV 1 S PP H in thi TP aler H
U< Tor Wy Eklt_-; nytn write in thi space J_,aﬂ-u-edlt.
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L
16 |In thé ndustrial p'ocesi irﬂ/olvhg gas phase reactions|to produce ammonia, man
collisions between molecules. are unsuccessful because
A _gas phase reactions are reversible —
/I
B | the collisions ar t energetic enough to break the bonds in the molecules
/
C| | gas phase reactions can only occur when a catalyst is present -
/
4
D| | gas phase reactions can/only occur when|UV lightlis presen —
(Total for Questi 6 =1 mark).
/
7
. . | IININiniS HimvAI7s
17 The molecular (parent) ion in the mass spectrum of i@ hydrocarbon containing '*C ahd,
"Hlonl /|
A | is the peak with %ghest relative abundance. a4 [r——
/
B is the peak with highest charge. 4N ———
/
C| | is the peak produced by the most stable fragment. i —
D | is the peak with highest mass to ———
7 =1 mark)
18 A compound which has or P Wit nthe
mass spect coul
V. /
A | propanal CH, —
B roparn >, C ,/ ——
Cp -1-0l fCH A —
\
D pro ‘(, YCH J————
| ( (Total for Question 18 =1 mark),
1 ichlof ¥ lowing would not be used to assess whether the use of a bipofue
o4 £,6m a crop of sugar cane is carbon neutral?
Th to
A fuel used to operate farm machinery ———
B pesticides and fertilisers used ————
C || energy released |per tonne of biofuel ———
D| | fuel used to process the crop ———
(Total for Questi =1imark)
7 L
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he scientists I%avé rec$n%er ded that chlorofluorocarbons
FCs no osols is that they
otal/fo lestion 20 = ark
V4
va
OR SECTION A =2 A
/
A/
I// I/
4 //
A4
)4
/I
/ /
I/, I/
/ I/’
I/ //
/
/
\N /
/
4
Yy
/
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/
/I
S/
/
4 ) /
/ /
Il/' //
v/
/S
/
i

e
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. A
Answer ALL the questions. Write your answers in the spaces prov ‘]
o
21 {3V (D S ealina el vk Pe 1y ueed when H an e A "3!]'4 Arater Mlrite
p 4 | I\ ,I I\I' | | 1 1N ] | w9 1§ 1 | 0 1IN ] LW | L ATAYA L wedl | W | e L ATAV/I N N | L ’ | vQa 1 ATATAI N
i * } ] fa) Il II II I o ) AV 4 <
< YU LIO’H W o < Lo rrrreraamT pragT 2 LLILL AV )

/
d
// ¢
)4
(i) _The reaction!in (a)(i)lis ¢ oX reaction. State the initial and final oxidgtfon
umber f@&y&m@n that h@E@SI s oxidation mber. / /
A Y
// //’

/
.............................................................................................................................................. A A
/,
A 780 8 O O O I
I/, I/
/ I/’

(b) Dilute hydroch .
guation for th ction which symbols are not require
L] 4 ] ] ) L]
/
| . '
Yy
_ »
i § ddded to another sa eof fution p ced
B ull the appearance of the resulting mixture differ from the mixture /
! 7 _Explain this differen
V'I Y
012121 (5T > /e oo et e e e et o e st e et s et e e e e s et 1 e e e s s 1 st UV
n&tion|.....L. Ll Ll L L L L L L L L 1 1 0 U

10

P 4 1 6 5 0 A0 1 0 2 4



11

Turn over

W =
)
: ot
Y L)
4 =
: N4
el Ol / / I.wl © in
el Pas i H N -u - 1]
=} S 4 IR T 9
7 Y = NN <0 ~
I N 25 h
S %, IS N = o —
5°] = p // /f/ uvl m” .ID —
& N\ b 2 —
N L2 2 ) j—
e} N\ <) ¢ - —
c a NN id —
iy hm N 3 m = —
= D —]
g = NN\ w € e —
S % o N 5 © = —
[l 1) |1
S 5 o % —
O P - N o5 © o ———.
ey = = c — j—
© = = 4 N —
(W] e T o) I
i 20 —— O
S s bi & —
U .ﬂu ( "A
S I
© &) —— O
Ne] Wu Y- / ]
Q pan =
o] O [ C —
= BN o —
s o B (=3 < —
— = § © —
= P X | \ —_—
O —| —— I} / —
c el . > ) N —
Y2 o - N —— &4
5 3 7] < - _—
m (@) v_u. = == ) —
(] o c B o \ —
v 22 >N 5 —
% lm\ .nn 4- [ = 5} +— j—
= @ N H '
= 3 - = 0 D | ¢ S \
. < T = |
Q. ey =B
g U ¢ = T W
g =5 | £ T 5w
£ 2ol v = n—O0—+5
25 (U 50 D £+ \
= < 2 - i [ N
Q= [[Z2 o | T E DD s N
= 2 c = S0 e = AN
F o TS = o a5 =
—_ g ..“l —
= C T > i
= - = N
cl , : >
W u
& & ] a
Ll - o



I/
/
/
7 //
Ve
/
//' ,/
/ //
I/ /
)4
/I
I/ /,
/ /, ’/
/ e
7 / //I
/
/

N

12

P4 16 50 A0 1 2 24




N
N =
N @)
N\ -
e O\ = U
o —] —_— N N X I%
£ 0% SAN -
= T C T 2\ )
O -~ A o i € i)
m i N -~ en a &
i Wu + w“ r_ N k= m
= S Z =ilfa’ N2 £
= 9 R o NN B
o] w—C . an : NN E
m -5 @ .MN NE N\
v © C EIRY AEDN
el _ € o
%) - o o g 2\
= =) = NC
2 .M ki o [U s
1 p= T 4 1 u
[4%) — Ll -
+ O Y jeu
2 £ £ g
o ] a9 o
_ = [ C
b s ail ! ur
3 iy =
ie) & M@ o] ©
1 o { € = >
Ng 5 i =i =
Cl o A q) < 3 Fad
VS u A v par
=T \ﬁ = = = i
=e % T 3 © O T
O psi S O R
_ 0oV |..£ 0 (@) +— O - =
o5 = oo w e
O c | 9T 3 v = = N
O P = = = ., T
Vid g ¢ 0 ol 0 & a4 &
<% s = % =T < m
ey mn o) gLa T =
— | = O« jan) r ]
o || B8 Q =29 g [OE=
- )T v T D s
B () [ o al ® = = 5
O O | o =\ i = H
=1 Y g + iR o O
c T A§ Al iy g
O'%x | & ¢ ¥ R o &=
o) = C = S0 " = = T
=2 = U = =y = =
QLT
= —~ = — =
o ||= = g &
<
N
(o]
(o]

13

Turn over

4 1.6 5 0 A0 1 3 2 4

P



AN

(b) Phosphorus(V) chloride, PCI,, can be used to test #cr the ~OH groug
escribe whaat would b nwhen phosphorus( hloride isladded 1
butan-2-ol. ”l\ghg%ﬁti'\r for the reaction. State symbols are not required
Observation . ]
Equation
/
S
/
/
A/
(c) Altertiary alcohol, A, is an isomer of butan-2-ol S
/ //
() Butan-2-ol an an be distinguishe varming|separ N with
nixture of potassium dichromate(Vl) and sulfuric acid. Stg¥€ the/observations
: el A I I A /
/ /
I/, I/
/ I/’
Observation with butan-2-ol ... . 4. .| ... 874 518 1
/
........................................................................... 80, A O O S
Observation With A - . A - 74t s o e e s P Bt 1 e oo s e ot et e s STV
\N /
(ii) Give the struct I,ar’b > organic produdt which forms when
-2-ol i
| . '
Yy
| »
— /
V'I Y
’ 0 1 A AT O O R
P 41 6 5 0 A 0 1 4 2 4



(iii) Explain how i%fr‘arie roscopy could beused to detect whether

-~

(=

et

1
1

N

(®)

%
oX
D

=.

D
=1A
N |~
D

(Total for Question 22 = 11 mdr

/
4 ) /
/ 4
Il/' //
/
y A1y
/
i
/

"
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23 The boiling temperatures of fluorine and two of its compounds are given below.
Substanc F. H.F HF
/K 8 195 93
7K 85 195 293
(@) A moleculeo Zhﬁs Ig eltectrons
Which intermolecularfor epends to a large extent on the number of electrons
N the maoledule! P
/
// ¢
A // ......................
/
NEER e e A/
Q) LdalCUlate Uil noct v tectrons th-a molecuie ofC 3 vé
/ //
SIS
/
/,
/ /
I/, I/
/ S
I/ //
/
(c)l BExplain why the boili ratur L i70 or than that of E_, referring t
the interr cular fords =
v V4
\N /
................................. W
.................................................. 410 1 0 S U O O U 0 U U U 0 v O oo
e >
— /
r 1 . £ 1 1 ]
EXP neto H*gtup..r&t'u TAE IS mghestit res
y' ! I/
....... A
) AN
P 4 1 6 5 0 A0 1 6 2 4



(e) Explain/why the values of the boiling temperatures for Cl,, CH.Cl and HCl do not
follow the same trend as F,, CH,F and HF
.
/
I/,
/'
/. /

17
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(v)| Hence calculate the percentage by mass of tin in the rock.
/
/I
(b) (N What dhahge could be madlein Step 4 to rove the reliability of the re i/ /'
/
4 ,//
.......................................................................................................................................................... A AL
4/' //
/I
g
/
(iii) How/codl e eMr i the titre value be reduced without using
/'
() e carried out with or without an indicator.| What colour change
tth d-point iflan indicatorwas noet used? The tinionsar
coloyics>
(Total for Question 24 = 10 marks).
AL SECTI =3 ARKS/|
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(iv) Explain why the ad:il*lon oflan|acid, such as hydrochloric acid, prevents
hydrolysis of bromine.

( Isu he hydrolysis of bromine is endothermic, explain how anjincrease/
in temperature would affect the equilibrium position for the hydrolysis o /
bromine /[

4/' //
/I
................................................................. ///'
/
............................................................................. e
1/, '/
7
Ay
(vi)j Use yourKno viedh da Diaiinv h‘/ animcreasein
temperature increfges th © 0 r of bromine
.
)/
I/,
‘ v
vii) Use q the hydrolysis of bromine ito that it is
L agifn reaction
B ( L1)‘ T FH A ()EL’HI a.." B '( \.I) T IO un.ll
/. /
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rbon|dioxide

D
=)
Q)
*%)

ea, therelisa d r%am c#quilibri&m{ i)e we
ioxide in the surf :

car

D

L (

N |+
‘o)
~
L
=

[
o

O >
o

CoH{g=L0tac)
SSAE), Stae

1
S S S S S S O O S Y S O S S O O S S S S N S S Y S S N A SO N SN
..................................................................................................................... S
/
/7
J/
5 /
yAdmnyy
4
// /
/. /.
.................................................................................................................. A 8 e
/ d
// .......................
/I
o /
*(ii) Carbon dioxide!dissolves more easily in seawater/thanih pue water because
7/
seawater-contains carbonateions 0O ¥ nd-thefellotving-reaction
B % / // e 4
ccurs /
I/ //
Co4q) + H_O( -, 2HCO.(aq
Z 5] 5]
/
xplain how an in®&easé ue rbonate ions in sea water
attectsitnearn ofcarbo Xi i theatmosphetre
\N /
.............................................................. A
/
| .
;
.................................................. S I I T I I T T  —
] »
v oXide and-water vapourboth-containpolar bonds /
\ ARSNEN £ | + e L tadrlae?
g )y fect-aoes mitrare Rattion haveron t onas mitnes 1otecties?
T 7
V.t
/
V4
22
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