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SECTION A
Afnswetili:j‘he juestions-in-this sectior ﬁats- ould-aimto spendnom than 20 minutes on
this secti ot \hq' estion; ?‘@Ct I 1 'v'? fromAtoD putacrossint box&.
—if you change your mind, ine through the box $¢ and ti arky ew answer with
a cross [X.
T Silicon dioxide reacts with hydrogen fluoride to form water and a compoun ththe
formula HiSiF{
21 Lad OO O B I_ - 7..iF5 i -l') ) I/
//
The mole ratio of HF to H,Olin the balanced equationi yall4
)4
——— A 1:2 /
/ /
——— 3| 3 ,/' /
/ //'
—— ) / /
/
m—— )| 6: /
/ /
Jétal uestion.1.= 1 mark)
/ A n
I/ //
2 | For safety reasons, the conce ion of leggain pa@Ehowtd not
xceed 600 parts per milli ) by niss /
Therefore, the mass .o in o rar P should not exceed
—— A _0.069 N L J
/' .l-::O
E—— 0:;,::%:
SES0S
S
—— D 60 S
il s
4 SR
/ Tt et I Besss
= / Total for Question 2 mark) SRS
/ s
= | y B35
— T ' aifling the greatest number of chloride ions is
A 1Y 1.00 x 10 mol dm* AlCL,
4BV
- “of 1.50 x 10 mol dmT" MgCl,
0cm’lof 1.50 X 10 imol dm™T HC
"D 10cm’lof 2.50 x 107 mol dm™> CaCl,
2/ Total for Question 3 = 1 mark)
2
— D) A
P 5 5 4 2 3 A 0 2 2 4
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Which statement is true about the ions Mn? and 5Fe?!?
>’Mn?" is deflected less in almass spectrometer than *°Fe”’ ——
B | They have the same number of electrons pr—
/
C | °’Mn’" has more/protons than T°Fe”’
D  They have the same numbe utrons
Tota r Question 4 =1 mark)
Vi
0 ofla/1.00 x 10~ mol dm™" solution needs to be diluted to make the 4l
concentration!5.00 x 1074 ldm?C /| /
akd —
NVhat volume of water,lin cm’, should be added? yavi
/
/
Al | 2( // y ——
/
B | 4C y 4y ———
D | 200 —
n 5 =1 mark)
6 [The Avogadro|constant is g0 | mo
The number of atom 5glof nitt O m de, NQO, is
/
3.0 X b ———
B |6 ° I/, e —
C 2\wl0’ ) —
D 9.0 ) —_—
] 4 (Total for Question 6 =1 mark)
any rough working. Anything you write in this space will gain no credit.
aVa
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Nitroger rnonoxibe reacts with oxygen to form nitrogen dioxide.
?NO(9) + O,(g) — 2NO,(g
200 ¢cm’ of nitrogen monoxide is mixed with 350cm” of oxyge
What is the total volume, in/cm, of the gaseous mixture when the reaction is complete?
All.volumes are measured at/the same tem ire and pressure
A 20(
3. 35 /
. 45 VAl
7 //
) 55 /
/ /
Total for Question 7’= 1 mark)
//’
S
The first six successive ionisation energies/of an element X are giver in tHe table.
/I
/ il
lonisation ener Ik 2n 3rd ||/ 4t} 5th 6th
/| /
\\’Illell( N !_ 1577 4 //—g 160 1978
atue/k}mol 5 735 6 35
‘ /
The formula of the oxide gX i tllikigy t
A XO, g
1 11
B XO; ||,
: / B
s
SES0S
D._X; S
4 ::&:::o
& S
4 Total for Question 8= ark) SR
g i Sl
_ » Piesesneeses
7/ ot
= — / S
Thymo cupied orbitals in the third quantum shell of|a silicon|atomin
A\ V4
|/
4
D 5
Total for Question 9 = 1 mark)
4 MV O 0 O 0 O
P 5 5 4 2 3 A 0 4 2 4
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2se statements  is carrect?
ionic radii of the alkali metals/increase down the grouy —
\
ionic radii for the ions Na,Mg*!, Al”" increase across this series —
/
/
irst ionisation energjes of the alkali metals increase down the group
7
7/
nelting temperatures of successive elements in Perj ayslingrease 7&
s the pe iod
(Totalfor Qtu esialoiﬁrz‘lﬁ_:imm&k;
/
4 would {to show the gr t character? -/
ound would be expected to show the greatest covalent characte //
/ //I ——
/ 4
4// / | —
/I
y 4y ——
/
D KCl v —
(Totdl fof Questi =1.mark).
/
Ay
12_Phosphoric(V) acid, H;PO,, can de ho rys’in two stages,
/
) P,O,
M 40 O — 4 3"‘ )4
Da /
Formula p 7 0, P05 = PO,
Molar mgss/gmol” 32 28 3
! T ’
he perce oy, by Whass, for the production of phospharic(V) acid
from phosp s}
/
I ——
| —
(4,/ ———
0 T
/ (Total for Question 12 =1 mark).

5
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13 This questjon is about the reaction of nickel(ll) carbonate and hydrochloric acid
NiCO;(s) + 2HCl(aqg) | NiCl,(aq) +!CO,(g) + H.O(l)
(a)l Thelionic equation for this reaction lis
—r A NiCO;(s) + 2H"(ag) — NiT(ag) + CO,(g) + H.O(l)
—— B| Ni“'(s) +/ 2Cl"(ag) —|NiCl,(aq
— Ll Ni“(s) + 2HCl(aq) - NiCl,(aq)|+ 2H"(aq)
/
— D NiCO4(s) [+ 2HCl(aq) — NiT(aq) |+ 2Cl(aq) +/CO,(g) + H,O(l /S
/
~ //
(b) Excess hydrochloric acid reacts with 0.20 mol of nickel(ll) carbonate Vi
What is the volume, in dm’, of gas produced at room temperature and préssuré
(1.mol of any gas occupies 24 dm? at room temperature and pressure)/| |/
/ /'
S
— A 1.2 /
/I
— 3 2.4 pamiye
I/, I/
——— " 4.8 / /
— ) 9.6 /
/
(c). What is/the minim ume YEaydro id w concentration of
moldm™ thajfeacts with 0.2 | carbonate?
N ! ‘ / :'a’
y L o
— A 20cm’ ) =
7/ oty vt
——— B 5 P g\zfgo
ot
¢ s
E——— Cl 110 n ::%:2:
‘ i S
] 4 s
— | D 200 s
/ e
P
= = / 05050
(Total for Question 13 = 3/marks)
is r any rough working. Anything you write in this space will gain no credit.
o |/
P /
6
— D) 0RO O
P 5 5 4 2 3 A0 6 2 4
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14 When 100¢m’ of 2.0 }noldﬂn"{ sﬁd um hydroxide solution|is ad&ed to Odcm3 of
2.0moldm? sulfuric acid (an excess) to form sodium sulfat ,thé@mp%@@ggﬂ& is12.5°C,
Energy transferred (J) = mass | x 4.2. X temperature change
What is the enthalpy change of the reaction in kJ mol™'? /
/
9Ya Y A9 19 7
HE - e
0
B AH=-100 %x/4.2 x 12.5 X |04 —
/
/I
200 x.4.2 %125 /
Cl|AH = /L ——
0)p4 yd
S/
D | AH=-100 %42 x/12.5 x/0.2 AN —
4/, //
(Total for Question14 = 1 mark)
J
/
15 Hydrogen is manufactured using the reaction i
/
/
H, + H,0 = + 3H,/ /
/
he percentage yield of hydroge this proc 0%/ | A/
hiel mass| of lhydragen,|in ftoy whiah an| rog diifrom 160 tonnes of
methanelis )
- A J I
/
C |6 ,/ ——
D ———
g (Total for Questi 5 =1 mark)
Y.
] rough working.| Anything you write in this space will gain no credit.
aVa
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16 The repeat unit Jf a polymer is shown.
[ CH, j
C C
CH, H,
Whatlis the systematic [name ofthe monomer which forms this polymer?
/
— A 2-ethylbut-2-ene s
// (
m—— B 2,3-dimethylbut-1-ene ) /
/|
— C| 2-ethylpent-2-ene A/
//' /
— )| 3-methylpent-2-ene diyi
S S
otal fo lestion 16.= ark)
/I
/ /
17 A compound contains 31.25% Ca, 18.75% C and 5@80% O. /| ,
/ /
Itslempirical formula is / /
/
—— aC.Q /
——— 3 asCo ),
—— N a,Co, N | /
—— aCo i 4 D
/ . s
otal for Question 17 = 1 mark)
s
S0
4 :::%.?io
oleted!
18 Which rea ac 1 b-2-eng’to form the compound with thie formula shown ¢§§§§§§,
Sl
— % = SR
H SR
= — y B
o |/
) ter
i Sodium hydroxide
. . Hydrogen peroxide
D Acidified potassium manganate(VIl)
otal for Question 18/= ark)
TOTA SECTION A =20 MARKS
| | | 111
8
— AP T 0 KD
P 5 5 4 2 3 A 0 8 2 4
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SECTION B
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o
O
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o

o,

Na B
3
>
[

(V)
0
D
A
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=
[0)
o
D
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D
=
3
>
D

(b) I d Lsng 4 $ass spectrometer. The sample under

investigation is first converted into gas

w
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s
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(ii)_|State how ions of dif . mass par /

=
%

AL
XAATS
X .:.

o’
%
(%%
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(iii) Theions/even yce rrent in thel detector. Data from the detector ;
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(d) Désaribé, \J(vitlh the aid of @ diagram, the ba Jndincﬁ ina sam Ile o# zinc. You should
state | tractions which hold the particlestogether in the solid
/I
/
//
,/
/
YAV
S/
4/' /
/I
S/
4000 O L1 1 1 O L
SN
%
........................ h =
/
/ (Total for Question 19 = 12 marks)
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o seccmb ionisation energies of some elements in Period 3 are shown on the grid.
3 ’-I I | —
209U /I
/
4
///
2000 —
A P
ond lionisatior 7 /
i‘l"il’lllllll_1 / B I//
w4 ’/f \( 4 }
500 -+ Jl S] // /
Ih\l Cl I//
T yavi
4/' /
\)l 8 w— /I
y A
/
AT
l/ //
12131, 16/ S
— //
AtomfC@amber’ | /
\
(i) | Mark on the grid, wi 0ss, tl 94 ild expect for sulfu
T N i
(i) Write-an eqgl AHgiaging HSFOFERE second-onisationo
, /
araminit
//
Y
aVa

N
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(b) Magnesium and sulfur both react with :hIJrine to form chlorides with a formula XCl,.
gnesium chloride, MgCL,, is ionic.. Sulfur dichloride, SCl,, consists of covalent
bo rjé 1olecules
(i) Describe how the electrical conductivity of these two compounds d
(iil E) aWw 10 al d TrOSS l\jl:'l j"m Fll St Hl & dil_!‘! Y lje
o forelectrons-insulfurand-dots-(e)-forelectronsin-chitri
ter shell electron S S
y it
hJ
/
//
(i) Sketchan ele ulfur de
|
7
vz
(iv) Statet I lectr fensity mx fime ssium|chloride differs from tha
/ of sulfur dichloride.

15
I
R RO 0 00 T over
P 5 5 4 2 3 A 0 1 5 2 4
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(c) The Born-Haber cycle can be used to determine|the lattice energy of magnesium chloride.
The table below shows the enthalpy changes that are neede
nergy change AH / kJimol™
Fnthalpychange oflatomijsation|of [magnesiunm +147.7
First ionisation/energy of magnesium +73
Sedond ionisation energy ofimagnesium +1451
/
Fnthalpy|change of atomisation|of ichlorine|(2CL, +121.7]
//I i
First electron affinity of chlorine —348, /
/
Fnthalpy|/change of formation of magnesium chloride 6413
I//' I/
/ //
/ 4
3\ I~ P | | 1 +
(i)—The diagram-shows-an-incomplete Born-Haber cycle for the my oo
1agnesium cnioride frrommagnesiiimiand gnlorine /
) P /
omplete the diagram by writing the form oithec Ty ct species,
cluding state symbols, on the five e orizopfal lipé
I/ //
/
/
v 4
N / Va2 a)+2Cl g
[ o 27 TEYYI
4 / s
/ 2
s
oot
P
s = s
oot
& e
y e
% e
] S0
/ froasreey
— — s
/ Mats)+Cls(a)
p— y ‘ ‘ P dJNT7 AY
/
P /

16

— AR AR O 0 AR
P 5 5 4 2 3 A 01 6 2 4
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(i) Calculate the Iaktice energy of magnesium chloride in kJ *ndl”.

I//
/
S/
S/
4/' /
/I
y it
) 0 = 19 marks)
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N

N
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21 The compound hydra

N
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[R)

iquid whichlis used as a rocket fuel

It/reacts with|joxygen 1o form nifrogen and water

(a) Complete the Hess|cycle and, using data in the table, calculate the enthalpy change
for the oxidation of hydrazine, AH . ton-
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(b) Some bond enthalpies|are given in the table.
Bond Bond enthalpy/kimol
N==N 158
/I
=0 498 >
I\l——l QZ ; /,/
) ALA 7
VL §
N—-—H 391
() Calculate the enthalpy CI"a_@gg for the oxidation.of hydrazine, us rgij&%b n d »
nthalbv-values-inthetable YAl
4 ,//
NI 1 1\ s NI | s /' I//
NoHL (O T+ 109 =1 Nulg 2H,0(1) p /
4/', /
/I
y it
hJ
/
I/,
(ii)| Gi NS > eN4Ipy change calculated using bond enthalpies
i _falcula from the Hess cyc
7
/
Total for uestion =7 marl s)
\ \

T
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22 One component of petrolis deca 1%, CioHss.
(@) Decane reacts with/c ne inthe presence of ultraviolet light to for mixture
of products
() CJomplete the equation for the initiation step, including appropriate
vl Avraare
IlII’ | MAPATAYA
ct C
Lo I . . 1 1 o 1 . I/
Ll rite equations, using malecular rormulae,[Tor ftwo propagation [steps. S
J/
)4
/
/ /
I// I/
/ //
S S
)4
/I
/ /
4
/
v
/I
(HH-Write-equations, usi | termination steps
other than the ongdh
>
4
/
/
| 4
y
| >
o |/
(0. cture|of decane can be changed by the process called reforming
——— he compound shown, whi n be duced. in this proc
4
7 / \
9 N
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(c)| Writelan eq‘u$1:i($n, Jsing mo e(:Jlérforrnu ae FortHe incom IetLe :L)rnb.lst on reaction
in which reacts to form carbon monoxide and one o duct.
State symbols are not required
/I
/
4
///
(d) Decane can be cracked to form a mixture of butane, and two different alkenes /
/
W ill Nav l:ﬁ@.-f rentn n!Fx’H,‘% f-i‘- ! F_ va
yaWi
(i + £ 43 larf //
VI n—eguaton Tor-thisreacu |‘|l ISt FmMolectHalr—Torn e ¥ /
’.'I' [ ol 1"\ o) | 'l T oY 4 / I//
ad AR \9J 1 \vJ 1 GuiTiicu 4
,/
4/' /
/I
y it
/
AWt
I/ /
1/, '/
o . . //
(i} EAp WAy geometricisormertsm—C w N TG-Winy kene
produced by this c¢racki N ctionga (e geometriciso S.
/
: /
; Ve
< /
aVa
: Draw the structure of the trans, (E), isomer of anialken ducedb
¢ ) the icracking|reaction in (d)(i)
Z (Total for Question 22 = 12 marks)
: \ \ \ |
21
00 VT 0 0 A —
Turn over
P 5 5 4 2 3 A 0 2 1 2 4
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23 This|question is about alkenes.
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(ii)| State why the amounts 3# each product are not equal
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