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SECTION A
Answer ALL the questions in this secti o Id aim to spend no more than ; inutes on
this section. F rﬁf'h question, select one answer from A t puta 'oggm%box&
:ltf',..' uch je yof mind, Ot ine through the t x 54 anc th mark vour new answer with
A SIS AP FZ.
1 Crudeoilis separat dll.l":lr ctional distillationina fractionating column
Aco PO dobtai cu:fl m-higheru olomnhasa
A
—— A|_higher boiling temperature and higher densit s
| S A
— B _higher boiling temperature and lower density. ) /
/|
—— C| lower boiling temperature and higher density. ARy
I// I/
— D lowerboiling temperature and lower density. (A
SIS
Total f ueftion 1= ark)
/I
/ /
2 | Alhydrocarbon contains, by mass, 80% carbon angs0% hydifogey
/ /
The molecular formula for the carbon is VA4
/
/
——— A Hk
——— 3 >Hls > g
9 | /
—— L GHe [, ||
— ) C,Hio /
Total for Question 2 = 1 mark)
~ K
| 4
3 [The humbe 2N ers\with the molecular formula C,Hy is
4
B 37
4BV
/ Total for u%cii ?3-- mark)
7~ |/__Use this space for any rough working. Anything you write in this space will gain no credit.
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What|is the systematic name of|the compound shown below?
A | E-3-methylpent-2-ene
B | E-3-methylpent-3-ene
/
C| | Z-3-methylpent-2-ene 4l
/| /
D  Z-3-methylpent-3-ene il
S/
(Total for Questiopd 1 mark)
4/, // i
/I
Propene gas is shaken with bromine water, The main product is /S
1,2-dibromopropane
B | 1-bromopropan-2-ol
C | 2-bromopropan-1-ol
D|  propane-1,2-di )
M (Tota r Question 5 =1 mark)
/
6__Theioniclequatfon ction en copper(ll) oxide sulfuricacid is
//
A 2 + SO, LUO(s) > [HO(I) [+ | |ICuSOL(
\
2H a + | UO(s) = [H,O() [+ [[Cu™(aqg)l |+ SO; (aq)
C  Zsa Cub(s) — HO() + [Cu*(aq
a +£077(s)_ = | H,O(l)
S (Total for Question 6 =1 mark)
2 |
S ranyroug orking. Anything you write in th s<pac&mlng in no credit.

3
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7 How many neutrons are present in 1.0 g of helium?

[Avogadro canstant'=/6.0 x 10 mol™"; molar mass of |

—— A 3.0 X107
S—— 1.5/ x 107
m— L 1.0 x 107
— D 0.5 x 107
8  Sodi Ifate is formed when sulfuric/acid reacts wit
unhder suit conditions

The atom economy by mass for the formation di
m—— 649 /
—— 3| 66° ),
—— C 809 N~ | L ) :'a’
y . o
E—— 91% ,-\.-.
VI .0.:,’
Total f uestion/8 /= ark) §§:\:§§§°
y P
9 | The nitrog 10¢ en air gh aparticular day was 0.150 ppm by mass. R
S | 7 3 i S
| e densit alL 25ka S8
é S
= — > e
W itrogen dioxidelin 1lm? of air on that day?
A T, kg
4BV
. x 10"k
1.84 x 10"kg
D 1.84 x[107 kg
vl VA Total for u%sfi %9-- mark)
Jse this space for any rough working. Anything you write in this space will gain no credit.
4
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100cm’ of ethane, C,H,, is completely burned|in 400.cm? 3# oxygen.
(LHg(g) [+ [37205(g) | — | 2L0L(¢ + H,O(l
Whatis the final volume of the gas mixture, in cr 13, frall volumes are measured ur
standard conditions of 298 K'and 100 kPa?
A | 200
B 250 /
/
Cl 500 /
D | 550 /|
(Total for Ques gﬁ'|_1 =1 mark)
/
y it
Sodium reacts with water to produce hydrogen. /
/|
/ /,
Na(s) + H, Ol =1 aq) ¥ #H,)
J/
//
Wihat volume of h anogen, i cngh deristgndard itigns, 15 rormea - winet
2.3 g of sodium reacts with exgBss water, P
[Molar volume of a gas = m , molflr of sodium =23.0g mpl]
hJ
/
A | 1.2
B 24 /
c S
D 2 y
] d (Total for ag =1 mark)!
3 y rough working. Anything write in this spa ill gai redit.
aVa
5
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12 Which of these compounds contains the greatest percentage by mass of nitrogen?
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'i(o calculate the heaLt energy change, Q, for|a reaction in aqueous solution, the
q ation'used is
Q= mcAl
Hicucuat-to takerthelvalueof cthe—<pecifi +eanacitvoft colutiomn—a<-t}
LIS I~ LS \S v apae CunrICTva < LEASIE®] T4\ VI B AN Icactva \.Iy\JII.IL =AY T Ty aog L
specific heat capacity ot water, 4.18 Jjg | TC , and|the value of m, the mass of
solution; as the volume of solution.
Which statement about these values is true
Vi
/I
A Both|these are exact values for/the solution. / |/
/|
/
B  The value for c is exact but/the value of m is @pproximate. Vi
/
/
C | | Thevalue for c is approximate but the value of m is exact. Jayd
/
D | Both|these are approximate values for the solution /1
/
(Total f¢ /)gec ion 14 = 1mark).
/
/
1/, '/
15 Which/diagram best represents the shapes of t ectrondepsity contours for the
ions in sodium flupride? SN
_ /
A~ D i
N N M
/
- /
B [ (e
=Y 4
/ )4 S—
AN
(o N
/ ( NtF! for Questi 5=1mark)
se this space for any rough working. Anything you write in this space will gain no credit.
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16 Ammonia gas lis oxidised in the presence of a IaL(inum catalyst
4ANHi(g) | # (« — | 4ANO(¢ + | | 6H,0(q)
i tandard enthalpy change of format
Stiostance 5
/) mol
NH5(g) —46.1
NO(g +90
I/
H,O(qg) =241 S/
//I (
From the data.in the table, what is the standard enthalpy change of the rn"cjz(n inAkJ mc
/ /
//' /
— A +905.6 (A
S S
— 3. 105 J/
/I
—— | =105 p, N
I/, I/
—— ) —905.6 (1A
I/ //
otal for Question 16 = 1 mark)
/
17 _In which reaction wouldtfe stanc entr 1ge of reaction be closest to the
value calculated onlyfising mean b ta?
— Al CH.CH(c = H,,Cl(g) + HAl(g) :
—— CH,CHs(g F | ICH,CH,CH,CL() |+ | HCl(g) 2338
betetesels
m——— . H 7> | CH,CH,CH,JCHLCL() - 4 [HCl(g SR
= T e
/ = 5 s
= L y g
otF!f.sQue“\.ﬂ-- mark)
rough working. Anything you write in this space will gain no credit.
= a,
2/
8
— D 00 OO
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of ammonium nitrate is dissolved in 100 cm® of vvaker the temperature

he temperature fall when 0.02 mol of ammonium nitrate is dissolved
ter, under the same ¢« r-..j ions?
/
YAV
(Total for Question 18 =1 mark).
Vw4
P /
llowing enthalpy changes cannot be determined directly by experiment?
/
hange o YAy

formation of water.

D|  formation of ethlar

(Total for Question 19 — 1. mark)
L/
20 In which paird U les colain/a triple bond?
//
A N _
( v
C 4
>ldn
), (Total for Question 20 =1 mark)!
A7

N
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SECTION B
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(V) NamLe tl%e iece of ap&)aratus which s;hbu d ﬁ)a Jsefﬁ td add portions of abouk 1am?
of concentrated nitric acid while the mixture is boili
..................................................................................................................................................................................................................................... /’
(Vi Aftereachiaddition of the nitricacid, ardr IRY xture'is added to //
potassium hexacyanoferrate(lll) solution. |If iron(ll) ions are| present, the ,/
following reaction occur
KilFe(CN)el(aq) | H Fetl(aq)| | — e;lFe(CN)dl(s) [+ [ 16K (aq /
/
NI . L yani
State't ype of reaction tha rurs between iron(iijjionsian /
potassium hexacyanoferrate(lll). v
4/' /
/I
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ l//l ~~
( o =] cta ~ d ramaratinn ic tfalrma i cililfaAfa o It W% N ,
(b)-The-second step-of this-preparation-is-to-mak imonium sulfafe s6lution by
e lici 1D L 3 H e i /S
e (4 IJII_‘ 1 SRS BRIV LILAY ] 8 - PRIV} LA® | P /
|y NINIE . ,/' /. i
(H——wirite-thejequation, mciuarngstat /i , 101 |//|' PAatton Ot
(6] suttate byneugralisi Il [furicAci hia onia sofutio
/
hJ
/
//
(ii gte thgmin e of 2.0 molldm™’ ammonia solution needed to
re cm? m m_"3<|| uric-aci
Y
aVa
11
VA RO 0 0 A —
Turn over
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(d) TI+|3 arodess civés 3 4CCo&ieId of ammonium iqLon(II‘I squate-d-Maker
Calculate the/mass of crystals formed.from the initial 0.050 moles of
irontl)-sulfate-Z-water
Tmol-ofiron{l)-sulfate forms-1-molo \mo HrontHb-sulfate J
7 d 7 + y
VN N e & 2 s o N anfHD citlfsta A Ay AQD ~ln 171
T AN H El ,//
///
/
/I
/| /
yavi
4/' /
/I
/S
/
AWt
| T J I/ / -
al 1 stion 21T = 19 marks)|
~
//
hJ
/
//
7
aVa
13
VA RO U 0 0 —
Turn over
P 5 0 7 5 0 A 01 3 2 4



. Autumn 2017 www.mystudybro.com Chemistry Unit 1
s Past Paper This resource was created and owned by Pearson Edexcel WCHO01

22 2-methylpropane, previously known as|isobutane, is a gas under standard :chd tions
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(c)| 21methylpropane réacts AitH cHIcriné, in the pre.;e%ce of uIHa/ olet radiation, to
form 2-chloro-2-methylpropane, molecular formula/C,HCl, and other products
(i) State the type and mechanism of this reaction.
/I
/
.......................................................................................................... .
///
(i) Wri sguation|to show the initiati tep of this reaction, using curly half-arrows
/
/I
/| /
S/
P /
(iii) Write the twa equations to shaow the propagation|steps|for this realszf'loyﬁo
form| 2:chloro-2-methylpropane.. Use molecular/formulae d
/1
rly half-arrows are notrequire /
AWt
%
hJ
/
(d)-One minor pra reactidl jg2,2,3,3-tetramethylbutat
7 // 4 4
[{)--Give the strt 2.2.3.3-tetramethylbutan
Y.
aVa
me the type of step in the mechanism that produces
7 )
2,2,3,3-tetramethylbutane
15
AT A 0 —
Turn over
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(iil) Explain how 2,2,3,3-tetramethylbutane forms as one of th oduc
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(iii) In/the bresen ce of a suitable c%tal st, 2-methylpropene FJ)r}‘ns G
ixture of dimers. Two of these dimers react with hydrogen to form
22 4-trimethvipentane
T T A Indhd A —
Draw-the skeletal formulafor2,2,4-trime hylpentane.-Use this to draw the »
gkélht Tt L'L"Lhcx.'lc NEeo 1': .LIIII rstorm d‘l‘: T 2-met Yipropene
/
4
= . ) i ] | ,//
2 A4rtrimetnylpentane
/
/I
S/
S/
Dimer A/
4/' /
/I
y it
(rH2,2,4- 1ethylpen S also nas ane. [twas|Tirstiadded to tuel tor
internal combus#on enginaadn 1 rom this, the octane rating of fuel was
devised by a ing 2 octane and ajvalue of|0[to heptane
(i) What is|the st tyré Pfisooctane which gives it a higher octane
rating than ?
Y.
ne advantage|of|using a high/ octane/fuel.
aVa
(Total for stion 22 = 21 marks).
17
00 YR 00 0 0 —
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(b) Chlorine contains two isotopes *>Cl and *'Cl.
(i) | State the numbers of subatomic particles in the nucleus of each isotope
Use/these to.explain what is meant by the term isotope.
/I
(i) -A-sampleof chlorine-hasa
Calculate the percentage a
rl\vl \vlr\ [1'd ||SvAvl r f\f Ll SI
rd
hJ
/
(c) (i) | Give thefe 0 he fir niSation energy of chlorine. Include state symbols.
//
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(i) The/following data can be used in the Born-Haber cycle for potassium chloride
ttice energ potassium chloride = —711 kJ mol™
Standard enthalpy change of formation of potassium chloride = +436.7 k) mol”’ ;
/
Standard enthalpy change of atomisation of potassium = +89.2 kJ mol™ Ve
7
. = - = N
Standard enthalpy change of atomisation of chlorine (2CL,) = #+121.7 kJ molT’ /
First ionisation energy of potassium =+419 kJ mol™
The following diagram summarises the Born- r cycle for the formation of || /
an ionic solid such as potassium chloride from its element 1
/| /
Gaseous ions » | |lonicisolid yavi
/
/
/‘ 4/, /
/I
/| /1
Gaseousatoms A
AWt
A P A/
A ,/ v/
% J/
b i
tlﬁ 3
I/ T
Labelthe arrows-udlh-tf -nd-hence calculate-the
L= L4 s agrruy T A} T r “ A BRI A [ ANAANSRL NG R L NN L@ g AN Crre
tectron atrinit xlorin
/
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