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Section A

1.  Which methods for separating the given mixtures into their components are correct?

Mixture Method

A mixture of solid in a liquid in which solubility of the solid varies

with temperature Crystallization |

II. | Amixture of a solid in a liquid in which the solid is not dissolved Filtration i

IIl. | A mixture of two miscible liquids with different boiling points Distillation

A. landllonly
B. landlllonly

C. llandlll only

D. | liand il
2. Chlorine is a diatomic molecule that contains 75% of *Cl and 25% of *’CI.
Which graph shows the full mass spectrum of chlorine? 35
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Which orbital diagram represents a correct ground state electron configuration based on
the Pauli exclusion principle and Hund’s rule?

A. /H/

g5

11~

12

2p

117

B. /ﬁ/

1

2p

/] /1 /D /. /]
C. e 4 %
1s 2s 2p
/] 7 /] /‘ [/ /1
m / / /
1s 2s 2p

001

5.72g of Na,CO,+10H,0 (M, = 286 gmol™) is dissolved in water to prepare 0.4 dm® of

aqueous solution.

What is the concentration of sodium ions, in moldm™, in the resulting solution?

S Pty - B OL ok

Q.OLM/O"'( Ao ?

T 0. oy wl (d’

A, 0.02
B. 004
‘c. 008
D. 010

In which of the following sets of conditions does the gas exhibit behaviour closest to ar@

N

=

226G a il

Cc = V\/\/ -

Pressure | kPa

Temperature / K

100

273

Z001
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6.

7.

—4-

An expanded view of the NaCl lattice is given in the figure.

Na*

Which statement is correct for the lattice structure of NaCl?

A

B.

C.

The ions are held together in the lattice by covalent bonds.><

The forces of attraction in the lattice are very weak. <

Each sodium ion is surrounded by four chloride ions.

‘D.  The structure breaks apart when dissolved in water. ™

What are the electron domain and molecular geometries of IF," ion?

Electron domain geometry

Molecular geometry

b

. Trigonal bipyramidal ~ Seesaw TR
Tetrahedral Tetrahedral
Tetrahedral Seesaw
Trigonal bipyramidal Tetrahedral

1 : ,
S deeko~ Ao oV

— Apz

V(/(/‘

/ \ 0 N [ :
S ovAnny A IRANN

N
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Which orbitals overlap to form o-bond and z-bond between carbon and oxygen in methanal?

o-bond ‘0" -

bond OQ'UUW \a‘o‘")\

=0
& MX O\ A

/C\ B~ o
H H AN wf 3‘3 - u( z
=P
o-bond 7-bond w ’;s
2 3 ?WQM
sp? and sp p and p M\u{)
B. sp? and sp® p and sp’ .
o4 ¢

D. sp? and sp®
o
Which species contain a coordination bond? 0 los ( ok S
s ¢ I/ \
l. o, v L o N :_:@ | \)
. CO,x~ a ™~ & e
. No,” v
. e
(@ Ry — .
A. landllonly C O - Selrue
B tandiiony] L0
l e
C. llandlil only . NeA
o= K\ — 9 dehre
D. L llandll .. YMA .
2
N
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10. What is the preferred Lewis formula for chlorate(VII), ClO,, ion based on formal charges?

—_ — B =

A. ~ :
10t :0:
IMl |«\
O—CL—O :é—Clw—é?':
| lo
:0: :0:

C — . o ﬁ — 1
108, Jo
N DU
:Q—ClZQQ :Q—Cozg
[ I
:0: 10

11.  Which statement best explains the malleability of magnesium metal?

A. The metal lattice is held together by the attraction between magnesium ions.

B.  The outer shell electrons of magnesium are free to move.

layers of magnesiurm ions can slide relative to each other. -

D. There are strong attractions between the magnesium ions and the free moving electrons.

12. Which material is a good electrical conductor?
A. Diamond
C. Fullerene

D. Silicon
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13. What is the IUPAC name of the molecule below?

o) 2/“ ~ch‘v-a\‘yk hex — 2 - onl

A.  2-ethyl-4-methylpentan-3-one

B. 4-ethyl-2-methylpentan-3-one

D. 3,5-dimethylhexan-4-one
2 (+ ﬂ Lox 2 Y(-D) =°
14. What are the oxidation states of the elements in Na,CrO,? Cox = 8 - 8
i - = L C
Sodium Chromium Oxygen
A. +1 +6 -1
B. +2 +3 -1
D. +2 +3 -2
15. \Which statement is correct for the group 17 elements from fluorine to iodine?
A. The elements become more volatile. < Ty B T
#B  The hydrides of the elements become more acidic. S ok aun Gedw” §
C. The elements become more reactive.; T mwh 2o e Hr =
oA
Hh

D. The bond between the halogen atoms becomes less polar. «
N von- p:,\zuf

Turn over
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16. Which aqueous solution of an ion is likely to be coloured based on the electron configuration of

that ion?
om0 307 o TR ey
B S LADU S8 -2 TAeD e (g 4 - o
cut DDAt 230 - IRy 3L rcc
zoet Uined Yt 20 = T3 DA o

C.

D.

-8-
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~ \ncoowghals A - sl el

17.  Which molecule contains a chiral centre? —me N% o> X

18.

A.  CH,CH(CH,)CHO ue” 4 %
“B.  CH,CHCICH,CH, i« KE gpoops N
A - “ T
C. CH,C(CH,),OH /K
oy
D. CICH,CH,COOH o
C:( i f?o * H 3
Wy 4 o]’\/\ (
What is the low-resolution "HNMR spectrum of ethanal? \1 \ /{,0 h
4 12 =
B. H-C—C ‘
‘ ! ' H 2 EL
|
|

K o

11 9 8 7 6 5 4 3 2 1 0 11 9 8 7 6 5 4 3 2 1 0
Chemical shift/ppm Chemical shift/ppm
D.
110 9 8 7 6 5 4 3 2 1 0 11 9 8 7 6 5 4 3 2 1 0

Chemical shift/ppm

Chemical shift/ppm
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Which pair of compounds represents the correct type of isomerism?

8825-6207

Type of isomerism Pair of compounds

T
A. Chain HgC——CHy;——CHy;——CHs  and H,C——CH,
CH
¥ SAhwe 8

OH
and |
H3C—O"""CH2—"'CH2—"'CH3 ch_CH‘—CHQ_CH3
T CTzan=nc

)

and / “
CH2"‘"CH3 H o— CHZ_"CHQ_CHs

C. Positional /
HsC—+—0—¢C
° t/, T Oty C
D Cis-trans \C C/ and \C C/ )
. 1S-1I = ]
7\ VAN
HsC CHj Hs;C H
The potential energy profile of a reaction is shown.
!
>
2
(O]
c
% Products
T
2 -
& | Reactants AR= Ve
. Eree é
Reaction coordinate ' N
Which reaction has this energy profile?
M1 B O+ S BewdsS . . \/\\f Ry
\‘ ~ N\~ ‘\"
B.  2H(@) > Hy(@ 2ol Seruivs - € e e ops

C. NaOH(aq) + HCl(ag) — NaCl(aq) + H,O () Nevrmnc srrons = E¥o

D.  CH,(g) +20,(g) — CO,(@) + 2H,0() CoywuEantron = € <o

Turn over
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21. What is the enthalpy change for the reaction in kJmol™?

) . : C,H, 2H C,H,
C@L *2(/01 o Z?At +%} .H,(9) + 2H,(g) — C,H;(9) - 130

: AH® | kJmol™ )
20 el 2\%/0 ;| kdmo (Lz‘%g 2
3%*) *7%1 —> G hg /rv;,,JL C.H. (9) 1301 s G —> tSé(
AN AACA ~p 2Tt H,(g) —-286
(1) raine —> Calle C.H, (9) ~1561 - Sl
A, -1561-2(-286)-1301 — - L 22O
B. -1561+2(-286)-1301 — - 3 &2 &
= -2z /
D. -1301-2(-286)+ 1561 — + R >z
8 22. Which equation represents the enthalpy change of atomisation, AH®, , of bromine?
A ) ) %(
A.  Br,(l) > Br,(g) - ?m‘ma 1 m\\ ok o
B.  1/2Br,(g) — Br(g) b (Bea ()
D. Br,(g) — 2Br(9)
23. Which of the following statements best describes an environmental implication associated with
the use of fossil fuels?
A. Increased biodiversity due to the establishment of habitats through mining x<
é B. Decreased emission of greenhouse gases leading to global cooling x
N

C. Enhanced soil fertility due to the deposition of coal dust -
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24. Which reaction is predicted to occur with the largest decrease in entropy?
A N@+3H,(@ > 2NH (@ 1o 7 C O
B. N2 (g) + 202 (g) - 2N02 (g) 3( ) _ Z ¢ N

<G 6C0,@) +BHO@ > CH OB+ 60,0

D. CO(g)+ 2H,(g) = CH,OH(l) Bcay  —> Lo

25. Equal volumes of X, and Y, gases are allowed to react in a sealed container to form XY, gas.
After completion of the reaction, the volume of XY, is measured to be 40cm’®.

What was the volume, in cm®, of X, gas at the beginning? \/&\v A Qéxb = md AJL’ D
)(7. - \/ng

X,(g) + 3Y,(9) — 2XY,(9) .
A 20 \/ > - Q& ><' \/1 - \/ (./VV‘Z ;
T (Qquu,} 3 \/ S OXV \/ < _
' - f < . . T . Q
8. 40 S SR PR :
\ . » 2 o .
wosmmmem 3 | Ve —> T vl YWY, Ve AN = Yo g
9 — 3 ‘
D. 120 N T Ta x Yo = 6O w3
26. What is the volume of nitrogen dioxide, in cm®, produced at STP when 1.28g of copper reacts with
excess hitric acid?
Cu(s) + 4HNO, (aq) — Cu(NO,),(aq) + 2NO,(g) + 2H,0()
Molar volume of an ideal gas at STP is 22.7dm’ mol™
227 e : %/, - 0.0201 . A W
B. 456 68 Tyl 5
N
C. 684 Nt = 2 < N
- 2« O-0Wwl
= O 0“8y .
4
N - / Vow

\/:V-\yt’ \(w\

L o OYag x 22 F
_0O.AIS duT

= A1y

Turn over
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27. The dotted line represents the volume of carbon dioxide evolved when excess calcium carbonate

is added into 100cm® of 1.0moldm™ of hydrochloric acid. — -

Which graph represents the production of carbon dioxide when excess calcium carbonate is added

to the 20(3 cm? of 0.25moldm™ of hydrochloric acid? ——>¢

s
T T
\‘\Vlr'- ot 7

_ 6°0%

Volume of CO,

wak WG

Time

28. Which reaction has the I6west activation energy?

A.  Cl(g) > 2Cl(g) € P>

Bord
B. HCl(g) > H() +Cl@) & o et
C.  HCl(g) - H'(g) + Cl'(g) E/0me~
EXQ _ ByOD
FOY\U’LW%\

=,
> Al Cx
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29. Consider the following equation:
2X > Y +2Z kuk\

Which graph shows that the reaction is first order with respect to X?
v Slep .0 J
A T

Concentration of X
Concentration of X

Time Time

> \ A.VW

001

Concentration of X
Concentration of X

Time

Time

30. Which statement regarding the chemical equilibrium explains why it is described as dynamic?

Z001

A. There is a continuous shift in the equilibrium position.

{5 The reactants and products continue tofeact.

C. The concentrations of reactants and products continue to change. /<5<

D. The rates of forward and reverse reactions continue to change. 7 2 <=

Turn over
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31.

32.

33.
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SO, reacts with O, to produce SO,.
280,(9) + O,(9) = 2S0,(9)

A mixture of 1.10mol of SO, (g) and 1.95mol of O, (g) was placed into a 1dm® container at a certain
temperature. When the equilibrium was reached, the mixture contained 0.18 mol of SO, (g).

What is the value of the equilibrium constant, K, for this reaction?

0.922 2SS0 1 O = 2304
A 09224046 C v [ 9 S
- n -09T (o) o0 9T
' 0.18x1.03

= 0O (¥ [ ¢q O A

0.92

C 0.18x1.49 N 2
. Loy

0.922 ‘ W = D
B 01gic1.49 Lo (KX 1 wd™y T =
In which of the following reactions does ammonia behave as a W?
A 4NH,+50,54NO+6HO . Soeeees .

WBW' NH, + H,0 + CO, — (NH,)HCO,
C.  NH,+ CH,CH,Cl — CH,CH,NH, + HCl .

D.  2NH,+2K— 2KNH, + H,

Which aqueous solution has the lowest pH?

B. 0.01moldm™@NaCl ., =
C. 0.01moldm™NH,HCO, Lt = awdc \u,a%'” = OunpApelin

D. 0.01moldm™®NaHCO, ; . .
(NP -7 neo,— - :
y >} - D\“"Ptby\;k&
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34. \What is the half equation for the reduction of nitric acid to nitrogen(Il) oxide in acidic medium?

WUHNO,43H 13 sNo+2H0 2 ° >t —> No  + 2
B. HNO,+4H" +4e” — NO +2H,0

C. HNO, +2H,0 - NO +4H" + 4e”

D. HNO,+2H,0 — NO + 3H" + 3e

35. Which compound undergoes oxidation when heated with acidified potassium dichromate?

/ e i © + S ) i
L CHCHCHCHOH (o — w7 7 & ¢ EVPC BN

. CH,C(CH,),0OH — =% «
l.  CH,CH(OH)CH,CH, -

o v

A. landllonly

o

[B. landllionly] 3

C. llandlll only

D. Lllandlll

36. A student performed displacement reactions using metals X, Y, Z and solutions of their ions,
X%, Y?*, 7% . The results are shown.
Y(s) Z(s)

o
(@]
N

/ /

/

Z* (aq) X2 (aq) Y?#(aq)

Results: No reaction No reaction Reaction occurs
.2 X SLX DY L E DY
What is the incr@g order of the reactivity of X, Y and Z metals?

A XYZ
oYXz Xz
c. ZXY
D. Y,Z2X

Turn over
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37.

38.

39.

40.
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Which radical is most likely to form during the breakdown of one covalent bond of

dichlorofluoromethane, CHCL,F, in the upper atmosphere?

A ON — e \K w

>

C —

4
\ sy C—- W o

B. <CCLF
Ww—-—C__ ¢ =
C. +CHCL, ‘ o <—C
\ (4 T+ C/& ®
D. +CHCLF A\ — P u-C — ¢
(
But-2-ene undergoes a variety of addition reactions. \A

Which of the following is correct? |, .. (i S%xw ok oz

Reagent adde Product
A. H, But-1-ene : 4
Butan-1-ol <« W RS NIN %f \‘)\,\'W\‘z' <

B. H,0

D. Br,

2,2-dibromobutane .-

Which statements are correct for the complex ion [FeCL,J*?

2,5 — A yowo

l. Chloride ions are behaving as ligands. v

Il. The oxidation state of iron is +3.

lll.  Iron ion forms coordination bonds with chloride ions.”” x - Y

A. landllonly

C. Ilandlll only

D. I llandlll

B\kr&g&nﬂ-&f
v O“i:m cahom

Which statement is correct about ant S 2/mechanism?

B. Two steps are involved in the mechanism. <

C. Anucleophile is substituted by an electrophile. <

D. The mechanism involves formation of an intermediate carbocation. x

o rece

B

% 4y =T

- Z

Yz




