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1. Thediagrambelowshows thebehaviourofprotons,neutronsand electronsinan electricfield.

X

Positiveelectrode

Beamof

particles

y

Z

Negativeelectrode

Whatisthecorrectidentityofeachparticle?

Protons Electrons Neutrons

A. y Z X

B. X y Z

C. Z X y

D. X Z y



C. Z X y

D. X Z y

2. Whichof thefollowing specieshave thesamenumberofouter electrons?

Thelettersdonotrepresentsymbolsofelements.

2412WR+ 316X

452+
19Z

21

A. XandY

B. Xandw

C. ZandY

D. Zandw



3. Whichchartshowstheneutralization curveofastrongbasewith astrong acid?

A. B.
pH pH

Volumeofalkaliadded Volumeofacid added

D.
pH pH

Volumeofacidadded Volumeofalkaliadded



4.
Whichdiagramshows thecorrectelectronconfigurationofanitrogenatominthegroundstate?

1 1A.

1s 2s 2p

1 1B.
1

1s 2s
2p

11 1
C

1s 2s 2p

1 1 1
D.

1s 2s
2p



5. Whichrowshowsagasthatwoulddeviate theleastfrom idealgasbehaviour?

Gas Pressure Temperature

Phosphine,PH3 Low HighA.

B. Low HighAmmonia,NHg

Phosphine,PH HighC. Low

D. Ammonia,NH3 High
Low

6. Whichof thefollowingcorrectlyshowstheshapeofsandporbitals?

A. B.

S p S p



6. Whichof thefollowingcorrectlyshowstheshapeofsandporbitals?

A. B.

S p S p

D.

S P

S



8. Diagramsoffourstableallotropesofcarbonareshown.

Whichrowcorrectlyidentifieseach structure?

W X Z

Graphene Fullerene Graphite Diamond

A. Z X W



W X Y Z

Graphene Fullerene Graphite Diamond

A. Z Y X W

B. W Z Y X

C. X W Z Y

D. Y X W Z



X W Z

9. Inwhichof the followingmoleculesdoall atomsobey theoctetrule?

1.
NF3

Il. BF

I1l. PCL3

A. IandIlonly

B. IandIll only

C. IlandIll only

D. 1, Il and IIl



10.Nitrogen﴾l﴿oxide,N,O,canbe represented by twoLewisformulas.

�NIN—O:
N

StructureX StructureY

Whichrowcorrectlyidentifies theformalchargesandthemorestablestructure?

StructureX StructureY

Morestable

N=N: Q� N N :O

A. 0 +1 ‐1 ‐1 +1 0 X

B. ‐1 +1 0 +1 0 ‐1 X

C. 0 +1 ‐1 ‐1 0 +1 Y

D. ‐1 0 +1 0 +1 ‐1
Y



B. ‐1 +1 0 +1 0 ‐1 X

C. 0 +1 ‐1 ‐1 0 +1 Y

D. ‐1 0 +1 0 +1 ‐1 Y

11. Whichrowputsthesemoleculesinorderofdecreasingbondangle?

A. NH,HO,CH4,CH4

B. HO,CH4,CH4,NH

C.
CH4,CH,NH,HO

D. CH4,NH,HO,CH4



12.
Thefollowing thin‐layerchromatogramwasobtained fromamixtureofnaphthalene,CHand

naphthol,CHO.Apolar silica was used as the stationaryphase,and a non‐polar hexane as the

mobilephase.

OH

Naphthalene Naphthol

7cm

Solventfront

X



Solventfront

X

y

Base line

0cm

Whatare theposition andretardation factor﴾R﴿ofnaphthalene?

A. yand0.50

B. yand0.58

C xand0.80

D. xand0.83



13.Kekulesuggested a structureofbenzenewith alternating singleand doublebonds.

Whichpieceofevidencedisprovesthisstructure?

A. Benzenehastheformula CH

B. Benzeneisanunsaturatedmolecule.

C. AllC‐Cbondshave thesamelength.

D. Benzenecanbehydrogenated.

14. Germaniumhasseveral stableoxidationstates.Whichrowshowsthesespeciesinorder

ofincreasingradius?

A. Ge4+,Ge²+,Ge,Ge4‐

B. Ge4‐,Ge4+�Ge²+,Ge.

C. Ge,Ge4‐,Ge4+�Ge2+

D. Ge²+,Ge,Ge4,Ge4+

15.



15.Which statement explains the trend in first ionisation energy from sodium,Na,to chlorine,Cl?

A. Nuclearcharge increases.

B. Electronegativitydecreases.

C. Atomicradiusincreases.

D. Shieldingdecreases.

16.Whichelementswouldreactwitheachothermostvigorously?

A. K﴾s﴿ and Br﴾g﴿.

B. K﴾s﴿ and Cl,﴾g﴿.

C.
Na﴾s﴿ and Br,﴾g﴿.

D. Na﴾s﴿ and Cl,﴾g﴿.



17. Thevolumeofacontainerfilledwithafixedamountofgasisincreasedby1oo%atconstant

temperature.Howdoesthisaffectthepressureinacontainer?pV=nRT

A Pressureincreasesby1o0%

B. Pressure decreasesby100%

C. Pressure increases by50%

D. Pressuredecreasesby50%

18.Whichstatementexplainswhy transitionelementshavevariableoxidationstates?

A. d‐Electronsaredelocalized.

B. Allhavea+2oxidationstate.

C Theycanacceptelectronpairsfromligands.

D. Successiveionizationenergies areclose invalue.



19.Which oxygen‐containing molecule has this low‐resolutionH NMR spectrum?

12 10 8 6 4 2



12 10 8 6 4 2 0

A. Butanoic acid

B. Ethyl ethanoate

C. Methyl propanoate

D. Butanone �



20.Considerthismolecule,deca‐3,5,7‐triene‐2,9‐dione.

Howmanystereoisomersarepossiblefordeca‐3,5,7‐triene‐2,9‐dione�

A. 3

B. 6

C. 8

D. 9

21.What is a disadvantage ofusing infrared﴾IR﴿ spectroscopy asa technique?



21.What is a disadvantage ofusing infrared ﴾IR﴿ spectroscopy asa technique?

A ItcannotdetectsmallatomslikeH.

B. Itcanonlydetectmolarmass.

Italtersthechemicalstructureofthesample.

D. Itcanonly identifybonds,nottheirposition.

22. Whichequationcorrectlyshowsbothenthalpyofformation,�H�ofacompoundandenthalpyof

combustion,�he,of itselements?

A.
cO﴾g﴿+%O﴾g﴿→C02﴾g﴿

B. 2N﴾g﴿+11%H﴾g﴿→NH﴾g﴿

C.
2S﴾s﴿+30﴾g﴿→2SO﴾g﴿

D. H﴾g﴿+VO﴾g﴿→HO﴾l﴿



23.0.050mol of sodium hydrogencarbonate was added to50 cm?of 2.0mol dm solution of citric acid.

CHO�aq﴿+3NaHCO﴾s﴿→CHO,Na�aq�+3CO﴾g﴿+3HO﴾l﴿

Theinitial temperatureof thesolutionwas298Kand thefinal temperaturewas297K.

What is the enthalpyof thisreactioninkJmol‐?�c=4.18Jg‐1K1,Q=mc�T﴿

A. +4.18

B. ‐4.18

C. +12.5

D. ‐12.5

24.The tableshowsenthalpyof combustion dataforseveral substances.

Substance �H﴾kJmol1﴿

CH6 ‐1561

H
‐1411

H2 ‐286



24.The table showsenthalpyof combustion data forseveral substances

Substance �H﴾kJ mol‐﴿

C2H6
‐1561

H
‐1411

H2 ‐286

Whichexpressionwouldgive the enthalpy forthefollowingreaction?

CH4﴾g﴿+H﴾g﴿→CH﴾g﴿

A. ‐1561+286‐1411

B. ‐1411‐286+1561

C. ‐1411+286+1561

D. ‐1561‐286‐1411

25.Which of the following reactionswill have the largestpositive change in entropy?



A. ‐1561+286‐1411

B. ‐1411‐286+1561

C. ‐1411+286+1561

D. ‐1561‐286‐1411

25.Whichof thefollowingreactionswillhave thelargestpositivechange inentropy?

A. CaCO﴾s﴿+2HCl﴾aq﴿→CaCl,﴾aq﴿+HO﴾l﴿+CO2�g﴿

B. CaO﴾s﴿+CO﴾g﴿→CaCO﴾s﴿

C. ﴾b﴿IH<﴾b﴿²H+﴾b﴿²1

D. 2H﴾g﴿+O﴾g﴿→2HO�g﴿



26.Chloroethane isproducedby thereactionofethanewithchlorine.

CH﴾g﴿+Cl﴾g﴿→CHCl﴾g﴿+HCl﴾g﴿

﴾CH=30.08gmol ,Cl=70.90gmol1,CHCl=64.52gmol1,HCl=36.46gmol1﴿

molarmassofdesiredproduct

%atomeconomy= ×100

molarmassofallreactants

Whatistheatomeconomyforthisreaction?

A. 15.7%

B. 46.6%

C. 63.9%

D. 99.9%

27. 75cmofpropanewascompletelycombusted in400cmofoxygenaccordingto the

following equation.



C. 63.9%

D. 99.9%

27.75cm?of propanewascompletely combusted in400cm?ofoxygen according to the

followingequation.

CHCHCH﴾g﴿+5O﴾g﴿→3CO﴾g﴿+4HO�l﴿

What is thevolumeofunreactedoxygenremaining at theoriginal conditions?

A. 25cm3.

B. 50cm3.

75cm3.C

D. 150cm.



28.Consider thefollowingMaxwell‐Boltzmanndistribution.

Whichrepresentsthedistributionandvalueofactivationenergyatalowertemperature?

A B.

Fractionofparticles Fractionofparticles

Kinetic energy Kineticenergy

D

ractionofparticles raction ofparticles



Whichrepresentsthedistributionandvalueofactivationenergyatalower temperature?

A. B.

Fractionofparticles Fractionofparticles

Kinetic energy Kineticenergy

D

Fraction ofparticles Fractionofparticles

Kinetic energy Kineticenergy



Kinetic energy Kineticenergy

29.Considerthefollowing system atequilibrium:

N﴾g﴿+3H﴾g﴿2NH﴾g﴿ �H,=‐46kJmol‐1

Whichrowcorrectlydescribes theinitial effectofachangeinpressureontheequilibriumposition

andtherelationshipbetweenQandK?

Change in Relationship
Equilibrium shift

pressure betweenQandK

A. decrease to the left Q<K

B. increase to the left Q>K

C. decrease to the right Q>K

D. increase to the right Q<K



30. The followingresultswereobtained from the acid‐catalysed reactionbetweeniodine,I,and

propanone,CHCoCH3.

Experiment Initial Initial[] Initial[H] Relative

[CHCOCH] ﴾moldm‐3﴿ ﴾moldm‐﴿ initial rate

﴾moldm‐﴿ moldm‐3s‐1

1 0.56 0.56 0.56 5.6×10‐3

2 0.28 0.56 0.28 1.4×10‐3

3 0.56 0.28 0.56 5.6×10‐3

4 0.56 0.56 0.28 2.8×10‐3

Whichrowgives thecorrectorderofreactionforeachreactant?

CH,COCH, 12 H+

A. 1 0 1

B. 1 1 0

C. 0 0 2

D. 0 1 1



31.The acid‐catalysed reaction between iodine,I,and propanone,CH,COcH,was carried out at

various temperatures to find the activationenergy.Thefollowinggraph wasobtained from the

processed data,and the slopewas calculated tobe‐6400.

0.00310 0.00320 0.00330 0.00340 0.00350 0.00360



/K‐1

Which expression gives the activation energy for thisreaction?

‐Ea+InA
Ink=

RT

‐6400×1000

kJmol‐1
R

6400×R

B. kJmol‐1
1000

‐6400×R

kJmol‐1

1000

6400×1000

kJmol‐1D.
R



32. WhichtwospeciescanbebothBrOnsted‐LowryacidsandBrOnsted‐Lowrybases?

A. HPO4andPO3‐

B. HPO²‐andHPO4

HPO²‐andPO3‐C.

D. POandHPO4

33.A solutionhas a pH of 3.0.What is the hydroxide ion concentration,[OH],in the solution?

A. 11

B. 10‐3

C. 10

D. 10‐11

34.Ammonia,NHandnitrous acid,HNO,are compounds ofnitrogen.

What are the oxidation statesofnitrogen in thesecompounds?



C. 10

D. 10‐11

34. Ammonia,NHand nitrousacid,HNO,are compoundsofnitrogen.

Whatare theoxidationstatesofnitrogen in thesecompounds?

NH3 HNO2

A. +3 +3

B. ‐3 ‐3

C. +3 ‐3

D. ‐3 +3



35.Below isa reactivity series of selected elements,arranged fromhighestactivity tolowest.

Zn

Fe

Cd

Co

!N

Sn

Pb

Cu

Whichreactionisspontaneous?

A. Cd2+﴾aq﴿+Pb﴾s﴿→Pb²+﴾aq﴿+Cd﴾s﴿

B. Fe²+﴾aq﴿+Sn﴾s﴿→Sn²+﴾aq﴿+Fe﴾s﴿

C. ﴾s﴿uz+﴾be﴿+n﴾s﴿n+﴾be﴿+uz

D. Ni2+�aq﴿+Co﴾s﴿→Co2+�aq﴿+Ni﴾s﴿

36.Whichalcohol andconditionswouldproduce thehighestyieldofmethylpropanoicacid?



36. Whichalcohol andconditionswouldproduce thehighestyieldofmethylpropanoicacid?

Alcohol Conditions

A. 2‐methylpropan‐2‐ol Reflux

B. 2‐methylpropan‐1‐ol Reflux

C. 2‐methylpropan‐2‐ol Distillation

D. 2‐methylpropan‐1‐ol Distillation

37. Whichcorrectlyshowsheterolyticbondfission?

A.

BrBr→2BrB.

C. Br Br→Br++Br‐

BrBr→2BrD.



38.What is theroleof theCNion in thereactionof 1‐chloropropanewithexcessKCN inethanol?

CH,CI+KCN→CH,CN+KCI

A Electrophileand Lewisbase

B. Nucleophile and Lewis acid

C. Electrophileand Lewisacid

D. Nucleophileand Lewisbase

39. Whenanexcessofammoniawasadded tohydrochloricacid,thefollowingneutralizationcurve

wasobtained.

pH 14



39. Whenanexcessofammoniawasadded tohydrochloricacid,thefollowingneutralizationcurve

was obtained.

pH14

Volumeofammoniaadded

Whichwouldbethebestindicatorforthistitration?

Indicator pka

A. Phenol red 7.9

B. Bromothymol blue 7.0

C. Phenolphthalein 9.6

D. Bromocresol green 4.7



Indicator pka

A. Phenolred 7.9

B. Bromothymol blue 7.0

C. Phenolphthalein 9.6

D. Bromocresol green 4.7

40. Whichspecieswould takepart in a substitutionreactionwithbenzene?

A. Cl2

B. Cl·

C. CI+

D. Cl


