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1. The diagrambelow shows thebehaviourofprotons,neutrons and electrons in an electricfield.

X

Positiveelectrode

Beamof

particles

Z

Negativeelectrode

Whatisthecorrectidentityofeachparticle?

Protons Electrons Neutrons

A. y Z X

B. X y Z

C. Z X y

D. X Z y



X

D. Z y

2. Whichof the followingspecieshave the same numberofouterelectrons?Theletters donot

representsymbolsofelements.

31X 19Z

45
21

A. XandY

B. XandW

C. ZandY

D. ZandW



3. Whichdiagramshows thecorrectelectronconfigurationofanitrogenatom in theground state?

1 1A.

1s 2s
2p

1 1
B.

1s 2s 2p

1 1C.

1s 2s 2p

1 1 1
D.

1s 2s 2p



1s2 2s 2p

4. Whichrowshowsagasthatwoulddeviate theleastfromidealgasbehaviour?

Gas Pressure Temperature

A. Phosphine,PH Low High

B. Ammonia,NH3 Low
High

C. Phosphine,PH High Low

D. Ammonia,NH High Low



5. Whichrowcorrectlyshowstheshapeofsandpatomicorbitals?

A. B.

S P S p

D.C

S p

S p



S

S

6. Thevolumeofacontainerfilledwith a fixed amountofgas isincreasedby1oo%atconstant

temperature.Howdoesthisaffectthepressureinacontainer?pV=nRT

A. Pressureincreasesby1oo%.

B. Pressuredecreasesby1oo%.

C. Pressureincreasesby5o%.

D. Pressuredecreasesby5o%.

7. Whichrowshowsthecorrectformulaandelectronconfigurationofthespeciesincalciumnitride?

Electror Electron



Pressureincreasesby5o%

D. Pressuredecreasesby50%.

7. Whichrowshowsthecorrectformulaandelectronconfigurationofthespeciesincalciumnitride?

Electron Electron

Formula configuration of configurationof

the Ca species the N species

A.
Ca,N3 [Ar] [Ne]

B.
Ca,N3 [Ar] 4s2 [He] 2s² 2p3

C.
CaN2 [Ar] 4s2 [He] 2s² 2p3

D.
CaN2 [Ar] [IN]



8. Diagramsoffourstable allotropesofcarbon areshown.

Which rowcorrectlyidentifieseach structure?

W X Z

Graphene Fullerene Graphite Diamond

A Z
Y

X W

B. W Z X



W X A 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



C. X W Z Y

D. Y X W Z

9. Inwhichof the followingmoleculesdoall atomsobeytheoctetrule?

I. NF

Il. BF

Ill. PCl,

A. IandIlonly

B. I and Ill only

C. IlandIllonly

D. 1,Il and IIl



10.Whichcompound hastheweakestionicbond?

A. MgO

B. MgS

C. CaO

D. CaS

11.Whichrowputs thesemolecules in order of decreasing bond angle?

A. NH,HO,CH4,CH4

B. HO,CH4,CH4,NH3

C. CH4,CH4,NH,HO

D. CH,NH,HO,CH4



12.
Thefollowingthin‐layerchromatogramwasobtainedfromamixtureofnaphthalene,CH,and

naphthol,CHO.Apolarsilicawasused asthe stationaryphase,and anon‐polarhexaneas the

mobilephase.

OH

Naphthalene Naphthol

7cm

Solventfront

X



OH

Naphthalene Naphthol

7cm

Solventfront

X

y



Solvent front

X

Baseline

0cm

Whatare theposition and retardationfactor﴾R;﴿ofnaphthalene?

A. yand0.50

B. yand0.58

C xand0.80

D. xand0.83



13. Aluminiumtrichloride,AlCl,﴾g﴿,andberylliumchloride,BeCl,﴾g﴿,havebeenknownfor

manyyears.Whichadaptationof thebondingmodel wasmadetoexplain thebonding inAlCl,﴾g﴿

and BeCl,﴾g﴿?

A. Theexistenceofcoordinationbondingwasproposed.

B. Ideasaboutoxidationstateswereformed.

C. Exceptions to theoctetrulewere introduced.

D. Lewisformulasofmoleculesweredeveloped.

14. Germaniumhasseveralstableoxidationstates.Whichrowshowsthesespeciesinorder

ofincreasingradius?

A. Ge4+�Ge²+Ge,Ge4‐

B. Ge4‐,Ge4+,Ge²+,Ge.

C. Ge,Ge4,Ge4+�Ge2+

D. Ge²+,Ge,Ge4‐,Ge4+



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.Which elementswould reactwith each other mostvigorously?

A. K﴾s﴿ and Br﴾g﴿

B. K﴾s﴿ and Cl﴾g﴿

C. Na﴾s﴿andBr﴾g﴿

D. Na﴾s﴿ and Cl﴾g﴿



17.Ammonia,NHand nitrous acid,HNO2,are compounds ofnitrogen.Whatare the oxidation states

ofnitrogeninthesecompounds?

NH3 HNO2

A. +3 +3

B. ‐3 ‐3

C. +3 ‐3

D. ‐3 +3

18. Considerareaction mixture thatisinthermalequilibriumwith thesurroundings.Whenareaction

takesplace,the temperatureofthemixturedecreases.

Whichrowcorrectlyshows thechangesinenergywhen thenew thermal equilibrium

isestablished?

Energyofsystem Energyofsurroundings

A. decreases decreases



D. ‐3 +3

18. Considerareaction mixture thatisin thermal equilibriumwith the surroundings.Whenareaction

takesplace,thetemperatureofthemixturedecreases.

Whichrowcorrectlyshows thechangesinenergywhen thenewthermal equilibrium

isestablished?

Energyofsystem Energyofsurroundings

A. decreases decreases

B. increases increases

C. decreases increases

D. increases decreases

19.0.050mol ofsodiumhydrogencarbonatewas added to50cmof2.0mol dmsolutionof citricacid.

CHO,�aq﴿+3NaHCO�s﴿→CHONa�aq﴿+3CO﴾g﴿+3H,O�l﴿



C decreases increases

D increases decreases

19.0.050mol of sodiumhydrogencarbonatewas added to50cmof 2.0mol dmsolutionofcitricacid.

CHO,�aq﴿+3NaHCO�s﴿→CHONa�aq﴿+3CO2﴾g﴿+3H,O�l﴿

Theinitial temperatureof thesolutionwas298Kand thefinal temperaturewas297K.

What is the enthalpyof thisreaction inkJ mol‐?�c=4.18JgK1,Q=mc�7﴿

A. +4.18

B. ‐4.18

C. +12.5

D. ‐12.5



20.Chloroethane isproduced by thereactionofethanewithchlorine.

CH﴾g﴿+Cl﴾g﴿→CHCl﴾g﴿+HCl﴾g﴿

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

molarmassofdesiredproduct

%atomeconomy= ×100

molarmassofallreactants

Whatistheatomeconomyforthisreaction?

A 15.7%

B. 46.6%

C. 63.9%

D. 99.9%

21. 75 cm²of propanewascompletely combusted in400cmof oxygen according to the

following equation.

﴾OH+﴾﴿O﴾﴿O+﴾﴿HHH



D. 99.9%

21.7 75cmofpropanewascompletely combusted in400cmofoxygen according to the

following equation.

CHCHCH﴾g﴿+5O﴾g﴿→3CO﴾g﴿+4HO�l﴿

What is thevolume of unreacted oxygenremaining at the original conditions?

A. 25cm²

B. 50cm3

C 75cm3

D. 150cm²



22. Consider thefollowingMaxwell‐Boltzmannenergydistributionatacertaintemperature.

Whichrepresents thedistribution andvaluepf activationenergyatalower temperature?

A B.

Fractionofparticles Fractionofparticles

Kineticenergy Kinetic energy

D.

Fractionofparticles Fractionofparticles



Whichrepresentsthedistribution andvaluepfactivationenergyata lower temperature?

A B.

Fractionofparticles Fraction ofparticles

Kineticenergy Kineticenergy

D.

E

Fractionofparticles Fraction ofparticles

Kinetic energy Kineticenergy



23.Thevolumeofgasproduced inakineticsexperimentisplotted against time.

100

cm3 80 XXXXX

se 60

40

Volume

20

20 40 60

Time/s

What istheaveragerateofgasproductionforthefirst20seconds?

A. 2.0cm3s‐1

B. 1.5cm3s‐1

C 1.0cm3s‐1

D. 0.5cm3s‐1



1.ucm

D. 0.5cm3s‐1

24.Thefollowing equilibriumwasestablished.

2HI﴾g﴿H﴾g﴿+I﴾g﴿�H=+9kJmol‐1

Whichchangeswould shift thepositionofequilibriumfurthestto the left?

Pressure Temperature

A. decreases no change

B. increases decreases

C. decreases increases

D. increases no change



25.Which two speciescanbebothBronsted‐Lowry acidsand Bronsted‐Lowrybases?

A. HPO4andPO3‐

B. HPO²‐andHPO4

C. HPO²andPO3

PO3andHPO4
D.

26.A solutionhas a pH of 3.0.What is the hydrogen ion concentration in the solution inmol dm‐3?

A. 3.0×10‐3

B. 1.0×10‐3

C. 1.0×103

D. 3.0×103

27.Areactivity seriesof selected elements,arranged fromhighestactivity tolowest,is shown.



27.Areactivityseriesofselectedelements,arranged fromhighestactivity tolowest,isshown.

Zn

Fe

Cd

Co

Ni

Sn

Pb

Cu

Whichreactionisspontaneous?

A. Cd²+﴾aq﴿+Pb�s﴿→Pb²+﴾aq﴿+Cd﴾s﴿

B. Fe²+�aq﴿+Sn﴾s﴿→Sn²+﴾aq﴿+Fe﴾s﴿

C. Zn²+�aq﴿+Cu�s﴿→Cu²+�aq﴿+Zn﴾s﴿

D. Ni2+﴾aq﴿+Co�s﴿→Co²+﴾aq﴿+Ni﴾s﴿



28.Which alcohol and conditionswouldproduce thehighestyield of methylpropanoicacid?

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

29.Whichrowcorrectlyshowsheterolyticfission?

A.

BrBr→2BrB.

C. 8+888

8D.



C.

D.

30. Themethanol fuel cell relieson theoxidationof methanol byoxygen.The twohalf‐equations are

asfollows:

Anode:CHOH﴾l﴿+HO�l﴿→CO﴾g﴿+6H+�aq﴿+6e

Cathode:4H�aq﴿+O�g﴿+4e→2HO�l﴿

Whatisthebalancedequationfortheoverallreaction?

A.
2CHOH﴾1﴿+3O﴾g﴿→2CO﴾g﴿+4HO�l﴿

B. CHOH﴾l﴿+2O2﴾g﴿→CO2﴾g﴿+2HO﴾1﴿

C.
2CO﴾g﴿+4HO�I﴿→2CHOH﴾1﴿+3O�g﴿

D.
CO﴾g﴿+2HO﴾I﴿→CHOH﴾l﴿+2O2﴾g﴿


