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Instantaneousvelocityisdefinedas..

displacement

timetaken

B. rateofchangeofposition.

distancemoved

timetaken

D. rateofchangeofdistance.

2. Thevariationwith timetoftheaccelerationaofanobjectisshown.Att=Otheobjectisatrest.

10



2. Thevariation with timetoftheaccelerationaofanobjectisshown.Att=O theobjectisatrest.

10

8

6

a/ms‐2

2 4 6 8 10

t/s

Whatisthespeedoftheobjectwhent=8.0s?



a/ms‐2

2

2 4 6 8 10

t/s

What is the speedof theobjectwhen t=8.0s?

A 1.0ms‐1

B. 32ms‐1

50ms‐1

D. 64ms‐1



3.Aforceactsonacubeofmassm thatacceleratesupwardsalongavertical frictionlesssurface.

ThemagnitudeoftheforceisFand itactsatθtothevertical.

cube

Whatisthemagnitudeoftheaccelerationofthecube?



Whatisthemagnitudeof theaccelerationof thecube?

�Fcos0‐mg﴿
A

m

�Fsinθ‐mg﴿
B.

m

�Fcosθ‐g﴿

m

�Fsinθ‐g﴿
D.

m



�Fsinθ‐g﴿
D.

m

4. AsphereofdensitypandradiusRrestsonthebottomofatankofwater.Thebuoyancyforceon

thesphereisF

R

Asphereofdensity2pandradius isatthebottomofthesametank.Thebuoyancyforceon

thesecondsphereisF2

2

F
Whatis

F

A. 2

B. 4

C. 8

D. 16



5. AsatelliteundergoesonecircularorbitoftheEarthevery24hours.

Whatistheangularvelocityofthesatellite?

A. 4.4x10‐3rads‐1

B. 1.7x10‐3rads‐1

C. 7.3x10‐5rads‐1

D. 1.2x10‐5rads‐1

6.
Anobjectof mass5.0kg isinitially atrest.Animpulseof2.0Nsactson theobject.

Whatisthefinalkineticenergyoftheobject?

A. 0.40J

B. 10J

C. 20J



D. 1.2x10‐5rads‐1

6. Anobjectofmass5.0kg isinitiallyatrest.Animpulseof2.oNsactsontheobject.

Whatisthefinalkineticenergyoftheobject?

A. 0.40J

B. 10J

20JC

D. 40J

7.

thesystemisconstant.

Whatisthechangeinangularmomentumwhenthesystemhasmadefourcompleterotations

aboutthegivenaxis?

A.2 21√2πα



B. 10J

C. 20J

D. 40J

7.

thesystemis constant.

Whatisthechangeinangularmomentumwhenthesystemhasmadefourcompleterotations

aboutthegivenaxis?

21√2παA.

B. 41√πa

21√2αC.

4I√aD.



8. Twosmallsphereseachofmass10kgare8.0mapartandconnectedbyarodofnegligiblemass

Thissystemrotatesaboutanaxishalfwayalongtherodandatrightanglestoit

8.0m

Whatisthemomentofinertiaofthesystem?

A. 160kgm²

B. 320kgm²

C. 640kgm2

D. 1280kgm²

9. ObserverXseesaspacecraftmovinginthepositivex‐directionataspeedof0.50c

Observer sees speedof0.50c



A. 160kgm²

B. 320kgm²

C. 640kgm²

D. 1280kgm²

9. ObserverXseesaspacecraftmovinginthepositivex‐directionataspeedof0.50c.

WhatisthespeedofYintheframeofreferenceofX?

A.

B 0.80c

C. C

D. 1.3c



10.AblockoficeofmassMisatitsmeltingpoint

AsmallermassmofwateratatemperatureofTCisplacedonthetopsurfaceoftheiceand

remainsthere.

water

ice

ThespecificlatentheatoffusionoficeisLand thespecificheatcapacityofwaterisc.

Whatmassoficemelts?

mcT

L

mLT
B.



ice

ThespecificlatentheatoffusionoficeisLand thespecificheatcapacityofwaterisc.

Whatmassoficemelts?

mcT
A.

L

mLT
B.

C

McT
C.

L

MLT
D.

C



mLT
B.

C

McT
C.

L

MLT
D.

C

1i.
What isaprimarycauseof the enhanced greenhouseeffect?

A. MeltingoficeatEarth'spoles

B. Increasesinvolcanicactivity

Deforestationofrainforests
C

D. Burningoffossil fuels



12.Anidealgasisheld inacylinderbyapiston.Thepistoncompresses thegasrapidly.

gas

Theaveragespeedofthegasmoleculesincreasesbecausethegasmolecules..

A. haveasmallervolumeavailableinwhichtheycanmove.

B. receivethermalenergytransferredfromoutsidethecylinder.

C. receiveenergyfromthepistonastheycollidewithit.

D. makemorecollisionseverysecondwitheachother.

13.Whichpressure‐volume﴾P‐V﴿diagramrepresentsaCarnotcycle?

A. B.



13.Whichpressure‐volume﴾P‐V﴿ diagramrepresents a Carnot cycle?

A. B.
P

D.



B

P P

V V

C. D.

P P

V V



14.Threecombinationsofresistorsareshown.Theresistorsareidentical.

R

Whatisthetotalresistanceofeachcombinationofresistorsinorderofincreasingresistance?

A.PQR



R

Whatisthetotalresistanceofeachcombinationofresistorsinorderofincreasingresistance?

A. PQR

B. QPR

PRQ
C

D.
QRoP



15.Acontinuousbeltofwidth0.60mtravelsataconstantspeedof2.5ms1.Thebelthasa uniform

distributionofchargeof5.0mCm‐²onitssurface.

Asthebeltpassesapointallthechargeisremovedandiscarriedasacurrentinawire.

wire

2.5ms‐1

0.60m

belt

Whatisthecurrentinthewire?

A. 1.2mA

B. 7.5mA

19mA



Asthebeltpassesapointallthechargeisremovedandiscarriedasacurrentinawire.

wire

2.5ms‐1

0.60m

belt

Whatisthecurrentinthewire?

A. 1.2mA

B.
7.5mA

C. 19mA

D. 21mA



16.Acubeofside1.0cmhasaresistancebetweenoppositesidesof50Q.

Thematerialisreshaped intoablockoflength4.0cmandconstantsquarecross‐section.

1.0cm

4.0cm

Whatistheresistanceoftheblockbetweenitssquareends?

A. 3.1Q

B. 50Ω

C.
8000

D. 3200Ω



17.Amass‐springsystemoscillateswithtimeperiodT

Anotheridentical springisconnected inparallelwiththefirstspringasshown.Themass

isunchanged.



Anotheridentical springisconnected inparallelwith thefirstspringasshown.Themass

isunchanged.

Thetimeperiodoftheoscillationforthetwo‐springsystemisT2

T2
Whatis

T



Thetimeperiodoftheoscillationforthetwo‐springsystemisT2

T2
Whatis

T

1
A.

2

1

B.

√2

C.√2

D.2



18.Awaveistravellingthroughamedium.Thevariationwithtimetofthedisplacementdofaparticle

inthemediumisshown.

5.0

t/msd/nm

2.0 301 4.0 5.0

‐5.0

Whatisthefrequencyandtheamplitudeofthewave?

Frequency/Hz Amplitude/nm

4.0×10‐3 5.0



t/msd/nm 0

2.0 30 4.0 5.0

‐5.0

Whatisthefrequencyandtheamplitudeofthewave?

Frequency/Hz Amplitude/nm

A. 4.0×10‐3 5.0

B. 250 5.0

C. 4.0×10‐3 10.0

D. 250 10.0



19.Anobjectperformssimpleharmonicmotionwithfrequencyf.Thedistancebetweentheextreme

positionsatwhichtheobjectisatrestisb.

b

extreme extreme

position position
O

WhatisthespeedoftheobjectwhenitishalfwaybetweenitsequilibriumpositionOand

itsextremeposition?

1
A.

πfb
4

1
B.

πfb
2

√3
C

πfb
4



hsslmpienarmonicmotion

positionsatwhichtheobjectisatrestisb.

b

extreme extreme

position position
O

WhatisthespeedoftheobjectwhenitishalfwaybetweenitsequilibriumpositionOand

itsextremeposition?

1

‐πfb
4

1
B.

πfb
2

√3

πfb
4

√3
D.

πfb
2



20. Lightpassesthroughtwoparallellayersasshown.

Therefractiveindicesforlighttravellingbetweenairandthemediaareshowninthediagram

asn,andn2

diagramnottoscale

3

5

n
3

50°



Whatisθ?

A. 31°

B. 38°

C. 53°

D. 73°



21.Lightofwavelengthisincidentontwoparallelslitsofwidthbthatareseparatedbydistanced.

Thegraphofintensityagainstdiffractionangleisshown.

intensity

‐0.05 0.05 O

diffractionangle/rad

Whatare and

d h



‐0.1 ‐0.05 0.05 0.1

diffractionangle/rad

Whatare and

d b

� �

d b

A. 0.1 0.1

B. 0.1 0.01

C. 0.01 0.1

D. 0.01 0.01



A 0.1 0.1

B. 0.1 0.01

C. 0.01 0.1

D. 0.01 0.01

22.Apipeof lengthLisclosedatoneend.

Whatisthewavelengthof thefifth‐harmonicstandingwaveinthispipe?

78
A.

5

5L
B.

4

4L
C.

5

4L
D.

9



23.
Lightofwavelength5.8x1o7misnormallyincidentonadiffractiongratingthat

has400000linesm‐

Howmanymaximacanbeobservedwiththisdiffractiongrating?

A. 4

B. 5

C. 8

D. 9

24.AplanetPhasadiameterone‐third thatoftheEarth.ThemassofEarthis18timesthatofP

ThegravitationalfieldstrengthatthesurfaceoftheEarthisg.

WhatisthegravitationalfieldstrengthatthesurfaceofP?

g



C. 8

D. 9

24.AplanetPhasadiameterone‐thirdthatoftheEarth.ThemassofEarthis18timesthatofP.

ThegravitationalfieldstrengthatthesurfaceoftheEarthisg.

WhatisthegravitationalfieldstrengthatthesurfaceofP?

g
A.

6

g
B.

2

C. 2g

D. 6g



25. WhichgraphshowsthevariationofgravitationalpotentialVwithdistancedfromthesurfaceof

theEarth?

RistheradiusoftheEarth.

B.
R 2R 3R 4R R 2R 3R 4R

D.



2R 3R 4R R 2R 3R 4RR

26.The unit of μ�x&expressed in fundamental Sl units is...

A. m2s2.

B. TCN‐m‐1s.

m²s‐2

D. TC²A‐1N‐m‐1



27.Twoparallelconductingplatesareseparatedby5.0cm.Thevariationofelectricpotentialwith

distancebetweentheplatesisshown.

20

electric

potential/kV

0 distance/cm 5.0

Whatisthemagnitudeoftheelectricfieldstrengthbetweentheplates?

A. 4.0NC‐1

B. 1.0×10²NC‐1

C. 1.0×10NC‐

105NC‐1



distancebetweentheplatesisshown.

20

electric

potential/kV

distance/cm
0

5.0

Whatisthemagnitudeoftheelectricfieldstrengthbetweentheplates?

A. 4.0NC‐1

B. 1.0×10²NC‐1

C. 1.0×10NC‐1

D. 4.0×10NC‐1



C 1.0×105NC‐1

D. 4.0×10NC‐1

28.Chargeismovinginawirethatisatrightanglestoauniformmagneticfield.

Thelengthofthewireis0.32m.

Whenthecurrentinthewireisincreasedby5.oA,theforceactingonthewireincreases

by4.0mN.

Whatisthestrengthofthemagneticfield?

A. 2.5mT

B. 25mT

C. 40T

D. 40kT



29. Negativechargecarrierstravelcounter‐clockwiseinacircularcoilthatliesintheplaneofthepage.

Thecoil isinauniformmagneticfielddirectedintothepage.

× ×

coil

×

× ×× X

Whatisthemagneticeffecton thecoil?

A. Thecoilwillrotateclockwiseintheplaneofthepaper.

B. Thecoilwillrotatecounter‐clockwiseintheplaneofthepaper.

C. Thediameterofthecoilwilltendtoincrease.

D. Thediameterofthecoilwilltend todecrease.



Whatisthemagneticeffectonthecoil?

A. Thecoilwillrotateclockwiseintheplaneofthepaper.

B. Thecoilwillrotatecounter‐clockwiseintheplaneofthepaper.

C. Thediameterofthecoilwill tendtoincrease.

D. Thediameterofthecoilwill tend todecrease.

30.Whowasthe firstscientisttoshowthatelectricchargeisquantized?

A. Coulomb

B. Millikan

C. Planck

D. Rutherford



31.Acoilofwirerotatesataconstantangularspeedwinauniformmagneticfield.

Thevariationwithtimeoftheemfinthecoilisshown.

10

V/V0 time/ms

1.0 2.0 3.0 40

‐10‐

30
Theangularspeedischangedto

Whatistheamplitudeoftheemfandthetimeperiodforthevariationoftheemfinthecoilafter

thechange?



‐10

30

Theangularspeedischangedto
4

Whatistheamplitudeoftheemfand the timeperiodforthevariationoftheemfinthecoilafter

thechange?

Amplitudeofemf/V Timeperiod/ms

A. 13 0.60

B. 13 1.1

C. 7.5 0.60

D. 7.5 1.1

32.AnionXcontainsthefollowingparticles:



32.AnionXcontains thefollowingparticles:

53protons

89neutrons

54electrons.

WhatisthenuclearnotationforX?

A.

X
B.

XE
C

D.



33.Whatisthevariationwithnucleonnumberof thedensityofnuclei?

A. B.
nuclear nuclear

density density

nucleon 0 nucleon

number number

D.
nuclear nuclear

density density



A. B.
nuclear nuclear

density density

nucleon nucleon

number number

D.
nuclear nuclear

density density

nucleon 0 nucleon



34.AphotoelectronisemittedwhenaphotonofenergyEisincidentonametalsurface.

TheworkfunctionofthesurfaceisΦ

Whatisthemaximumpossiblespeedofthephotoelectronasitleavesthesurface?

2�E‐Φ
A

m

E‐Φ
B.

me

E‐Φ

m�h

2�E‐Φ�
D.

mh



35.
InaComptonscatteringexperimentaphotonofwavelengthandfrequencyf.interactswith

anelectron.

Aftertheinteractionthewavelengthandfrequencyofthephotonareandf.

xf
Whatare and

xf

�
Axf

Nxf

A. Greaterthan1 Equalto1

B. Greaterthan1 Lessthan1

C. Lessthan1 Equal to1

D. Less than 1 Less than 1

36.Threeproductsofradioactivedecayare:



D. Less than1 Less than 1

36.Threeproductsofradioactivedecayare:

I. alphaparticles

I1. betaparticles

11l. gamma photons.

Whichproductscanbedeflectedbybothmagneticandelectricfields?

A.
Iandllonly

B. IandIllonly

C.
IlandIllonly

D. 1,ll and IIl

37.AnucleusofnuclideXdecays.



B. IandIllonly

IlandIllonly

D. 1,Il and IIl

37.AnucleusofnuclideXdecays.

WhichseriesofemissionswillproduceanisotopeofX?

A. Oneαandtwoβ

B. Oneaand twoβ+

C. Twoaandtwoβ

D.
Twoaandtwoβ+



38.Asuitablematerial foruseasamoderatorinanuclearreactoris...

A. cadmium.

B. concrete.

C uranium‐238.

D. water.

39.Inasimplemodelofanuclearreactor,fourneutronsareemittedperfissiononaverage.

TheaveragenumberofneutronsabsorbedbythecontrolrodsisN.perfission.

TheaveragenumberofneutronsthatarelostthroughthewallsofthereactorisN,perfission.

Anyremainingneutronsinducefurtherfissions.

WhatarepossiblevaluesforNandN,forthereactortomaintainasteadyreaction?



39. Inasimplemodelofanuclearreactor,fourneutronsareemittedperfissiononaverage.

Theaveragenumberofneutronsabsorbedby thecontrol rodsisN.perfission.

Theaveragenumberofneutronsthatarelostthrough thewallsofthereactorisN,perfission.

Anyremainingneutronsinducefurtherfissions.

WhatarepossiblevaluesforN.andN,forthereactortomaintainasteadyreaction?

Nc N,

A.
1

B. 1 3

C. 2
1

D. 2 2



B.
1 3

C. 2
1

D. 2 2

40.Astarhasaparallax angleof 1x10‐²arc‐second at theorbit of theEarth.

WhatisthedistancefromtheSuntothestar?

A. 0.01pc

B. 0.02pc

50pcC

D. 100pc



1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

B B A C C A B B B A

11. 12. 13. 14. 15. 16. 17. 18. 19. 20.

D C C D B C B B D C

21. 22. 23. 24. 25. 26. 27. 28. 29. 30.

C C D B A A D A C B

31. 32. 33. 34. 35. 36. 37. 38. 39. 40.

D A C A A A A D C D


