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INSTRUCTIONS

Answer all questions.

Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.

Write your name, centre number and candidate number in the boxes at the top of the page.

Write your answer to each question in the space provided.

Do not use an erasable pen or correction fluid.

Do not write on any bar codes.

If additional space is needed, you should use the lined page at the end of this booklet; the question

number or numbers must be clearly shown.

You should use a calculator where appropriate.

e  You must show all necessary working clearly; no marks will be given for unsupported answers from a
calculator.

e  Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place for angles in
degrees, unless a different level of accuracy is specified in the question.

e  Where a numerical value for the acceleration due to gravity (g) is needed, use 10ms™.

INFORMATION
e  The total mark for this paper is 50.
e  The number of marks for each question or part question is shown in brackets [ ].
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1 Achldstp ca istsb aon fomsbidcircuarca ,b erticabig 3rad rads r,ad ao fom
sbidb misph reb rads r.Th circuarb sesb th ce ad tb B mish rearejpa dtg thrso
thtthy boid . Th ca ad B B mish reaemaded tB samematerial.

Sy thtth cehredb massb th t9 satadstan ef—grfrm th erted th ca . (B

© UCLES# 8 B SP@ [Turnoe r



PMT

4

2 Alig dadticstrigp bsatualeg haad md 8 © elasticity 2 mg. Os ed O th strig is
atachd @ firk g h A Th bhrend th strig sattack d @ p rticled mass2m.

(@ Fid intemsb a th ekemin O th strig wanth prticcehg fredyineqg libim
bl A 4

(b) Th p rticleisreleased ron rest a A.

Fid intermsd a,th dstanced th prticleb lv Awh nitfirst con estoia tah ag o8 rest.
(b
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3 AnprticlePd massml falsfrm restd rgavty. Th reisaresistie foceb mag td  mkvN,
wh revms 'isth sp eb Pafterith sfalem ol stan exmad kisap itie ca tah.

(@ B bvm rmap p iaedfferenia eg tio shw tht

V=51 ™), v
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Itisw ger B tk=0.01. The speed of Pwh nxb cm eslarg ap a ch sVms'.

(b) (i) Fid V correctto 2 decimal places. [1]

(i) Heno efidy far Ph sfalew B n tssp ed S%Vms‘l. 4
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Twobo fomsmb hsh resAad Bb eg lradih e massesmad 2mresp ctie ly. Sp reBisat
resson asmb hb izbh a suface. Sh ereAismo g o th sufacewithsp eduatanag eb 8

toth lim b cehresb Aand Bwh nitcblid swith B (seed ag am). TR ce fficieh b restitio
b tweert B b resise

(a) Sw thtth sp eddb Bafterth colliso isgu(lJre)andfid ta sp edb Aafterth colliso
[b
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5 AnprticlePb massmisattack dt@ eb ali iekesibestridd leg ha Th bhreb
tb strig satachkd @ fir @ n O.

(@)

Th prticlePme sinab izh dcirclewithaca tah aj asp edw withth strig io lie d
a® tabd wad rticadthg O (seedagam).

2
S thato?= 2. B
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(b) Th prticlew hag atrestadstan eae rticalyb lov O.ltiste np pectedb izh alysoth t
itbga tome inae rtica circlewithcenreO.Wh nth strig mak sanag eb 8 withth

/2
@ w ade rticathg O,th ang arsp edd Pis 7g.Th strig firstg sslack when OP
mak saa b edwith B w arce rticathog O.

Fid b ala b ce 6. 3]
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6 AnprticlePisppectedwithsp eduatana eacad th b izb afrm ap h Oo ab izb &
paa ad me sfreelyd rgavty. T b izb a ad e rticadl dspacemensd P from O at a
sh eg htimetaed b e xad yresp ctie ly.

(a) Derie th eg tidb th trgectoyp Pin b fom

y=xtana—%secza. B

(b) Th gpeatesth i O Pab th pap isd b edp H Wh nPisatab i %H,ita strae lled
ah izb a dsan ed.

Genhttana=2 id nemsb Hth twp sbewnlasbd d 13)
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