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Fig. 1.1 shows a simple penduium being used by a student to investigate the
energy changes at various points in the pendulum’s swing.

Pty 4

Fig. 3.1

(6} When the siing is displaced by a small angle from the verficoi, the
height of the cylinder changes so that iis cenire of mass Is now 1.932 m-
below fhe pivol. Defermine the gravitational potential energy gained «
by the cylinder. Use g = 10 m/s?

gravitational potential energy goined = .....ceinicrimimnnic
i3]

(b) The cylinder Is releassd from the displaced position in [a). Calculate
the expected spead of the cylinder when the siring is veriical.
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{e) As ihe sting passes through the verlical, the narow beam of light is
inferrupted by the cylinder for 22 ms. The cylinder has a diometer of
2.5cm.

(I Cualculate the aclual speed of the cylinder.

aciual speed = ..crininen

{l} Suggest how the difference between the actual and expected
speeads could oceur.
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3]
[Total: 8]
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The racing car shown In Fig. 2.1 uses a Kinetic Enargy Recovery System [KERS).
This system sfores within the car some of the kinetic energy lost when the car
slows cdown for a comer. The driver can later relecse the stored energy when

maximum power is required.

Fig. 2.1

{a) The car approaches a corner and decelerates from B2 m/s to 61 m/s in

0.90s.
Calculate the decelaration.

deceleralon = ccviisinieemssssasssasssinaninnaes
2]

(b) () The energy lost during the braking in (@) Is 8.4 x 10°).40% of this lost
energy Is directed fo the KERS sysiem. Determine the amount of

energy stored.

ENEIQY STOMBA = cvuereneessinsnessrmananssmsssssinsians
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()  The driver later uses all of this stored energy fo give 60 kW of useful
exira power for 3.0s.
Caiculate the energy released.

ENErgy rElEASEU = ..vicimressersiininesississrsssssssemines

() Coalculate the efficiency of the KERS system.

SHIGIBNICY & ivisivsasiii e i siasews

[4]

{c} Suggest a possible device to store energy when a moving vehicle
slows down. For this device, state the change that occurs as more
energy is stored.

device
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2 A sedled balloon conialning some helium gas s released and rises Into the
upper atmosphere. As the balloon rises he temperature of the helium falls
and the balloon expands.

Explain, in terms of atoms,

{a) the effect of the fallin temperature on the helium pressure,

T T LR T T T L e T i
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[3]
{b) the effect of the expansion of the balloon on the helfium prassure.
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[Total: 6]
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Fig. 5.1 shows an X-ray tube.

Fig. 5.1

In the production of X-rays, the target gefs very hot. Thermal energy must be
removed from the farget. The tube has several design features fo enable this

to happen.

For eqgch of the following types of energy fransfer, describe how fhe design of
the tube increases the rate of energy fransfer. State where the thermal
energy fransfer mostly happens, the particular design fealure that increasss -
the rate of this transfer, and a brief explanation. .
() conduction

RV o nmmsnss s Vosh s LS A S SR S R e

TESIAN FEAMUME ... iiecirceineereee et em et es e ses e e e s esmns s s e s s s s e e

CONCORUOTIOEY o amsinwmaiin s i b S o pa s e e e

L

(b) convection

AESIGN TETIUIB ..evvsernirisiieeiiesesestesrsrerereessssrssssessasesss simsessemesesrmssnes

explanaﬁon L e R T N e T T L R L E L L T T e
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i3]
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(c) radiciion

sasmsmslEmssERARE AT A

B« ecuesnsrasamrrssnsssaaarronsntsiasnsnsnmnansestsnsnnnentasnare
design fFEQIUME .....ccomiiisiraseasasainssnnsssansnssasiscsssrisnsmsnnianaas

emluncﬁon Tl L PR R LR R PR R Ll EEEEEARMeAlEERr e E RS RRaRES

Ssmmmn AR EREE ARG ET R R BN

13]
[Totat: 9]
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5. (a) Staile an approximate value for
(I} thespeed of sound In air,

(i) thespeed of light in cir.
12]

(&) Use your value from (a) (I} fo calculate the frequency of a sound wave
that has wavelength of 1.2 m.

frequency =......ccceveennnees ——
(2}

e} A metecrologist abserves an approaching thunderstorm and records a
fime ditference of 4.8 s betwsen seeing a lightning flash and hearing

the thunder that follows.

(i Calculate the distance of the funderstorm from the
meteorologist.

A0S s vianesminsmsive imsn s S3EH O

{) State an assumption you made when caicuiafing this disfance.

(Total: €]
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Fig. 8.1 shows a loudspeaker cone osciilating to produce sound waves,

Fig. 8.1

{g) As the sound wave passes 4 point, It producss regions of higher and
lower pressure. State the names of these regions.

IGNET PFESSUNE <uevarsiarssessissssmrnsassnsatsessnsansasansnsss

2

{(b) Describe how the movement of the loudspeaker cone produces these
regions of different pressure.

RIGRET PrESSUTE ....civerssmssmeastassianisessaninistsainanentasarasassssiasssensssiasi s

e T e T e e PR LR LR L L Ll bbbl
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(c} State the effect on the loudness and pifch of the sound from ihe
loudspeaker when

(I the amplitude increases but the frequency of the sound stays
the samse,

fcudnaﬁ R R e R L T R e R L L P L LR LR L

(i) the amplitude stays the same bui the frequency Increases.

IRy i ciiiisirors S T T i et S S L R it
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[Total: 6]
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7.

In the laboraiory demonstrafion shown in Fig. 11.1, a copper rod rols at a
steady speed down the sloping parallel copper ralls. The rails are in the
region of a sfrong magnetic fleid that acts vertically downwards.

paraiiel copper ralls
sloping dowmwards kn direction of arow

Fig. 11.1

(@) Expiain why the voltmeter shows a deflection.

- sEmEErEsATBAEEEE - eRESam R - - -

1
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2]

(b} siate, with reasons, the sffect on fhe volimeter deflection of the
following changes:

() increasing the sirengih of the magnetic fiela.

BFIBCHON wovveerrmessesrsnisseessrraranssssnsssbmarasmamma st saEn s ey s an s stireae sy
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() slightly increasing the slope of the copper rai,

deflection

reuson e e L e T T AR R LT FrrmirsipdBianen RS e RNRR RE T B

B T I T 1 T T e S

L L L L L L L T Rl T e

(i)} changing the direction of the magnefic field so if is parallel to
the copper rails and directed down the slope.

deflection

TB‘USOH -------- L L T R R e CR LR R R R e L L T T T op T e,

b L L L LT Y roymm

s .E.-'i]
[Total: é]
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8. The most abundant stable isolope of sirontium is strontium-88. lis nucleon
number is 88 aind its proton number is 38. In nuclide notation it is written ;Sr.

(a) Write down

(i} the valuesofxandy for strontium-88,

(i) the number of neutrons in o nucleus of strontium-88,

{b) Stronfium-90 s a radicactive lsotope produced by nuclear reactions.
Stafe how the structure of this isotope differs from that of strontium-88.

|,.i.jl'i.d'ihlIll-lﬂ-lilll‘-IilllIl'll.IJIIIIIII'IIlhll[ll:p

CERRY
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[2]
[Total: 5]
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7. () Define acceleration. Explain any symbols in your definition.

L T T T r T T T T I ey e .

T e R T T P N it

() Fg. 1.1 shows a graph of speed against fime for a irain. Affer 100 5
the train stops at a station.

8
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Fig. 1.1

() For the time inferval between 40 s and 100 s, calculate the
dlistance belween fravelled by the frain.

diﬂunca L e e e e T

2]
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() The train stops for 80 s, then accelerates to 30 m/s with on
accelerafion of 0.60 m/s2. It then travels at constant speed.

Complete the graph for the Interval 100 s to 280 s, showing your
calculations in the space below.

[5]
[Total: 8]
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10. (o} Energy from the Sun evaporates water from the sea. Some of this
water evenfudlly dives a hydroslecitic power siation, Give an
account of the processes and energy changes Involved.
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(b) In @ hydroeleciric power stafion, 200 000 kg of water per second fall
through a verfical disfance of 120 m. The water passes through
turbines fo generate electricity, and leaves the turbines with a speed

of 14 m/s.

(N Cadlculate the graviiaiional potential energy lost by the water in
1 second. Use g=10m/s2

BOTBREG SIAIGY I0BE = vicosmmmsions sasansesssensanassensnmasnessns
(2]
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(if) Calculate the kinetic energy of the water leaving the turbines in
| second.

Kinellc 8nergy = v enssassimn s
[2)
[Total: 8]
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11. (a) A student fesis 1o see whether certaln materials conduct slectricity.
He uses the circuit in Fig. 8.1 and connects the materiak in tumn in the
gap between P and Q.

6V battary
i}

® x

P Q -
Fig. 8.1

() Whatls the purpose of component X in the circuii?

N T T

LR T T L N RN T T TR T T T ey e

(i) State how ths student can fell if a certain material conducts
electriciiy?

AR R R NS P S O L EE SR e PR A SRR R ey e e e e e

II]
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(i) Which of the following maiericls i d good conductor of
electricity? Put a fick alongside each material that is a good
conductor.

copper

glass

nylon

DErspex

1

Welingborough School

19



(&) The student now connecis a small heafer in the gap in the circuit, as
shown in Fig. 8.2. He wishes to determine the resisiance of the heater.

av batiery
-

Fig. 82

(i What other meter must he connect in the cireuit, in order o
determine the resistance?

.
() OnFig. 8.2, draw this meter in the comect position in the circuit,

)

Welliingborcugh School 20



(c) Fig. 8.3 shows a radiant electric fire with 3 heating elements, each of
which operates at full temperature when 250 V is connected across It.

Fig. 6.8

() Fig. 8.4 showsan incomplete circult diagram of the fire.

There are 2 switches. The fop switch confrols one heafing
element and the bottom swiich controls fwo heating elements

connecied in parailel.

250V a.n.
W .

ng- 5-4

complete Fig. 8.4, showing all the electrical connections.

[2]
() The cument in one heating element Is 2.5 A when it is connected

to the 250 V supply.

Cdlculate the resistance of the healing elemant.

[ESISTANCE = veevrnrssssarnminssssssssssamsss
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(i} All three heating elemenis are switched on. Which statement
about the fotal resistance of the eleciric fire is corect? Tick one

box.

no resistance

smaller resistance than in (e} (i)

same resistance than in (<) {if)

larger resistance than in (c) ()

[1]
[Motal: 12]
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12. The counier In Fig. 11.1 records the total number of fimes that a radiation i
detected whilst the counteris switched on.

sounter

L
jujuls
® . w

X i

redistion detecter

Flg. 1.1

(a) With no radioactive source present, the counter is set to zero and
then switched on for 4 minutes.

After this time, the counter reads:
e ————, T g,

1 3 é

e

() What radiation is the apparatus detecting?

)
() Calculaie the average count rate of this radiation.

count rate = counts/min
(2]
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(b) (I} Point X Is 25 cm from the radiafion detector. A source that is
known to be highly radioactive Is ploced at X.

The counter is reset to zero, and the count again taken for 4
minufes.

The counter now reads:

State what type of radiation is being emitted by the source.
(1]

(i} The source is moved to a position 2 cm from the detector. The
counter is set fo zero and restarfed. The counter reading affer

countiing for 4 minutes is:

Estimate the count rate due to the radioactive source dlone.

ereeeress COUNTS/min
3

[Total: 7]

COUNT OO = cuvocrisnnisensssmmasaasinvacasssssasnssan

END OF TEST

Wellingborough School

24



