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Total marks - 130

Attempt ALL questions

1. A student carries out an experiment with a tennis batl and a motion sensor
connected to a taptop.

not to scate

The battis reteased from rest beLow the sensor.

The graph shows how the vertical vetocity v of the baLL varies with tjme t,
from the moment the batt is reLeased untit it rebounds to its new maximum
height.

y(rns1)

4.0

motion
sensor

4.9

ililililt tillltilil tililtililil|t ililil til*x4 5 77 60',1 o4*
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1. (continued)

(a) Using information from the graph

(i) show that the initiat acceLeration of the batl is 9.8 m s 2

Space for rlorking ond answer

(iD

CL = g radn+l
---4C

O
3 -11"-,vt

determine the height from which the battis reteased.

Space for wotking and onswer

s =Vt
s' Z'3x0,5
5- l. tgn-
_-_

iltilililililil I ilIilIilililliltil ililililililt
*xa5776fl105*
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MARK5

1, (continued)

(b) The mass of the ball is 57 0 g.

(i) Determjne the magnitude of the change
during the bounce.

Space for working ond answer

5r'o[+ --'o 1)

Ap. so-ittgngrl
=::..-/

in momentum of the ball

(ii)

Ap = Amv.

Determine the magnitude of the average force exerted by the baLt
on the ground during the bounce.

Space for working and ansryer

21 = Ea-l
r878.q Ni

|il ililil il iltililililililililililil ililil]l til*x857760106*
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1. (continued)

(c) Complete the sketch graph of acceleratjon d agajnst time I for the baLt,

between 0 s and 1 .18 s after it is reteased.

Numerical vatues are not required on the acceteration axis.

(An additionatgraph, if required, can be found on poge 44)

d (ms 2)

l1

1.18 I (s)

[Turn over
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2. A student absejts down the outside of a buitding using a rope.

not to scate

The mass ofthe student is 55 kg.

The rope, of negtjgibte mass, is attached to a fixed point X at the top of the
buitdine.

The rope makes an angLe of 15' to the building.

(a) Catculate the weight t / of the student.

Space for working and answer

*'-Y
W= 5Sx lO
W- SSoN

ililfiilil il lltillill]il ilil1lilil1il ilililril ril*x8s7760104*
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MARKS

2. (continued)

(b) Determine the tension fin the rope.

Spoce for working and answet

*Tcat5 = 55O

-l .= 5 /ON

(c) As the student abseits down the buiLding the angte the rope
the buitding decreases.

State whether the tension in the rope increases, decreases
same.

Justify your answer.

Itr 'v 'rttl, 3U La'ts

:T6 t \'4

-Tc-os lo . SfO
-T -560d

-

makes with

or stays the

ilrillLtilliltiltill] il ffi flililililt ilililrilffi
*xa57760',l f}9*
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3. A footbatler tetL5 teammates that a footbatt can be kicked a much greater
distance when the batt is initiatty traveltjng towards them, compared to
kicking a stationary baLL.

Use your knowtedge of physics to comment on this statement.

MARKS 100 Nor

SLo.l-wyra,y Lrill lY.l: O 5L3
Ap.
= rvl V --rnL(
= @"5xvz * (]
loo rns *t

c. rnv *. mu- [f u-.-'5o-,.
t= O'5rtoO -O,5x-5o

la = J5 r'.1

ilil] ilililtilil iluilrilil ilililfi|ililililil
*x457760110*
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MARKS

A communications satettite orbits the Earth
the surface of the Earth.

at a height of 36.0 x 106m above

between the Earth and the satettite

The rnass of the Earth is 6.0 x 10'z4 kg and the radius of the Earth is 6.4 x 106 m.

(a) Determine the distance between the centre of the Earth and the satettite.

Space for working ond onswer

cL.= h+ r'

oL=
r[.3t,c)k, o r 1c,., + 4,

4'L'4 x16r"'pa,.

lc6 (, crrr,O4

(b) The gravitationat force of attraction
is 57 N.

Catcutate the mass of the satetlite.

Space for wotking and onswer

t- = Gfyrn

51
fL

= 6 '61 * tit- ^e a otDzt

q-'L. xlOL+
r'rr : 25G kq:_____-____-l*

ililtililil iltilililililtil1tilililt tiltil til*xa57760t1Z*
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MARKS

4. (continued)

(c) Determine the value of the Earth's gravitationat fietd strength g at the
satettite.

spoce for working ond onswer

t-# s"J
f!'d\ t.

,'r^t1

.J"5(, x $
C.t 7ZN <q-l

ls 5? r..1

'';* fa,'"

5-]o
o
J

(d) A second satettite has a quarter of the mass of the first satettite.

The distance from the centre of the Earth to the second satetLite is half
the distance from the centre of the Earth to the first satettite.

State how the gravitational force of attraction between the second
satetlite and the Earth compares to the gravitational force of attraction
between the first satettite and the Earth.

Justify your answer

'tx,Ia-)A+r'3
d-. 2'by tAG rn'2J 3 r lOb ,-..t

-_)

fYl ft-

fz
F = (t'(fi ntt)-'' n E- Oy tc'r+ * 6+

(Li l"tc.,( )z\ '" 7

tr: 5t 6" f'.i

l-=Gt

-f^e, 1t'( tl-,r,lsr .-,."fr ILU
L:}-"e 'l^'rd S.uf e.ll ,F4

|tililtilu ilt lLlilllllllilll lil lllllllllllil ll*xa57760113*
page 13
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5. (a) A person is standing at the side of a road, A
towards the person, at a constant speed of
sound of frequency 510 Hz.

car travets atong the road
]2ms-1. The car emits a

the frequency of the sound heard changes as

to this effect.

E4otL

The person observes that
the car passes.

(i) State the name given

7\p?t':r

(jD CatcuLate the frequency of the sound
car approaches.

I hF snee.l ot solrn.l rn arr rs J4(J m s

Space for working and answet

heard by the person as the

fu = 522.6+l'z-

L tfl ltilt tillilll il ffi ilililil ilililililill]*xa57760111*
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l- u. (continued)

(b) This same effect is used to determjne the speed of red
throuqh bLood vessets.

red btood
ceLI

btood celLs

btood
vesseI

direction of bLood flow not to scate

ULtrasound waves are transmitted by a probe. The frequency of the
uttrasound waves changes as they refLect from the btood ceLLs. The probe
detects the reftected waves.

The veLocity of the red blood cells can be determined using the foltowing
retationship

?[v cosBLl = '"'
t

A/ is the change in frequency

/ is the transmitted frequency

v,b. is the vetocity of the red btood cetts

v is the vetocity of the uttrasound

d is the angte between the djrection of the waves and the
direction of the btood ftow.

The frequency of the uLtrasound transmitted by the probe is 3.70 MHz.

The veLocjty of the uttrasound js 1540 m s-r.

During one test, the angte between the direction of the waves and btood
fLow is 60.0'. The change in frequency of the uttrasound is 286 Hz.

Catcutate the vetocity of the red btood cells during this test.

space for working ond ansv/er

c0t

ilililrilu il lilillilililt tilLilllililfiil il*xa57760115*

r /-r-zlL - L,31otn r*frt^ccsbc
t Str"C

. {rL.
60 r-/s3'.)M)

page 15
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MARKS

6. Stars emit radiation wjth a range
radiation depends on the surface

(a) The graph shows how the
varjes with the wavetength
temperature of 5000 K.

of wavetengths. The peak wavelength of the
temperature of the star.

energy emitted per second per unit area

,tr of the radiation for a star with a surface

69r

5&
EE

A second star has a surface temperature of 6000 K.

on the graph above, add a Line to show how the energy emitted per

second per unit area varjes with the wavetength,l of the radiation for the
second star,

(An additionat graph, if required, can be found on poge 44)

ilil1 ililflilfi lllililtilil tilililu]tiltililt*xa5776A116*
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6. (continued)

(b) The tabte gives the surface temperature f, in
stars and the peak wavetength ,r",i of radiation

Space for working ond answer

7(K) ) r",*(m)
7700 3.76 x 10 7

8500 3.42 x 10 7

9600 3.01 v. 10 7

'12 000 2.42 t 10 7

2 9x10 3

kelvin,
emitted

of four different
from each star.@ -2

x l() -

L7152
7.7a'l
z 3a9L
2-10+

Use all the data in the tabte to show that the relationship between the
surface temperature f of a star and the peak wavetength ),".,r, Gdiated
from the star is

ililililrIIrilililililililil tillllilililillilt tillil
*xa5776D',\ ',l 7*

T*)p = k
-ll^a cr.rr:;fa,J ts jl'? xtO-3 Km

MARKS
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7. Scientists have recently discovered a type of particLe called a pentaquark.
Pentaquarks are very short tived and contain five quarks.

A tambda b (.\b) pentaquark contains the fottowing quarks: 2 up, 1 down,
1 charm, and l anticharm quark.

(a) Quarks and teptons are fundamentat partjctes.

(i) Exptain what js meant by the term fundamental particle.

l) o,zY.^ 6L1_., , c^r Iz, lr,<:kZ*_ ty' ot-,t _
UJ-D 6(t-'tr p6s'l '<-iil-

(ii) State the name gjven to the group of matter partictes that contains
quarks and teptons.

F tpr"-t o ''t s

(b) The tabie contains information about the charge on the quarks that make
up the Ab pentaquark.

Type of quark Charge

up
2

3

down
1

3

charm
2

1

antiaharm
z

3

Determine the total charge on the Ab pentaquark.

Spoce for vlorking ond answer

1...-
-t

7-, _i+ /3_ /^ -+.5

4

')
/?T

J

ililtiluil ilililt ilililtilllilililt ltil]il til*xa5776011A*
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MARKS

7. (continued)

(c) One theory to exptain the structure of the Ab pentaquark suggests that
three of the quarks group together and one quark and the antiquark
group together within the pentaquark.

antiquark

quarks

(i) State the type of particte that is made of a quark-antiquark pajr.

ft1(,r6v1)

(ii) The mean Lifetime of another quark-antiquark pair is 8.0 x 10 21s

in its own frame of reference.

During an experiment the quark-antiquark pair is traveLling with a

veLocity of 0.91c relative to a stationary observer.

Catcutate the mean tifetjme of this quark-antiquark pair retative to
the stationary observer.

Space for working and answet

L'

t ' ta.,

b
g.ct , (6- zt

=l 9y

|tililtiluil Iilililililil iltililililil]il il
*x857760119*
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MARKS

7, (continued)

(d) The .^b pentaquark has a mass-energy equivaLence of 4450 MeV,

one eV is equal to 1.60 x 10 1eJ.

(i) Determine the energy, in jouLes, of the Ab pentaquark.

Space for working and answet

tqso r l0C x l-Gt l(l-'q
1 =1-tzrtO-'a,Ioult

(jD Catcutate the mass of the ,^b pentaquark.

Space for working and onswer

E .7-'g,z

I l2r\6-'X ru-' t J* lOtz

ilil lfiill]til I tilffiilil I iltiltilililil ililililllll*xa5776012O*
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= 6 dqzrp-L1

Mo"5 u L,o el
(, (!,>17^tC-27 _

= L+- G> 167 -zc'

E= rncL,
E' +' L-" tO-30x ?
E. A lq_*,O-i3

k-1

,lOtL

MARKS

8. The sun emits energy at an average rate of 41 x'1026Js1. This energy is
produced by nuctear reactions taking ptace inside the Sun.

The following statement shows one reaction that takes ptace inside the Sun.

1H+ iH ) lHe+;n

(a) state the name given to this type of nuctear reaction.

N itcllt+t' F..rt9 t dr't'

(b) Ihe mass of the partictes invotved in this reaction are shown in the tabte.

Particte Mass (kg)

iH 3-3436 x 10 21

ls" 5.0082 x 10 2i

ln 1.6749 x 10-27

Determine the energy released in this reaction.

Spoce for working ond ansv/er

l4*.n, bnf ev<-. l''to.-.<- -( Rr

1' 3.j+3C. x(6-E 5 or.'? Lrto tl
i - 61 +q. x l(,\ - 

-z:"

e &!si x lQ--a?

6^G23t * ra''L7

r
ililflil]il ltilil tilltililililil ilil ilIil*x857760122*
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MARKS

8. (continued)

(c) Determine the number of these reactions that woutd be requjred per
second to produce the Sun's average energy output. 2

Space for working ond answet

tt,'I v tazL
4- tt* r ,o-l:

7'l.rlaaC
t'e o"c.h 6y.,s pa.r

Szcand

tilil ffiiltiltil]l il ilillltiltililil illtilill*x457760123*
nado )?
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MARKS

9. A Laser emits tight when electrons are stimulated to fa[[ from a high energy
levetto a lower energy tevel.

The diagram shows some of the energy tevets invotved.

ln one particular taser, a photon is produced by the electron transition from
E5 to E3 as shown.

-2.976 x 10-13 J

-3.290 x 10 la J

Es

E4

E3

E1

(a) (i) Determine the wavetength of the photon emitted.

Spoce fot working ond answet

E=- g. = hP

f' ,q1u - -'3 z"ra)v ro.'r : (\,/

o 3l+ >to-tz

f - +'-lz x)crk l-lz

V=fA

-1e:t+-'-l3xlO r+
=.a\

\ -- 4,'j3 x ro- ?

6 3 * lo3't

lr1

ilil ilililtililIilililililil ilililililutiltililt
*Xa5776i121+*

page 24
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MARKS

9. (a) (continued)

(ii) The taser bea.n is shone onto a screen. The beam produces a spot
of diameter 8.00 x 10 am.

;!:Ui,@ lBooxloam

The irradiance ofthe spot of light on the screen is 9950W m 2

Deie'mine lhe power of Lhe taser beam.

Space for working and onswer

a_ P-
-l .

1'tr,o = F9- -Nb}ro-q )'
P., !;lo 3\J

(b) A student investigates how irradiance ,l varies with distance ,/ from a
point source of hght, using the apparatus shown.

smalLtamp Light meter

bench
covered

with btack
.lofh

Describe how this apparatus coutd be used to verify the inverse square
law for a point source of tight.

,)T.*,t- ,^ ar^r l-\1 rw. l,.r "1N <,? *SFf
r -t 4't-a.t Ital:f l;,'rib C-la-

2\ <,: ,ttL- in r-,,1 b llc,.p aJ tt',ry
(tu, .t''tj., f-t-.r t,qlt n-":.t-r:r futr ,l,l lO-( 4
tL{-la-v&-(, (( U^L ltgll 'u u54'r- f1z't''"
l'tv- I a,r^ p

1\ c^,t j- s1' t4." r.l Lslz-,^ct 1,';al .,.n rtr.a

t'\\ -5hok- iC ,,'nirr^ e ,'--t- t:lt' clts -;t'*a-t
I

iltilililililil ll llllililllillillllllllil 
5<r g6'r

*x457760125*

hqht sensor

r";I*I-I*I*I*I;I*T*I;;;;] metre stick
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MARKS

10. A student carries out an experiment to investigate the effect of a grating on
beams of [iqht from three different tasers.

screen

first order maximum

centrat maximum

laser grating

not to scate

The three different tasers produce red, green and btue light respectively.

Each laser beam is djrected jn turn towards the grating.

The grating has a sLit separation of 3.3 x 10-6m.

(a) State which of the5e three cotours of taser tight woutd produce the
smattest angLe d between the central maximum and the first order
maximum.

Justify your answer.

8 iu-
4"3

s(Lr ,l-
\,

S,'r',' cqfu.tl

"<,c,l<-sl FY**uj
Ast.-&-rnX

'1,
lc ^,a51

ltilllilt til]tllil ililililililil ililil ilu*xa5776(l1?6*

page 26
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10. (continued)

(b) The angle d between the central maximum and the fir5t order maximum
for light from one of the lasers is 8.9'.

(i) Calcutate the wavetength of this tight.

Space for working ond answer

\

1

,[-: <a 5t* U

3 3.3,. 1O-6, S""I ?

: 5-l-n /.^-

(ii) Deter mine the colour of the [ight from this Ldser-

6.<,2r-

(iii) Another student soggests that a more accurate value for the
wavetength of this Laser tjght can be found if a grating with a stit
separahon of5.0 ,'10 6m rs used.

Exptain why this suggestion is incorrect.

'\

Tst*'t loal d tx. c- $rt-a,-'ta-r
olc 

"^'^ 
<*"'l-a^:'-lll ,* tT,- -)-J

&l .t -.3Le, k:s:- "

frililrilililil r1ilililtilil lil t llillflilllil il* xa 5 7 7 6 A 12 7 *

Page 27
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MARKS

11. Diamonds sparkte because tight that enters the diamond js reftected back to
an observer.

atr

(a) A ray of monochromatic tight is incident on a diamond at an angte of49.0'.

The refractjve index of diamond for this Light is 2.42.

Catculate the angte of refraction 9.

Space for working ond answer

s, 8- , 5."-70
Z +'L

V g'= 3 -7. -t,'
/-_-

I

\
CatcuLa$ tne criticat angte of the diamond for this light.

\-
spoce fo\a ing ond answq

\ n= -,,npt^r
\ s*, 9,^"-.t_2,_"J

7.+z - s-n-Li==.-.
st tn_ 3 r,,.tt\9:: '' tx't17

Iilililtiil iltilltil]]ililIIiltilililil uiil til*xa57760124*
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11 , (continued)

(c) Moissanite is a transparent material with a greater refractive index than
'- O".""J A sampte of moissanite is made into the same shape as the

diamond

state whether the sampte of moissanite sparktes more or less than the

diamond.

You must justify Your answer'

ll- !' o a-/ki!-,s r\1dn'
I

hz c',.ru.t- n h.,"'- ,a I rto.la+' rc l''e'-rh-a

U^ d'J'> ?au<- t'-vt xl- loa r'-o* trli-l*
t-!\J-r.*'^a-l r-<-€ La-t:*i ov'- tn 17"-a,

l'^ o t s .= at\,-C-t- i,^,2*1^ oL ft."v|<L-s tl

"^'a<- 
sforK\ .

MARKS iflt"J

rilffiillilllillllllllllillllllllllllllllllllillilllll*xa577601?9*
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"".",1
12. (a) A student sets up the circurt shown.

When swjtch 5 is open the reading on the vottmeter is 1.5V

Switch S is now cLosed,

The reading on the vottmeter is now1.3V and the reading on the
ammeter is 0.88 A.

(i) State the EMF t of the cett.

t-5

(jj) CaLcutate the internaL resistance / of the ce[[.

Space fot working and answer

€- .1,/+ Tf .

l.s=r3-9?8r
t-* O.ZZ Et_

Exptain why the reading on the voLtmeter decreases when the
switch is ctosed.

(iit

U\\tt N taw
lha-g ts 6

t

.16.'e- Lh<,

Ci/'r-\<.fJ

s ',n Fr,t-,

T + VJ,

T
iltilt ilililtilfiIiltilililil ilililfiililillil ril*x457760130*
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MARKS

12. (continued)

(b) A battery of EMF 9.0V and internal resistance 1.2O is connected in series
with a tamp- The tamp has a resistance of 2.4Q.

Determine the current in the Lamp.

Space for working and answet

F.V-'-I(.
= f (2.+ * I z)

- -r - 1.<a
f--------.-..................-"--'

(ii)

r',: Z'5V'/

lt!L rL r---------- lrl rl L-----J lr9.0v | 1.2c) 
l

2.44

9o
q;9

Calcutate the power dissipated in the lamp.

Space for wotking and answer

P. vlr

lflil] tlililil[]]il ilt ililililililil]ilt I lililn
*x45776cJ131*
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MARKS

13. A student investigates the charging of a capacitor.

The student sets up the circuit as shown using a 47 pF capacitor.

The capacitor is initialty uncharged. The switch S is now ctosed. A laptop
connected to an interface disptays a graph of current agajnst time as the
capacitor charges.

(a) The variabte voltage supply is set at 6.0V.

Catcutate the maximum charge stored by the capacitor

spoce for working and onswer

C= at"

-v
cl*+1

Q -. 'zz?_rL

|ilililililttLtilililtiililL tilililil ililtil ril*xa57760132*

page 32
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13. (continued)

(b) The graph shows
charges.

how the current -1 varies wjth tjme 1 as the capacitor

t

Switch S is opened, and the capacjtor is discharged.

The resistor is now reptaced with one that has a greater resistance.

Switch S is again ctosed and the capacitor charges.

Add a tine to the graph above to show how the current now varies with
time as the capacitor charges.

(An additionat graph, if required, can be found on page 45.)

(c) suggest an atteration the student coutd make to this circuit to increase
the maximum ene.gy stored by the 47 pF capacitor.

{-l'.,c,'t-Xt a''e. q 2{ .,s"'AgL7 l'o

7 q-OV sL,,() p i,'-u,.; ,.,-.t*t1,s

|tililtil] tilltilililililil tillilliltil tn il
*xa57760133*

page 33

lTurn over



MARKS

13. (continued)

(d) The use of anatogies from everyday life can hetp improve the
understandjng of physics concepts.

Vehicles using a car park may be taken as an analogy for the charging of
a capacjtor.

speed
bump

m-l

Use your knowtedge of physics to comment on this ana{ogy.

C-zt',,tz a.,-L LLkz' U''4- CI.

C . 3f,lr,z

Nr: "f f)r-t-b b"at o l"^t
nur)- Ch ^.rd<. is s far-eA on -[P
V.,t- crr,-<, f & c,r,.J gu eL-f tjv,

1L\.r\ t,.'A tFt'Ctb. r.,-

N- qcoa( 1., PGrLt'') E- \L-t'r'(A o/'

^ 
LA-f c,,c4d 65 € (,'rCVL 

-- 
*t...

::,.'7J*J,ii' :nX :":ft'
t- l,tp, h az- tr,,tc,k ,L r-,

t._ fu-4\ 
vt Lr\L ( n4 rLL'k-

ilrilr ililtilil iltfiililt ilil ililil tillil-""""*Jt)"^-

i*rJ



'13. (d) (continued)

Y"u cj"i g[c-t-^,:

6-"or 
"\ee's i_f 6 ouZa

-li *,d-tl- af (j^a

€ = I4cvz bz"c,'A,
S.(,*sz-

.* f a4c 2r.]--u^t1_

ly v.,-0- ca/. f6rk- <,t-]ra..-cs_ rs b)7 rl-
ts ltVp- cu I q,,: r49 t < la.n-tt-, s ?*t),s
i .l 0< C o-t/ p c\,-Ia-

q. Lioq Fo E-.,-e., .::: :; :*
ct c a1oa1;-11'6v. a1a 6 *ge, *r.,r,t hll
fu gtt as ,!.or c.parl hurn e^"h oL-
a. A1n-! '^rr)/ t-<,p<) i k!. A.,!- (zS av
van+- W\!- Lr', g c^.,, ft_,+ dW_snt l.
t.J^in if Scra..f dso( .

aVL0- d\to,g fctn\ S6€LJs o, rv,.,6le y.6rkt-
6r + t l- "c,'jcs o\r<- avq Wtz 5a1,,'11_

(s L't* l:*.,.t (Z,s i_sl-a.u:* i-.t_ qy,nt, s

ilil 1ilillilil I Liltillilililn il ilililililililt*x457760',t35*
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MARKS

14. Sotids can be categorised as conductors, insutators or semjconductors
depending on their abitity to conduct electricity. Their electricat conductivity
can be expLained using band theory.

The diagrams show the valence and conduction bands of three solids X, Y

and z.

One represents a conductor, one represents an insuLator and one represents a

spmiconductor-

energy of etectrons

sotid x sotid Y sotid z

(a) Complete the tabte to show whjch sotid represents a conductor, an

insuLator and a semiconductor.

Sotid Category

X t+-Sul e4nr
Y 5r.,.,^
z (+,-,-,btd-

iltilt ililililll lltililtilil I tilltilil]il tillil*xa5 7 7 6 013 6*
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MARKS

14. (continued)

(b) Using band theory, expLain why conduction can take ptace in a
semiconductor at room temperature.

V- c- St"a,r','r- C,ttl- lA6/'at''r I C[v- q&P

W,v- r, tJ ru,c-t, ba-,. cl c'-'-rA t"4^-p,

Ccv-, ul,.--rltn-t l.A-r' o\ , . 5,-n a-,tL.r ..-.' a(

ra 61< 13 r:+,t-tQ_ \ot,s hi, n_e,,

g t, 6-l\a'*'j ( int&t<t)i ot--

i 
^ art c^5d-S

(d) Resistivity is a measure of a materiat's property to oppose the ftow of
charge.

The resjstjvity of siticon is 2.3 x 103 C) m.

The resistivity of copper is '1.7 x 10 3 O m.

Compare the resistivity of sjLicon to the resjstjvity of copper in terms of
orders of magnitude.

Space for working and onswer

to- <

,o=

If ts ll
5r"., oU-Q,t-

= - j)

c r,lt r.., ctf ft-t .,.t n ,\-L,,.LL' .1

ililililt tilItilffiilililI ililffi ilililtLtil*xa57760137*
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(c) Silicon can be doped with arsenic to produce an n-type semiconductor.

State the effect that doping has on the conductivity of sitjcon.

[Turn over



A 1.00m tong wooden rod has
intervats along its Length. The rod
a hote 50 mm from one end-

series of smaLL hotes dritted at lomm
hung on a horizontat pjn passing through

a
is

not to scate

The rod is then raised through a smattangte and reteased.

The period lis the time for the rod to travet from A to B and back to A.

(a) Describe a method to obtajn an accurate vatue for the period f usjng
onty a stopwatch.

)etrlt l.r-.'. fi-r.,',r A-- ts o^rl b.gh
b,,",r h;^!,

Dtv 
' 
d-p- h;",-,-

FA{-\ o .)

IO

bj y.t'

S t Jn^.a .:

iO lT,

I ililililillrililtil1iltilililIiltililIililIil1illtil
,x857760139*
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15, (continued)

(b) Ihe rod is hung from different holes in turn, and the distance I from the
pin to the midpoint of the rod is recorded.

fis determined for each value ofi. The resutts are shown in the tabte.

, (m) 7(s)

0.45 1.60

0.40 1.s6

0.35 1.54

030 1.53

0.25 1.53

0.22 1.55

0.20 1 .58

Using the square-ruted paper on poge 41, dtaw a graph of f
against r.

Using your graph, state the two vatues of, that produce a period
of157s.

(i)

(jD

(ii

t-6Zt:s

(A) using your graph, estimate the minimum perio

-SQ ZO5 n qJ O +15.'--

(B) suggest an improvement to the
woutd attow a more precise vatue
be determined.

Tc-re"- r-.'crvo
a* a.38_---->

experimentat procedure that
for the minimum period f to

p+-,<:.cLg,q s

n ?c-v L_) itt I1]{J 9u'-

rilililil]Itilililil ililililililil Ltiltil ililril
*x457760148*
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i5q

l. 5j5

t t;+

c) Otr t,'
IJ

ililililt tililtilililililil|frilil1il ililtil il
*x457760141*
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15. (continued)

(c) The quantities Iandll are retated by the relatjonship

I,h _18 n _C
c

where g is the gravitatjonat field strength and C i5 a constant.

Use data from the table on page 40 to catcutate a va(ue for C when 11

is 0.30 m.

A unit is not required.

Space fot working and onswer

hod("
T- t':: h=o 3

/-532,6.3 - i6 d=, a.3z +L
1.8

2=t_Q4.

IEND OF QUESTION PAPER]
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SPACE FOR ROUGH WORK

4 
^ 

i) zd eee<-'{ bx fv-r ('ao';* d^'*a'-rt- '

t) su,l=W-z"t' Lodqrow-^J: alwr Av4)
jrc.-" et<J' val,'^!2- on- l,3lt k"d rr-,211"(

5) Squa.'e- e-r^d- v'^l"u- of L
("> pJt trr1LX Lzud r+-'^d,;3 og"''^sl

d2-
'1) Grq.r sha'il{ bz e^ slto'*gLf

l^;v- (J-i'aulS W'a dnl|'-

t) QED t.
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