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centripetal FOree = VA oo
magnelic foroe F=Bav.....viiiin s
e L el = L O

ralfy = (Ma/Mg) X (qp/qa) ...

o 5,51 1[}2?};[9 11 : 1{}31 ,{2}
B O oo i B Lo s st B

(i)

=259m

(i)  rp=259%x364x10°=713x 107 M oo

(i) deflected upwards. ..
but close to original d|re+:tnn

(if) opposite direction to a-particle and through side’ ... 0707

flux/field in core must be changing
so that an e.m.f./current is induced in the second=ary

power = VI
output power is constant so if Vs incpgases, s decreases

same shape and phase as Iz graph

same frequency
correct phase w.r.t. Fig-8.5

(iii) ¥ rad or 90°

arrow bBYaycorrect direction (down the page)

arrow F in correct direction (towards Y)

When two bodies interact, force on one body is equal but opposite in

direction to force on the other body.

direction opposite to that in (a)(ii)

(c) suggested reasonable values of / and d
mention of expression F = BIL
force between wires is small
compared to weight of wire

QL.
5 (a)
(b)
(c)
(d)
Q2.
6 (a) (i)
(i)
(b) (i)
(i)
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6 (a) (i)
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8 (a) arrow labelled E pointing down the page B1 [1]
(b) (i) Bgv=qE M1
forces are independent of mass and charge ‘cancels’ M1
so no deviation A1 [3]
(ii) magnetic force > electric force M1
so deflects M1
‘downwards’ A1 [3]
Q5.
6 (a) parallel (to the field) B1 [1]

(b) (i) torque = Fxd

21x107% = Fx28x 1072 C1
F = 0.075N Al [2]
(use of 4.5 cm scores no marks)
(ii) zero A1l [1]
(c) F = BILN(sing) C1
0.075 = Bx0.170 x 4.5 x 107 x 140 M1
B =70x10%T = 70mT A0 [2]
(d) (i) (induced)e.mf.is proportional to / equal to rate of change of M1
(magnetic) flux (linkage) Al [2]
(ii) change in flux linkage = BAN
= 0.070 x 4.5 x 1072 x 2.8 x 102 x 140 C1
= 0.0123 Wb turns
induced e.m.f = 0.0123/0.14 C1
= 88 mV A1 3]

(Note: This is a simplified treatment. A full treatment would involve the
averaging of B cosé leading to a 2 factor)

Q6.
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6 (a) unitof magnetic flux density / magnetic field strength B1
(uniform) field normal to wire carrying current of 1A M1
giving force (per unitlength) of 1N m™ A1 [3]
(b) (i) force on magnet/balance is downwards (so by Newton's third law) B1
force on wire is upwards M1
pole P is a north pole A1 [3]
(i) F = BIL and F = mg (g missing, then 0/3 in (ii)) C1
23x107%%x98 = Bx26x4.4 %1072 (g =10, loses this mark) C1
B=020T A1 [3]
(c) reading for maximum current = 2.3 x 42 C1
total variation = 2 x 2.3 x 2
= 6.5g A1 [2]
Q7.
7  coil in series with meter (do not allow inclusion of a cell) B1
push known pole into coil B1
observe current direction (not reading) B1
(induced) field / field from coil repels magnet B1
either states rule to determine direction of magnetic field in coil
or reversing magnet direction gives opposite deflection ¢a mieter B1
direction of induced current such as to oppose the changeproduting it B1 [6]
Q8.
5 (a) (i) V. depends on angle between (flanpvof) probe and B-field B1
either Vi3 max when plane afit\3-iield are normal to each other
or Vi zero when plana.and.sifield are parallel
or Vy depends on sine’of arigle between plane and B-field B1 [2]
(i) 1 calculates Vyr at lnast three times M1
to 1 s.f. condtant so valid or approx constant so valid
or to 2 sf.\Ivay Constant so invalid Al [2]
2 straigatine passes through origin B1 [1]
(b) (i) e.m.f. induced is proportional / equal to M1
rate of change of (magnetic) flux (linkage) Al
constant field in coil / flux (linkage) of coil does not change B1 [3]

(ii) e.g. vary current (in wire) / switch current on or off / use a.c. current
rotate coil
move coil towards / away from wire (1 mark each, max 3) B3 [3]

QO.
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7 (a) arrow pointing up the page B1 [1]
(b) (i) Eg = Bgv (o
v = (12x 10 /(930 x 107 C1
= 1.3x10"ms™ A1 [3]
(i) Bgv = mve/r C1
g/m = (1.3 x107)/ (7.9 x 107 x 930 x 107%) C1
= 1.8x 10" C kg™ A1l [3]
Q10.
6 (a) (i) straight line with positive gradient M1
through origin A1 [2]
(ii) maximum force shown at &= 90° M1
zero force shown at &= 0° M1
reasonable curve with F about 7 max at 30° A1 [3]
(b) (i) force on electron due to magnetic field B1
force on electron normal to magnetic field and direction of electron B1 [2]
(ii) gquote / mention of (Fleming's) left hand rule M1
electron moves towards QR Al [2]
Q11.
5 (a) region (of space) where there is a force M1
either on/ produced by magnetic pole
or on / produced by current carrying conductor / moving charge Al [2]
(b) (i) force on particle is (always) normal to velocity / direction of travel B1
speed of particle is constant B1 2]
(ii) magnetic force provides the centripetal force B1
mv | r=Bgv M1
r=mv/Bg A0 [2]
(c) (i) direction from ‘bottom to top’ of diagram B1 [1]
(ii) radius proportional to momentum C1
ratio=57/74
=0.77 AT [2]

(answer must be consistent with direction given in (c)(i))

Q12.
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5 (a) (i) (induced)e.m.f. proportional to M1
rate of change of (magnetic) flux (linkage) / rate of flux cutting Al 2]
(i) 1. moving magnet causes change of flux linkage B1 1]
2. speed of magnet varies so varying rate of change of flux B1 1]
3. magnet changes direction of motion (so current changes direction) B1 1]
(b) period =0.75s C1
frequency = 1.33Hz Al 2]
(c) graph: smooth correctly shaped curve with peak at f; M1
A never zero Al 2]
(d) (i) resonance AN 11
(i) e.g. quartz crystal for timing / production of ultrasound Al 1]
Q13.
7 (a) sketch: concentric circles (minimum of 3 circles) M1
separation increasing with distance from wire Al
correct direction B1 [3]
(b) (i) arrow direction from wire B towards wire A B1 1]

(ii) either reference to Newton's thirddaw

or force on each wire proportion@! to product of the two currents M1
so forces are equal Al 2]
(c) force always towards wire Aflaivdys ir"same direction B1
varies from zero (to a maxifiiam value) (1)
variation is sinusoidal / sin* (1)
(at) twice frequency oficurrent (1)
(any two, one each) B2 [3]

Q14.
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5 (a) (long) straight conductor carrying current of 1A M1
current/wire normal to magnetic field M1
(for flux density 1T,) force per unit length is 1 Nm™ Al 3]
(b) (i) (originally) downward force on magnet (due to current) B1
by Newton’s third law (allow “N3") M1
upward force on wire A1 [3]
(iiy F=BIL
24x%x10°x98=Bx56%64x%107 C1
B=0.066T (need 2 SF) Al [2]

(g missing scores 0/2, but g = 10 leading to 0.067T scores 1/2)

(c) new readingis 2.4V2¢ C1
either changes between +3.4g and -3.4q9
or total change is 6.8g Al 2]
Q15.
5 (a) (uniform magnetic) flux normal to long (‘slraight} wire carrying a current of 1 A M1
(creates) force per unit length of TNm~ Al [2]
(b) (i) fluxdensity =4z x 107" x 1.5x 10°x 3.5 C1
=6.6x10°T A1 [2]
(ii) fluxlinkage =6.6 x 10°% %28 x 107 < 160 C1
=3.0x 10°Wb A1 2]
() (i) (induced)e.m.f. proportional to rate of M1
change of (magnetic) flux (linkage) Al [2]
(i) emf =(2x3.0x10%/0.80 C1
=74x10°V A1 2]
Q16.
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5 (a) (uniform magnetic) flux normal to long (straight) wire carrying a current of 1 A M1
(creates) force per unit length of 1 N m™' Al 2]

(b) (i) sketch: concentric circles M1

increasing separation {must show more than 3 circles) Al
correct direction (anticlockwise, looking down) B1 [3]

(i) B=(4nx 107 x6.3)/(2n x 4.5 x 107 C1
=28x10°T Al [2]

(iii) F=BIL (sin8 C1

=28x10° x93 x1

FIL=26x10"Nm™ Al [2]

(c) force per unit length depends on product Ixly / by Newton's third law / action and

reaction are equal and opposite M
so same for both Al [2]
Q17.
6. (a) e.g. E-field, force independent of speed, B-field, fdrce oc speed ... B2
E-field, force along field direction, B-field, force'normal etc ... B2 [4]
(b) (i) outofplane of paper (not *upwards®)... ..M .ceoiiiiiiirnriiiarannnn. Bl
{y avir=B soaosommanyiaspNaasysanssvag Cl1
r=(1.67x107x45x10%/(0.126/1,6 x 10™) .................. CI
FE DB v ammmnsnammann s S84 s S i ST Al [4]
(¢) (i) arrowpointingup page .. A Sl ciiiiiiiiiiiiiiiiiiiiiiiaricearaees B1
T . W . V——————————————————
E=012x45x10°
= 54 x10° VIR S-vcenveneees B Al [3]
(d) gravitational fireg*<<Fp of FE  .orceveviiieiciiiiirieceenene . B [
Q18.
7 @) () the wire cuts magnetic field ..........ovooeereeeeeeeeeeeee B1
e.m.f. induced when there is a change/cutting of flux.................. B1
(ii) (Lenz)em.f ‘opposes’ change causingit ...............c....oc..l. B1
as direction of movement changes, sodoesem.f. ................... Bl  [4]
(b) xg=15mV . (allow20.1)..........oooiiiiiiii Cl
@= 2mIT = InI 3 x107) ciiiniiiiaiiinmenntiiosbibmsihrennes Cl
= 2090 rads=' .............. R R SR Cl
£ TS EMR000F  cvmvemsnmmasmsmss s R AR R SR SRR S Al [4]
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Q19.
5 (a) field producing force of 1.0 N m™' on wire OR B = FlILsin2........... M1
carrying current of 1.0 A normal to field OR symbols explained ... A1 [2]
(b) (i) ¢ =BA
=T8I0 0B XDEE .o i aiens B
=918 X 10 WD oo AT [2]
(i1 Ag=918 X 105 Wh..ooeieeeeceeeeeee e AT
(iD2 e = (NAg/AL
= (9.18 X 107°W0.20 .o eneeees O
Z 459 X 10V oottt ene s seae e ea s A1 [3]
(iii) there is an e.m.f. and a complete circuit
OR no resultant e.m.f. from other three sides
OR no e.m.f. in AB B0 VBB e s iiindiaiiaiidindin sasianms kit e amimt e ninh e adiar EF ] [1]
Q20.
4 (a) (i) 50mT 1
(i) flux linkage = BAN 1
=50x10°x 0.4 x 10*x 150 = 3.0 x 10°* Wb 1 [3]
(allow 49 mT=> 2.94 x 10° Wb or 51 mT=> 3.06 x 10 Wh)
(b) e.m.f.induced voltage (do not allfow current)
proportional/equal to 1
rate of change/cutting of flux (linkage) 1 [2]
(¢) (i) newfluxlinkage =8.0x 10°x 0.4 x 10*x 150
=48x10°Wb 1
change =2.52 x 10* Wb 1 [2]
(i) e.m.f =(2.52x 10°)/0.30 1
=84x10*V 1 [2]
(d) either for a small change in distance x 1
(change in) flux linkage decreases as distance increases 1
so speed must increase to keep rate of change constant 1 [3]
or (change in) flux linkage decreases as distance increases (1)
at constant speed, e.m.f/flux linkage decreases as x increases (1)
so increase speed to keep rate constant (1)
Q21.
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5 (a) into (plane of) paper/downwards 1 [1]
(b) (i) the centripetal force = mv/r 1
mVlr = Bqgv hence g/m = vw/r B (some algebra essential) 1 [2]
(i) g/m =(8.2x10%/(23x107%x0.74) 1
= 4.82x 10" C kg™ 1 [2]
(c) (i) mass=(16x 107'%/(4.82 x 107 x 1.66 x 10%") 1
= 2u 1 (2]
(ii) proton + neutron 1 [1]
Q22.
5 (a) Yt = gV ......(or some verbal explanation) ..............c... L B1
%x911x10% x v = 1.6x10™ x1.2x10* ... B1
V= B49x10TmST e AU [2]
(b)(i) within field: circulararc ... B1
in ‘downward’ direction ... B1
beyond field: straight, with no ‘kink’ on leaving field ............Z0». .. B1 [3]
(ii)1. vissmaller ........oooviiiiiii i S M1
deflectionis larger ... LN Al [2]
2. (magnetic) force islarger ... N M1
deflectionis larger ..o Al [2]

Q23.

6 (a) (numerically equal to) force per unifiangth ... M1
on straight conductor carrying ugit cugrent ... Al
normaltothefield ... Al [3]
(b) flux through coil = BASIRG G 4. oo e B1
flux linkage = BAN sint, o B1 [2]
(e)(i) (induced)e.m.f@ripartionalto ... M1
rate of chang&yai\ltix (linkage) ... Al [2]
(ii) graph: gdwiraguare sections in correct positions, zero elsewhere ... B1
Muises in opposite directions ... B1
amplitude of second about twice amplitude of first .............. B1 [3]
Q24.
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5 (a) (i) (induced) e.m.f proportional/equal to rate of change of flux (linkage) B1
(allow ‘induced voftage, induced p.d.)
flux is cust as the disc moves M1
hence inducing an e.m.f AD [2]
(i)  field in disc is not uniform/rate of cutting not same/speed of disc not same (over whole
disc) B1
so different e.m.f.’s in different parts of disc M1
lead to eddy currents A0 [2]
(b) eddy currents dissipate thermal energy in disc B1
energy derived from oscillation of disc B1
energy of disc depends on amplitude of oscillations B1 [3]
Q25.
6 (@) (i) BISING oottt e ve e s e s e e aneaee e s s aneaaeaanasrnnnnnnannaneaes BT [1]
(ii) (downwards) into (the plane of) the paper ........cccooviieeicieee e . BT[]
(b) (i) magnetic field (due to current) in one loop OR each loop acts as a coil ...............B1
cutsfis normal to current in second loop  OR produces magnetic field ..............B1
causing force on second loop OR fields in same direction ............... M1
either Newton’s 3rd discussed
or vice versa clear gives rise to attraction OR so attracts ........ccooe il A1 4]
(i) B=2x107J0.75 % 102 (= 2.67 x 105 1) coocviiciereecece e ieesssseemi e e C 1
force = 0.26 x 10° x9.81 (= 2.55 x 107 N) ooooieieieeeceeeoeeeeeeeee e O
F=BIL
255 %x10° = 2.67 x 10% % P x 2 x 4.7 x 102 oo C
Q26.
8 (a) region (of space)/ area where B1
a force is experienced by M1
current-carrying conductor / moving charge / permanent magnet Al [3]
(b) (i) electric B1 [11
(ii) gravitational B1 ]
(iii) magnetic B1 11
(iv) magnetic B1 11

Q27.
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6 (a) concentriccircles ...(afleastthree liNES) ...ooieiieieieieieeeeeeee e aneane M
with increasing separation ... s s A
COrrect dIMECHON ClEAT oo ieeee e e e e s et aeaaeaaesae s aeaaeaaesaesaeansasesaesanasessnssrennnen B1 [3]

(b) (i) comectpositiontoleftofwire ... s s BT [1]

@B x 107 x 170/ (2n x 1.9 % 102) oo C
18 % 10 T e AT [2]

(i) B

(C) distante o« CUITENE  ....cciciisiivisiinn i s s s ion s asm s s om s dus s s s em s s s i em s s s b s sms s st

current = (28!1 9) = 1.7

[Total: 8]
Q28.

5 (a) (i) concentric circles, anticlockwise ...... (minimum 3 circles) ........l...qeeeeee. M1
separation of lines increases with distance fromwire ... AT 2]

(i) direction fromY towards X ... 0 g AT 1]

(4rx10?><50}f(2r><25x10} TR c-% |
40x10°T e Mo C1

BI

40 %105 % 7.0 o e C
28 x 10N o D AT 4]

(b) (i) flux density atwire'Y

force per unit length

(ii) either force depends on product ofthensurrents in the two wires  .....................M1

SO CAUABL  .oviiriiriionieineueee foedhbennsns oo vrnnans e msinse s consesssnsansss v oot nsns srmns simenmennns Al

or (isolatedsyslemso}Nwﬂm’sS“jlawapplies reeversrrnnnnnareanesesnnannnanesnes (M)
SOBQUAL . M et errsnnn e esn s emnne e BT [2]

[Total: 9]

Q29.

WWW.MEGALECTURE.COM
WWW. yout ube. com neqgal ect ur e



what sapp: +92 323 509 4443, emumil: negal ecture@nui l

MEGA LECTURE

6 (a) (i) e.m.f induced proportional / equal to
rate of change of (magnetic) flux (linkage)

(ii) e.m.f. (induced) only when flux is changing / cut
direct current gives constant flux
(b) (i) (induced)e.m.f./ current acts in such a direction to produce effects

to oppose the change causing it

(ii) (induced) current in secondary produces magnetic field

opposes (changlng}fleld produced in Qnmary

so not in phase

(c) (i) alternating means that voltage / current is easy to change .............

(ii) high voltage means less power / energy loss (during transmission)

Q30.

5 (a) field into (the plane of) the paper

(b) force due to magnetic field provides the centripetal force

mv [ r= Bqv
B =(20x1.66x 102 % 1.40x10%)/ (1.6 x 107" x6.4 x 107%)
=0454T

(c) (i) semicircle with diameter greater than 12.8cm

(ii) new flux density = % x 0454
B=0.499T

Q31.

5 (a) magnetic flux = BA
=89 x10°x50% 102 %24 % 1072

=1.07 x 10°* Wb
(b) (i) emf = Ag/At
(forAg =1.07 x 10°Wb), At=24x107/18 = 1.33% 107 s
emf =(1.07 x 107%)/(1.33 x 102

8.0 x 107V

(ii) cumrent =8.0x107/0.12
= 70 mA

(c) force on wire = BIL
=89 x 10 x 70 x 107 x 5.0 x 1072
=3 x 107 (N)
suitable comment e.qg. this force is too / very small (to be felt)
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Q32.
7 (a) force due to E-field is equal and opposite to force due to B-field B1
Eq = Bqv B1
v=EB B1 [3]

(b) either charge and mass are not involved in the equation in (a)

or Fe and Fg are both doubled
or E. B and v do not change M1
so no deviation Al 2]
Q33.
(b) (i) (induced)e.mJf.is proportional to M1
rate of change/cutting of (magnetic) flux (linkage) Al [2]
(ii) acurrentis induced in the coil M1
as magnet moves in coil Al
current in resistor gives rise to a heating effect M1
thermal energy is derived from energy of oscillation of the maonet Al [4]
Q34.
5 (a) (i) Bgv(sind) or Bgv(cosb) B1 [1]
(ii) gE B1 [1]
(b) Fg must be opposite in direction to Fg B1
so magnetic field into plane of papel B1 [2]
Q35.
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6 (a) unitof magnetic flux density B1

field normal to (straight) conductor carrying current of 1 A M1
force per unitlength is 1 Nm™ Al [3]

(b) (i) force on particle always normal to direction of motion M1

(and speed of particle is constant)

magnetic force provides the centripetal force Al [2]

(i) mvir = Bgv M1
r = mviBg A0 1]

(c) (i) the momentum/speed is becoming less M1
so the radius is becoming smaller Al [2]

(ii) 1. spirals are in opposite directions M1
so oppositely charged Al 2]

2. equal initial radii M1
so equal (initial) speeds Al [2]

Q36.

6 (a) (i) particle mustbe moving M1
with component of velocity normal to magnetic field Al [2]
(i) F=Bgvsiné# M1
g, vand & explained Al [2]
(b) (i) face BCGF shaded Al [1]
(ii) between face BCGF and face ADHE Al [1]
(c) potential difference gives rise to an electric field M1
either Fe = gE (no need to explain symbols)
or electric field gives rise to force (on an electron) Al [2]

Q37.

7 (a) induced e.m.f./current produces effects/acts in such a direction/tends M1
to oppose the change causing it A1 [2]

(b) (i) 1. to reduce flux losses/increase flux linkage/easily magnetised and

demagnetised B1 [1]
2. to reduce energy/heat losses (do not allow ‘to prevent energy losses’) M1
caused by eddy currents Al [2]
(allow 1 mark for ‘reduce eddy currents’)

(ii) alternating current/voltage B1
gives rise to (changing) flux in core B1
flux links the secondary coil M1
(by Faraday’s law) changing flux induces e.m.f. (in secondary coil) A1 [4]
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Q38.

4 (a) force on proton is normal to velocity and field M1
provides centripetal force (for circular motion) Al [2]
(b) magnetic force = Bgv B1
centripetal force = mre or mv3ir B1
V=Ere B1
Bqv = Bgre = mre*
@ = Bg/m A1 [4]

Q39.

5 (a) either ¢ = BAsing M1
where A is the area (through which flux passes)
6 is the angle between B and (plane of) A A1l
or
@=BA (M1)
where A is area normal to B (A1) [2]
(b) graph: Vy constant and non zero between the poles and zero putside M1
sharp increase/decrease at ends of magnet Al [2]
(e) (i) (induced)e.m.f. proportional to M1
rate of change of (magnetic) flux (linkage) Al [2]
(ii) short pulse on entering and on leaving refiori between poles M1
pulses approximately the same shape but opposite polarities A1l
e.m.f. zero between poles and ouiSide Al [3]

Q40.

5 (a) (i) field shown as rightto left B1 [1]
(i) lines are more 4aaced out at ends B1 11
(b) Hall voltagesdepeinds on angle M1

either between tield and plane of probe
or maximum when field normal to plane of probe

or zero when field parallel to plane of probe A1 [2]
(c) (i) (induced)e.m.f. proportional to rate M1
of change of (magnetic) flux (linkage) A1 2]

(allow rate of cutting of fiux)

(ii) e.g. move coil towards/away from solenoid
rotate coil
vary current in solenoid
insert iron core into solenoid
(any three sensible suggestions, 1 each) B3 [3]
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Q41.
6 (a) force due to magnetic field is constant B1
force is (always) normal to direction of motion
this force provides the centripetal force A1l [3]
(b) mv?/r= Bgv M1
henceq/m=v/ Br A0 11
(€) () g/m=(2.0x10")/(25x 10 x4.5x 107%) c1
=1.8x 10" Ckg™ A 2]
(ii) sketch: curved path, constant radius, in direction towards bottom of
page M1
tangent to curved path on entering and on leaving the field Al [2]
Q42.

5 (a) (i) region (of space)
either where a moving charge (may) experience a force

or around a magnet where another magnet experiences a force B1 [1]
(ii) (@=)BAsing Al 1]
(b) (i) plane of frame is always parallel to By/flux linkage always zero B1 [1]
(i) A® =18x10"°x52x107%x95x 107 C1
=89x 10° Wb Al [2]
(e) (i) (induced)e.m.f. proportional to rate of M1
change of (magnetic) flux (linkage) Al 2]

(allow rate of cutting of fiux)

(i) emf =(8.9x107)/030
=30x10°V A1 [1]

(iii) This question part was removed from the assessment. All candidates were
awarded 1 mark. B1 [1]

Q43.
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6 (a) either constant speed parallel to plate

or accelerated motion/force nommal to plate/in direction field B1
so not circular AD  [1]
(b) (i) direction of force due to magnetic field opposite to that due to electric field B1
magnetic field into plane of page B1 [2]
(ii) force due to magnetic field = force due to electric field B1
Bqv=qE
B =E/v C1
= (2.8 x 10*)/ (4.7 x 10%)
=6.0x107°T A1 [3]
(c) (i) nochange/not deviated B1 [1]
(ii) deviated upwards 81 [1]
(iii) no change/not deviated B1 [1]
Q44.
7 (a) graph: V. increases from zero when current switched on B1
Vy then non-zero constant B1
Vi returns to zero when current switched off B1 [3]
(b) (i) (induced)e.m.f. proportional to rate M1
of change of (magnetic) flux (linkage) Al 2]
(ii) pulse as current is being switched on B1
zero e.m.f. when current in coil B1
pulse in opposite direction whefm 2witching off B1 [3]
Q45.
5 (a) only curve with degreasing gradient M1
acceptable value\naar x= 0 and does not reach zero Al 2]
(if graph lirrajess than 4.0 cm do not allow A1 mark)
(no credit if graph line has positive and negative values of V)
(b) graph: from O to 2T, two cycles of a sinusoidal wave M1
all peaks above 3.5mV Cc1
peaks at 4.95/5.0mV (allow 4.8mV to 5.2mV) A1 3]
(c) e.m.f. induced in coil when magnetic field/flux is changing/cutting B1
either at each position, magnetic field does not vary
so no e.m.f. is induced in the coil/no reading on the millivoltmeter
or ateach position, switch off current and take millivoltmeter reading
or ateach position, rapidly remove coil from field and take meter reading B1 [2]
Q486.
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6 (a) electric and magnetic fields normal to each other B1

either charged particle enters region normal to both fields
or correct B direction w.r.t. E for zero deflection B1
for no deflection, v = E/B B1 [3]

(no credit if magnetic field region clearly not overlapping with electric field region)
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(b) (i) m = Bgrlv Cc1
= (640 x 107 x 1.6 x 107 % 6.2 x 107%)/(9.6 x 10%) C1
= 6.61 x 10~%kg C1
= (6.61 x 1072%)/(1.66 x 10%")u
=40u Al 4]
(iiy g/ime<1/r or mconstantand g =« 1/r B1
g/m for Ais twice that for B B1
ions in path A have (same mass but) twice the charge (of ions in path B) B1 [3]
Q47.
6 (a) F =BILsing C1
=26 x107 x 5.4 x 4.7 x 107 x sin 34°
=369 x 10N A1 2]

(allow 1 mark for use of cos 347)
(b) peak current = 1.7 x V2 C1
=24A

max. force =26 x 107 x 2.4 x 4.7 = 102 x sin 34°
=1.64x 107N C1

variation =2 x 1.64 x 107
=33x 104N Al 3]
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