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3

(a field into (the plane of) the paper

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

mv? | r= Bqv
27 5 -19 2
B =(Q20x166x10 x140 x10 )/(1.6x10 x6.4 x10 )
= 0.454T

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

(i) new flux density = % x 0.454
B=0.499T
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(a force due to E-field is equal and opposite to force due to B-field

Eq = Bgv
v=E/B

B1
B1

(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
so no deviation

(a) arrow pointing up the page

(b) Eq = Bqv
v = (12x10%7/(930 x 107°)
=13x10'ms™

(i) Bqv = mv®/r
@/m = (1.3 x107) /(7.9 x 1072 x 930 x 10°7°)
= 1.8x10" Ckg™
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(a (i) straight line with positive gradient
through origin

(ii) maximum force shown at 6= 90°
zero force shown at 4=0°
reasonable curve with F about 2 max at 30°

(b) (i) force on electron due to magnetic field
force on electron normal to magnetic field and direction of electron

(ii) quote / mention of (Fleming’s) left hand rule
electron moves towards QR

5 (a) concentric circles ...(at least three liNeS) ..........cccccccovviiiiiiiiiiiiiiiiiiieeeeens
with increasing separation ...........ccooiiiiii i
correct direCtion Clear .........ccooiiiiiiiii s

(b) (i) correct position to left Of Wire ..........evvviiiiiiiiiiiie e

(i) B

(C) diStanCe o CUITENT  ....eiiiiiiiiiiiiiiieieeie ettt ee e e e e e e e e e e e eeeeeeeeees

current = (2.8/1.9)x1.7

2.0 A

@ x 107 x 1.7) 1 (27 % 1.9 X 102) oo
108 5 10T T oo
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[Total: 8]
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(@) (i) concentric circles, anticlockwise ...... (minimum 3 circles) ....................
separation of lines increases with distance from wire .................cccoo

(ii) direction from Y towards X ...

(b) (i) flux density at wire' Y

force per unit length BI

(if) either force depends on product of the currents in the two wires  ............
o 1= To [ £- | PP PPPRPPP

or (isolated system so) Newton’s 3™ [aw applies  ..........cccccveveveeuenn.n..

Lo I =0 [ = | PRSPPI

7 (@) unit of magnetic flux density / magnetic field strength
(uniform) field normal to wire carrying current of 1 A
giving force (per unit length) of 1N m™

(b) (i) force on magnet/ balance is downwards (so by Newton’s third law)
force on wire is upwards
pole P is a north pole

(i) F = BIL and F = mg (g missing, then 0/3 in (ii))

23x10°%x9.8 = Bx2.6x4.4x107 (g =10, loses this mark)
B=020T

(c) reading for maximum current = 2.3 x V2
total variation = 2 x 2.3 x V2
=6.5¢

8 (a region (of space)/ area where
a force is experienced by
current-carrying conductor / moving charge / permanent magnet
(b) (i) electric
(ii) gravitational
(iii) magnetic

(iv) magnetic

(4 x 107 x5.0)/ (2n x 2.5 x 10?)  coooveieeeeen.
4.0 X 10T oo

4.0 X 100 X 7.0 oo
2.8 X 10 N oo e,
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