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1 (a (i) force proportional to product of masses B1
force inversely proportional to square of separation B1
(ii) separation much greater than radius / diameter of Sun / planet B1
(b) (i) e.g. force or field strength oc 1/ r?
potential oc 1/ r B1
(ii) e.g. gravitational force (always) attractive B1
electric force attractive or repulsive B1
5 (a) arrow pointing up the page B1
(b) (i) Eq = Bqgv C1
v = (12x10%7/(930 x 107°) C1
=13x10'ms™ A1
(i) Bqv = mv?/r C1
g/m = (1.3x107) /(7.9 x 1072 x 930 x 10°°) C1
= 1.8x 10" Ckg™ A1
3 (a arrow labelled E pointing down the page B1
(b) (i) Bqv=qE M1
forces are independent of mass and charge ‘cancels’ M1
s0 no deviation A1
(i) magnetic force > electric force M1
so deflects M1
‘downwards’ A1
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(a) vamv? = qV ... (or some verbal explanation) .................cccceienes
YVax 911 x 107" x V2 = 1.6 x 10" x1.2x10* ..o,
V= 649 x 10 M ST

(b)(i) within field:  circulararc ............ccoiiiiiiii

in ‘downward’ direction ........ooeiiiii

beyond field: straight, with no ‘kink’ on leaving field .....................

(1)1, VisS Smaller ...
deflection is [arger ...

2. (magnetic) forceis larger ...
deflection is larger ...
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e.g. E-field. force independent o fspeed, B-field. force ac peed ... B2

E-field. force along field direction. B-field. force normal etc ... B2

out ofplane ofpaper, {not 'UpwWardsl). ... oornnimrrnn e ser s Bl
ML =B . o T R i g, e
= (1.67 x 10:* X45x106)('012x161\1019) .................. Cl
? = 039m ... R e S0, RPNV .
ATTOWPOINTIIZUPPAZE .« cuvntieentinnetetsieiaraeisianeaaineaeaiians Bl
By GV & e v i . . B ok WY - i |
E= 012x45 x 10°
= S4aEi0’ W' e B N . Al

gravitational force << Fs or FE ...............c.iiiiieiees oo .. BI
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