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2(a) (electric) force is (directly) proportional to product of charges 2(a) (electric) force is (directly) proportional to product of charges
force (between point charges) is inversely proportional to the square of their separation force (between point charges) is inversely proportional to the square of their separation
2(b)(i) charge = (+)2e 2(b)(i) charge = (+)2e
2(b)(ii) | F=2x(1.60% 107"°)?/[4n x 8.85%x 1072 x (170 X 107'2)2]=1.6 x 10N 2(b)(ii) | F=2x%(1.60%107"°)?/[4n x 8.85X% 1072 x (170 x 107'2)2]=1.6 x 10N
20©)i) | F=mvir 20c)i) | F=mvir
v =[(1.6 x 108 x 170 x 107'?) / (9.11 x 1073") * v =[(1.6 x 108 x 170 x 107'2) /(9.11 x 107%") ]
=1.7x10°ms™ =1.7%x10°ms™"
2(c)ii) | F=mre? and w=2n/T 2(c)(ii) | F=mre? and w=2r/T
F=4r’mr| T? F=4r’mr| T?
T = [(4n2 x 9.11 X 103" x 170 x 10-2) / (1.6 x 10) ]* T = [(4n2 x 9.11 x 103 x 170 x 10-2) / (1.6 x 10-%) %
=6.2x107°s =62x107"s
or or
v=2nr/T v=2nr/T
T =(2rx 170 x 10-12) / (1.73 x 109) T =(2nx 170 x 10-12) / (1.73 x 10°)
=6.2x107"¢s =6.2x107"%s
2(d)) |ExQlr 2(d)(i)) |ExQ/r
ratio =[1.60 x 107"° x (170 x 107"2)?]/[3.2 x 107'® x (340 x 107'2)?] ratio =[1.60 x 107" x (170 x 1072)?] /[3.2 x 107'® x (340 x 107'2)]
=0.13 =0.13
2(d)(ii) | resultant force slightly less (than 1.6 x 10 N) so speed lower 2(d)(ii) | resultant force slightly less (than 1.6 x 108 N) so speed lower

or
resultant force slightly less (than 1.6 x 108 N) so period greater

or
resultant force slightly less (than 1.6 x 10°N) so period greater
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4(a) (electric) force is (directly) proportional to product of charges

force (between point charges) is inversely proportional to the square of their separation

4(b)(i) arrows showing tension upwards in direction of string, electric force horizontally to the right and weight vertically
downwards and all three labelled

A(b)(ii) Foo _ 96x 10 x 64 x107°
T 4x7x8.85x10 2 x0.0802

(=8.63x 10°N)

either angle to vertical =sin™ 0.080/1.2

(=3.82°)

weight = Fe/tan 3.82 = 8.63 x 10~%/tan 3.82

(=0.129N)

mass = 0.129/9.81

=0.013kg

or Tsin #=mg and Tcos #=Fe or tan #=mg/Fe

tan 6=1.2/0.080

m = (1.2 x 8.63 x 10~/ (0.080 x 9.81)

=0.013kg

AN | QQ, _ 96x10°x64x10°
P Ame,r  4x7x8.85x102 x0.080

=6.9x10%J

4(c)(i) towards the top of the page / towards plate P

A(c)(ii) |F=QEandE=V/d

F=1.6 x 107 x 250/0.018

=22x 107N

4(c)(iii) either the force is not (always) perpendicular to the velocity

or the force is always in the same direction




