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1 (a (i) force proportional to product of masses B1 
force inversely proportional to square of separation B1 [2] 

(ii) separation much greater than radius / diameter of Sun / planet B1 [1] 

(b) (i) e.g. force or field strength ∝ 1 / r 2

potential ∝ 1 / r B1 [1]

(ii) e.g. gravitational force (always) attractive B1 
electric force attractive or repulsive B1 [2] 

2 B1 [1] (a) arrow pointing up the page

(b) (i) Eq  =  Bqv C1

v   C1=  (12 × 103) / (930 × 10–6)

=  1.3 × 107 m s–1 A1 [3]

(ii) Bqv   =  mv 2 / r C1

C1q/m  =  (1.3 × 107) / (7.9 × 10–2 × 930 × 10–6)

=  1.8 × 1011 C kg–1 A1 [3]

B1 [1] 3 (a arrow labelled E pointing down the page

(b) (i) Bqv = qE M1 
M1 forces are independent of mass and charge ‘cancels’ 

so no deviation A1 [3] 

(ii) magnetic force > electric force M1 
M1 so deflects

‘downwards’ A1 [3]
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4 (a) ½mv2  =  qV    ……(or some verbal explanation) …..……………..…… B1 

½ × 9.11 × 10-31 × v2  =  1.6 × 10-19 × 1.2 × 104  ………………………… B1 

v  =  6.49 × 107 m s–1    ………….………………………………………… A0 [2] 

(b) (i) within field:   circular arc  ………………..………………..…………….. B1 
in ‘downward’ direction    ……………..………………….. B1 

beyond field:  straight, with no ‘kink’ on leaving field   ………………… B1 [3] 

(ii) 1. v is smaller  …………………………………………………………………. M1 
deflection is larger    ………………………………………………………… A1 [2] 

2.  (magnetic) force is larger    ………………………………………………… M1 
deflection is larger    ……………………………………………………….. A1 [2]
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