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1 (a (i) BI sinθ ..................................................................................................................B1 [1] 

(ii) (downwards) into (the plane of) the paper ............................................................B1 [1] 

(b) (i) magnetic field (due to current) in one loop OR each loop acts as a coil ...............B1 
cuts/is normal to current in second loop OR produces magnetic field ..............B1 

OR fields in same direction ...............M1 causing force on second loop 
either Newton’s 3rd discussed  
or vice versa clear gives rise to attraction OR so attracts ...................................A1 [4] 

(ii) B = 2 × 10-7 I/0.75 × 10-2 (= 2.67 × 10-5 I) .............................................................C1 

force = 0.26 × 10-3 × 9.81 (=  2.55 × 10-3 N) .........................................................C1 
F = BIL 

2.55 × 10-3  =  2.67 × 10-5 × I2 × 2π × 4.7 × 10-2 ....................................................C1 
I = 18 A .................................................................................................................A1 [4]

B1 

B1 [2] 

2 (a (i) arrow B in correct direction (down the page)

(ii) arrow F in correct direction (towards Y)

(b) (i) When two bodies interact, force on one body is equal but opposite in
direction to force on the other body. B1 [1] 

(ii) direction opposite to that in (a)(ii) B1 [1] 

(c) suggested reasonable values of I and d B1
B1
M1 

mention of expression F = BIL
force between wires is small
compared to weight of wire A1 [4]
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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]

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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6 (a) centripetal force = mv2/r ...................................................................B1
magnetic force F = Bqv....................................................................B1
(hence) mv2/r = Bqv .........................................................................B1
r = mv/Bq .........................................................................................A0 [3] 

(b) rα /rβ = (mα /mβ) x (qβ /qα) ...................................................................C1
= (4 x 1.66 x 10-27)/(9.11 x 10-31 x 2) 
= 3.64 x 103...............................................................................A2 [3] 

(c) (i) rα  = (4 x 1.66 x 10-27 x 1.5 x 106)/(1.2 x 10-3 x 2 x 1.6 x 10-19)
= 25.9 m ......................................................................................A2

(ii) rβ = 25.9 x 3.64 x 103 = 7.13 x 10-3 m ..............................................A1 [3] 

(d) (i) deflected upwards............................................................................B1
but close to original direction ...........................................................B1

(ii) opposite direction to α-particle and ‘through side’ ...........................B1 [3]
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