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1 (a) the units of the quantities are:

  Force F: newton (N)

  Current I: ampere (A)

B

  or weber metre
2 (Wb m
2)

  Length l

1

F � BIl 1 When B I

B Q Q

F �
BIl Q

(b) (i) m of bar

฀ ฀ ฀ � (25 s 10
3)2 s 8900 s l

฀ ฀ ฀ � l

1 � s
� s

l

   Weight mg of bar � l s � l 1

   Magnetic force � weight of bar

฀ ฀ ฀ < mg � BIl

1

   BIl � l

   B �   
____

I
�   

____฀�

1

  (ii) Arrow drawn on diagram, labelled M: 1

2 (a) (i) F � BIl

   B �   
F__

Il
�   

180_____________

12 s 103 s

1 X

Y

Y

X

× Y

×

Y

฀ ฀ ฀ � s 10
2 1

  (ii)  Force on X Y:

฀ v   B at X Y

Y

฀ v   F � BIl X

X

2
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   Force on Y X:

฀ v   B at Y X

the current in X

฀ v   F � BIl Y

Y

2

(b) (i) Relevant points include:

฀ v

current in the bar

฀ v

฀ v

฀ v

฀ v

any 3

  (ii)

฀ v
฀ v

bar

฀ v

any 1

3 (a) (i) 1

  (ii)

฀�฀�฀�฀
1

magnetic force (BQv

�฀2e

e

1

BQv � mv2____

r

฀ ฀ ฀ <฀ r �   
mv___

BQ

1

฀ ฀ ฀ �   
s 10
25 s s 105___________________

s 2 s s 10
19 ฀� 1
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(b) Relevant points are:

฀ v
฀ v

฀ v
฀ v

any 3

the path in part (a)(ii)

r t   
1__

B

r t   
1__

Q

Q

r

4 (a) (i)

฀�฀�฀�฀

1 F � BIl

B �   
F__

Il

� N A
1 m
1

F � BIl B  I are 

1

  (ii)

force on ion �
฀ ฀ ฀ <BQv � EQ

1

Q

   Bv � E v �   
E__

B

   meaning that v Q.

1

  (iii)

   v �   
E__

B
�   

s 104________฀� s 105 
1


1)

1 E B

(a)

v �   
E__

B

(b) (i)

r �   
mv___

BQ

1 (a)(ii)

r of the path 

P to 

58
28  Ni ion � 58 s฀ s฀10
27

฀ ฀ ฀ � s 10

1

   < B �   
mv___

rQ
�   

s 10
 s s 105____________________

s s 10
19

฀ ฀ ฀ �

1

  (ii) r of path t m of ion

฀ ฀ ฀ ฀<฀ � (___

58
   ) s �

   �

1

(b)(i) v B Q

Alternatively

 r �   
mv___

BQ

�
� 


�

1
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5 (a)

BQv �   
mv2____

r

฀ ฀ < v �   
BQr____

m

1

mv2____

r

one v

(b)

r

1 r �฀ mv___

BQ

e

B Q are the 

remember from AS Physics Unit 1 that 

r t mv when B Q

1

  mv m

฀ ฀ < v

1

(c)

  antiproton

  negative pion �

1

   antiproton �_ _ _ 1

charge of 
1e:


฀2฀?฀�฀e 
2
฀?฀�฀e �฀1

฀?฀�฀e � 
1e

   negative pion �_ _ 1


1e:


฀2฀?฀�฀e 
1
฀?฀�฀e � 
1e

6 (a) (i) 1

  (ii) Relevant points include:

฀ v

฀ v

฀ v

฀ v

฀ v

฀�฀�฀�฀
฀ v

any 4

F

v
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  (iii)

B Q v   
mv2____

r

1

diameter of the path 
฀ ฀ ฀ <฀ d � 2r �   

2mv____

BQ
1

(b)

    
Q__
m �   

2v___

Bd
�   

2 s s 104_______________

s 110 s 10
3

1

AS Physics A

(a)(iii)  � s 10 
1 1

(c) Relevant points include:

  (i)

   Diameter d of path t m of ion

  (ii)

    Diameter d of path t   
1__

Q
Q

d

any 3 Part (c)

(a)(iii) slightly

slight

Possible alternative (i):

R

7 (a) B Q v   
mv2____

r
1

B

diameter  B �   
s 10
27 s s 105___________________

s 10
19 s 120

1

฀ ฀ � s 10
5 1

(b)

฀�฀�฀�฀

1 In a synchrotron

be synchronisedB t v

1

Nelson Thornes is responsible for the solution(s) given and they may not constitute the only possible solution(s).


