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7 A solenoid is connected in series with a battery and a switch. A Hall probe is placed close to one 
end of the solenoid, as illustrated in Fig. 7.1.

solenoid

Hall probe

Fig. 7.1

 The current in the solenoid is switched on. The Hall probe is adjusted in position to give the 
maximum reading. The current is then switched off.

 (a) The current in the solenoid is now switched on again. Several seconds later, it is switched off.
  The Hall probe is not moved.

  On the axes of Fig. 7.2, sketch a graph to show the variation with time t  of the Hall voltage VH.

0

VH

current
switched on

current
switched off

t

Fig. 7.2
 [3]

362 of 814



10

9702/42/M/J/14© UCLES 2014

5 A Hall probe is placed a distance d  from a long straight current-carrying wire, as illustrated in 
Fig. 5.1.

Hall probe

current-carrying
wire

4.0 A

X Y

d

Fig. 5.1

 The direct current in the wire is 4.0 A. Line XY is normal to the wire.

 The Hall probe is rotated about the line XY to the position where the reading VH of the Hall probe 
is maximum.

 (a) The Hall probe is now moved away from the wire, along the line XY.
  On the axes of Fig. 5.2, sketch a graph to show the variation of the Hall voltage VH with 

distance x  of the probe from the wire. Numerical values are not required on your sketch.

VH

x0 d
0

Fig. 5.2
 [2]
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9 A thin rectangular slice of aluminium has sides of length 65 mm, 50 mm and 0.10 mm, as shown in 
Fig. 9.1.

current

direction of
magnetic field

3.8 A

0.10 mm
50 mm

65 mm

P

Q

Z Y

X

R

S

Fig. 9.1 (not to scale)

Some of the corners of the slice are labelled.

A current I of 3.8 A is normal to face RSXY of the slice.

In aluminium, the number of free electrons per unit volume is 6.0 × 1028 m−3.

A uniform magnetic field of magnetic flux density B equal to 0.13 T is normal to face QRYZ of the 
aluminium slice in the direction from Q to P.

A Hall voltage VH is developed across the slice and is given by the expression

VH  = BI
ntq

 .

(a) Use Fig. 9.1 to state the magnitude of the distance t.

t  =   .................................................  mm  [1]

(b) Calculate the magnitude of the Hall voltage VH.

VH  =   .....................................................  V  [2]

[Total: 3]

0.10

VH = a VH =0.13x308

6x1028 x00 x103x1.6x10-1

VH=5.15x18
-7v

5.2x10-
7
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