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Figure 6.24 For question 4.

Draw the magnetic field lines that result when
the magnetic field of a long straight wire
carrying current into the page is superimposed
on a uniform magnetic field pointing to the
right that lies on the page. (See Figure 6.25.)
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Figure 6.25 For question 5.

6 A long straight wire carries current as shown
in Figure 6.26. Two electrons move with
velocities that are paraliel and perpendicular
to the current. Find the direction of the
magnetic force experienced by each electron.
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Figure 6.26 For question 6.

A proten moves past a bar magnet as shown
in Figure 6.27. Find the direction of the force
it experiences in each case.
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- Figure 6.27 For question 7.

8 An electron is shot along the axis of a
solenoid that carries current. Will it
experience a magnetic force?

9 What is the direction of a magnetic field in
each of the four cases in Figure 6.28 that
results in a force on the current as shown?
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Figure 6.28 For question 9.

. rectangular loop of wire of size 5 cm X

15 cm is placed near a long straight wire with
side CD at a distance of 5 cm from it, as
shown in Figure 6.29. What is the net force
exerted on the loop (magnitude and
direction)? How does your answer change if
the current in the loop is reversed?
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Figure 6.29 For question 10.

@f’\ rectangular coil of size 20 cm X 10 cm is
placed in a horizonta!l uniform magnetic field
of magnitude 0.050 T, as shown in Figure
6.30. A current of 2.0 A flows in the coil in a
counter-clockwise direction as shown.

{a) Find the force on sections AB, BC, CD
and DA.
(b) What is the net force on the coil?
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Figure 6.30 For question 11.

{/1 2\})‘\ tightly wound solenoid of length 30 cm is to

~ produce a magnetic field of 2.26 X 10 T
along its axis when a current of 15.0 A flows
in it. If the radius of the solenoid is 12.0 cm,
what length of wire is required te make the
solenoid?
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13 What is the direction of the magnetic field at
points P and Q in the plane of a circular loop
carrying a counter-clockwise current, as
shown in Figure 6.317¢
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Figure 6.31 For question 13.

14 )Two parallel wires a distance of 20.0 cm apart
carry currents of 2.0 A and 3.0 A as shown in
Figure 6.32.

(a) At which points is the magnetic field zero?

(b) How would your answer change if the
direction of the 3.0 A current were
reversed?
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Figure 6.32 For question 14.

@Figure 6.33 shows two parallel plates with a
potential difference of 120 V a distance

5.0 cm apart. The top plate is at the higher
potential and the shaded region is a region of
magnetic field normal to the page.
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Figure 6.33 For question 15.

(a) What should the magnetic field magnitude
and direction be such that an electron
experiences zero net force when shot
through the plates with a speed of
2X10°ms'.

(b) Would a proton shot with the same speed
through the plates experience zero net
force?

(c) If the electron’s speed were doubled, would
it still be undeflected if the magnetic field
took the value you found in (a)?

16 A bar magnet is placed in a uniform magnetic
field as shown in Figure 6.34.
(a) Is there a net force on the bar magnet?
(b) Will it move? If so, how?

Figure 6.34 For question 16.

{;{7}%\ high-tension electricity wire running along a
R

north—-south line carries a current of 3000.0 A.
If the magnetic field of the earth at the position
of the wire has a magnitude of 5.00 X 10> T
and makes an angle of 30° below the
horizontal, what is the force experienced by

a length of 30.0 m of the wire?

Two circular loops of wire have their planes
parallel and one is directly below the other,
as shown in Figure 6.35. Current flows ina
counter-clockwise direction (when looked ét
from above the loops) in both loops. Will
there be a force between the loops? If yes,
what will its direction be. If not, why is the
force zero? ' E e
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Figure 6.35 For question 18.

19 Figure 6.36 shows two parallel conductors
carrying current out of the page. Conductor 1
carries double the current of conductor 2.
Draw to scale the magnetic fields created by
each conductor at the position of the other
and the forces on each conductor.
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1,21 .f @Find the magnetic field at point P due to three
® @ currents as shown in Figure 6.38.

2,1

Figure 6.36 For question 19.
5.0cm 5.0 cm 5.0cm

@An electron of speed v enters a region of ® ® ® oP
magnetic field B directed normally to its 304 204 194
. . . . in out out
velocity and is deflected into a circular path. . T
) i Figure 6.38 For question 23. |
Find an expression for the number of .
revolutions per second the electron will make.

If the electron is replaced by a proton, how

does your answer change?
24 Find the magnetic field at point P due to the r.
e A currents shown in Figure 6.39.

1 A proton of velocity 1.5 X 10° m s enters a ;
rregion of uniform magnetic field B = 0.50 T. ' 120A  5oem 10.0A A
The magnetic field is directed vertically up " @e— @ ot '
(a_l'o_r_-)_g the positive z direction) and the ity 4.0cm : !
proton’s velocity is initially on the z-x plane ' P !

' aking an angle of 30° with the positive x Figure 6.39 For question 24.
axis. (See Figure 6.37.)
= z y 25 Three parallel wires carry currents as shown
|5 / 1o in Figure 6.40. Find the force per unit length %
i i that wires 1 and 3 exert on wire 2. h
p
F_oi‘ 'qu'estion_ 2t
@ ig S‘_'ﬁ:ow that the proton will follow a helical ! J0An
- path around the magnetic field lines. 3.0cem
- (b) What is the radius of the helix? . 40cm 3
— ®
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Figure 6.40 For question 25.

: r{e‘i‘What- is the vertical separation of the coils

_"Of the helix? '_ : 26 The magnetic field at the centre of a circular

2) An'electron enters a region of uniform loop of wire of radius r carrying current I is

given by the formula

_normal to the magnetic field direction. The I
i ele'é.tr'dn;'is--dE_f'Iétiéd'intO-a circular path and B= Ko7
~ leaves the region of magnetic field after being
- deflected by an angle of 30° with respect to
; ,itS‘;ﬁ{igi.ﬁé’l direction. How long was the
‘electron in the region of magnetic field?

Use this expression to find the magnetic
. field created by an electron as it rotates with
speed v in a circular orbit of radius r around a

nucleus.
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Figure 6.43 For question 30.

@A uniform magnetic field is established in the
plane of the paper as shown in Figure 6.44.
Two wires carry parallel currents of equal
magnitudes normally to the plane of the paper
at P and Q. Point R is on the line joining P to
Q and closer to Q. The magnetic field at
position R is zero.
(a) Are the currents going into the paper or out
of the paper?
(b) If the current is increased slightly. will the
point where the magnetic fieid is zero
move to the right or to the left of R?
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Figure 6.44 For question 31.

32 Two identical charged particles move in
circular paths at right angles to a uniform
magnetic field as shown in Figure 6.45. The
radius of particle 2 is twice that of particle 1.

@
particle : \ region of magnetic field
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Figure 6.45 For question 32.

Determine the following ratios:

period of particle 2
period of particle 1’

£\ of particle 2

b) ——M—M—.
o) E\ of particle 1
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