2014/2 ENGINEERING DEPARTMENTS PHYSICS 2
RECITATION 6
(SOURCES OF THE MAGNETIC FIELD)

1. Asshownin Figure 1, a closed loop carrying a current /
consists of four parts.
a) In unit-vector notation, find the magnetic field of the
closed loop at point O, using the Biot-Savart rules.
b) If the closed loop is in a uniform magnetic field of

B= BO(4f+2I2) (Bo is a positive constant), find the

magnetic force on ab ve cd parts and torque on the
loop in unit-vector notation. (Please ignore the
magnetic field exerted by current of the loop)
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2.

In unit-vector notation, what is the magnetic field of

the closed loop at point P as shown in Figure 2?
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3. Figure 3 shows a cross section of a long conducting
coaxial cable. The center conductor having a radius of
c=0.5cm is surrounded by an outer conductor
having an inner radius of b=2cm and an outer
radius ofa=4Ccm. The current in the inner
conductoris | =100 Ainto the page and the current
in the outer conductor is same current but its
direction is out of the page.

Derive expressions for B(r) with radial distance rin the
ranges

a)(r<c)r=03cm,

b) (c<r<b)r=1cm,

c)(b<r<a)r=3cm,

d)(r>a)r=4cm. Figure 3
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4. As shown in Figure 4, two infinitively long, parallel

1 4dm P
conductors are separated by 4m. Wire 1 carries a ®_ vt
rd
current of 8 A out of the page and Wire 2 carries a : Pid
current of 12 A into the page. In unit-vector : P
notation, what is the magnitude of the resulting : P
7

magnetic field at point P? ( 1, = 47.10"Wb/ Am) ‘o | &
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5. Imagine a long, cylindrical wire of radius R that has a current density J(r)=J,(1- rz/Rz)
for r<Rand J(r)=0 for r > R, where r is the distance from the axis of the wire.

a) Find the resulting magnetic field inside (I < R )and outside (r > R) the wire.
b) Find the location where the magnitude of the magnetic field is a maximum, and the value
of that maximum field.
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6. In unit-vector notation, find the net magnetic force of an /

infinitely long wire carrying current I on the closed loop whichis ¥
a square with the edge length d (as shown in Figure 5).
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7. Asolenoid 2.5 cm in diameter and 30 cm long has 300 turns
and carries 12 A.
a) Calculate the flux through the surface of a disk of radius 5
cm that is positioned perpendicular to and centered on the
axis of the solenoid, as shown in Figure 6.a.
b) Figure 6.b shows an enlarged end view of the same
solenoid. Calculate the flux through the blue area, which is -

defined by an annulus that has an inner radius of 0.4 cm and
outer radius of 0.8 cm.
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8. Cross-section of a toroidal solenoid is a square with sides of length L and internal radius R and
its shape is a cylinder. The toroid with N turns carries a current of | . Find an expression for
the magnetic flux through the square cross-section.
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A 5 pA current at t = 0 is discharging onto a capacitor having a plate area of 300 cm? and a
capacitance of 107 F.

a) Which ratio does the voltage between plates vary at t = 0?
b) Using the result of part a, calculate d¢e/dt and magnitude of the displacement current.
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