Electromagnetism01

for copper

(m = 8900 kgm-3

(e = 1.5 x 10-8 (m

also
g = 9.8 Nkg-1

(o = 4( x 10-7 Hm-1
1.
A long straight copper wire of diameter 1 mm is placed on the bench in an E-W direction in the Earth's magnetic field of flux density 2 x 10-5 T.


(a)
Calculate the current through the wire that would just lift it off the bench.


(b)
Calculate the resistance of a 1 m length of the wire


(c)
Calculate the power dissipated in a 1 m length of the wire when carrying the current calculated in part (a).


(d)
Do you think that it would be possible to lift the wire off the bench as described?

2.
A long coil of wire is to be used to attempt to produce a magnetic field of flux density


1 T at its centre.  The 1000 turns of the coil are wrapped from many layers of copper wire of diameter 1 mm close wrapped over a coil of length of 10 cm.


(a)
Calculate the number of layers of wire in the coil.


(b)
Estimate the length of wire used to make the coil if the turns have a mean radius of


5 cm.


(c)
Show that the resistance of the wire used to make the coil is about 6 (.


(d)
Show that the current required to produce the field of flux density 1 T is about 80 A.


(e)
Calculate the power to be dissipated (as heat) when the coil is in use.

