PHL 110 Fields and waves. Minor Il exam
09 October 2012, 09.30AM to 10.30AM

Answer all the questions. Maximum : 20marks

\_/L/ An electromagnetic wave propagating in a medium of &, = 9, has

E =A%+ as)exp [—i (wt - w%-i— BZ)}. ObtaiWﬁ WMWfM (5marks)

\/ A transformer comprises a frame of cross section s, relative magnetic permeability u,
and length / but with a small airgap of width d. The primary is a coil with N turns

. carrying current I, = lpexp(—iwt) and the secondary is a plasma ring of radius R.
Estimate the induced electric field in the plasma. (Smarks)
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\/An electromagnetic wave of 10'?Hz frequency normally incident on a collisionless
plasma suffers 100% reflection with phase change of'% . What would be the reflectivity
. and phase change on reflection of EM wave of frequency 2 x 10'2Hz. (Sﬁ\arks)

4, MA dipole mZ is placed at the centre of an imaginary.hollow sphere of radius R. Obtain

the snagnetic flux linked to the upper half hemisphere. (3 marks)
‘t,b)//: sphere of radius R with centre at the origin has uniform magnetization MZ. The

magnetic field inside the sphere is B =§,uoﬁ. Obtain A inside and just outside the
sphere at (R, 8, ). ) (2 marks)
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