Q. You wind a wire around vour 10 cm long pen which has a circular cross
sectional area of 1 em?. You start winding from the tip of the pen to the end
and continue from the end back to the tip again. You make 100 turns in each
round. Find the self-inductance of the resulting solenoid if vou wind the wire

(a) clockwise at all times.
(b) clockwise in the first pass and counter-clockwise on the way back.

Hint: The magnetic field inside a standard solenoid with n turns per unit
length is B = pgni. The emf induced across an inductor is £ = L%.
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Q. A 5.0V battery, a 50 €2 resistance and a 2.0 mH inductor are all connected
in series with an open switch. The switch is suddenly closed.

(a) What 1s the final value of the energy stored in the inductor?

(b) How long after closing the switch will the energy stored in the induc-
tor reach one-half of its final value?

Hint: For a charging inductor, iz(t) = Iy (1 — e7/7),
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Q). A capacitor with capacitance 2.0 uF is initially charged with 20 uC. It is
then connected to an inductor with an inductance of 20.0 mH.

(a) What is the period of charge/current oscillations in the circuit?
(b) How long after the connection will the charge on the capacitor be zero?

(c) How long after the connection will the energy stored in the capacitor

be maximum again?
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Q). A solenoid with its axis along the x-direction has a cross-sectional area
A and length L. It has nonuniform windings resulting in a magnetic field
B(z) = poni[(1 + 0.2 cos(2mwz/L)], where n is the average winding number
per unit length, 7 is the current.

(a) Find the total energy stored in the magnetic field.

(b) Find the self-inductance of the solenoid by equating the total energy
to U = Li%/2.
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(). The switch in the circuit below is closed at t = 0.
(a) What are the values of iy, is, 73 immediately after the switch is closed?
(b) What are the values of iy, is, i3 long after the switch is closed?

(c) Sketch i, 72, 73 as a function of time.
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