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1. (16%) Show that the moment of inertia of a uniform solid cylinder of radius R, mass M and length L is
I=MR?/2, if the rotation axis is through the center along the axis of symmetry. (Assume that the density of the
cylinder is p).

2. (16%) The simple pendulum consists of a particle-lie bob of mass m suspended by a light string of length L
that is fixed at the upper end. SHow that the motion in the vertical plane iswery close to that of a simple

harmonic motion (SHM), provided the angle 6.is'small.
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3. (20%) For a RC circuit, where & =12Y, C=5 ul.afid R=800 KQ. When the switch is close, (a) Apply the
Kirchhoft’s loop rule to the circuit and write down the equation in terms of R,V, C, I(t) and Q.(t). (b) what is
the time constant of this circuit. (c) Find the function of Q.(t). (d) Find the function of I(t).
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4. (16%) In the isothermal expansion of an idea gas, what is the work done on the gas if the volume expands

from V;to Vyat constant temperature T. (PV=nRT=constant).
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(16%) For the mass spectrometer shown in the figure. The charge particles first pass through a velocity
selector under uniform magnetic field B; and electric field E, then enter a second uniform field B,. They move
in a semicircle of radius r before striking a detector array. (a) Find the velocity of the charge particles that pass

un-deflected through the B, field. (b) Find the mass-to-charge ratio (m/q).
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l6. (16%) A long, straight wire of'radius R carries a steady current I that is uniformly distributed through the cross|
section of the wire. Calculate the magnetic field a distance r from the center of the wire in the region (a) r>R

and (b) r<R.

fi5 g - 4@%%3&%_]:% ’ 7}::12.—_5.'.97\ o
Tl = s RmEE AR




	phys_105



