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1. A particle of mass 1 attached to the end of a rope moves in a vertical circle of radius 7
under the influence of the gravity to the earth and the tension of the rope. If its speed is v,

at the highest point of the circle.
(a) Find the tension in the rope at the highest point of the circle. (5%)

(b) Find the minimum value of v, for the minimum force acted on the particle. (5%)

‘ (¢) Find the tension in the rope when the rope is at angle @ to the vertical. (5%)

| 2. A uniform thin rod of length / and mass 72 pivoted at one end is held horizontal above the

| ground at altitude /1 > [ and then it is released from rest. Assuming the pivot to be

frictionless,

(a) Find the moment of inertia of the rod. (5%)

(b) Find the angular velocity of the rod when it reaches its vertical position at the bottom
of its swing.  (5%)

(c) Find the force exerted by the pivot when it reaches its vertical position at the bottom
of its swing.  (5%)

(d) What initial angular velocity is needed for the rod to reach a vertical position at the
top of its swing?  (5%)

3. A hollow sphere with an inner radius R, and outer radius R, is made of material of density

p and floating in a liquid of density 20 .
(a) Find the buoyant force acting on the hollow sphere. (5%)

(b) If the cavity in the sphere is filled with material of density p,so that the sphere just
floats completely submerged under the surface of the liquid. Find p,.  (5%)

4. For a harmonic wave of amplitude y, traveling in the direction of increasing X with speed

. . d'y 1%
v, satisfies the wave equation -——)2—]— = ——2--—2—
ox” v ot
(a) Find the harmonic wave function. (5%)

(b) If the harmonic wave is traveling along a string with mass density A (mass per unit
length). Find the average power transmitted. (5%)

(c) If a wave in the string is the result of the linear superposition of two harmonic waves
of the same frequency and amplitude. The phase difference between the two
harmonic waves is d . Find the average power of the wave transmitted. (5%)

»w

E . 7 -2}
.ln‘r. . %@% ég&%

NEy

(S




SEP gt K E 032 F R L P E A Lk ik

Fihl P RAFLLARNEWIZHE LY Fom(—B4) #H8:L@peE % 2 7§ % 2 7
ARFLELZ KAMBEE LY Fom( L)

REMPHRABALTIE Fota(—44)

REMPZHFTABELE Roa(EBE)

AFERLASES XBABRELELE (F) RAEL

5. An ideal gas with the ratio of the heat capacities y is initially at a pressure p,

avolume V', and a temperature 7" . Tt is expanded isothermally until its volume is 4 V

and is then compressed at constant pressure until its volume and temperature are such
that an adiabatic compression will return the gas to its original state.
(a) Sketch this cycle on a pV diagram. (5%)

(b) Find the volume and temperature after the isobaric compression.
(¢) Find the work done during each cycle. (5%)
(d) Find the efficiency of the cycle. (5%)

(5%)

0. A disk of radius R carries a fixed surface charge density 0 and rotates with angular

velocity @ .
(a) Find the current density. (5%)
(b) Find the magnetic moment of the current system. . (5%)
(c) Find the magnetic field at a point on the axis of the disk a distance d from
the center. (5%)

(d) Find the approximate magnetic field at a point7 , 'F | >>R.
(5%)

e

\

o | HEH A




