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I, A stack of moass M and !engt.h Lois |J|ac1:-::| o 1he smonth rig‘ht a.ng]f- shown
znthe [ollowing figare. Deteriname the position of equilibriem and tle reaction

rorers as o funetion of angle a, [15%)

-

2. A wenconducting sphere of raling £ has a total charge ¢ spread unifermiy

throughuout jea velune, Find e palendial energy of the sphene. {15%)

d0 A cylinder of mss M oand rading & is rolling down a plane, s shown L the
lollowinyg lgure. The inelination of the plane to the boresoutal is a. Uhe condact
is tongh 3o that ww alipping can cecur. The moment of inertia of the cylinder
abusil Lhe syinoetry axis is M A2 Determine the avcelerativn of the center

of mazs, [15%]

1 Aw ddeal pas composed of A molecules, at absalate temperatuce ¥, seoupies
a vandamer of volume V) separated from an aoply container of volimea V; by
a temovable partition. When e partition is removed, the gas occupies the

whole valime ¥« 14 Determine the change of entrapy. (La% )

il |

- Lwo strings (leM and righty with different mass densities are connected at one
fuintl, which is chosen as the ongin of the conrdinates. The velocities af vhe
Lranzverse wave along the lafl and the migldt sbrings are measured to be 1 and

Vi respectively. The iodent wave corog fron ehe lell (moving in the |
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durection} has the form

A [u.'[l - :fL \]

where A, is the amplitude of the jocident wave and w is the angular frecquency.

Calonlate (a) the amplitude of the reflected wave propagating barck along the
. . ] . 1 ] L

lefl. string (roowing in 1he —z direction ), and [b) the amplitude of the trm‘;{mtwri

wave propagating along the right string {moviog in the ~& dieection]. [15%]

6. A network consists of 20 identical resistors as shown i the Wllowing figueoe.
The electrical pesistance of each resistor 33 B Find the equivalent resstanice
Letween point A and puint B (105

7. A long. straight. solid wire of radius K conlains a hole of radins o aloug ite
length as shown b the following fizure, The centers of the wige and af the hule
are a diatance d apart. The current [ is distribated throughbsal the rest of the

wire, Find the magnitude and the direclion of the magnetic Gelt TNSI0E the
hele. (19%)




