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(15%) Wheel A of radius ra =10cm is coupled by belt B to wheel of

tadius ¥ = 25 em, shown in Fig.1. Wheel A increases it angular speed from rest at

a uniform rate of 1.6 #ad /5 . Determine the time required for wheel C to reach

a rotational speed of 100 rev/min assuning the belt does not slip.

. {15%) Two particles oscillate in simple hammonic motion along a comrmon straight
: p 2

line segment of length L. Each particle has a period of 1.5 s but they differ in phase
by T /Grad. (a) How far apart are they (in terms of L) 0.5 s after the lagging
particle leaves one end of the path ? (b) Are they then move in the same direction,

{oward each other, or away from each other 7

. (15%) A brass rod is in thermal contact with a heat reservoir at 1307 C at oge end

and a heat reservoir at 24° C at the other end. () Compute the total change in
entropy arising from the conduction of 1200 cal of hear through the 1od. (b) Does
the entropy of the rod change in the process ?

. (15%}) Fig. 2 shows a spherical shell of charge of uniform volume charge density £ .
2

Calculate and plot E due to the shell for the distances r from the center of the shell
ranging from zero to 30 em. Assume that £ =1.0%x10"°C/m’, =10 cm, and
b=20 cm.

. (10%) The two headiights of an approaching automobile are 1.4 m apart. At what {a)

angular separation and (b) maximum distance wiil the syes resoive them 7 Assume
that the pupil diameter is 5.0 mm, and use a wavelength of 550 am. Also assume
that diffraction effects alone limit the resclution.

. (9%) Indicate three of the most important parameters of two interference waves for

obtaining the largest contrast and most siable interference fringes 7 Why ?

. {3%) As shown in Fig. 3, where does the energy of the incident light go if the

observer can watch nothing from T 7 And what happens on the Michelson

interferometer ?
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