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{There are 20 subquestions in this test. Each get 5 points.)

LA eorieal pendulum with a bob suspended at the end of a siving makes
a horizontal cirele al a constant speed. The tength of the slring is 1.2m.

and It makes an angle » /6 with the vertical, Whal is the vclocity?

s

A particle of mass m moves under the action of a central forre whose
potential s wiven by Virl = &% (& = 0], I the orbir 55 a circle of

eadig &, caleulale Lhe mechanical energy.

4. A rocket is fired vertically {rom the carth surface with speed b, 9
where o, is the spasd tv escape from the earth gravitation. Gatimate
the maximum adtitude, [(use: gravitation constapt g = 9.8m/s% and

carlh radins A, — 6371 km)

4. A proton of energy 4 Mev scatters off a second proton at rest. Ohne
proton comes off at an angle 7 /6 in the laboratory svslem. What is iie

energy’

3. A uniformi rope of prass moand leagth © hangs frum a eefling, Caleulate

the time required for a transverse wave to travel the leugih of the T
il
f. A uniform sabd cone has mass M, height A, and base radius £, i

{a) Locate the center of wnass (CM).

(b)] Caleulate the principal moments of inertia on OM.

[
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i A solid eylinder of mass M and radius £ unwinds on a vertical string,

{n] Find the speed of the spool after it falls 4 distance L. {b) If the T
-
atring 12 pulled to have the spool spin bul nei fall. what is the ageolar '
acceleration?
Vg
&. Une mole of an wleal monatomic gas 13 used as the working substance
of a hest engine thal operatos on the cyce shown. Assmme p; = latm,
) - . M2
Vi =108 e v 3p), ¥y = b, r\‘mu
R
[a) Delermine the tempeoratures on cach verlex. ' i
I ]
(h} What is the efliciency of Lhe heat engine? L I
- Li Y v

(nser gas ronstant B = LUOR2alm /W omole = 19870 Kanals).

9. "The spherical region « < ¢ < f carmes volurne charcge density o= Afr,
with constant A Az the conler {r = 0] of the enclosed cavily, there s
a point charge ¢, Whar should the value of 4 be so that the clectric

ficld in the region a < v < b has constant magnitude?

Lk LU'wo coaxial eylindrical shells of radil o, {@ < b}, and lkength { are
kept ab constact poleutial difference 1. The region between the two
shells is filled witl sclid dielectrics with dieleclric constant &, If the
diglectrics 15 pulled out fronn the cylinder with a distance z, calculate

the foren o the duelecines (adtracting or repelling?).
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Fi. A point charge 9 of mass m is aceelerated in a evelotron wilh a uniform

magneiic held 8 What s the power supplied by 1he magnetic fisld?

12, In the crenit shown, the e of 1he pencrator is e =2 e, 2in wi

wilk corstants ¢, and w. What is the rtoaxizoam enrrent of §,7

E

I3, A spaceship turns oo a yellow light with wavedength 560 nm in Eight.
[t travels arvund Lhe sarth in circular orbiv with speed 0.6 ¢, {a) When
il passes over, whal is the apparent wavelengil abserved on carth? (b}
When 11 returns to the earlh with specd UL ¢ vertically, what is the

nreasured wavelenglh o earth? {o: velocily of light)

4. A noorclativistic particle 5 moving three times as fast as an eleclron.
The ratic of iheir de Broglic wavelength (pacticle to electrom i s 1.813 =

1077, What can those parcicles et

9. According to the Bobr theory of hydrogen, what iz the magnelic field

o proton due to the circulation of electron?

L. A prom ereated with a toral encrey of 1353 » 10° Maev, at 120 ki above
sea leve] travels vertically downward. In its proper frame this pion
decays 35 ns after 1ty creation. The rest wnerey of 2 plon is 1390 Mev.

Find the altitude where Lhe decay ocenrs. [Tnas = 107 %sech,




