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‘constant What is the magnrtude of the electrrc ﬁeld w1th1n the cha1 ge drstr1but10n‘7 (a)

16¢, * " 8¢, 4e, 2gy : .
An 1deal diatomic gas, with rotation but no oscﬂlatlon undergoes an adlabatrc compressron Its 1n1t1a1 :
pressure and volume are 1.20 atm and 0.200 m>. Its final pressure is 3.60 atm. How much work i is|
~ done by the gas? (a) 2.23x10*J (b) 2. 43x10* 7 © 2. 63x10% 7 (d) 2.83x10% J (e) 3.03x10% .. o
As a parallel—plate capacitor with circular plates 20 c¢cm in drameter is being charged the current
density of the dlsplacement current in the- region between the plates is uniform and has a magmtude off

20 A/m What is the magmtude of the magnetrc field at a drstance =50 mm from the ax1s off
“symmetry of this regron‘7 (a) 3. 3><10 T (b) 4.3x107 T-(c) 5.3x107 T (d) 6.3x107 T () 7.3x107 T. E

10. k
~ 6.20 cm and a length of 26.0 cm. The energy stored in the magnetic field w1th1n the solenoid is (a) 5

11
(d) 06615 (€) 0.761 s.

. A material having an index of refr actron of 1. 30 is’ used asan ant1reﬂect1ve coatrng on a prece of glass ‘
(n=1.50). What should the minimum thickness of this film be to mlmmlze reflection of 500-nm light?|-

- horizontal surface (Fig. 4). The puck is initially orb1t1ng with speed vi=1.5 m/s in a circle of radius

#4 (8% 585%)

A 2.0kg partlcle moves along an X axis, bemg propelled by a var1able forced drrected along that axis.|

Its posrtron is given by x=3.0 m +(4.0 m/s)tet’ —(2.0 m/s’ )t with X in meters and t in seconds. The

factor ¢ is a constant. At t=3.0 s, the force on the particle has a magmtude of 36 N and is in the|
‘negative direction of the axis. What is ¢? (a) 1.0 m/s (b) 3.0 m/s? () 9.0 m/s? (d) 27 m/s™ (e) 81 m/s”.
Figure*l (see page 2) shows a uniform disk that can rotate around its center. The disk has a radius of] -
- 2.00 cm and a mass of 20.0 grams and is initially at rest. Starting at time t=0, two forces are to be
; applled tangent1ally to the rim as indicated, so that at time t=1.25 s the disk has an angular velocity of| |
250 rad/s counterclockwise. Force Fi. has a magnitude of O 100 N. What 1S the magmtude of F»? (a) i
©0.060 N (b) 0.080 N (c) 0. 100 N (d) 0.120 N (e) 0.140 N. L
A steel ball of mass 0.6 kg is fastened to a cord that is 70. O cm long and fixed at the far end. The ball]
is then released when the cord i is horizontal (Frg 2). At the bottom of 1ts path, the ball strikes a 2.80|
kg steel block initially at rest on a frictionless surface. The collision is elastic. Find the speed of the|

block just after the collision. (a) 0.50 m/s (b) 0.70 m/s (c) 0.90 m/s (d) 1.10'm/s (e) 1.30 mys.

A Carnot engine operates between 9OO°C and 20°C Its maximum possrble efficiency is: (a) 90% (b) o
- 100% (c) 38% (d) 72% (e) 24%: L : ,
An ideal gas is taken through a quasi- statrc process descrlbed by P—OLV2 with o= 5.00 atm/m as|
'shown in Fig. 3. The gas is expanded to twice its original volume of 1.00 m’. How much work is done :

on the expanding gas in this process? (a) -0.58 MJ (b) -0. 78 MJ (c) O 98 MJ (d) -1.18 MJ (e) -

1.38 MJ.
A continuous line of charge lines along the x axis, expandlng from x=+x0 to positive infinity. The line

carries positive charge with a uniform linear charge density A,. What is the magnitude of the electric
: Ay 24, 4 '
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ﬁeld at the origin? (a)

A spheucally symmetry charge dlstrlbutron has a charge densrty grven by p—‘a Ir, Where a isal

ol?‘

a . a a

© -2 (@ -Z 0 ==

The magnetrc field inside a supelconductmg solenoid is 4.50 T. The solenoid has an inner diameter of]

5.32 kJ (b) 6.32 kJ (c) 7.32 kJ (d) 8.32 kJ () 9.32 kJ..
Al12.0V battery is connected into a series circuit containing a 100Q 1esrstor and a 2 00 H inductor.
In what time interval will the current reach 90% of 1ts final value’7 (a) 0.361 s (b) 0. 461 s (c) 0.561's

(a) 76.2 nm (b) 81.2 nm (c) 86.2 nm (d) 91.2 nm (e) 96. 2 nm.

3?14_3&%7@ (&7&5 20 %)

A puck of mass m=50. 0 gis attached to a taut cord passmo through a small hole in a frrctronless R
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17=0.3 m. The cord is then slowly pulled from below, decreasing the radius of the circle to r=0.1 m. (a)
What is the puck’s speed at the smaller radius? (6 points) (b) Find the tension in the cord at the
smaller radius. (6 points) (¢) How much work is done by the hand in pulling the cord so that the
radius of the puck’s motion changes from 0.3 m to 0.1 m? (8 points)

In Fig. 5, a uniform magnetic field decreases at a constant rate dB/dt=-K, where K is a positive
constant. A circular loop of wire of radius a containing a resistance R and a capacitance C is placed
with its plane normal to the field. (a) What is the potential difference between the two plates of the
capacitor when it is fully charged? (5 points) (b) Find the charge Q on the capacitor when it is fully
charged. (5 points) (c) Which plate, upper or lower, is at high potential? (5 points) (d) What is the
force that causes the separation of charges? (5 points)
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1. (20%) Albert, at the age of 10, boards a spaceship and travels away from the Earth at a constant

velocity 0.6 c¢. One year later on Earth clock, Bob, Albert’s twin, boards a second spaceship and
follows Albert at a constant velocity 0.9 ¢ in the same direction. What will be their ages (in their
own reference frames) when Bob catches up to Albert?

(15%) A photon with energy that equals the rest energy of the electron undergoes a Compton
collision with an electron. The electron moves off at an angle of 45° to the original photon
direction. Find the energy of the scattered photon in unit of MeV.

(15%) A particle of mass m moves in a three-dimensional box with the length of each side that
equals L. If the particle is at the third excited level, find (a) the energy of the particle, (b) the
degenerate states that would give this energy, and (c) the wave functions for these different states.

(20%) A particle with energy E is incident from the left on a square U

potential barrier of width L, as shown in the right figure, where

V=U for 0<x<L, and V=0 elsewhere. Find the transmission 0 :
coefficient for the case E <U. _ | | 0 L
(15%) Find the angle between the electron’s‘ orbital angular momentum and spin angular
momentum for the following states: Ps; and Hop

(a)(7%) Explain the Stern-Gerlach experiment.

(b)(8%) How did the classical physics and Max Planck explain the black-body radiation?




