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1. (932 ¢ 3

1. A 2.5-kg stone is released from rest and falls toward Earth. Afier 4.0s, the
magnitude of its momentum (in kg - m/s) is :

A. 98 D. 24
B. 78 E. zero
C.39

2. An ice skater with rotational inertia /; is spinning with angular speed ag. She pulls
her arms in, decreasing her rotational inertia to Jy/3. Her angular speed becomes:

A, 0)0/3 D. \/5(00
B. (1)0/-\/—3— E. 30)0
C. g

3. An object of mass m, oscillating on the end of a spring with spring constant k, has
* amplitude A. Its maximum speed is:

A AVEIm | D.Am/k
B. A’kim E.A%m/k

C Am/k

4. A stationary source emits a sound wave of frequency £ If it were possible for a man
to travel toward the source at the speed of sound, he would observe the emitted
sound to have a frequency of;

A. zero D.2f
B.f/2 E. infinity
C.2f/3

5. An ideal gas, consisting of » moles, undergoes an irreversibje process in which the
temperature has the same value at the beginning and end. If the volume changes
from V; to ¥y, the change in entropy of the gas is given by:

A nR(V,- V) D.nRIn(¥V;/ V3)
B. nR In(V;- V) E. none of the above (entropy can’t be calculated for an
C.nRIn(¥V,/ V) irreversible process)

6. Charge Q is distributed uniformly throughout an insulation sphere of radius R. The
magnitude of the electric field at a point R/2 from the center is:

A, Q4 meo R ' D. Q18 o R
B. O/ meo R E. none of these
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7. Consider the four Maxwell equations: .

I. [ﬂE ‘ 33=q/£o
2, [ﬁE +d4=0
3, [ﬂ”‘E‘ cds=-d®s/dt

4. [| B - ds=pai+ pocod®s/ dt

Which of these must be modified if magnetic poles are discovered?

A.Only 1 D.Only 3 and 4
B. Only 2 E.Only 2, 3,and 4
C.Only 2 and 3

8. Monochromatic light, at normal incidence, strikes a thin film in air. If A denotes the
wavelength in the film, what is the thinnest film in which the reflected light will be
a maximum?
A. Much less than A D.32/4
B 1/4 E. A
C. A2

9. Quasar Q1 is moving away from us at a speed of 0.8 ¢. Quasar Q2 is moving away - -
from us in the opposite direction at a speed of 0.5 ¢. The speed of Q1 as measured
by an observer on Q2 is:

A.021¢ D.13¢
B.0.5¢ E.2.17¢
C.093¢

10. Of the following which is the best evidence for the wave nature of matter?
A. The photoelectric effect
B. The Compton effect
C. The spectral radiancy of cavity radiation
D. The relationship between momentum and energy for an electron

E. The reflection of electrons by crystals
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(/5’{;\) 1) In figure, a target glider, whose mass m, is 350 g, is at rest on an air track, a
distance d = 53 cm from the left end of the track. A projectile glider, whose mass
m) is. 590 g, approaches the target glider with velocity '13‘],- =75 cm/s and collides
elastically with it. Then the target glider rebounds elastically from a spring at the
left end of the track and meets the projectile glider for a second time. (Assume the
spring has a negligible length when compressed by the glider.) How far from the
left end of the track does this second collision occur?
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( /oé\) 2) When 20.9 J was added as heat to a particular ideal gas, the volume of the gas
changed from 50.0 cm’ to 100 cm® while the pressure remained constant at 1,00
atm. (a) By how much did the internal energy of the gas change? If the quantity of
gas present is 2.00 x 107 mol, find the molar specific heat of the gas at (b)

constant pressure and (¢) constant volume,

( /5% ) 3) The circuit of figure shows a capacitor, two ideal batteries, two resistors, and a
switch S. Initially S has been open for a long time. If it is then closed for a long
time, by how much does the charge on the capacitor change? Assume

C=10uF,E=1.0V,&E=3.0V,R=020Q, and R,=0.400Q.
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