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Physical constants:

Avogadros number: N,=6.02x10° particles/mol Boltzmann's constant: k=1.38x10% JIK
Coulomb constant: k=8.987x10° N-m*/C’ Fundamental charge: e=1.6x10" C

Mazss of electron: m,=9.1x10" Kg Mass of proton: My=1 _.67,'x] o7 Kg

Mass of unit: w=1.66x10°"" Kg ' Planck’ constant: h=6.6x10* J. s

Speed of light: c=299792458 m/s Constant of gravitation: G=6.67210"'N-m/Kg’
Fine structure constant: a= 7.297x10" Gas constant: R=8.3 Jimal- K

Permeability of free space: jp=4107 N/A*
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1. A thin uniform rod (mass M=3.0 kg, length L=4.0 m) rotates freely about a horizontal axis A
that is perpendicular to the rod and passes through a point at distance d=1.0 m from the end of
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the rod, as shown in Fig. 1. The kinetic energy of the rod as it passes through the vertical
position is 20 J. (a) What is the rotational inertia I.of the rod about axis A? (b) What is the
(linear) speed v of the end B of the rod as the rod passes through the vertical position? (c) At
what angle 6 will the rod momentarily stop in its upward swing? [12 43 » f/{NE& 4 7]
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2. Light of wavelength 200 nm shines on an aluminum surface; 4.20 eV is required to eject an
electron. What is the kinetic energy of (a) the fastest and (b) the slowest ejected electrons? (c)
What is the stopping potential for this situation? (d) What is the cutoff wavelength for aluminum?

[12 43 > B/ NE% 3 5]

. The plates of a spherical capacitor have radii 38.0 mm and 40.0 mm. (a) Calculate the
capacitance. (b) What must be the plate area of a parallel-plate capacitor with the same plate
separation and capacitance? [10 53~ (@VNET 53 > (b)y/INE 3 )

. A thermodynamic system is taken from state A to state B to state C, and then back to A, as shown
in the p-¥ diagram of Fig. 2(a). ‘
(a)~(g) Complete the table in Fig.2(b) by inserting a plus sign, a minus sign, or a zero in each
indicated cell. (h) What is the net work done by the system as it moves once through the cycle
ABCA? [18 5y » (a)-(f/INER 2 72 > (hy/]NEH 4 53]
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