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1. Aboat is cruising at a velocity v, through a lake. If its engine is suddenly cut off, and the
resisting force due to the water is proportional to its velocity. Afier time ¢, find (a) the velocity
of the boat, (b) the distance that the boat traveled, and (c) the velocity of the boat in term of the

distance traveled. (20%)
2. In a distomic molecule, if the potential energy between the two atoms can be expressed as

12 6
Uiry=0U, [(r—"] - 2(—’1] :l, where 7 is the separation, U, and r, are constants. (a} Sketch the
r r

form this potential as a function of distance 7; (b) find the equilibrium distance between these
two atoms; (c) sketch the form of the force as a function of distance r. (20%)

PikPa)

3. An ideal gas undergoes the cyclic process depicted in the figure

1. In the process abc, the system absorbs 6000 J of heat. The oo} * ’

internal energy at a is U, = 1000 J. (a) Determine U.. The net V

heat absorbed during the complete cycle is 2000 J. For the 0 .

process ¢ to a find (b) the heat transfer and (c) the work done by

the gas. (20%) S Vi
Fig 1

4. A metal sphere of radius R carrying a charge +( is enclosed by a conducting spherical shell of
radius R, that has a charge -0z (R; > R:). Find (a) the electric field for the regions r > R; and R <
r < Ry, If taking the electric potential at infinite as zero, find (b) the electric potential at R; <r <

Ry. (20%)

5. A visible light has a wavelength of 500 nm. (a) What is the color of this light? (b) Find the
frequency of the light. (c) Find the energy of the photon. If the light shines on a metal with a work
function of 0.7 eV, find (c) the kinetic energy of the ¢jected electrons. ¢ = 3x10® m/s, b = 6.626x

1034715, 1 eV =1.602x10" J (20%)
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