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| Water (ills a lenpth £ ol a U tube, as shown in the ligure. The waler is slightly displaced and then
ﬂg%,) allowed to move [reely. (a) Show that the liguid exceutes simple harmonic motion. (b) What is the

peiiod?

2. According to the vaw der Waals equation of state for one mole of a real gas. The pressure P and

kﬂ% volume F al a teiperature 7 are related by
(72— b)= R
i
whiere « and A are conslants. Oblain an expression lor the work done by 1he gas at a fixed value of

#when the volune changes from 7, 1o 7/,

3. Use the classical expresston relating linear mementun to kinelic energy to show that the de Brogli
b; %) wave fenglh of an cleclron with kinetic encrgy A s given by
1.23nm

A=t
JK

where & 15 1n eleclion volts.

(m, =9109x10" kg, h=6.626x10"7 5, e=1.602x107""C))

. ) 4. What 15 the distinction belween Galileo's principle of relativity and Einstein’s principle of -
bb/" ~relativity? L

S, An cleetron is orbiting a proton in a hydrogen atom. A weak magnetic feld is lurned on normal (©©
h;}?ﬂ) the planc of the orbit. Show that if the radius of the orbit is unchanged, the angular velocity
changes by
el

Ap=+—
2m

0. A resistor, an inductor, and a capacilor arc in paradlel with an ac source, as shown in the figure. (a)
U‘V What 1s the relalionship between the instantaneous votential differences across the elements? (b)
How arc the instantancous currents relaled? (c) Calculale the impedance Z. (d) What is the

iesonance [reguency sl whicly, in this case, the impedance is a maximum.




