
1) (a) List the possible values of n, [, and rn for an e]ectron in the 4o state.

Y m =  0  t t l

(b) what are the possible values of the angular momentum, L, Ior an electron with n : 3.

L , = 0 ,  r m h r G h

(c) Except for helium, the inert gasses are elements with just

enough electrons to fill the outermost p-shell. Assuming
that the filling order is given by the drawing at the right,
find element number (Z) ol the first b inert gas elements

beyond helium.
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2) An electron is confined in a one-dimensional square well potential 0.5nm wide. Find the wave-

length of the photon that is emitted if the electron jumps from the first excited state to the ground
state. The electron's mass is 9.11x 10-31 kg which corresponds to mc2 : 5.11 x 105 ev.
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3) Suppose your eyes are able to focus objects that are between 20 cm and 50 cm. you would like
contact lenses that permit you to clearly see things that are very far away.

(a) What focal length should the lenses have?
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(b) If you wear your lenses while reading, how far away do you need to hold the book in order
to see the words clearly.
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4) z-mesons normally decay into a muon and a neutrino. When the n is at rest, the muon is always
emitted with a velocity of 0.28c. Find the velocity of the muon emitted in the decay of a moving
n; assume that the z-'s velocity is 0.8 c and that the muon is emitted along the direction of motion.
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5) An electron is 5 cm from an infinitely long wire carrying a current A.

of 200A. Find the magnitude and direction of the force acting 
'->

on the electron i f  i t 's kinetic energy is 3 x I05 eV. The electron 
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6) A conducting sphere of radius 20 cm carries a net charge

of 1pC. Around the sphere is a conducting spherical

shell with inner radius of 22 cm and outer radius 25 cm.

The shell carries a net charge of -1 pC.

(a) Find the electric field at the surface of the sphere.
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(b) Approximatelv what is the voltage difference between the two conductors?
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7) For any state with I - 0 the Schrodinger equation for hydrogen can be written in the form
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where
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Show that t! : g"-'t' solves the equation for the right value of ). Find the correct ) and the

energy ofthe corresponding state. Your results should be given as formulas. Work must be shown
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8) (a) The isotope 15O has a halflife of 120 s, and an atomic mass of 15 u. Find the activity of a
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(b) Find the activity of the sample after 5 minutes.
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9) In the circuit shown at the right, the switch is initially open and

the capacitor is uncharged.

(a) Find the current in the 100 Q resistor the instant after the

switch is closed.

T,n,I;r,llJ lOw s no vofiagz A((oss C , so

I1,kt mL/,>+ b<- 12. wlE Acr6e3 )oosy

- r V D V
t = 

R-= 
-iT-os-L

1l"o cap"ulm ts vldl,.r +"llb & ^yd so 14.
0"b uv\^tut p^K rs #a^lvgk +,fu aW) rzs,slar

lav

l t r

0,)2 A
(b) Find the current in the 100 C) resistor after the switch has been closed for a lons time.
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