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(a) Show thar the eqn. of motion for m is i + 2Bi + alx = atlB cosat
(b) Derive the amplitude of the steady_state motion. (5 pts)
(c) What is the amplitude at the resonance frequenc y'@'= ,rZ 1Z prrs

r

Answ.'er a,-the questions. you must ,r"::'iyi:;::#:s whjch. teads to your answer to get futrcredit' Indicate the answers crearry and cross out work you feer is wrong.

2' A mass z drops from rest in air. If the air friction is proportional to the square of thevelocity, i.e., f=-fiy2,
(a) what is the terminal speed vl (2 pts).

(b) Find the speed as a tunction of time? (4 pts) Hint: J 3=;,rii+l(c) What is the answer (b) in the limit of I + _ ? (2 pts).(d) what would you expect of the answer (b) in the ti*it or t<<vy/g? (2 pts).

3' A mass of z is moving upward from the surface of the earth with an initial velocityvo. Themass and radius of the earth are M andR, respectiv"ry. 
-ar*-ing 

that the vo is big enough sothat you can not assume a constant gravitational field.(a) How high above the earth can th"e mass eventualry reach? (5 pts)

(b) For ,^ .. -l9M- v - ' how would the result (a) approach to? Express your result in term of
the gravitational field at the surface of the earth. (5 pts)

A mass z is on a frictioniess table and is attached to the walr by aconstant k). During an earthquake, the wail moves r.rt-uno'.igr,t u,
friction on the block is/=- 2 pmv.

4.

t i3m/

massless spring (spring
y(t)= Bcosrttt. The air

y(t)=Bcos 6 t

L
m

with alo = (3 pts)


