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4. (30 pts.) Ona horizontal air track, an air car of mass 0.360 kg is attached to a
horizontal spring with a spring constant of 9.0 N/m.The car is oscillating back and forth
in simple harmonic motion. Assume there is no damping.At time t = 0 s, the car is
moving through the origin with a positive velocity of1. 2m/s.

a. (10pts.) Whatis the magnitude of the maximum acceleration of the car?

b. (10 pts.) What is the earliest time at which that acceleration occurs?

c. (10pts.) Now suppose that you want to add damping such that after 10 complete
oscillations, the amplitude will have decreased to1/e of its original value. (That
is, att =10T , you want A = A0e−1.) Whatvalue for the damping coefficient b will
be required?



Phys 122-01 Test 2 Name: -------------------
Page 4 

4. (30 pts .) On a horizontal air track, an air car of mass 0.360 kg is attached to a 
horizontal spring with a spring constant of 9.0 N/m. The car is oscillating back and forth 
in simple harmonic motion. Assume there is no damping. At time t = 0 s, the car is 
moving through the origin with a positive velocity ofl. 2 rn/s. 

a. (10 pts.) What is the magnitude of the maximum acceleration ofthe car? 

W a..y t:t 1 : 5 H f\11 

T'l~ A~w-t 

f\S":. wAUl. w lc 

Q:: -l.A.)z.A S•lltw-t 
z. 

M~ 01.cc~.R :. w A 
,vl"""( ~u~.ly ~ LU A 
w -.. Jr .k /l'f1/ -=- Sf\."~ l; 
~· l.~Yt</J) ~ t~-A..JI:) A 

A -=- o. ~'-l~ 
C( ll\A1 :: w'l.. f) -= C, hJI ~ 1.. 

w G4r -tt- 1. c.v.l7 J r ~ ""' (;{ 
f~ -- f f 1.. 

t~AJC L=- ~~A 

A:. Jir.//Wt' tV'; =- Oo~'t/M) 
F --'<A 

~ 

b. (10 pts.) What is the earliest time at which that acceleration occurs? 

c. (10 pts.) Now suppose that you want to add damping such that after 10 complete 
oscillations, the amplitude will have decreased to lie of its original value. (That 
is, at t =lOT, you want A = A0e-1 

.) What value for the damping coefficient b will 
be required? -h1: /z.,w - J 

A .:.A 0 e ::Ace 

\ ., ;>.{ o.JI.I.j) : /0.0 573~ J 
1\) lL2S7tJ..) k 


