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Quiz2 A NAME Solutions

1. A 0.05kg massisconnected to a spring and ocillates on africtionless horizontal surface with 0.1 m
amplitudeand 0.036J total mechanical energy. Calculate the following quantities for this motion:

a. Theforce condant k of the spring. 8 points
Total mechanical energy, E = 2 kA?

Therefore, the spring force condant can be calculated by solving theabovefor it.

k= Z—If _2(0036) ZJ) =[7.20 N/m
A* (0.1 m)

b. TheperiodT of theostillations 5 points

k 7.20N/m
Angular frequengy, ! =,|— = [——— =12.0s’.
U e = = =\ 0.05kg

i -1
Frequency, f:7:12£s =1.91Hz.

1

Period, T = 1 = - [0524 §].

f 1.91Hz

2. Wha percentage of thetotal energy is kingtic when the distance of the oscillating mass from equilibriumis
60% of maximum displacement? 7 points

When theotillating massis at adistance x fromthe equilibrium postion,its potential energy is
U =21k,

For x=0.6A, we have
U =1k(0.64)" =0.36(1kA%) = 0.36E .

Tha is, potential energy accounts for 36% of thetotal mechanical energy.
The balance 64% iskinetic ener gy (100% D36% = 64%).

x(¢)=Acos(! 1 +") v(t)="1" Asin(" 1 +#) a(t)=!"2Acos(" t +#) o=K"

U =1ke® = 1kA® coS (wt + ) K =1mv =1 mw’A’sin’® (ot +¢) E=1kA*>=U,_ =K
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