Physics 131 Midterm Answers Professor Mallinckrodt
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3. a Constant velocity so acceleration =[]
b) [Newton's Second law| That is, if a = 0, then so does the net force.
c) Thisisjust the sum of the magnitudes, [22.0 N| (But why anyone would want to do thisis agood question!)
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€) Adding the vectors graphically, we see that they form atriangle. The easiest way to find the angle between any two
vectorsisto use the law of cosines. Y ou should be able to show that F? = F? + F? + 2F,F, cos! so that
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4. @ Usingthe method | taught you is oneway to be sure to get the right answer. Alternatively, you could simply reason

asfollows: Since v, is constant, wefind that v, = 3;) gzs =10 m/s. Theaveragevaueof v, was % =7.0m/s

and it changed by ! 30 m/s in 3.0 s. Thus, it must have started 15 m/s faster than the average (i.e., 22 m/s) and
ended 15 m/s smaller than the average (i.e., -8.0 m/s.) Thustheinitial velocity was

v = (10% +22y) m/s = [24.2 m/s, 65.6° above the horizontal |
b) Since v, <0, the sandwich was just before being caught.
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b) Seefigureat right. Notethat 6 = sin‘l( 60 cm ) =236°.

150 cm

€) Thexandy componentsof NIl give:

|T1+Tzsin!:ma and T200592n1g|

d) Eliminating T, and solving for T, weget, T, = m(a-gtan)=[1.23N
EXTRA CREDIT: When the string goes slack, T, =0 sowehave T,sin/ =ma and T,cos! =mg. Eliminating T,,

2
wefind a=gtan/ andsince a= 47r2r asbefore, T =2/ ’gt::\n” =[2.33 4
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6. The average speed was 0.80 m/s so the final speed was 2(0.80 m/s) = 1.60 m/s, so the acceleration was =0.32

m/?s . Drawing afree body diagram with the four forces (friction, normal, push, and gravity) and applying NI1 will yield

F,cos! " u,F,=ma and F " F an/" mg=0. Eliminating F, and solving for F, we get

o m(a+ u,9) _kooN]
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