Physics 218 — Fall 2005 — Exam 3 Solution George R. Welch

Problem 1. (I announced in class, on several occasions, that this ezact problem would be on
the exam.) L A o .
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Problem 2.  (Very similar to 7.46. See also 7.63 and 5.51.)

Let’s draw free-body diagrams and write down Newton’s second law for the mass when it is at
the bottom and at the top (we let T; and T} be the tension at the top and bottom, and let v; and
v, be the velocity at the top and bottom):
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So, we see have equations relating Tj to v, and T} to v; so we need an equation relatmg vp tO vy .

The equation that does that is just conservation of energy:
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Substituting the above

(Ty —mg)l = (Ty + mg)l +4mgl — T,—mg=T,+mg+4mg — T,=T,—6mg

Problem 3.  (Pretty much identical to 9.89.)
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Problem 4.  (This was kind of a combination of 10.63 and 10.83.)
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Free-body diagrams looks like this: C)* ¢ \V
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For the pulley: X7 =1l =— TR= 5 % N TZTG
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For the disk: Y7 =1la — fR= 2R % _— fZTCL
And also: X F, = Mgsinf — f —T = Ma
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Thus: Mgsinf — TG — TG =Ma — a= gs12n

Problem 5. (See Example 10.13, problem 10.91, and the merry-go-round problem we worked

in class.)
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So we need to find w, in terms of the provided quatities. We can do that because there is no external
torque, so we know the angular momentum about the rotation axis is constant.

L, = Lf = Lhw=hwy = wy=—w;

Substituting that into the above we have
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Problem 6. (This was a simplified version of problem 11.14.)
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Free-body diagrams looks like this: Rx 6 3
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(a) Look at the torques about point A:

L 2M
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(b) Look at the Forces:
2Mg
YF,=R,—Tcos=0 =— R,=Tcosl=
tan 0

YF,=R,+Tsin—Mg=0 = R,=Mg—2Mg=-Mg = |R)|= Mg andso itis

pointing down.




