Problem 4 (15 points)
A crow is sitting on a telephone wire near a field, waiting patiently for the farmer to leave so he
can eat the farmer’s corn. The crow is standing on a small piece of wire made straight by the

force of his feet.

\\ % /’ a. Identify all the forces acting on the crow and
N o7 V4 on the piece of wire under the crow’s feet.
\\ = /f Give any relationships between these forces
N i / that you can and explain where they come
N A /S from.
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From Newton's second law, since neither the crow nor the wire is accelerating (they are both at
rest) we know that the net force on both objects is zero and therefore the sum of the x-
components and the y-components of the forces exerted on the two objects is also zero. Thus,
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e N =-W

wire—>crow earth—wire
e The sum of the vertical forces acting on the wire =0

e The sum of the horizontal forces acting on the wire = 0,

0 = TLe;ﬁcable%wire X + TRightcableﬁwire x = TRHS%WirE‘ cos QRHS - TLHS%wire COS eLHS
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From Newton's Third law, we know that N . . =-N .

i Therefore’ NCI’OW—) wire = ‘ earth— crow = mCi’Ow’g




b. The angles that the left piece of wire and the right piece of wire make with the flat piece on
the bottom are the same and equal to 0. If the crow has a mass of 0.5 kg, and 6 = 150°, find
the tension in the wire.
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Comments: This is a pretty good solution starting from the component versions of Newton's 2"
Law and working toward the symbol solution before plugging in numbers and calculating the
final answer. However, there are some minor errors.

e In the x-component equation, T; cos 0 — T, cos 0 should have been set =0
since a=a, = 0.

¢ In the x-component equation shown above, it appears that the = is saying that T; cos 6 —
T, cos 0 is defined to be T, cos 0.

e There is no weight force exerted by the crow on the wire (the gravitational force exerted
by the crow on the wire is very small and can be neglected). However, there is a contact
force exerted by the crow on the wire which by Newton's third law is equal in magnitude
to the contact force that the wire exerts on the crow which in turn is equal in magnitude to
the weight force the earth exerts on the crow since the crow is not accelerating and
therefore the net force on the crow is zero. (There is a small weight force exerted on the
wire by the earth but we will assume that it is small and can be neglected.)

e Also, if we take the component equations directly from the vector form of Newton's 2™
Foe T,+T,+N

law Ei — crow — wire , then
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