Practice problems before the Final Exam (Il
Problem Solving Activity Name:

In addition to solving these practice problems taken from the final exams given in previous years,
reviewing the past exams, the homework assignments and the workshop materials is also

recommended.

1. Phobos is a small moon of Mars. It has a mass of A/=5.8 10" kg and a radius of =7.5 10°* m.
For the purpose of the following problem, assume that Phobos has the shape of a uniform sphere
and that it is initially at rest. Suppose a meteorite strikes Phobos at distance d=5.0 10° m off
center and embeds itself inside Phobos, close to its surface. If the meteorite mass was m=3.0
10® kg and its speed was v=1.5 10° m/s, what is the angular velocity o of Phobos about its axis

of rotation after the collision?
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2. A harmonic transverse wave traveling on a cord has a wavelength of 0.1m, a frequency of 400

Hz, and an amplitude of 0.02m. What is the speed of the wave?
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3. A rigid object consists of a uniform disk of mass mi=3kg and radius R=4m attached to a uniform
square of mass m2=5kg and width a=10m. The object is suspended on a pin located at the center

of one side of the square as shown below.
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Ja. Calculate the moment of inertia of the object (/) relative to the pin.
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3b. Find the distance d between the center of mass of the object and the pin.
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3c. Assuming that the object is released from rest when the center of mass in nearly straight down

from the pin, what is the period of its oscillations? (If you have not solved 3a or 3b assume that
that / and d are given)

(g=10 m/s?)
6 _L
'T = a1r d- M%

€20-3
8275 - (315)- lo

Ve

\l

ar

- 615

Phy2i1 Syracuse University  Practice Problems before the Final Exam (IT) Page 3



4. A block of mass mi=3kg is suspended from the end of a uniform horizontal beam of length
L=7m and mass m2=5kg pinned to the wall at the other end (i.e. it is attached to the wall using a
hinge). The beam is suspended on a cable attached to its end creating an angle of §=35° with the

beam (see below). What are the horizontal (Ry) and vertical (Ry) components of the reaction
force exerted by the pin on the beam? (g=9.8m/s?)
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Table 9.2 Moments of Inertia of Various Bodies

. 1,3 Lizod 5 1,
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(a) Slender red, {b} Slender rod, (v) Rectangular plate, () Then rectangular plat
axis through center axis through one end anis through center axis along edge
[ 2 L3 Lz 8 . 3= x
I= 5 MR + R I= 3 MR 1= MK 1= MR

(e} Hollow cylinder if) Sold cylintder () Thin-walled holluw th} Sold sphere {13 Thin-walicd hollow
cylinder sphere
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