PHYS 201 Winter 2010

Recitation Problems (Week 1)

All problems taken from University Physics, Young and Freedman, 12th Ed.

13.49 A 1.80-kg connecting rod from a car engine is
pivoted about a horizontal knife edge as shown in the
picture. The center of gravity of the rod was located by
balancing and is 0.200 m from the pivot. When the rod is
set into small-amplitude oscillation, it makes 100 complete
swings in 120 s. Calculate the moment of inertia of the
rod about the rotation axis through the pivot.
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13.58 A 50.0g hard-boiled egg moves on the end of a spring with force constant k =
25.0 N/m. lIts initial displacement is 0.300 m. A damping force Fx = -bvyx acts on the
egg, and the amplitude of the motion decreases to 0.100 m in 5.00 s. Calculate the
magnitude of the damping constant b.
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13.61 A sinusoidally varying driving force is applied to a damped harmonic oscillator.
(a) What are the units of the damping constant b ? (b) Show that the quantity V(km) has
the same units as b. (c) In terms of Fmax and k, what is the amplitude for wq = V(k/ m)
when (i) b= 0.2 V(km) and (i) b = 0.4 V(km) ?
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13.89 In the picture, the upper ball is released from rest,
collides with the stationary lower ball, and sticks to it. The
strings are both 50.0 cm long. The upper ball has mass
2.00 kg, and it is initially 10.0 cm higher than the lower ball,
which has mass 3.00 kg. Find the frequency and maximum
angular displacement of the motion after the collision.
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