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Question 7

A Texas cockroach of mass 0.230 kg runs counterclockwise around the rim of a lazy Susan (a circular disk mounted on a vertical axle) that has a radius 10.6 cm, rotational inertia 4.55 x
1072 kg:m?, and frictionless bearings. The cockroach’s speed (relative to the ground) is 2.71 m/s, and the lazy Susan tums dlockwise with angular velocity wo = 2.37 rad/s. The cockroach
finds a bread crumb on the rim and, of course, stops. (a) What is the angular speed of the lazy Susan after the cockroach stops? (b) Is mechanical energy conserved as it stops?

(a) Number Units |

[

the tolerance is +/-3%
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Question 8
A horizontal platform in the shape of a circular disk rotates on a frictionless bearing about a vertical axle through the center of the disk. The platform has a radius of 4.36 m and a

rotational inertia of 434 kg-m? about the axis of rotation. A 66.7 kg student walks slowly from the rim of the platform toward the center. If the angular speed of the system is 1.89 rad/s
when the student starts at the rim, what is the angular speed when she is 0.973 m from the center?

the tolerance is +/-3%
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Question 9

In the figure, a 8.12 g bullet is fired into a 0.183 kg block attached to the end of a 0.798 m nonuniform rod of mass 0.471 kg. The block-rod-bullet system then rotates in the plane of
the figure, about a fixed axis at A. The rotational inertia of the rod alone about A is 0.0365 kg-m?. Treat the block as a particle. (a) What then is the rotational inertia of the block-rod-
bullet system about point A7 (b) If the angular speed of the system about 4 just after impact is 8.20 rad/s, what is the bullet's speed just before impact?

A

Rod
B Block
Buller

(a) Number Units

(b) Number Units | v
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Question 10

An automobile with a mass of 1510.00 kg has 4.28 m between the front and rear axles, Its center of gravity is located 0.521 m behind the front axle. With the automobile on level
ground, determine the magnitude of the force from the ground on (a) each front wheel (assuming equal forces on the front wheels) and (b) each rear wheel (assuming equal forces on
the rear wheels).

(a) Number Units | v
(b) Number Units | v
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Question 11

76 kg window cleaner uses 15 kg ladder that is 6.2 m long. He places one end on the ground 2.4 m from a wall, rests the upper end against a cracked window, and climbs the ladder.
He is 1.9 m up along the ladder when the window breaks. Neglect friction between the ladder and window and assume that the base of the ladder does not slip. When the window is on
the verge of breaking, what are (a) the magnitude of the force on the window from the ladder, (b) the magnitude of the force on the ladder from the ground, and (c) the angle (relative
to the horizontal) of that force on the ladder?

(a) Number Units | v
(b) Number Units | v
(€) Number Units | v
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The system in the figure is in equilibrium. A concrete block of mass 294 kg hangs from the end of the uniform strut of mass 60.1 kg. For angles = 25.6° and & = 52.7°, find (a) the
tension Tin the cable and the (b) horizontal and (c) vertical components of the force on the strut from the hinge.

(a) Number Units | v
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Question 13

In the figure, one end of a uniform beam of weight 340 N is hinged to a wall; the other end is supported by a wire that makes angles 6 = 30° with both wall and beam. Find (a) the
tension in the wire and the (b) horizontal and (c) vertical components of the force of the hinge on the beam.

7
Hinge!

(a) Number Units | v

(b) Number Units | v

(€) Number Units | v
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Question 14

For the stepladder shown in the figure, sides AC and CE are each 2.63 m long and hinged at C. Bar BD is a tie-rod 0.544 m long, halfiway up. A man weighing 780 N dlimbs 1.97 m
along the ladder. Assuming that the floor is frictionless and neglecting the mass of the ladder, find (a) the tension in the tie-rod and the magnitudes of the forces on the ladder from
the floor at (b) 4 and (c) . (Hint: Isolate parts of the ladder in applying the equilibrium conditions.)’

(a) Number Units | v
(b) Number Units | v
(€) Number Units | v
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Question 15

A horizontal aluminum rod 4.9 cm in diameter projects 4.3 cm from a wall. A 820 kg object is suspended from the end of the rod. The shear modulus of aluminum is 3.0-10%° N/m?.

Neglecting the rod's mass, find () the shear stress on the rod and (b) the vertical deflection of the end of the rod.
(a) Number Units | v
(b) Number Units | v
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A mine elevator is supported by a single steel cable 2.5 cm in diameter. The total mass of the elevator cage and occupants is 600 kg. By how much does the cable stretch when the
elevator hangs by (a) 12 m of cable and (b) 308 m of cable? (Neglect the mass of the cable.)

(a) Number Units | v
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Question 3

At the instant of the figure, a 9.10 kg particle P has 3 position vector " of magnitude 2.80 m and angle 8; = 44.0° and a velocity vector ¥ of magnitude 2.50 m/s and angle 8, =

32.0°. Force ¥, of magnitude 4.40 N and angle 8; = 32.0° acts on P. All three vectors i

the xy plane. About the origin, what are the magnitude of (a) the angular momentum

of the particle and (b) the torque acting on the particle?
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(b) Number Units |
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oction 3 average torque acting on the flywheel about its central axis during this period? (b) Assuming a constant angular acceleration, through what angle does the flywheel turn? (c) How much
mg; work is done on the whesl? (d) What is the magnitude of the average power done on the fiywheel?
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The figure shows a rigid structure consisting of a circular hoop of radius & and mass m, and a square made of four thin bars, each of length R and mass m. The rigid structure rotates at
a constant speed about a vertical axis, with a period of rotation of 2.5 5. 1f 8 = 1.7 m and m = 1.8 kg, calculate the angular momentum about that axis.
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Question 6

In the figure, two skaters, each of mass 58.4 kg, approach each other along parallel paths separated by 3.40 m. They have opposite velocities of 1.44 m/s each. One skater carries one
end of a long pole of negligible mass, and the other skater grabs the other end as she passes. The skaters then rotate about the center of the pole. Assume that the friction between

i ble. What are (a) the radius of the circle, (b) the angular speed of the skaters, and (c) the kinetic energy of the two-skater system? Next, the skaters each
pull along the pole until they are separated by 0.94 m. What then are (d) their angular speed and (e) the kinetic eneray of the system?

i

(a) Number Units | v
(b) Number Units |
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