
nost skater, and (c) the 
outermost skater. 

in Three 

:rtia 6.8X 10-3 kg·m2 is 
at 0.42 rad/s under the 
used by a force pointing 
the gyroscope spinning 

disk of radius 7.5 em, 
negligible mass. The far 
ionless pivot and the disk 
Jscope then precesses at 

quation 13-7 holds for a 
ltum vector is not neces-

__ .,,.- ... .. - ..,---··- - : ·-·1 

47. The dot product of a pair of vectors is twice the magnitude 
of their cross product. What is the angle between the 
vectors? 

48. A force F applied" at the point x = 2.0 m, y = 0 produces 
a torque 'T = 4.6k N·m about the origin. If the x compo-
nent of F is 3 .1 N, what angle does it make with the x axis? § A_ rotational about a vertical axis through 
his center IS 4.5 kg·m2 with his .arms held to his chest and 
5.6 kg·m2 with his arms outstretched. In a physics demon-
stration, the student stands on a turntable rotating at 
1.0 rev/s, clutching two 7 .5-kg weights to his chest. The 
turntable's rotational inertia is 4.0 kg·m2• If the student 
extends his arms fully so the weights are each 95 em from 
his rotation axis, what will be his new angular speed? 

50. Five ice skaters of equal mass join hands. With their 
elbows bent they form a tight circle 1.0 m in diameter, 
rotating once every 1.3 s about its center. If the skaters 
now extend their arms so the circle grows to 2.1 m in 

d shaft mounted on fric- diameter, what is the new rotation period? 
iiameter d, as shown in 0 · The turntable in Fig. 13-36 has rotational inertia 
1e is spinning with angu- 0.021 kg·m2

, and is rotating at 0.29 rad/s about a fric-
;ed M" it's not precessing. tionless vertical axis. A wad of clay tossed onto the 
fra'b:re at one of the shaft turntable and sticks 15 em from the rotation axis. The clay 
es about a vertical axis impacts with horizontal· velocity component 1.3 m/s, at 
1ression for the rotational right angles to the turntable's radius, and in a direction that 

opposes the rotation, as suggested in Fig. 13-37. After the 
clay lands, the turntable has slowed to 0.085 rad/s. Find 
the mass of the clay. 

oblem 45. 

FIGURE 13·36 Problem 51. 

52. A solid, spherical asteroid with mass 1.2X 1013 kg 
and radms 1.0 km is rotating with a period of 4.3 hours. A 
meteoroid moving in the asteroid's equatorial plane 
crashes into the equator at 8.4 km/s. It impacts at a 58° 
angle to the vertical and embeds itself at the surface. After 
•1...- •1...,... ,...,.....,.-..,..":,..J',., .... "+-n+;"''fo"\ .... ;"' 'l 0 hru,-rC" 
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