Chapter 11
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1. Given M =61+ 2] —k and N =21 — j — 3k, calculate
the vector product M X N.

i j ok
MxN=6 2 -1=|-7.00i+16.0j-10.0k
2 -1 -3

If |A X E| = A-B, what is the angle between A and B?

-

-

|A:-c:B|=A-B:,‘aABsil"LE:ABCGSEitanE:l or

6=[45.0°

8. A particle is located at the vector p(}sitim} r= (1+ Ej} m,
and the force acting on it is F = (31 + 2j) N. What is the
torque about (a) the origin and (b) the point having coor-

dinates (0, 6) m?

=i(0-0)—j(0-0)+k(2-9)=| (-7.00 N-m)k

j
(a) T=1r=xF=|1 3

D = e
2
==

The particle’s position vector relative to the new axis is 1i+ ?] - ﬁ} =1i- 3} .

(b)
i j Kk
r=[1 -3 0|=|(1L0N -m)k
3 20
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13. Z“"/‘” The position vector of a particle of mass 2.00 kg is given
as a function of time by r = (6.001 + 5.00¢) m. Determine
the angular momentum of the particle about the origin, as a

function of time.

r=(6.00i +5.004j m| v= Z‘f =5.00j m/s

so  p=mv=200 kg(:S.ﬂUj: n‘ljs::l = 'lﬂ.ﬂ} kg -m/s

i ik
and L=rxp=600 500t 0 =|(60.0 kg m?/s]k
0 100 0 ‘

22. A uniform solid sphere of radius 0.500 m and mass 15.0 kg
turns counterclockwise about a vertical axis through its
center. Find its vector angular momentum when its angu-
lar speed is 3.00 rad/s.

The moment of inertia of the sphere about an axis through its center is

2 2 . 2 9
I=—MR" =g{1:1.[l kg )(0.500 m)” =150 kg -m

gl
Therefore, the magnitude of the angular momentum is

L=1Io=(150 kg-m?)(3.00 rad/s)=450 kg-m® /s

Since the sphere rotates counterclockwise about the vertical axis, the angular momentum vector is
directed upward in the +z direction.

Thus, L=E:¢1.5D kg-mz/ s:ll; :
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