Chapter 11 - Rolling Motion and Angular Momentum
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A uniform solid disk is set into rotadon with an an-

gular speed e; about an axis through its center. While sdll rolatng dt this ":‘F'ﬁ:'i' the disk is F'ln':t'i into contact with

a horizontal surface and relessed as in Figure P13,
- (a) What is the angular speed of the disk once pure
- rolling takes places ibj Find the fractional loss in kinetic
Pl energy from the time the disk is released unal pure
rolling occurs. (Hint: Consider torques about the center

- of miss.
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67. A plank with a mass M = 6.00 kg rides on top of two
identical solid cylindrical rollers that have R = 5.00 cm
and m = 2.00 kg (Fig. P11.67). The plank is pulled by a
constant horizontal force of magnitude ¥ = 6.00 N ap-

l/‘ < Vz ¢ </ pi‘ plied to the end of the plank and perpendicular to the
Cim axes of the cylinders (which are parallel). The cylinders
cA /l’l VZ"S P r' roll without slipping on a flat surface. Also, no slipping
/ occurs between the cylinders and the plank. (a) Find
c<t/Vl {—”""0 7£ - ass the acceleration of the plank and that of the rollers.

(b) What frictional forces are acting?
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70. In a demonstration that employs a ballistics cart, a ball
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is projected vertically upward from a cart moving with ,,‘ \'s

constant velocity along the horizontal direction. The . /' ‘\\

ball lands in the catching cup of the cart because both 4 J .

the cart and the ball have the same horizontal compo- L ’l \\

nent of velocity. Now consider a ballistics cart on an in- £E e '\
cline making an angle 6 with the horizontal, as shown in ,\‘ )
Figure P11.70. The cart (including its wheels) has a oy e O L‘!‘h«"
mass M, and the moment of inertia of each of the two @ [ A;

wheels is mR%/2. (a) Using conservation of energy con-
siderations (assuming that there is no friction between
the cart and the axles) and assuming pure rolling mo-
tion (thatis, no slipping), show that the acceleration of
the cart along the incline is

( M ) -
e = | ———— |gsi
= M+ 2m 85"

(b) Note that the x component of acceleration of the
ball released by the cartis gsin . Thus, the x compo-
nent of the cart’s acceleration is smaller than that of the
ball by the factor M/ (M + 2m). Use this fact and kine-
matic equations to show that the ball overshoots the
cart by an amount Ax, where

4m sin @\ v,;°
el by
M+ 2m (‘()_q-) 7] g

and vy, is the initial speed of the ball imparted to it by
the spring in the cart. (c) Show that the distance d that
the ball travels measured along the incline is

20,;* sin 0
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