Problem 536 §

A 5 kg bead released from rest slides

A5 kg bead released from rest slides
down a frictionless track.

a.) What is the bead’s speed at points B
and C? Y, =5m

Going to Point C Yy 532m

ZKEA + ZUA + zwextraneous = ZKEC + ZUC
(0) +(mgyA)+ 0 = %mvé+(mgyc)

= ve=[2(gv.)-2(eyo)]”

= ve=[2(98 ms?)(5 m)~2(9.8 mis?) (2 m) |

= v.=7.67ms

down a frictionless track.
a.) What is the bead’s speed at points B~ Y4 sm
and C? yp =3.2m
Yc 72m
b.) How much work did gravity do as the bead moved from points A to C?
1)
B
A5 kg bead released from rest slides
down a frictionless track.
a.) What is the bead’s speed at points B
and C? Y. = 5m
This could be done using Work/Energy, but it is Yy 532m
more easily done with conservation of energy. Yc 72m

Using that, (and noting that the masses all
divide out), we’'ll start going to Point B:

Y KE, + XU, + 2 Weeow = 2 KE; + 2 Uy
(0) +(ey,)+ 0 = lz,ﬁvg +(pfey,)
= vp=[2(ey,)-2(gya)]”

= vp=[2(98ms?)(5 m)-2(9.8 ms?)(3.2m)]
=  Vv;=594m/s

A5 kg bead released from rest slides
down a frictionless track.

b.) How much work did gravity do as
the bead moved from points Ato C? Ya 5 5m

WHENEVER YOU WANT TO DETERMINE Ypq3.2m

HOW MUCH WORK GRAVITY DOES,

ALWAYS USE ITS POTENTIAL ENERGY
FUNCTION.

oy = —AU
=_(Uc _UA)
=~ (mgy. —mgy,)
=—[(5 kg)(9-8 m/s*)(2 m) - (5 kg)(9.8 m/s”)(5 m) |
= +147]




A little twist: Suppose the total linear
distance from A to B was 30 meters and

the distance from B to C was 10 meters.

How would the problem have changed if

you had been told that the average Ya 5 5m

frictional force acting on the bead between ys53.2m

A and B was “mg/10,” and the average Yo = 2m

frictional force between B and C was zero,
and you wanted the velocity at C?

This is a modified conservation of energy problem. Noting that the masses no longer cancel:

With friction from Point A to Point C:

2KE 4 2U5 + D W = 2 KEc + XU,

(0) +(ngA)+ (?.HAB) =%mvé+(ngC)

[2(mgy,)+2(-fd,,)-2(mgy.)]

1/2

. :szmgyA)HL—(%]dAB]—2(mgyc)}
{2(5 ke)(9.8 m/s?)(5 m)+ 2&%]* 2(5 kg)(9.8 m/s*)(2 m) .
R (5 ke)

= v.=3.13m/s




