ENGR-2060

E.M. - DYNAMICS

NAME DATE
WEEK: PROBLEM:
GIVEN:

The polar coordinates of the collar A
are given as functions of time in seconds by

r=140.2¢ ft and = 2t rad.

What are the magnitudes of the velocity and acceleration
of the collar at r =2 s?

REQUIRED:

SOLUTION:

Solution: We have

r=(1ft)+ (02 =20, 0 = (2 mdis),

B ]
E = (04 fifs7 )1, d—r=2des,
dt dt
2 . g
ar _oam?, 29_g
dt= dt*

At time { = 2 5, we have

d ir 5
r=188% 2 —pBfs, . —04 f,
dt 1=
d i%6
P=8md, = —2nds . =0
dit dr=
The components of the velocity and acceleration are
dr de )
b — T 08 ftis, 1y = rﬁ = (1.8 ft}2 radis) = 3.6 ftfs,

dir a2 R R R
e r( ) — (04 f/s?) — (1.8 F)(2 radls)® = —6.8 fi/s2.

i ar

a0 | _drdo 5
a0 =rZl 42T g 208 fusy2 radis) = 3.2 s

FTERTIT

The magnitudes are

v =02+ uf = /(08 fils + (3.6 fis)’ = 3.69 fiss,

a= a2 +ad=/(-68 W) + (32 W) = 7.52 s,

v =369 fifs,a =752 f/s".
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