Solution of Relative-Velocity Equation: Case #1
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Sample Problem 5/7

The wheel of radius r = 300 mm rolls to the right without slipping and has a
veloeity v = 3 m/s of its center ). Caleulate the velocity of point A on the wheel
for the instant represented.

Solution I (Scalar-Geometrfc). The center (7 is chosen as the reference point
for the relative-velocity equation since its motion is given. We therefore write

Y4 =¥g T ¥yp

where the relative-veloeity term is ohserved from the translating axes x-y at-
tached to (). The angular velocity of AQ is the same as that of the wheel which,
from Sample Problem 54, is @ = vglr = 3103 = 10 rad/s. Thus, from Eq. &5 we
have

[vm = Tab ] v = 0:2(10) = 2 m/s
which is normal to A} as shown. The vector sum ¥, is shown on the diagram
and may be caleulated from the law of cosines. Thus,

ug =32 + 2% + 2(8)(2) cos 60" = 19 (m/a)* vy = 4.36 m/s Ans.

The contact point C momentarily has zero velocity and can be used alterna-
tively as the reference point, in which case, the relative-velocity equation be-
comes ¥y = Vo + Vo = Yy where
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o =g () = 436 mis

vy = Uy = 4.36 mfs

The distance AC = 436 mm is caleulated separately. We see that ¥4 is normal to
AC since A 1= momentarily rotating about point C.

Solutfon I (Vector). We will now use Ea. 5/6 and write

Helpful Hints

@

Be sure to visualize vy as the veloe-
ity which A appears to have in its
circular motion relative to O,

The vectors may also be laid off to
scale graphically and the magnitude
and direction of v, measured di-
rectly from the disgram.

) The velocity of any point on the

wheel iz easily determined by using
the contact point O as the reference
point. You should construct the ve-
locity vectors for a number of points
on the wheel for practice.



