ROSE-HULMAN INSTITUTE OF TECHNOLOGY
Department of Mechanical Engineering

ES 204 Mechanical Systems

Quiz-Le22 Name:

y
B All velocities and
accelerations are

X -
assumed positive!

1. Point A has a constant velocity of 10 m/sto the right.
Determine the velocity and accel eration of point B
when g = 30°. Hint: Don't you dare say the q
acceleration of point B is zero! im

Velocity Solution:

Vg =V, +\7B/A SV, TW g Ie)/a

Expanding and equating components:

Vel Vg ) = Va0 TV, ) +W K (rB/AXI +rB/AyJ)

= Vaul +VAyJ +WABrB/AXJ - WABrB/AyI
| Vex = Vax - WABrB/Ay 12)
J o Vgy =Vay TWpelpa,

From the constrained motion and geometry, Vg, =V, =0 and Fg, =- 0.5 +0.866] . Knowing that

V,, =10 allowsusto solve (1,2) and get

W, =1154krad/s V, =0 - 5.77]mys

Acceleration Solution:
J— — J— — JR— P — 2 J—
dg =a, + aB/A =a, ta g rB/A - WABrB/A

Expanding and equating components:

o o _ o o , o o 2 o o
Ag,l Tag, ] =l Ta,, ] +a gk (rB/AXI + rB//-\yJ)' W s (rB/AXI + rB/AyJ)

_ " < <o o 2 o 2 <
=ap,l + aAyJ +aABrB/AXJ - aABrB/AyI - WABrB/AXI - WABrB/AyJ

—

- 2

gy = Apy - aABrB/Ay - WABrB/AX (3.4)

<. _ 2 ’
Jo agy, =a,, talga, - Waele/a,

From the constrained motion and geometry, &g, = a,, =0 and g, = - 0.5/ +0.866] . Knowing that

a,, =0 alowsusto solve (3,4) and get

a,, = 77krad/s® @, =0i - 154] my/s?
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