16-1.

The angular velocity of the disk is defined by A
o = (5t + 2) rad/s, where ¢ is in seconds. Determine the
magnitudes of the velocity and acceleration of point A on

the disk when ¢ = 0.5s. @
SOLUTION
o = (5¢* + 2)rad/s
dow
=—=10¢
T
t=05s
o = 3.25rad/s
« = Srad/s’?
vy = or = 3.25(0.8) = 2.60 m/s Ans.

a, = ar = 5(0.8) = 4m/s’
a, = o’r = (3.25)%(0.8) = 8.45 m/s>

as = V(4)? + (8.45)* = 935 m/s? Ans.
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16-21.

A motor gives disk A an angular acceleration of wy = 6rad/s
ay = (0.6 + 0.75) rad/s?, where t is in seconds. If the —
initial angular velocity of the disk is w, = 6rad/s, " 045 m

determine the magnitudes of the velocity and acceleration
of block B whent = 2.

SOLUTION
do = adt
w 2 é
/ do = / (0.6 + 0.75) dt 3
6 0
w—6=(002 407503
o = 9.10 rad/s
vg = wr = 9.10(0.15) = 1.37m/s Ans.
ag = a, = ar = [0.6(2)* + 0.75](0.15) = 0.472 m/s? Ans.
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16-42.

The mechanism shown is known as a Nuremberg scissors. If
the hook at C moves with a constant velocity of v, determine
the velocity and acceleration of collar A as a function of 6.
The collar slides freely along the vertical guide.

SOLUTION

x = 3Lsiné

v=1x=23Lcosh6

y = Lcosf
y=—Lsingé
Vo 3 Lsin66
v 3Lcosf 6
y = (vtan6)/3 | Ans.
.. v 20 A v 1 v
= Ysect0d) = o — )2
Y 3(sec ) 3(c0326)(3Lc056)
2
v
y=—>" Ans.
Y T 9L cos’0
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16-49.

Bar AB rotates uniformly about the fixed pin A with a
constant angular velocity w. Determine the velocity and
acceleration of block C, at the instant # = 60°.

SOLUTION
Lcosf + Lcos¢p =L

cosf + cosp =1
sin()é] + sin¢<b =0
cos 0(0)% + sin 06 + singp + cos ¢ ($)> = 0
When 6 = 60°, ¢ = 60°,
thus,§ = —¢ = w (from Eq. (1))
6=0
¢ = —1.1550" (from Eq.(2))
Also, sc = Lsin¢ — Lsin6

Lcos¢<i> — Lcos06

Vc

ac = —Lsin ¢ ()2 + Lcos ¢ (¢) — L cos 6(6) + L sin 6(6)

At = 60°,¢ = 60°

SC:O

ve = L(cos 60°)(—w) — L cos 60°(w) = —Lo = Lol

ac

ac = —0.577 Lo* = 0.577 L&?1
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(2)

Ans.

Ans.
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