5/28 The design characteristics of a gear-reduction unit
are under review. Gear B 1s rotating clockwise with
a speed of 300 rev/min when a torque is applied to
gear A at time { = 2 s to give gear A a counterclock-
wise acceleration a which varies with time for a
duration of 4 seconds as shown. Determine the speed
Np of gear Bwhent =6,

U,gsgooy,}gm ﬁé— t=1 Sec

/ 5
= ”JZ/ /Vg ? d—é ‘(’: GSC"C

U 1) -
&5%27\7;*7{75‘ =37 /UBS D.DNA = NA sZ/VB - 2(:?00) < (oa{-f)..

. f w = /o( A s tw wndey’

2 Lle QVE

.-', C«,@ = 0.5 C/J/) s 4.8 (57{83)

= We /a/f@f

L NE< Y34/ % ;’—72-;/‘//5 }’Cl//*"/”’"

—_



5/27 A clockwise variable torque is applied to a flywheel
at time ¢ = 0 causing its clockwise angular accelera-
tion to decrease linearly with angular displacement
f during 20 revolutions of the wheel as shown. If the
clockwise speed of the flywheel was 300 rev/min at
t =0, determine its speed N after turning the 20
revolutions. (Suggestion: Use units of revolutions
instead of radians.)
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5/11 The angular acceleration of a body which is rotating
ahout a fixed axis is given by a = —kw?, where the
constant & = 0.1 (no units). Determine the angular
displacement and time elapsed when the angular ve-
locity has been reduced to one-third its initial value
wy = 12 rads.
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5/12 The angular position of a radial line in a rotating
disk is given by the clockwise angle # = 26% — 312 + 4,
where ¢ is in radians and { is in seconds. Calculate
the angular displacement A# of the disk during the
interval in which its angular acceleration increases
from 42 rad/s* to 66 rad/s”
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5/20 Point A of the circular disk is at the angular position
f=0 at time t = 0. The disk has angular velocity
wy = 0.1 rad/s at ¢ = 0 and subsequently experiences
a constant angular acceleration a = 2 rad/s. Deter-
mine the velocity and acceleration of point A in
terms of fixed i and j unit vectors at time = 1,
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5/22 Repeat Prob. 5/20, except now the angular accelera-
tion of the disk is given by « = 2w, where o is in ra-
dians per second and « is in radians per second
squared. Determine the velocity and acceleration of
point A in terms of fixed i and j unit vectors at time
t=1s.
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5/10 The bent flat bar rotates about a fixed axis through
point (. At the instant depicted, its angular proper-
ties are w = 5 rad/s and a = 8 rad/s® with directions
as indicated in the figure. Determine the instanta-
neous velocity and acceleration of point A.
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5/9 A shaft is accelerated from rest at a constant rate toa
speed of 3600 rev/min and then is immediately decel-
erated to rest at a constant rate within a total time of
10 seconds. How many revolutions N has the shaft
turned during this interval?
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5/8 If the rectangular plate of Prob. 5/7 starts from rest
and point B has an initial acceleration of 5.5 m/s’,
determine the distance b if the plate reaches an angu-
lar speed of 300 rev/min in 2 seconds with a constant
angular acceleration.
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5/4 A torque applied to a flywheel causes it to accelerate
uniformly from a speed of 200 rev/min to a speed of
800 rev/min in 4 seconds. Determine the number of
revolutions N through which the wheel turns during
this interval. (Suggestion: Use revolutions and min-
utes for units in your calculations.)
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5/3 The body is formed of slender rod and rotates about
a fixed axis through poimt O with the indicated angu-
lar properties. If o =4 rad/s and a = 7 rad/s”, deter-
mine the mstantaneous velocity and acceleration of
point A
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5/1 The circular disk of radius r = 0.16 m rotates ahout a
fixed axis through point O with the angular properties
w = 2 rad/s and a = 3 rad/s® with directions as shown
in the figure. Determine the instantaneous values of
the velocity and acceleration of point A.
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