DINAMIK SINAVLARA HAZIRLIK, CALISMA SORULARI

RIJITCiSMIN DUZLEMSEL HAREKETI

Ornek

If the end of the cord is pulled downward with
aspeed ve = 120 mm/s, determine the angular velocities
of pulleys A and B and the speed of block D. Assume
that the cord does not slip on the pulleys.

ForpuﬂéyA:Moﬁouabontaﬂudnhthmsgh, the center applies,

Yo = R,

l%' i o lm-m“ X r
30 ¥4 = 120 ™Y
w, =4radls Ans
For pulley B : Point P’ is at rest during the instant considered.
Thus,
Vp = Vo b Vg Ny faome
Ur':O '. J [4
& 120= 0+ 1200w, ",
oan
ay = 1 radfs Ans
60 mm L Yp =V by,

¢ v =0+ 6001

vp = 60 mm/s Ans

Ornek

16-1. A wheel has an initial clockwise angular velﬂmty
of 10 rad/s and a constant angular acceleration of 3 rad/s’.
Determine the number of revolutions it must undergo to
acquire a clockwise angular velocity of 15 rad/s. What
time is required?

o = ol + 2a.(0-8)

(19 = (10 + AH(B-0)

1
a-m.sam=m:5{§=3.32m*. Ans
0 = + ot
15 = 10 + 3t

t= 167s Ans



Ornek

16-2. A flywheel has its angular speed increased
uniformily from 15 rad/s to 60 rad/s. #80s. If the diameter
of the wheel is 2 ft, determine the magnitudes of the
normal and tangential components of acceleration of a
point on the rim of the wheel whent = 80, and the total

distance the point travels during the time period.
o=, + ar
60 = 15 + @,(80)
a, = 0.5625 rad/s®
& = or = (0.5625)(1) = 0.562 fi/s? Ans
4, = @'r = (60)’(1) = 3600 fs’ Aus
o = oy + 20,08 - 8,)
(60)* = (15)° + 2(6.5625)(6-0)
6 = 3000 rad

Ornek

Due to an increase in power, the motor M rotates
the shaft A with an angular acceleration of a=
{0.066%) rad/s?, where @ is in radians. If the shaft is
initially turning at @, = 50 rad/s, determine the angular
velocity of gear B after the shaft undergoes an angular
displacement A8 = 10 rev.

wdo=a db Wpry = O 1

[ @da=[""0.066" dg (111.45)(12) = @y (60)
2x(10

sol, =000

0.5a8 - 1250 = 4961

@= 111.45 rad/s



Ornek

The hook moves from rest with an acceleration of
20 ft/s2. If it is attached to a cord which is wound around
the drum, determine the angular acceleration of the drum
and its angular velocity after the drum has completed
10 rev. How many more revolutions will the drum turn
after it has first completed 10 rev and the hook continues
to move downward for 4 s?

a = 20 fus?

o, =a=100rad/s

g =ar

_ 21 rad
20=a(2) 0= (100 x( T

. | rev
a=10.0rad/s- ADs 8 =20mrad Ans

The angular displacement of the drum 4 s after it has completed H revolutions
can be determine by applying Eg. with @, = 35.45 rad/s.

i
f&'»’=ti(.+mc,t+ir;¢,:2

1
=0+35.45(4) + 5( 100)(4°)

1 rev '
=(221.79 rad =35, :
( r )x(zxrad] 353 rev Ans

Ornek
Sekil cok iyi anlasiimiyor. Motor miline bagli yarigapi 35 mm olan bir disli, ¢cikis miline bagli yaricapi 125 mm olan

birbiriyle ¢alisan iki disli vardir.

The pinion gear A on the motor shaft is givena 4 - ¢, + o
constant angular acceleration a = 3 rad/s®. If the gears
A and B have the dimensions shown, determine the @ =0+3(2) = 6ndi

angular velocity and angular displacement of the output

shaft C, when r = 2 s starting from rest. The shaftis fixed' 8 = 6, + a,r+ ;.;,ﬁ

to B and turns with it.

6, =0+0+ 5‘_(3)(2)’

6, = 6xad

W1y = Wyly

6(35) = 0,(125)

W = W = l.ﬂmﬂs Ans

Oyry = Byry

8(35) = 6,(125)

8o = 8, = 168 Ans



Ornek

When only two gears are in mesh, the driving
gear A and the driven gear B will always turn in opposite
directions. In order to get them to turn in the same
direction an idler gear C is used. In the case shown,
determine the angular velocity of gear B when t = § s, if
gear A starts from rest and has an angular acceleration
of ay = (31 + 2) rad/s? where { is in seconds.

Idler gear  Driving gear

dw= o dr

[ don <[ Gre 2 a g (75) = 47.3(50)
0

wy =31.7 rad/s Ans
@ = L5+ 2,5 =47.5 rad/s

(47.5)(50) = w-(50)

e =47, 5 rad/s
Ornek

A motor gives disk A an angular acceleration of
a4 = (0.6 + 0.75) rad/s?, where ¢ is in seconds, If the @0 =6 rad/s
initial angular velocity of the disk is wy = 6 rad/s,
determine the magnitudes of the velocity and
acceleration of block B when ¢ = 2,

do = adt

[P0 = [06F 0192
6

@ - 6= (027 + 0759}

& = 9.10 rad/s
Ans
vy = or = 9.1(0.15) = L.37 m/s

g =g = or = [0.6(2)° + 0.751(0.15) = 0472 m/s’



Ornek

Gear A is in mesh with gear B as shown, If A
starts from rest and has a constant angular acceleration of
a, =2 rad/s?, determine the time needed for B to attain
an angular velocity of wg = 50 rad/s.

Angular Motion: The angular acceleration of gear B must be deter-
mined first. Here, aqry = agry. Then,

A (25N 3
aswrﬁaa_(lm){l}—(}.ﬁmdfs

The time for gear & to attain an angular velocity of wp = 50 rad/s can
be obtained by applying Eq. 16-5. '

wg = {an)y + apt
50=0405

t=100s Ans



Ornek

Starting from rest when s = 0, pulley A is given
a constant angular acceleration «, = 6 rad/s’, Determine BTy = Zpr

the speed of block B when it has risen s = 6 m. The pulley

has an inner hub D which is fixed to C and turns with it. &(50) = o.(150)

& = 2 radfs’

("'T] ¥ = p: + 2“![‘_"}

]I’ = o +* 2{&15]{5-0)

"
= L3 mn Ans
Ornek
Due to the screw at E, the actuator provides
linear motion to the arm at F when the motor turns the
gear at A. If the gears have the radii listed in the figure,
and the screw at E has a pitch p = 2 mm, determine the
speed at F when the motor turns A at w, = 20rad/s.
Hinr: The screw pitch indicates the amount of advance of
the screw for each full revolution.
mArA =£03r3
Wl =Wp’p
Thus,
rs Ic 10 15
Wp=——w, =——-—20=1rad/s
P, 5060

lrad/s 1 rev

VP =S (2 mm) =0.318 mm/s

% = @iy = 20075 = 015 mss?

Ans.



Ornek

A motor gives gear A an angular acceleration of
ay = (0256° + 0.5) rad/s?, where 6 is in radians. If this
gear is initially turning at (w4)o = 20 rad/s, determine
the angular velocity of gear B after A undergoes an
angular displacement of 10 rev. '

Ornek

If the angular velocity of the drum is increased
uniformly from 6rad/s when ¢ = 0 to 12rad/s when
t=35s, determine the magnitudes of the velocity and
acceleration of points A and B on the belt when? = 1s.
At this instant the points are located as shown.

a, = 025¢" + 0.5

adf = @wdo

wr o,
["0256* + 05)a0, - I @, do,

0= 1. . .
(0.0625¢" + o.ss}L = 5o, )’L':
@, = 1395.94 rad/s
Qary = 0T,
1395.94(0.05) = @,(0.15) .

@y = 463 rad/s Ans

&= ay + &t
126+ a(5) a=1.2 rad/s’
At =15,

o=6+12(1)=7.2radls

u,,,'z vz =mr=7.2(%)=um Ans

4 =or= ll(%)wmf Ans
(), =r= 1.2[;5)=0Am‘

(), = a'r=(1.2) ’(ll'z-) =17.28 fus?

Gy = ()} +(ay)} = JOB+ 17283 = 1738  Ams



