MCG 2108: DGD —Monday 16 " Nov- Week 8

Problem :15.112 : Board problem

Problem(s) 15.70, 15.123 Assigned problems ( for grading)

Problem : 15.121 ( only if time left in DGD, otherwise give some hints and assigned it to
students to attempt on their own after the DGD )

No QUIZ this week



!\f\ PROBLEM 15.70

P . 350 mim N
" H‘“‘%“ - 7 Both 150 mm-radius wheels roll without slipping on
% D \': — :_@, B F'\'“-‘\/\\\\\; | the horizontal surface. Knowing that the distance
\ 4 \ / AD is 125 mm. the distance BE is 100 mm and D
. N has a velocity of 150 mm/s to the right. determine
the velocity of Point E.
SOLUTION

Disk D:  Velocity at the contact Point P with the ground is zero.

Vo =150 mm/s—»

’ 150 , o
My = —1 D _ 7111111' > =1rad/s Oy = 1rad/s ‘)
Top 150 mm
At Point 4, vy =1y p®p = (150 mm+125 mm)(1rad/s) = 275 mny/s

v, =275 mm/s —
Disk E:  Velocity at the contact Point O with the ground is zero. o, = (UE‘> = agK.

Iz = —(100 mm)i + (150 mm);
Vg = Vg = Of X I'g;g = Ogk x (=100i +150j)

v = —150wzi-1000j

Connecting rod 4B: Tg,y = (4/(350)* = (125)% )i —125j in mm.

vy =1068751-125]  © ;= k
Vp =V, +Vg, =V, +o,,k > (/1068751 -125j)
=275i+125@ i +/106875@ 5]
Equating expressions (1) and (2) for vz gives
-1500:1—1000:j= 2751+ 1250 ;i + /1068750 5
Equating like components and transposing terms.

i: 125w, +150wg = 275

i: V1068750 5 +1000; =0

(1)

)

G)

4)




PROBLEM 15.112

the acceleration () of Point 4, (b) of Point B.

SOLUTION

Velocity analysis.

The 500 mm-radius flywheel is rigidly attached to a 40 mm-radius
shaft that can roll along parallel rails. Knowing that at the instant
shown the center of the shaft has a velocity of 30 mm/s and an
acceleration of 10 mmf’sz, both directed down to the left, determine

Let Point G be the center of the shaft and Point C be the point of contact with the rails. Point C'is the instananeous

center of the wheel and shaft since that point does not slip on the rails.

vg 30 »
Ve =rw, @w=—=—=0.75rad/s
G T / Shaft
Acceleration analysis.
Since the shaft does not slip on the rails,
A0 =de \Kj 20°
Also, ag =[10 mm/s® 37 20°]

ac =ag +(acg) +(aciG)
[ac w 20°]=[10 mm/s*> 5 20°]+[40c 7 20°]+[40e* \ 20°]
Components = 20 10=—40a a=0.25 radf52>
(a)  Acceleration of Point A.
ag=ag +(aye) +aye),
=[10 2 20°]+[5000 ] +[5000° | ]
=[9.3969«]+[3.4202]+[125]+[281.25!]

=[134.3969 < ]+[284.6702] a,=315mm/s’ & 64.7° 4

(b)  Acceleration of Point B.
ag=ag +(ag;c) +(@gc)y
=[10 27 20°]+[5000t—] +[50000° T]
=[9.3969«]+[3.420201+[125—]+[281.25T]

=[115.603—]+[277.8298 ] ay =301 mm/s’ 7 67.4° <




30 mm

150 mm

PROBLEM 15.123

SOLUTION
Disk 4.
(@) 6=90°.

@, =500 pm ¥ =52.36 rad/s )

a,=0, (4B)=50mm=10.05m

vy =(4B)w = (0.05)(52.36) =2.618 m/s
ap = (AB)o’ = (0.05)(52.36)* =137.08 m/s’

vp=2618misd, vp=vpl

vy and vy are parallel.

5 0=137.08+(0.25 cos B) oty
Hap=0-(025 sinB)(-589.3) + 0=59.83 m/s’

100 mm
sinfi= =04 =23.58°
P 250 mm P
wpn =10

ap=137.08 m/s’ . ap=apT. aBDzaBDj

apy =[(BD)ogy <= B1+[(BD)hy ' B]

=[0.25 ey~ B1+0

ap=ay+ap, Resolve into components.

The disk shown has a constant angular velocity of 500 rpm counter-
clockwise. Knowing that rod BD is 250 mm long, determine the acceleration
of collar D when (a) 8 =907, () 8=180°.

otpp =—589.3 rad/s’

ap,=59.8m/s’T <




PROBLEM 15.123 (Continued)

() 6=180°. vp=2.618m/s—. vy=vpT
150 mm
inff= =0.6 p=36.87°
sinfp 250 mm P

vp=2618mis—. vp=v,T
Instantaneous center of bar BD lies at Point C.

v, 2618

= = =13.09 rad/s
(BD) 0.25cosf

Wpp

ay=137.08 m/s’T, ap=apT, azpy=ag)
apis = [(BD)tgy < BI+[(BD)0k [/ B
= [0.250,5, ~K B +[42.837} B]
ap=ag+ap, Resolve in components.
2> 0=0+(0.25 cos B)ay, +42.837 sinf
gy =—128.51 rad/s®

HFap =137.08—(0.25 sin f)(~128.51) +42.837cos B

=190.63 m/s’ ap=190.6 m/s’ T «




PROBLEM 15.121

Knowing that crank 4B rotates about Point 4 with a constant angular velocity of
900 rpm clockwise, determine the acceleration of the piston P when 6 =120°.

A

50 mm

SOLUTION

sin f sinl120°

Law of sines.
0.05 0.15

B =16.779°
Velocity analvsis. @45 =900 rpm = 307 rad/s )
vy =0.050,=157m/s = 60°
Vp="p J' @pp = QBD>

Vop =0.150,p 77

Vp=Vp+vVpp

[vpt]=[157 3= 60°]+[0.150, 7 ]

Components _*_- 0=-1.57¢cos 60°—0.15@5, cos f
1.57 cos 60° .
g =~~~ 16.4065 rad/s )
0.15¢cos §
Acceleration analvsis. a,=0

az =0.050%; = (0.05)(307)" =444.13 m/s” Tn30°
ap :“D'l' aBD:QRD)
apg =[0.150 5 7 B1+[0.1505, I\ Al
=[6agy 7 F1+[40.376 N\ B]

ap =ag +ap; Resolve into components.




PROBLEM 15.121 (Continued)

+. 0=-444.13 cos 30°+ 0.15app cos £ +40.376sin
pp =2597.0 rad/s’
+ l: ap =—444.13 sin 30°—(0.15)(2597.0)sin F+40.376 cos B

/o2 2
=-296m/s ap =Aap ap =296 m/s Ti




