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My solution is below

0.1 Problem 1

General Motion: Velocity

Example: The cylinder B rolls on
the fixed cylinder A without
slipping. The connecting bar CD is
rotating with an angular velocity
of oy =5 rad/s.

Determine:

1) the angular velocity of
cylinder B

2) the velocity of point F
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011 Partl
Notice that the point E is not on the bar CD. It is the point where the disks meet at this
instance shown.
VD = VC + Ocp X ?D/C
= O+CL)CDI,€X (VA +7’B)f
=wcp (ra+7p)]f (1)
But we also see that V[ can be written as
Vp = Vi + @gisk X FpjE
=0+ a)diskl% X T’Bf
= Wyisk"Bf (2)
Where in the above we used the fact that Vy = V- = 0 at the instance shown. Equating (1)
and (2)

wep (ra + 1) = Waisk

ra+71p
Wiisk = WCD (3)
rp
0.1.2 Part2
Vi = Vp + @gisk X TEp
= wcp (ra + 1) ] + wgiskk X 15
Hence

Ve = —wgiskpt + wcp (ra + 1) |
rat+irg N
= —Wcp ” rgi +wep (ra +7p) ]
B

=wcp (ra+71)T+wcp (ra+78)]



0.2 Problem 2

General Motion - Velocity

Example: In the piston system shown, the crank AB has a constant
clockwise angular velocity of 2000 RPM.

@z = 2000 RPM
I, = 3inch

TP [, = 8inch
& = 40 degrees

Determine the velocity of point P on the piston for the
configuration parameters given above

Vp =Vg+ Vpp
= Vg + @pp X Tpyp
But
Ve =Va+@ap X
= 0— wygk x (Ly cos 0 + Ly sin 6))
= —wyplq cos 0] + w 4pL4 sin OF
Where
271 200
w g = 2000 (—) = —m = 209.4395 rad/sec
60 3
The angle g can be found as follows
sinf  sinf
L, L1

L 3
sinf} = L_l sin @ = 3 sin (4() (%)) = 0.241 radians
2

=13.808°

(1)

(2)



Now we know everything to evaluate (1). Therefore
VD = VB + Wpp X TpyB
= (~wapLy c0s 0] + w apLy sin 01) + wppk x (L, cos i - L, sin fy)
= (~wapLy c0s O] + w apLy sin 04) + wppLy cos ff + wppL, sin i

= f(a)ABLl sin 6 + a)BDLZ sin ‘B) + ]A(—O)ABLl cos O + a)BDLZ COS ﬁ)

(3)

But the y componenent of Vi, = 0 since D can only move in x direction. Therefore from the

above
—w gLy cos 0 + wppLy cosf =0
Lycos@
WBD = WAB L, cosf
Substituting (4) into the x component of (3) gives the answer we want

Licos@ L«
w sin
L, cos B A | L2 sinf

AL sino + L cosB L«
=1[L;sin sinf|w
1 L, cosf 2SNl wap
s

- f[3 sin (40 (%)) , 2o (40 (555))sin (13808 (55 ] 209.4395

VD = f(wABLl sin 0 + (

cos (13.808 ()
= 522.1707 inch/sec
= 43.514i ft/sec
Ly cos@ 3cos(40(555))

WABT,cosp 209'4395W808(%)) = 61.955 rad/sec

And wWBp =

(4)
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