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Review: Rigid Body Motion —
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If we know the motion of one point and the rotation of the .
body, we can determine the motion of any point on the body py 3/ 4 = €,
(2]
Rigid body:
r=| 7g/4| = CONSTANT and 7 = 0 P4 7y
_ _ _ 0 ( fixed poz'nr)
Velocity and acceleration of point |
B with respect to point A:
— = 71D¥5D
.2 3 e _—
UB = VA + W XTR/A
oG Velocit ]
ap = ap + @ X [“:XFQJA] +_(T/2<FB/A — %B
: ' <
Gp = aGA +Q XT X-"Ql—" \/g::t_j’ +a)\0¢’7cc/“)
B=ap+C B/A —W°TB/A- o ™ Cuw/
— 2D Y

Angular velocity w, and angular acceleration
are properties of the body
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Special case: Rolling without Slipping

The wheel rolls on a rough, stationary surface. The center of the wheel O has a velocity
and acceleration vy, ag - It is assumed that sufficient friction acts between the wheel and
surface such that the contact point, C, does not slip
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Question: If C is a no-slip point, what are the y-components for the velocity and

acceleration of C? | |
Known information:
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Question: What if C is a no-slip point, but the surface it is on is moving?

Y Known information:
* (0 moves on a straight, horizontal

path — ‘\//\ &=0k7/
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Example 2.A.5

Given: A wheel rolls without slipping on a rough horizontal surface. At one instant, when § = 90°,
the center of the wheel O is moving to the right with a speed of vp = 5 ft/s with this speed decreasing

at a rate of 3 ft/s2. 0\0 > -3 “_4,/81.,

S

Find: Determine the acceleration of point P on the circumference of the wheel at this instant, if
r = 2 ft. Make a sketch of this accelération vector at P.
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Example 2.A.4

Given: Rack A moves to the right with a speed of v4 and an acceleration of a4. Rack B moves to
the left with a constant speed of vp. Assume v4 = 0.8 m/s, ay = 2 m/s2, vg = 0.6 m/s, r = 0.1

m and R = 0.16 m. -
O\B\( = D

Find: Determine: 'X
(a) The velocity of point P on the outer rim of the gear; and T
(b) The acceleration of point P on the outer rim of the gear. «

) we Y Ve o
7) Laown viko - .
. -\/AA > VA llt— ) 0\4 A" OLAXL &"A\,’\l

prBr Vg2 TVl 0Ly ™ OF « & )




4) finel =~ WS AR

N N N R v
@’A = a/g + X AN p g T WO Y

O A L
A A ~ o N\ L, (Ka\(‘) - O (2:"
Opa L™ Oy ) = : &1‘1 T J A
- Ckg\ﬂ ()Y wh (R r{)

= \/%AL"‘ ok x (R~ RS

= \/BAL"" k)QA —'WK’L

— \j ) (\/K*\/E)P\
\/? - (VB, LQ?~>L) - Wﬂ\\ ()

(Sm\o W S SO\VLB






