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Topics for todays class

Newton’s Laws

Calculating forces on particles with known motion
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Review of Friction Laws

(You can skip this part if you already know it!)



Contact and Friction Forces

General observations:

1. A normal force always acts at the contact between surfaces
2. A tangential force acts if friction coefficient x>0
3. Depending on the loading applied to the bodies in contact:

The surfaces may remain in contact or separate
The surfaces may slip or stick




Contact and Friction Forces

The normal force: T
Must be repulsive N >0. /'
If you find N <0 the surfaces separate

mg\N

The tangential force (FBD and friction laws):
No Slip:/Draw T in either direction. T @ r
Tl<uN  (or [T]<uN) > K
\ x

Slip:|T must act to resist sliding
I'=uN (or T=uN )




3.2.1: Example: Tablecloth trick: Find a formula for the critical acceleration that will pull the
cloth from under the bottle
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Tablecloth trick (more realistic): Assume the cloth is pulled with constant speed V. for t>0

(a) Find a formula for the minimum cloth speed that will pull the cloth from under the bottle

(b) If the cloth is pulled with the minimum speed, find a formula for the distance the bottle has
moved when it reaches the edge of the cloth
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3.2.2: Example: People mover safety. Recommend a maximum acceleration that will
ensure passengers inside a ‘people mover will not tip over
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3.2.3: Example: Aircraft in a standard rate turn. At 'standard rate’ a 360 degree turn takes
2 mins. Calculate:

The radius of the circular path
The load factor (ratio of lift force to weight) K

The angle of bank

Given:
Aircraft flies at known speed V
Lift force always acts perpendicular to wings

ﬂfP(Da,(‘/h: Bffm/g,/ moﬁon A( f =m0
Ciccwlar  motm — w=dB/dt V=R

360° =271 +takes Amin = W = AN /120 rod /3
V=Rw = [R= V/w = 60V /T
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