MM Applied Cheat Sheet — AS Mech

2.1, 2.2 Newton’s First and Third Laws of Motion

First Law
Forces are Balanced
Objects at Rest Objects in Motion
(v =0m/fs) (v #0m/fs)
a=0m/fs? a=0m/fs?
Stay at Rest Stay in Motion
(same speed and dir'n)

Third Law
Rocket Engine Thrust

Exhaust Flow Pus_hed Backward

Engine Pushed Forward

For every action, there is an equal and opposite re-action.

2.3 Friction (according to Coulomb)

Coulomb’s Theory of Friction
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1. Friction oppose relative motion

2. (i) fs < fs—max = UsN
Between 2 obj. not moving relative to e/o

(ii). fs = fs—max
When sliding about to happen
3. fix =N

Between 2 obj. moving relatlﬁ /o

a)happen in direction of motion of obj. in

s lon is moving slower relative to whatever it is

G”%A %eflects properties of surface in contact,
elevant to area

e Uy irrelevant to speed

o Us > up > U, (where pu, = rolling friction)

Just the Tip™: isolate systems, then treat as whole.

Just the Tip™: if it is unknown which way friction acts, use
a dotted line pointing both direction. Then evaluate which
direction is the net movement (without friction), s.t. the
friction acts at the opposite direction.

2.4 Forces in Equ™

H = Horizontal Force
V= Vertical Force

W= Weight
D= Drag
L= Lift

a = glide angle

Vertical

Horizontal

No

Aircraft descends at
constant velocity
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Equilibrium
W-Lcos(a)-Dsin(a) =V=0

Dcos(a) -Lsin(a)=H=0

net external force

Example 2
Spoller

Non-equilibrium

W- L cos(a) - D sin(a) =V
Dcos(a) -Lsin(a)=H

Net external forces
Aircraft accelerates vertically
and horizontally

z vectors =0

Just the Tip™: This bit is just all about resolving
components.

Equilibrium with three forces
Three forces acting on a body in
equilibrium will form a closed triangle. . .
Just the Tip™: triangle
rules (cosine/sine) can
be used to resolve

components.
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