KINEMATICS DYNAMICS ENERGY
1D motion Second Newton'sLaw F, =ma Kinetic energy K = 12
= vytat for1D/2D motion: F,,, . =ma,, F,,  =ma, o 2
¥ = xgbvg+ 1. for uniform circular motion: F., = mv2/r Change inkinetic energy AK = K, -~ K, =W = F - d cos®
2 F _ Gravitational potential energy U(y) =mgy
2 _ .2 orces.
Vi =vo+2a(x = xo) T 7 - Elastic potential ener U(x) = 1kx2
(for free falla=—g) | |Gravitational force  F, =mg P 9y 5
2D projectile motion Normal force N =mg coS(0) + Fiyroma | |Conservation of Mechanical Energy
_ Tension T K,+U =K, +U,
- x0 . 4.
= XtV Frictional force fi=uN and f, = 4N\ |conservation of Energy (frictioninvolved)
= Vv—g,l Spring force _ F, = —kx . K +U, =K, +U, + f(x, - x,)
1 ,| |Praw afree-body diagram andinclude AW AW
= YotV f—;8&t . Power: P="—=—=Fy
2 ALL forces acting on the body matter dr At
ROTATIONAL KINEMATICS, DYNAMICS & ENERGY | [MOMENT AND IMPULSE
rotational and translational motion: 0=> w=2 a=2| |Linear momentum p=mv,
r r r

“
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Per‘iOdT=27m=%, frequency f =

.

o = af + 2000 - 6,)
torque 7 =r Fsin(g)
SecondNewton's law 7, = I« (I is rotational inertia)

w, + ot
0, +ayt + 01”12

Kinetic energy of rotation K = %Ia)2

Kinetic energy of rolling K = %mvfm +%Icma)2

Work and power: W =7(0,-6,) P=1w

Newton's 2" Law F,, =mi = 7

Impulse:J =p, - p, = Fuelt

Conservation of linear momentum: ... =0 then p, = p,
Elastic collision: p, = p, and E, = E,

Inelastic collision: p, = p, and E, # E,

Angular momentum : particle L =7 x p, rigid body L = I &

Newton's 2™ Law 7

Conservation of angular momentum: for z,,=0 L =const
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GRAVITATION

Newton's Law of gravitation F =G 22
r

. M
The free - fall acceleration g = (;2

for M =pV :,04?7[123 then g :%GpR

3/2

EQULIBTRIUM
Two Conditions for Equilibrium: F_ =0and 7, =0
Fry =0
in physics 231 for most problems 1 F,,, =0
=0

net z

Choose ONE object in a time for consideration

Draw a free - body diagram

(show ALL forces acting ON that object)

Choose (wisely) a coordinate system and resolve forces
in their components. "Generate” equilibrium equations
using the conditions for equilibrium

Gravitational potential energy U = —G%
Escape speed: v, = ,/ZGTM
. . GM 2r

Orbital motion:v. = nd 7T=—22_(R+h

rbital motion: v, ‘/R+ha GM( )
SYSTEM OF PARTICLES
Center of mass rau = s + i :_Zm

my+m, +...

Second Newton's Law for a system of par"ncles

Foe =Macu

for Foa =0 vew = O, rcu =const

FLUIDS
Densit =2
ensity p %
Pressure =E
p A

Pressure at depth : p = p, + pgh

Pascal’s principle : F = Fi%

Archimedes’ principle of buoyancyF, =m g = p Vg

PERIODIC MOTION
x(t) = x,, cos(w t + @)
v(t) =-wx, Sin(wt+ @)
a(t) = —a’x(t)

2
w=—=27

. f
Restoration Force  Energy
F=ma=-cx

c E——mv +— cx
w=,— T=2r,|—
Spr'mg Pendilum
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