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Physics: Mechanics

Equation Summary

Newton’s Second Law: Force, Mass, Acceleration: F=ma
Newton’s Third Law: E,z = —Fz’l
~ 1 & . 1 _
Center of Mass: R, =—= . mr > —— j dmr ;
m i=1 m body
. - 1 & . 1 _
Velocity of Center of Mass: Ve =g 2. MV, >~ J. dmv
m i=l1 m body
i=N
Momentum: p=mv, p” =) mV,
i=l
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Newton’s Second Law F' = %
1=ty
Impulse: I= | F(t)dt=Ap
t=0
B | r ., 1 .,
Kinetic Energy: K= Emv ; AK = Emv}, ——my,
B
Work- Kinetic Energy: W= L F-dr W=AK
B
Potential Energy: AU=UB)-U(A)=-W = —J-Fc -dr
A
Potential Energy Functions with Zero Points:
Constant Gravity: U(y)=mgy with U(y,=0)=0.
m
Inverse Square Gravity: Uiy = ———2 with U (1, =)=0
r
: L, —0) =
Springs: U gring (x)= Ekx with U rine (x=0)=0.
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Work- Mechanical Energy: W, = AK + AU = AE__ = (K LU ) - (KO +U, 0“’“‘])
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Moment of Inertia: I, = J dm(r,)’
body

Moment of inertia of uniform disk of mass M and radius R about axis passing through center
of mass perpendicular to plane of disk: (1/2)MR*

Moment of inertia of uniform disk of mass M and radius R about axis passing through center
of mass parallel to plane of disk: (1/4)MR*

Moment of inertia of uniform rod of mass M and length L about axis passing through center of
mass perpendicular to rod: (1/12)ML*

Parallel Axis Theorem: I,=md*+1,,
Torque about a point S : Tg =T, X F
Angular Momentum (point particle) about a point S : L g =T Xmv
Angular Impulse: tj.’fg’“ dt=L sp L 5

Fixed Axis Rotation (about z-axis):

Angular Velocity: 0= a)zﬁ
Angular Acceleration: o= 0ch2
Angular Momentum for fixed axis rotation (symmetric body): iz = Izwzﬁ
: =ext dl:gzs
Torque and Angular momentum about point S : ¢ = Z
1
Rotational Kinetic Energy about fixed point S : K = 5 1 Sco2

Rotation and Translation:

Angular Momentum about a point §: L, = L7 + L”" = (¥, xmv_)+L""
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Torque about a point: T, = ” (fixed point §'), 7, =—="- (center of mass)
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Kinetic Energy: K=K +K = Emml o~ Elcma)





