Physics I: Mechanics — Equation Sheet

Motion Vectors:

displacement AT = (zg—x1)i+ (Y2 — 1) J

AT dr
average velocity Vay = Kt instantaneous velocity vV = _t = Uzl + Vy)
. - AV : : L dv .
average acceleration Agy — A instantaneous acceleration a— I = ayl + ayj]

Kinematic Equations of Motion:

T = 20 + vogt + Sagt’
Vp = Vop + Ayt
v2 =03, + 2a.(r — x0)

112

Circular Motion: Acentripetal = —

Y = yo + voyt + 2ay,t?
Uy = Voy + ayt

2

Zﬁ:mﬁ ZF = May ZF = may

Work and Power:

2

W=F-d=Fdcosé W:/ F, dx

1

Energy
1
Wihet = AK K= §mv2 U = mgh

conservative forces

vy = vy + 2ay(y — yo)

fs:MsN fk:MkN

Springs: F = —kx

W.=-AU

work done by friction: Wy, = —frd = —pupNd

Whe = AK + AU or K, +U;+Wpe = I(f + Uf

1 n
Center of Mass: Tem = i Zlmlll
1=

Momentum: p=mv



Rotational Motion:

angular position )
20 w=uwy+at
angular velocity w=— a = constant { 0 = 0o + wot + zat?
dt w? = w3 +2a (6 — bp)
) dw
angular acceleration a = T

Relationship between linear and rotational quantities:

s =0r v =wr ar = ar ar = w°r
Rotational Inertia: I = Zmﬂ“? I =TI+ MK
Torque: T=rFsing 7 = xF ZT:[Q
0 1, AW
Work, Energy, Power: W = / T7d = A AK K= §Iw P = T TW
o
- dL
Angular Momentum L=1w L=rxp T= I
_ G
Gravity Fi, =— m12m2 o1 G =6.67x10"" Nrr12/kg2
r
MATH HELP
Vectors:
Y A, = Acosf
Ay = Asin6
3 N A= \Jaz+ a2
A
a1 [y
A q ) f = tan <Ax>
A

X

. —b+ Vb? — dac

2a

Quadratic Equation: ax?+br+c =0 -

CONSTANTS:
g=98m/s’




