Chapter 9 Equations

Static Equilibrium:
YF,=YF,=%YF, =0, Y1 =0, 7 =rFsinf.

Chapter 8 Equations

Rotational coordinates:

1 rev = 27 radians = 360°, w=2nf, f:%, w:%, a

Linear coordinates vs. rotation coordinates and radius:

[ =0r, v = wr, Qtan = QT, ap = wr, (must use radians in these).

Constant angular acceleration:

w = wg + at, 9:00+w0t+%at2, @—|—%(w0—|—w), w? = w2 + 2aAd.
Torque & Dynamics:

T =rFsinf, I =Ymr?, Tnet = L, L=1Iw, AL = Tt At
Rotational Inertias about centers:

I=MR?, I=1MR? I=2MR? I=2L1MI2

hoop solid cylinder sphere thin rod

Chapter 7 Equations
Momentum & Impulse:

momentum p = m, impulse Ap' = Fove At
Conservation of Momentum:

(2-body collision): ma¥4 + mpip = mav' 4 +mpv p.
1D elastic collision—conservation of energy:

%m,wi + %mBU% = %mAvf + %va/g, or v4—vg=—(v)—vp).
Center of Mass:

o = BRIy, = Dt
Chapter 6 Equations
Work & Kinetic & Potential Energies:

W = Fdcos#, KE = %va, PEgravity = Mgy, Fyaravity = —mg.

Conservation or Transformation of Energy:

“work-KE theorem” AKE = W, or use conservation law: AKE + APE = Wic.

Power:

energy
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Pove = 4, or use Paye = 525
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KE:otation = §IW .

Fspring = —kz.

Ey = FE; + Wnxe.



Chapter 5 Equations

Centripetal Acceleration:
aR = %, towards the center of the circle.
Circular motion:

speed v = 2—;7 = 2nrf, frequency f = %, where T is the period of one revolution.

Gravitation:
F=G"™F2 g= C';,JZW, where G = 6.67 x 107! Nm? /kg?;
Orbits:
2
L e

Chapter 4 Equations

Newton’s Second Law:
ﬁnet = md, which means ¥ F, = ma, and XF, = may.
Static friction (magnitude):
fs < pusN or Fp < usFy.
Kinetic or sliding friction (magnitude):
fru = N or Fy, = ppFin.
Gravitational force near Earth:

Fg = mg, downward.

Acceleration Equations

U= %, Az =x —x9, slope of z(t) =v(t).
a= %’, Av=wv —wg, slope of v(t) = a(t).

For constant acceleration in one-dimension:

v=1%(vo+v), v=uvg+at, x=mz0+vot+ gat?, v> =03+ 2a(x— o).

Vectors

Written V or V, described by magnitude=V, direction=60 or by components (V,, V).
Ve=Vecost, V,=Vsind,

V=,/VZ+ V2 tanf = ‘% 0 is the angle from V to +z-axis.
Addition: A + B, head to tail. ~ Subtraction: A —Bis A + (—B), —B is B reversed.

Trig summary

_ (adj)
cosf = (Eyf)),

sinf = sin(180° — ), cos® = cos(—0), tanf = tan(180° +6), sin®@ + cos?f = 1.

tan § = (B0}, (opp)? + (adj)* = (hyp)?.



