Formula Sheet for LSU Physics 2101, Spring 08, Exam 2.

Units:

1m = 39.4in = 3.281{t 1mi = 5280 ft 1min = 60s l1day = 24h 1h = 60min
Constants:

g = 9.8m/s?

—b+ Vb2 — 4ac

Quadratic formula: for az? + bz +c=0, z12= 2
a

-

Dot Product: @-b = azby + ayby + a.b, = |d| ’5‘ cos(¢) (¢ is smaller angle between @ and b)
Cross Product: @ x b = (aybs — azby)i + (azby — azb.)j+ (azby — ayby)k, ‘(‘i X l_;) = |a| ’E‘ sin(¢)
Equations of Constant Acceleration (linear and rotational):

linear equation along x missing

Ve = Vox + agt T — To
T — Ty = Vozxt + ant2 Vo
v2 =2 4 2a,(x — o) t
Tr— T, = E(Uow + v,)t az
T — Lo = Vgpt — Eamt2 Vox
. . . S o = 1., L -
Vector Equations of Motion for Constant Acceleration: 7 = 7, + U,t + Eat , U =1v,+ at

Projectile Motion:

1 v2 sin (260
T = Vgt Y = Voyt — —gt?> R= 07(0)
2 g
Ve = Voxr — constant Vy = Voy — gt
Newton’s Second Law: Zf = mada
. muv? . . 2mr
Centripetal Force: F. = = ma, Time per revolution: T =
r Vavg

Force of Friction: Static: fs < fsmae = psFy, Kinetic: fi = pupFy
Elastic (Spring) Force: Hooke’s Law F = —ka (k = spring (force) constant)

Kinetic Energy (nonrelativistic): Translational: K = Em'v2

Work:
— - ZDf Tf —
W = F - d (constant force), W = / F(x)dz (variable 1-D force), W = / F(7) - d7 (variable 3-D force)
T4 T

Work - Kinetic Energy Theorem: W = AK = Ky — K;
Work done by weight (gravity close to the Earth surface): W=mg-d

. Tf CC?: mz
Work done by spring force F = - k x: W = —k x dxr = —k o> ?z

T;
Power:
w T aw N

Average: Pgyg = AL’ P = F - Ugyg (const. force) Instantaneous: P = i P = F - ¥ (const. force)



dU (x)
dx

Potential Change: AU = —W (only conservative force) Potential-Force Realation: F(x) = —
Gravitational (near Earth) Potential Energy: U(y) = mgy (at the height y)

2

1
Elastic (Spring) Potential Energy: U = Eka} (relative to the relaxed spring)

Mechanical Energy: FE,ec = K +U

Energy Consideration: W = AK + AU + AFE;, + AEjy, where W is the external work done on the
system, and AFEy, = —Wjy, = (fid for constant friction).

N 1 N 1 N 1 N
Center of mass: M = Z Miy, Tecom = — Z MLy Ycom = —— Z MiYis Zcom = — Z m;z;
— M “— M “— M “—
=1 =1 =1 =1
N N N N
1 1 1 1 _,
Tcom = —— m;T; Vcom = - m;v; Qcom = -, mi;a; = — 7
A 2 A 2 M 2 A 2

2

Definition of Linear Momentum: one particle: p = m, system of particles: P = Z Pi = MUcom
=1
d . — . dP
Newton’s 2"¢ Law for a System of Particles: FlLet = Macom = 7y

Conservation of Linear Momentum of an Isolated System: ) p; =) py

— t2 — —
Impulse - Linear Momentum Theorem: Ap, = Ji2 = / Fi3(t)dt = Fuyg12At

t1
. .. . mi — me 2mg 2my me — my
Elastic Collision (1 Dim): vy = v1; + V2 V2 = v1; + Va2
my + mg my + mg my + mo my + mg



