Exam 3 formulas

To be given on exam
Continued from exams 1 & 2

£=9.80 nv/s’
—_bh++/p? —
If ax>* +bx+c=0, x= bt 5 dac
a

For constant a:
|
X=X, +v0t+§at

v =v’+2a(x-x,)
gravity: w =mg, PE, = mgy
friction: f=uN (orf < uN, for static friction)
springs: F = -kx, PE, = V5 kx*
P=F,v=Fvcos@

New for exam 3
arc length: s = r@
tangential v =re
a.=viIr

o GMm GMm
gravity: F:r—z’ PE, =—

¢ r

G =6.67 x 10 -11 N-m2/kg?
Rearth = 6.38 x 100 m
Mearth = 5.98 x 1024 kg
Mgy = 1.99 x 1030 kg
Isphere = (2/5) MR2

Thoop = MR?

lisk = ¥2 MR?

Irod (center) = (1/12) ML?
Irod (end) = (1/3) ML?



To be memorized
Continued from exams 1 & 2

Definition: v,,, =<v>=—
At

. Av

Definition: a,,. = <a>= o
t

For constant a:

v=v, +at

v, +v,

Ve =<V >=

Newton’s 2™ Law: Y F=ma

Newton’s 3" Law: F, =—F,,

Definition: W= F;, Ax = Fcos@ Ax

Definition: KE = Y2 m v*

Colton conservation of energy: Epefore + Wyer = Eqfrer

Hess conservation of energy: KE;+ PE; + W;, = KE;+ PE; + W,
Definition: P = AE/At

New for exam 3
Definition of momentum: p = mv
Conservation of momentum: »_ p,.... =>_ P.q.. (if no outside force)

Angular kinematics: replace x with 8, v with ®, and a with o in all the
kinematics formulas

2
Quick derivation of satellite velocity: G—A/zbn =m—
r r

Period: T = 2mr/v

Definition of torque: z=r F=rF, =rFsin@
Moment of inertia for point mass: I = mr”
Ly=0L+1L+...

Angular KE: KE=Y21 &/

Newton’s 2™ Law for torques: dr=la

Definition of angular momentum: L=rp, =rpsiné, also L=Iw



