Physics 317K
Formula Sheet

Math:
sin = opposite/hypotenuse, cos = adjacent/hypotenuse
tan = opposite/adjacent, a, = a cos 6, a, = a sin 6

One dimensional motion

displacement: Ax = x5 - X1

average velocity: vq,, = %

instantaneous velocity: v = CC%
average acceleration: Qqug = %’

instantaneous acceleration: a = % = Cc%f
kinematic equation 1: v = vy + at
kinematic equation 2: x - xg = vot + %at2
kinematic equation 3: v? = v + 2a(x - xq)
kinematic equation 4: x - xg = 3 (vo+v) ¢

kinematic equation 5: x - xg = Vvt - %at2

Projectile motion
kinematic equation 1: x - xg = (vq cos 0)t
kinematic equation 2: y - yg = (vq sin 0)t - %gt2
kinematic equation 3: v, = vq sin 0 - gt
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kinematic equation 4: vi = (v sin 0)% - 2g(y-yo)

Newtons Laws

Force F = ma, Weight W = mg

equilibrium conditions: ¥ F,=0, ¥ F,=0,% F.=0
non-equilibrium conditions: Y F,=ma,, ¥ Fy,=ma,, ¥ IF,=ma,
static friction force f; < ugs F),

kinetic friction force f;, = u; F,

Work and Energy
work: W = F cosf Ax, work #=0: W = F Ax
potential energy: U = mgy = mgh

elastic potential energy stored in a spring: Uy = %ka
kinetic energy: K = %mv2

work energy theorem: W, = Ky - K;
energy conservation: K; + U; = Ky + Uy

non-conservative work: W, = (K; + Uy) - (K; + U;)
E

power: P =% =Fv



Momentum conservation and collisions

momentum: p = mv, impulse = F At

impulse-momentum theorem: F At = Ap = mvy-mv;
conservation of momentum in collisions: X(mv)initiar = 2(MV) finai

Rotational motion

rotational equation 1: w = wy + at

rotational equation 2: 0 - 0y = wot + %ozt2
rotational equation 3: w? = w3 + 2a/(f - 6y)
rotational equation 4: 0 - 6y = 5 (wo+w)
rotational equation 5: 6 - 8y = wt - %oth
tangential velocity: v; = w r

tangential acceleration: a; = a'r

centripetal (radial) acceleration: a, = - = w” r

total acceleration: a = ﬂaz + a?)
2

centripetal force: F = m a, = m -
Rotational equilibrium and dynamics

rotational kinetic energy: K, = %I w?
2

moment of inertia: I = X myr;

I of uniform disc = %M R?

torque: 7 = Fd (d=r sin ), torque: 7 =1 «
equilibrium conditions — ¥ F,=0, ¥ F,=0, ¥ 7=0
angular momentum: L =T w

angular momentum conservation: Liw; = Iwy

Conversion factors and Constants:

1ft =12 1in

1 km = 1000 m

1 m = 100 cm = 1000 mm = 3.28 ft

1 ton = 1000 kg

gravitational acceleration a = -g = -9.8 [m/s?|



