Physics I. Formula Sheet

Right triangle:
sin 8= a/c C
cos 8= b/c
tan 0= a/b
c=d+v b
Quadratic Formula:
Ax’ + Bx + C = 0 has solutions:
—B++B?-44C

24
Misc Formulas:
Circumference of a circle = 2R
Area of a circle = nR?
Surface Area of a Sphere = 47R?
Volume of sphere = (4/3)nR®
Volume of cylinder = nR?L

Differentiation:

dx"/dx = nx"" (n#0)

dcos(x)/dx = =sin(x) (x in radians)
dsin(x)/dx = cos(x) (x in radians)
d(f(x) + g(x))/dx = df(x)/dx + dg(x)/dx

Integration: jx"dx: ¥ LC
n+l

1-D Motion:

displacement = Ax

Vaverage” Ax/At = (x; —X1)/(t2 — l1)
Aaverage: AV/At = (vo—vi)/(t2 —t1)

Given x(z)
v(t) = dx/dt (instantaneous)
a(t) = dv/dt = d’x/df’ (instantaneous)

1-D Motion with Const. Acc.:
x(1) = xo+vout + (1/2) at’
v(t) = vo+ at

V= v02 + 2a(x —xp)

Projectile Motion:

X(t) = x9 + vout

Vx(t) = Vox

ax(t) =0

Y(t) =yo +veyt + (1/2) a)f’
V() = vot ayt

a,(t) = a,

Acceleration due to gravity:
g = 9.8 m/s* downward

Equations connect. trans./rotat. motion

Vin = R

a,, = Ra

Rotat. kinematic eg-ns with const.

anqular acceleration
o) = w,+ot

o) =0, +(1/2)af
& =0, +2a(6-6)
Centripetal acceleration:
a, = VY/R; ap = 'R

Newton 2™ law

Z F=ma
Friction Forces:

Fg <usN
Fl = N

Work and Kinetic Energy

W =TF-§
xf
szdex

Xi
K = (1/2)mv?
Wnet = AK
AK = Kf - Ki
Potential Energy:
For gravity on earth's surface:
F=mg
U(y) = Uo + mgy
F = —kx
U(x) = (1/2)kx?

k
W=-3 (xf — xP)
With conservative forces only:

Ewt=K+U

Ef - Ei

With non-conservative forces:
Ef - Ei + WNC

Power

Pavg = Wit

P = dW/dt

:F.\_}
b =abcosbl
b = ayby + a,b, + a,b,
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