Phys 206 — Comprehensive Exam Formulae

Trigonometry and Vectors:

sin30° = cos 60° = 1 sin36.9° &~ cos 53.1° ~ 2
sin45° = cos45° = sin53.1° & c0s 36.9° ~ 1
sin 60° = cos 30° = §

hagj = hcos® = hsin ¢ h? = hig + hi,

hopp = hsin® = hcos ¢ tanf = h°‘;'°

Law of cosines: C? = A2 + B? — 2AB cos~y
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Quadraztlc: b+ VP dac
ax*+br+c=0 = T =y
a
Derivatives: 4 (at™) = nat"!
j sinat = a cos at
; cosat = —asinat
Integrals: n+1 _ n+l
°f(t )dt (L™ =)
if f(t) = at™, then { T !
(n +* _1 f f n+1
[sinatdt = =L cosat
[ cosatdt == bln at

A-B=A;By +AyBy+ A.B. = ABcost = A B = AB, Constants/Conversions:
A x E (AyB.—A.B,)i+ (A.B,—A,B.)j + (A, B,— A,B,)k g = 9.80 m/s° = 32.15 ft/s” (Earth, sea level)
N 2 2
|Ax B|=ABsinf = A; B= AB, (direction via right-hand rule) ~ 10 m/s” ~ 33 ft/s ) )
G = 6.674 x 107 N-m?/kg® 1 mi = 1609 m
_ Kinematics: _ 1lb = 4.448 N 1ft=12in
translational rotational < 0.454 kg (Earth, sea level) 1in = 2.54 cm
() = Z:fll 7= % (w) = zzifll W= % 1 rev = 360° = 27 radians
7\ — Uy —1701 g dviﬁ . WwWa—wi dwiﬁ 2 d =
(@ =%= =% =ae () == o=G = Circular motion: Qrad = % Qran = % = Ra
() = 7 + [ 5t at’ 0(t) = 0o + Jy w(t') - t
e
o(t) = vo + [, a(t') dt’ w(t) = wo + fo a(t')dt’ T= - s=RO  van = Rw
— constant (linear/angular) acceleration only — Relative velocity: Uajc =Ua/B + VUB/c
7(t) = 7o + Tt + at” 0(t) = 0o + wot + Sat? Va/p = ~Up/A
v(t) = vo + at w(t) = wo + at Forces: . . .
vi = U;,O + 2a,(x — o) w]zc = wZ +2a(0 — 0o) Newton's Law:  >>F =md, Fgona=—Faonn
(and similarly for y and 2) Hooke's Law: F, = —kAzx
_ 1 I .
() = 7o + 5 (7 + )t 6(8) = o + 3w +wp)t friction: [ Fi| < piliil, il = ull
Energy and Momenta: Centre-of-mass:
translational rotational L maTi+maTa 4.+ Mty
o fem = mi+mo+...+m
F=FxFand |Ff|=r F=Fr "
K — 1MU2 Ko = lIt w? (and similarly for ¥ and @)
— 95 rot — (e}
o const 2 A o const . — M1Af2 . Mlj\/fg
W= [F-dr oo AT W= [rd) — rorque TAf Gravity:  Fyoy = —G e Ugrav = —Gf
aw — daw 3
P=tf=F- F: a =7 Kepler’'s Laws:
- . . B ?f ) pI . 15t Y
Pem = 11Uy M2tz . N 1w1+ 2wz Perihelion _L1__ P Aphelion
= MUem = [iotd e Sy
J= [ Fdt = Ap / ™
dp L , S 5\
ZFext = ]\/[(_icm = Pem Zﬁxt - Itot& = 7 5 0 I #
dt dt & /
> Fine = 0 > Fine =0 " Keaééeaét/
if ZFext,w =0, pem,z = const if ZTeXLZ =0, L; = const ks T R
a a
—— Work-energy and potential energy — l l
nd. = T
W=AK W=-AU B+ Woter = Frots 27 = constant
U(r)=— fF dr; Ugrav = Mgyem 5 Uelas = lkA:CQ 4 27a3/?
L 3d, p= TL
Fy(x) = =dU(x)/dx  F=-VU =—[9%i+ %%j+ Uk] VGM




Moments of inertia:

Thin cylinder Thin cylinder Hollow sphere Solid sphere
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I=XiM(RI+R3)+ 5ML?

Rectangular plate

Rectangular plate

~ For a point-like particle of mass M a distance R from the axis of rotation: I = M R?

~+ Parallel axis theorem: I, = Iy + Md?
~> A disk is a cylinder of negligible length; the I for a disk may be found by setting L = 0 in the formulae for cylinders

Periodic motion:

w=2nf=2x/T

pendulum:
spring:

torsion: T = 2w

T =2n+\/L/g=2m+\/Ip/mgd
T =2m\/m/k

I/k

Simple harmonic motion:

x(t) = Acos (wt + ¢p)
v(t) = —wAsin (wt + ¢g)
a(t) = —w?Acos (wt + ¢p)

d?z
ﬁ—i—wx 0
& a(t) = —wz(t)
or aft)=—w?d(t)
tan ¢g = —%
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