Phys 206 — Exam |1l Formulae

Trigonometry and Vectors:
sin 30° = cos 60° =

sin 45° = cos 45° =

$in 36.9° = cos 53.1°
sin 53.1° & c0s 36.9° ~

Q

sin 60° = cos 30° =
hagj = hcos = hsin¢ h? = hadJ + hiop
hopp = hsin® = hcos ¢ tan g = How

}Ld

Law of cosines: C* = A% + B®> —2ABcosy 4O B
Law of sines: Slia = sgﬁ = 3127 <) O\

— ~ ~

A=A i+ A +Ak A=

I\D‘ ‘»—t =
5

2
B =A,B, + A,B,+ A.B. = ABcos§ = A|B = AB,

Quadratic:
bt Vb2 -4
a’+brte=0 = pp=—  —— ac
a

Derivatives: 4 (at™) = nat"!

j sinat = a cos at

; cosat = —asinat
Integrals:

if f(t) = at™, then

(n# —1)

{ " f(t)dthH(t"“ )
[ f)

[sinatdt = =L cosat
[ cosatdt == bln at

Constants/Conversions:

if > Fext.o =0, Pem,o = const if > Text,- =0, L, = const
—— Work-energy and potential energy —
W =AK W =-AU Eiot.i + Wother = Eiot, £
Ur)=—[F-dF; Uga = Mgyem ; Ueias = kA2?
Fy(x) = —dU(z)/dz  F=-VU =-[¥i+ %j+ k]

A-
AxB=(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)
L N 2 2
|Ax B|=ABsinf = A; B= AB, (direction via right-hand rule) ~ 10 m/s" ~ 33 ft/s )
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) = 2;:?11 W= % 1 rev = 360° = 27 radians
N U= = dU_ d*F _ wa—w _dw _ d*0 2 =
(@ =75 d=a=aw () =550 o=@ Circular motion: g = % Qtan = % = fo
F(t) =70 + [, U(t') dt’ 0(t) = 0o + [, w(t') dt’ -
o(t) = 0o + [y at’)dt’ w(t) = wo + fo a(t')dt! T= 0 s=RO  van = Rw
— constant (linear/angular) acceleration only — Relative velocity: Uajc =Ua/B + VUB/c
7(t) = 7o + Uot + zat? 0(t) = 0 + wot + Lat? Tasp = —Up)a
U(t) = vy + at w(t) = wo + at Forces: . R o
vs = U?E’O + 2. (2 — 20) w]% = wZ +2a(0 — 0o) Newton's Law: Y. F =md, Fona = —Faonp
(and similarly for y and 2) Hooke's Law: F, = —kAzx
_ 1 S .
7(t) = 7o + 5 (T + )t 6(8) = b0 + 3 (i +wp)t friction: | Fo| < psliil, | fil = pl
Energy and Momenta: Centre-of-mass:
translational rotational L maTi+maTa 4.+ Mty
- fem = mi + meo + +m
F=FxFand |f|=r F=Fr R
K — 1MU2 Ko = lIt w? (and similarly for ¥ and @)
— 95 rot — (e}
W fF d_, const ﬁ . A’F W f d9 const AH
force torque
dw —
P = ddl/;/ F P= e =7-d
L=37xp
ﬁcm=m1171+m2172+... = 1[& + Io@y + ...
= Mﬁcm = Itot(:;
J = [ Fdt = Ap
- o dpem . . dL
ZFext =Madm = Z; ZText = it = E
Z F;nt =0 Z 7jint =0




Moments of inertia:

Thin cylinder Thin cylinder Hollow sphere Solid sphere
/ M
L L
I = MR? I:%MR2+%ML2 Iz%MR2 I:%MR2
Solid cylinder Solid cylinder Thin rod Thin rod
/ V
L L
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I=3iMR? I=3IMR*+ L5 ML? = 5 ML? I=1IMI?

Thick cylinder
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= 1M(R? + R3)

Thick cylinder
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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




