Phys 218 — Challenge Exam Formulae

Trigonometry and Vectors:
sin 30° = cos 60° =
sin45° = cos45° =

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

Q

I\D‘ ‘»—t =
5

sin 60° = cos 30° =
hadj = hcost = hsin ¢ h? hdd] + hﬁpp

hopp = hsin® = hcos ¢ tanf = hor(’ip
Law of cosines: C? = A%+ B? —2ABcos~y A p
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A=A+ Aj+Ak A=

uadratic:
Q 5 —b+ Vb? — dac
ax*+br+c=0 = T =
a
Derivatives: di (at™) = nat™ 1
j sin at = a cos at
% cosat = —asinat
Integrals: : f( )dt = n+1(tn+1 tn+1)
if f(t) = at™, then ! 0 it
(n £ 1) [f)dt = S5t +C
[sinatdt = —cos at
[ cosatdt = = sm at

—— constant (linear/angular) acceleration only —
7(t) = 7o + Vot + Sat’
o(t v + at
V2 =02 o+ 2aq(z — 20)
(and similarly for y and 2)

7(t) = 7o + 5(T; + Up)t

e(t) = 0y + wot + %04152
w(t) =wo+ at
w} = wh + 2a(8 — )
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0(t) = 0o + 3(w; + wy)t

Constants/Conversions:
g = 9.80 m/s” = 32.15 ft /s> (Earth, sea level)
~ 10 m/s* ~ 33 ft/s°

G = 6.674 x 107" N-m?/kg®> 1 mi= 1609 m
11b = 4448 N 1ft=12in
< 0.454 kg (Earth, sea level) 1 in = 2.54 cm

1 rev = 360° = 27 radians

A-B=A,B, +A,B,+A.B. = ABcosf = A B = AB,
Ax B=(AyB.—A.B,)i+ (A.B,—A,B.)] + (A,B,— A,B,)k
|Ax B| = ABsinf = A; B= AB, (direction via right-hand rule)
Kinematics:
translational rotational
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F(t) =70 + [, U(t") dt’ O(t) = 0o + fo "y dt

o(t) = 0o + [y at’)dt’ w(t) = wo + [ at') dt’
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Circular motion: Qrad = 7 Qtan = % = Ra
2rR
T = o s = RO Vtan = Rw
v

Relative velocity: ¥Ua/c = vYa/B + UB/c

Energy and Momenta:

—— Work-energy and potential energy ——
W =AK Eiot,i + Wother = Eyot, f
U=~ [F-df; Uga=Mgyem; Usas = 3kA2
Fy(w) = —dU(z)/dz  F =-VU = —[%%i+ 9+ 9U}]

Ta/p = —Upja
Forces: . . .
Newton’s: > F =md, Fpona=-Faonsn
Hooke’s: F, = —kAx
friction: |f;\ < psitf, |ﬁc| = |7
Centre-of-mass:
. miry + maoTs + ...+ MyTh

rcm -

mi+mo+...+my

(and similarly for ¥ and @)

translational rotational
F=7xF and |7] = Fir = Fl
K = lez Krot - lItot(-‘)2
W fF d_, const F; . AF W — dee const AG
force torque
- _aw _ = =
P=2V_-F.g P=4Y =7.4
L=YFxp
ﬁcm:m1171+m2172+... :Ilwl+12¢32+---
= Moy = liot@
J = [Fdt = Ap
. dp. . L dL
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if 3 Fext,o =0, Pem,z = const if " Text,> = 0, L. = const




Moments of inertia:

I=.L1MmrL? I=:iML? I = 5M(a® + b?) I=1Ma?
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slender rod, axis  slender rod, axis rectangular plate, thin rectangular plate,
through centre through one end axis through centre axis along edge
I=3:MR? I=3:MR?

I=1M(R}+R:) I=iMR?

& &

hollow cylinder solid cylinder thin-walled hollow solid sphere thin-walled
cylinder hollow sphere

~+ For a point-like particle of mass M a distance R from the axis of rotation: I = MR?
~» Parallel axis theorem: I, = Iop, + M d?




