Formula Sheet, PHYS 1007 v2.5

Basic Math

Length Circle: C =27nr Arc: s =0r
Areas  Triangle: %bh Cylinder: 27rh + 277>
Circle: 7r? Sphere: 4712
Volume Cylinder: 7r2h Sphere: 71'7"3
Trig and Algebra
h f2 +gQ — h2
f sin@z% cos = 7
g
quadratic formula x = 7&271;274“5
Kinematics
Constant Velocity (a = 0): v = 3%
Constant Acceleration: aqvg = %’, Vavg = %('Uf + v;)

vy = v; + alAt

v?- =v2 4+ 2aAd

df =d; +v; At + %aAtQ
Ad = %(’Uf —+ ’Ui)At

kinematic equations

Note: d=z or y

Forces
" YF, =
Newton’s 2" Law: XF =mad = - .
YF, = may
Newton’s 3" Law Fio = —Fby
Gravity: Fg = % =1mg

Spring: Fs = —ks, s = extension or compression
Friction: Ff = pusFn or Fy = ppFn

Circular Motion

Arc length: s = rA# o A

Angular vel. & acc.: w= Zz;, a=3Z7 .
Linear vel. & acc.: v = 71w, dtan =7q, ac= "> = w?

Period: T = Centripedal Force: F. = mac.

r

Work and Energy

Fnet : d
Work: W = Fdcosf Whet = YW
AK
Wne = AK + AU
K = tmv® (kinetic)
U = mgh (grav) pP— Aﬂ
t
Energy _ Gmima Power {P = Faugo
T
Us = %st (spring)
Wne =0
Conservation of Energy:< E1 = Fo
Ki+XU; = Ky + XUy
Power: P = ==
Momentum
Momentum: = mv Impulse: Ap = FaygAt

Conservation of momentum (all collisions):
Pi =P
M1v1i + MaV2; = M1V1f + MaV2f
Conservation of KE (elastic coll):
YK; = XKy
miv3; + movs; = mlvff + vagf

Elastic collisions with vo; = 0:

(m1 — mz) 2m1

Uif = (ml +m2) V1

V1i V2p = (

my + ma)
- — 1 oy -1 Vs
Centre of Mass: xcm = - > MiTi VoM = o Y Miv;

Torque and Angular Momentum

Rotational KE: Kot = %Im2
Torque: 7 =rFsinf = I
Work: W =740, W = 11 (w} — w})
Angular Momentum: L = Jw
Conservation of angular momentum: Li=L ¥

Power P = tw

Rot. Inertia: I = Zmirf

Fluids

Density: p=m/V
Pressure: P =F) /A, P, =
Buoyant Force: Fg = prVFr g
Specific Gravity: S.G. = ﬂwateT
Continuity Eqn: Ajv1 = Azvs
Bernoulli’s Eqn: P; 4 pghi + %pv% = Py +pgho + %pv%
Viscous Force: F'=nA7 1 = viscosity

AV w AP/L 7“4

Poiseuilles Law: % = ¢ .

Patm + pgd

_ p
~ 1000 kg/m3

Oscillations

Frequency: f=1/T
Angular Frequency: w = 27 f

\/ £ (spring-block)

/£ (simple pendulum)

\/ 22 (rigid pendulum)

E is conserved E = %kmfﬂax = %mvmax, VUmax = Aw

E = %km2 + %mv2

w =

Waves
Speed v = \f Intensity: I =

Standard Eqn: y(z, t) Acos(wt —|—Tk:a:)
Wave number: k£ = 2 = /\

Temperature and the Ideal Gas
Linear Expansion: L = (1 + aAT)Lo

Volume Expansion: V = (1 + SAT)V,

Ideal Gas Law: PV = kNT or PV =nRT

Heat

Molecular KE: (Ky,) = 3kT

Heat flow: Q = CAT, Q = mcAT
Thermodynamics
First Law: AU =Q + W, W = —-PAV

Isothermal Expansion: W = nRT In %
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Standard Symbols

’ Name Symbol  SI Unit ‘
Acceleration a m/s?
Angular Frequency w rad/s
Coeff. of Friction Wiy s
Density p kg/m?
Distance/Displacement — z,s,7,d m
Speed/Velocity v m/s
Energy E J

Potential U

Kinetic K
Force F N

Normal Fn

Friction Fy

Gravity Fy

Spring Fs

Tension Fr
Frequency f Hz
Heat Q J
Intensity I W /m?
Mass M, m kg
Momentum D kg m/s
Period T S
Power P \WY%
Pressure P Pa
Spring constant k N/m
Stretch/Compression S, x m
Time t S
Temperature T K
Viscosity n Pas
Wavelength A m or nm
Work w J

SI prefixes

’ Prefix Symbol Value | Prefix Symbol Value
exa E 10'® | femto f 10"
peta P 10%° pico P 10712
tera T 10*2 nano n 107°
giga G 10° micro I 1076
mega M 10° milli m 1073
kilo k 10° | centi c 1072

Fundamental constants

’ Constant Symbol Value

gravitational accel. g 9.81 m/s?
speed of light in vacuum c 3.00x 108 =
gravitational constant G 6.67x107"" Nm? /kg?
mass of electron me 9.11x1073! kg
mass of proton my, 1.672x10727 kg
mass of neutron my, 1.675%x 1027 kg
absolute zero 0K -273°C
molar gas constant R 8.31 m(;]]K
Boltzmann constant k 1.38x107% J/K

Conversions
’ Parameter SI Unit Conversion to SI ‘
angle rad 1 rad = 180° /7
speed m/s 1m/s = 3.6 km/hr
temperature K AT of 1 K =1°C
area m? 1 m? = 1x10* cm?
cm? 1 cem? = 1x107* m?
volume m? 1m? = 1x10°% cm?
cm?® 1cm® =1x107% m®




