Pythagorean Theorem
E=d’+b

Absolute & Relative Error — Accuracy
Absolute  Error = |Observed— Accepted
E,=[0-A
Relative Error = Absolute_Error «100%
Accepted

O-A
= =E40100%:u0100%
A A

Absolute & Relative Deviation — Precision
Absolute  Deviation = [Observed— Mean|

D, =[0-M|
Relative Deviation = Absolute _Deviation *100%
Mean

DA ‘OfM‘
Dy =—20100% ="——¢100%
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Trigonometric Functions

sing = opposite 050 = adjacent
hypotenuse hypotenuse
tang = op;juszte
adjacent
Resultant

R
Magnitude = R = \|R? + R’ Direction =6 =tan™ R—'

Speed, Velocity & Acceleration

Distance X =X Ax
Speed,, = ———— Vg == =
ElapsedTine t,—t, At

YV _Av

-t M

a. =

av

Linear Kinematics
v, =V, +alt sz%(vi +vf) N

v2 =7 +2alx Ax=vt+iant®

Relative Motion
vab = vac + vcb

Falling Objects & Projectiles
v, = constant g=-9.81%,

Vv, = v,(sin @)
Ay=v,t +3 gAr?

v, =v,(cos®)
Ax =v,(cos§)At
v, =Vt gAt

vi/ = vj,. +2gAy

Newton’s Second Law
SF=ma @ Equilibrium ZF=0

Force of Friction
Fy = uFy
Fo=uFy Fy = Fy

Net Work Done by Constant Force
W, = F,,d(c0s0)

Kinetic Energy
KE =1mv?

Potential Energy
=U =mgh PE

elastic

PE

gravitational

Conservation of Mechanical Energy
ME, = ME,

KE +PE, +PE, +U,=KE, +PE, . +PE, ,+U

1 2 12 =1 2 17y 2
smv," +mgh +3kx” =3mv,” +mgh, +kx,

Work-Kinetic Energy Theorem
W,, = AKE

net

Power

Work W  Fd
= =—=—=Fy
Time t t

P

Momentum
p=mv

Impulse-Momentum Theorem
FAt=Ap =mv, —my,

Conservation of Momentum
mvy; +mvy, = my,, +mv,,

Perfectly Inelastic Collisions
myy; +myv,; = (ml +m, )Vf
%ml"uz + %mzvz‘fz # %(ml +m, )Vr2
or

(m1 + mz)vl =mv,  +my,

1 2,1 2.1 2
?(ml"'mz)vi FMy, o t5mMV,

Elastic Collisions
myy; +myv,, =my, +m,v, ,

1 2 1 2 _ 1 2 1 2
MV T MY, =5V o 5V, .

Arc Length
As =rAO

Angular Velocity
0,-0, A0
a)av = =
t,—t, At
Angular Acceleration
_0 -0 Ao
Tt -t M

Tangential Speed
Vp =r@

Tangential Acceleration
a, =ra

Centripetal Acceleration
2

v
_ T _ 2
Ao =—"—=rw

2

— 1742
_ka

Centripetal Force
2

my. )
L =mrw

F.=

Newton’s Universal Law of
Gravitation

F=G G=6.67320101 Yo/,

nym,
2

r
Orbital Period

T = 27r\/Z

Gm
Orbital Speed

VT=1G%

Rotational Kinematics
0, =0, +alt A9=%(a),+a),)At

o} = o} +2aA0 A0 = ot +}ant’

Torque
ZT = F] @ Equilibrium Zt=0
> r=Flcos6

Heat & Calorimetry
QO =mcAT

anined = _Qlos:
mwchTw = _mxchT.vx

Heat during a Phase Change
Q=mL, Q=mL,

Temperature Conversions

K=°C+27315  °F=2(°C)+32
°c=k-271315  °C=3(°F-32)
Work done by a Gas
W = PAd = PAV

First Law of Thermodynamics
AU=0-W

Cyclic Process
AU, =0 O =W,

net net

Efficiency of a Heat Engine
W =0 1 O
T "0 0,

Elasticity

Stress = r Strain = AL
A L,

FL,

Young's Modulus =

Expansion
A4 = 24,0AT
AV =V,pAT

AL = LiaAT



Mass Density

_m
» 14
P =1.0010° 5, Prcnarr =1.025 010° 47,

Buoyant Force on Floating Objects
Fy=F, (Displaced ~ Fluid)= m.g
F, = Fg(Object): m,g

Pressure
P, =1.01010° Pa

p=F_force 1 am= 101.3kP
A Area atm = . a
1.01310° Pa
760mmHg

760torr

Fluid Pressure as a Function of Depth
P =P, + pgh

Bernoulli’s Equation
P +1pV* + pgh = constant

Gas Laws
Combined ﬂ:%
L T

Ideal PV =nRT

Hooke’s Law
Felasllc =-kx

Period of a Simple Pendulum - SHM

T:Zﬂ\ﬁ
g

Period of a Mass-Spring System- SHM

T=27M
K

Wave Equation
v=f4 c=fA
¢=3.00010° 7/

Intensity of a Spherical Wave
: P
Intensity =1 =——
y 4ar?

Loudness
B= (10dB)|og[1ij

I,=1e1071/,

Doppler Effect

1+

fy =T,

o s

Yo
v
1+ %
v

Velocity of Wave through a Wire

Harmonic Series — Vibrating String
14
f, = ni n=123,...

Harmonic Series — Open Pipe
14
f =n— n=123,...
"o !

Harmonic Series — Closed Pipe
14
f =n— n=135,...
"4 .

Mirror & Lens Equation
11 2 1
-4
p g r f

Magnification Equation
m=M__4a

h p

Index of Refraction

c
n=—
14
Snell’s Law

n(sin@)=n,(sind,)

Critical Angle
ing =™ (sin9o?)= "
sing, = A (sm 90 )_ A
for n>n

Destructive Interference
d(sin@)=(m+1)1 m=0xL%2,.

Constructive Interference
d(sin@)=mA m=0%1%2,..

Coulomb’s Law - Electric Field
Strength
414,
ctric = kc N
elec VZ

Electric Field Strength — Point Charge
E=kL
,

Electric Potential Energy — Uniform
Field

P Ee\ectric =-q Ed

Potential Difference

AV = APEelem-ic =_FEAd

q
Potential Difference - Infinity & Point
AV =k, %
Capacitance

A
Cvamlum = 80 ~
AV d

Electrical PE - Stored

2
PEeIectr[c = %QAV = %C(AV)Z = ZQ?

Electrical Current
] :g ] = AV
At R

eq

Voltage & Resistance

AV =1R R:AI—V

Electrical Power

2
P:IAV:[ZR:(ATO

Series Circuit
Lw=h=L=1=.
emf =AV =V, +V,+V, +...
Req =R +R,+R;+...

1 1 1 1

Parallel Circuit
Lo = L+ L+ 1+
emf =AV=AV,=AV,=AV, =...
1 1. 1 1

Magnitude of a Magnetic Field
F

B= magnetic

qv

Force on a Current-Carrying
Conductor _ to a Magnetic Field
Fmagnetic = BI¢

Energy of Light Quantum
E =hf

Planck's Constant=6.63¢107 Jes

Max Kinetic Energy of a Photoelectron
KE,,, = hf-hf,

Wavelength of Matter Waves
L h ok
P
p my

Binding Energy & Mass Defect
atomic mass of H =1.007825u

m, =1.008665u
c? =931.49 e/

Am = Z(atomic mass  of H)+ Nm, — atomic mass

E 2

pinding = ATC

Activity (Decay Rate) & Half-Life

Activity:—%:ﬁ]\[ T, zﬁ
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