- - Physics Final -- {»

Speed: % Angolar Projectile Horizontal Projectile: NoV,:Ax=V;-tar
Acceleration: Zr\l/eelocity = 5
ceeleration: —ime . e F""‘" i NoV;:Ax=V,r+3 ar

Velocity: Aposition e Mt i
Atime y Lt _\ .....-' No Av:Ve=V, +at
v i P k. L™
1 - f b \‘\\ Q.bm . - NOQ.AX: (#)t
Wy = vaind Weash Lo
o | , . | . No t: V= V2 + 20Ax
f Y Vx=vcos6 Y Vy=vsinO TN R TR
e Y greatest horizontal Ay is at *t \/; A v"\/;
45°
Rotational Kinematics Torgue: T = Frsin® Nm Conservation of Angular Momentom
Revolution: # of rev = 2—?[ slrev=2nr Eﬁ: Angolar Momentom: L = lw (kg - m/s) = mvr
Angolar Displacement: - 0 p L rorce Angolar Impulse: J =.Torqoe xtime =Tt= AL
Linear Displacement (s): .r// % Momentom is conserved L, = L,
S =r6; r:radivs, s: arc length SF =ma; T = [o<; , =
Angolar Velocity (w): oc = bw o MW oo ” /ﬁf T o
__angular displacement AO - 7T t r /S 5
) time t A9 — (Dl+ =oct L
Linear Speed =V=rw ! 21 D) Thin g Hiolism tulimik Caf e ukjoct m a0 shrng
Eﬂergg (ROtatiOMD Ae - O‘)ft_ Ext I—'-"Ir‘ J—ml:ﬁ"*-r":l.llz Il'—l."'l"l':llrz I—?ﬂrﬂ
Kinetic Energy of Rotation: K = w2 =w2+20cAD cs % i I
L7,2 f i B =a 5
2w ' N = '
= w.+ oc
K= $Iw? = 1m? Wy = Wi ! |
W, J
Work=w= AK; 10 = AL AO = (%)Z Snkel sphere Folirn sphire rod i shet it end | redu snct
Fro=K= %]sz N %IWZ-Z T=3/5(mr?) | I=3/3(mr?) F= 12 | 1= (mr i3
Law of Inertio: object resists change in velocity Power o 5F = 2 fr=T rmg Perdshom
Force: ZF =ma p= Work _ Fd _ mad _ o
i 3 | Power:P= —= 2 = == = == =Fv I,/r[ -IJ:\
2 Fx=Fcos 0 - Fric A Energy | T | L - Looss
*ZFy =FsinO + Frorm-Fy Or P= A Time (watts) I\_ | T/I
FOV‘CQ FV‘iCtiOVl: Ff = IJF“ Boktom: 77 _J,.._.',ﬂ-i fr=T - mn ah o
(l‘,entrlpetal Force: force in, tou?ard object . Energy O —
Centrifugal Force: tendency of an object to move ina Kinetic Enerau: K = 1 sz "
straight line vs circolar motion o 99.' 2 Momentom: p = mv (kg s or Ns)
Yea, = 2 % SF=ma= w? Gravitational Potential Energy: U = mgh Impulse: Ap = force x time = J (Ns)
AT=2 S y=27rf Work-Energy Theorem: W 1= A I; Ap =Ft = mAv
z Hooke's Law: F = -k W = 3 K Law of Conservation of Momentom:
S Elastic Potential Energy: Uesst = 4 kx - -
W =W = Fd = uFd = mgh ic Potential Energy: Uelastic = 5 Kx PL = py= MV = myv,
Positive Work: force in direction of motion Elastic Collisions: KE ¢ p is conserved
Negative Work: force opposite of motion Conservation of Energy Inelastic Collision: KE is not conserved
Ferca R Low of Conservation of Energy: total energyis  Perfectly Inelastic Collision; objects stick
"“”’“‘;’j ﬂm T.;' always conserved, just changes form together and move as one
' Mech. Energy = Kinetic + Potential p1=py= mvy = (m +m,)v,
Kinitial + Uinitial = Kfinal + Ufinal
o e« Dm0 Kinitial + Uinitial + Whnc = Kfinal + Ufinal = Bl
| . Whe = AK+ A U; Wheis work due to Povarmr St
p ! Fitncs nonconservative/dissipative forces - e
el



https://www.degreesymbol.net/

Pendoloms
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Mass-Spring System
Hooke's Law: F=-kx  Mass over time
k: spring constant " |, .{ —~
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Oscillation Equation
x(f) = Acos(wt + @)
«(t): position at time t

A: amplitude of the

oscillation
W= ZTW ; @ phase % Springs in series
+ L

L
constant E K, K,

% Springs in parallel
KE= K, +K,

Waves
Mediom: substance through which mechanical
waves travel
Transverse (Waves: waves that move
perpendicolar to wave motion *ripples in the
water, "the wave" at stadioms
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Longitodinal (Waves:move parallel to wave motion
In-Phase: pt that has same amplitude ¢ velocity
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wave speed . T
Wave Speed: v = ’7 = fA (m/s)
¥ the speed of a wave depends on the mediom it

travels through, frequency never changes though
Doppler Effect

L =A35D
f: frequency heard f: actoal frequency v, :

velocity of listener when approaching sovrce v, :
velocity of source as approaching listener

Properties of Pendulom Oscillation
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When waves change medioms

Reflection: the wave bounces off the
boundary btw the old ¢ new mediom
* waves reflect at a free boundary

% waves reflect ¢ invert at fived

Destructive Interference: a positively
displaced ¢ negatively displaced wave
crash into each other (no wave)
Constructive Interference: 2 waves

boundary displaced in same dir. (bigger wave)
Refraction: wave's path is changed Standing Wave: a wave interferes with
becavse wave speed changes its' own reflected wave

Node: destructive interference pt
Antinode: constructive interference pt

Diffraction: wave spreads out in circolar
path after going through a hole or barrier
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Gravity
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% Mass: is not affected by gravitational force

% Weight: the amount of gravitational force an
object entices (depends on planet the object is on)
% Gravitational mass: the attractive force of an
object on other masses
% Inertial Mass: a measurement of an object's

ability to resist any change in velocity; measored

GM
9= 2

with F=ma

M: mass of planet (Earth's is 5.97 x 10**kg)

r: radivs of planet
o: acceleration due to gravity on planet

G: gravitational constant (6.67 x 10" ngﬁ )

% Gravitational Fields: the vector fields face
towards the object, closer an object is towards a

planet, the more gravity it will experience
Gravitational Potential Energy:

_ =GMm
Ug = "

% Escape Velocity: v = @
Orbital motion
% Centripetal force pulls objects in
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% Kepler's 1st Law: Planets orbit the sunin on
ellipse path ¢ the son is one of the foci

Moment of Inertia = mr

Angolar Momentom = mvr
¥ Angolar Momentom is conserved

mvirl = mv2r2

% Kepler's 2nd Law:

% Kepler's 3rd Law: square of the period of
orbit is equal to orbit's radivs cobed
7° &7
Charge: % e =1.6 x 10 "°Coulombs (C)

% Robbing a glass rod with silk; electrons
move from glass rod to silk which negatively
charges the silk ¢ positively charges the glass
rod
% nocleus is held by strong nuclear force
% 2 like charges placed together will have
increasing velocity, but negative acceleration
Electroscope: measures electricity
% charge from a rod transfers to electroscope
thus giving the electroscope same sign charge
os the rod
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Induction: charging of conductors w/o physical
contact w/ another charged object

Net Charge = # of electron - # of proton
F=4k
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k=9x 10’Nm*/c>  r: distance
9: magnitude of each charge
Electric Fields: dec. as distance inc; dir. of field
is dir. of force exerted on + charge
s electrostatic force is repulsive ¢ stronger
while gravitational is attractive ¢ weaker

Circuits
charge (0]
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% corrent travels from high to low electric
potential (positive to negative charge)

amperes (A)

Flow of electron
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Flow of current
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Flow of electrom

Ohm's Law: AV = IR (graph if linear)
Series: R(total) = R1 + R2

. 1 -1 4+ 1
Parallel: 777~ = 27 T 7o *

Ammeters measure corrent in series and
have low resistance (ideally none)

% Voltmeters measure voltage in parallel
and ideally have infinite resistance

Resistivity
L= length

Power = e T =VI=PR

Internal Resistance: ' = =R
rtR



