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" e Physics - Physics Overview
Th fcllowing does not Cover overy facet of this introdectony level Course, X Goos contain key Information 10 soive complex problems. The student should refer o
e previous review shoets 100 detals on Newtonian Mechancs, Physics, Electriolty & Magnetsm, Waves & Optics, and Modem Physics.

mmmmmwmmm'uuambmnmuommmmmmuum
Gsught in this course. It pays parScular aftention 1 Enengy, and aiso ad&redses Forca, Kinematics, Colisions, Ciraudar Moticn, Graphing, Rates, and Electricity and
Magnetism. Masy Rems e mantonad rpetitvoly. qummmwﬂh“hmbmnmuQMd
wiys. S0 some of the same nformation Is presented in @ vasety of ways.

This document & 8 roview, designed for students familar with e variabies and equations The Important equations 10 begin 3 prodiem are given, but Bo subsaquant
wOsttutons, of minor equations given with e lest, is up 10 e student

The following equations and facts are not given on the exam, but are essential for your success.
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BV, Y, Y, Y, oy, vy, (o )y, (v, v =y, smyy,, Keiompent * 2K, -2 K,
1 1 1 I I |
b4 - - -~ - -— Vo
“02.1' .ﬂ,lew’/ L 2!".- 2!1’ 2 q 3
And any combination of Work Enargy Theosem and Congarvation of Esergy hhat might be sppiicable 1o the probiem.
Adabato (fast) 0 =0 Isothermal (siow) AL =0 WV work done by enghe. Gas +{2 heat s added.
AU=Q-W w  AU=-W AUQ=W 0 Q=W mm. ~W work done on engine. O best e
Work is e area under Force distance. | Work is the area under pressure volume | & il or sctual efSclency o Camot, ideal, or reversitie efficiency
Series ciroults: curront stays the same | Serles crcults voltage adds Parabiel ciroults: voltage stitys the same | Pacalinl circults curment oads

- 1
s-g-’g- P=r'k ot 8'1‘:

Lenses: Rays Urs conter keep golng SERg™  Rays aviving paralied 5o $wru far focus on convex lenses, and the back racs goes thru the near focus in concave kens.

Misror: Rays thes 2F bounce straight back. Rays aviving paralied 9o Twu the focus on concive mimers, 7d the back race poes By the 1o0us On CoMvK mirons.

Right Mand Rule: Used for posiive oument. Thumb is +paricle / +cument, fngers are magnesc fisks Bas, and palm Is force. Use lelt hand for -particles / -current.

Vugely A changing fux Induces 3 cuent in a wire. The drection of the curment is the cpposis Mat specited by the night hand nde.
The curent induced in The wire ganeriies it cwes magretic Seld, which is 0pposhe 10 e feld that Caused the anf,
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Energy Overview
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Energy is a central concept that connects the various strands of physics. Through the Work Energy Theorem
and the Principle of Conservation of Energy a host of equations and possibilities help generate solutions.

Newtocian Mechanics
- el
x-% U, = mgh

WeF.dent

Uy mgV ' U ..'.cy’
U, --2-QV
N

B
Electricity & Magnctism

Work Energy Theorem
Work is a change in any energy
W = Alnergy

Woark, in the center, is equal 10 3y change In energy around the circle. For
axympie

W = AK -%-(u)’ F.dcosf = %n(dv)'

W AU, «mgah
”-w.wr
WaAU, wgV

Fdoos§ = mgah
F-doost) = meAT
F.dosl =gV

Conservation of Energy
Energy can change forms
Total Energy, = Total Energy,

Any energy around the cirtie Can change intd SNoTer energy around Hho
cieche. For axample:

-;--(Av)'--gah 0 %’%""" "'W"/"%'",I
qy.%..(u)’ A crane accancnd by chasged slates

.;..(M)'.xar I e Kkinetic energy of an cbject e 10 heat

Power: If work and enargy are important, then any variabie that has work / energy in its equation is equally important.

Power is the rate that work is done or that energy is delivered,

or used. So from power we can get work and energy,

and from work and energy we can get powar. One easy way s to set time to 1.0 5. Then power and work / enargy have the same

m.bgtdlbnmm nmmmmmhmm&uwumwnmbma necessary.
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HO‘DO‘..« A SINGLE OBJECT: Relevant Kinematics, rorce, and Energy

(‘*\

Start a problem by asking “What is the object doing?"”, then “What is causing it to do that?".

Virat direcon i It moving In (f Swo And X and y components)? I i moving at constant v (this includes v « 077 s it accelerating? Force? Ensrgy change?
See I enengy soives the prodlem fiesl. Then Bink force and Kinematics.
Most common usage is Saxed. But, the Most COMMON USEQE IS CRen 8 SPOCH! Case. Kaowing the overall equations 2nd Iogic wil aliow you 10 s0ive any SCenanc

Situation Kinematics Force Energy
Constant Velocity Newd conesant velocty Adways thick sum of ece | nera only. No force, No energy needed.
Fy p W=F-dowst Waeore 0 is B sngle botween F ang d vectons
e Forces ave vertical, whie | W = F-d cos90"
\__v._l or moson s
L enbe |G
Xaw
Fymmgeost 0 siope
Accelerating in x Use Kinamatic Equasons T"";.mm A $5roe rough a distance.
’I v, =V, var W, =T F, -deosfl Where 0 is e ange betwoen F and d veciors
N
¥ N ,‘l.,“!,h(,_,] SF.=F -F WwF.doosl'  Nomtanding forces present
- _f’ : ._;‘. ! This tme work i Gone, S0 B0 s & & enkgy.
R e RN LT & LE, =F, -F, W« Afmergy
3 Jdorx oson
. T, PV.AK-—;-n(Av)' The coly thing changing is veloclty, so K is changing.
lay ......... "-'.’+"“ £F,-F,-F ................ " -:‘:I",h ...............................................................
examge W=
TF... b v, +2g0r-2,) TF < ~F, F, -k No retarding forces
1 =AU, =mglh| Height s changing, %0 Uis changing.
;-y.".,ﬂiv‘ : :
tll }5“), HOrTontal sropecie o l’-M-z(M) Velooky is changing, 30 K is changing.
Fe i ! ] i
5 NM'EH(”)‘ Mjm’:-m,-osav’, Energy conserved.
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Situati Kinematics Force
Inclines = Kinematic Louatons Apply | Moton 16 parailel 10 SI0D8 | Work and energy Can work pacaliel, in he X. aed in De y
Acceleraticn down the slope aR. form simdar
., v, .y, tot b by e o WeFE- 4 Force and detance vectons riangies.
y v wv, +2a(x-x,) |F,end Fu Thamedantot | W =F, 4, Work depends on F asd d being paratel
! $1680 Mo veciers B WeF,-d 50 any pair of paraliel vecior wil solve Bhe problem
Tl b 1
F. direction a8 +, In some W-ann{m)’
o Fy v, -v, 5t & is usedd o
A . reverse tis (f e object & '-AU,-JQM
i B B EZ”&» F . ] i
F ,-yoov";+-;-‘r' = ."e“o — WMUEH(A'I) Moi:\"; .m,‘i'v’!
.-
"Down a curve Kinewatcs Fal Foros Fais Erorgy @ droctoriess
oot force s changing | The net force is changing 4
S e e e | e veckors Fyma Ay | the veckos Fyand o v-uc-é-(u)’
change. In e | change
Less stevp, & drecton Is changing. N’-AU.-th]
> uM-%n(Av)’ m-rln’. -uw\,+iuv’/
The Kinematc Bquations 2
T T ——
JSHY . L No Iniial velooty moving 10 8 height of zero.
PYTESPERRE - 2 .
Pendulum or Swing Kiromatics Fad Force Fais Energy Is cvecicnioss. .
See scoslenaiing down @ | See sccelerating down & 1
R curve sbove. curve above. ﬂ-AK--z--(M)'
velocity restoring fore is greatest =
- il I oireni by W = AU, = mgih|
qp\,,--'-nv‘..-. If £ 2 1o Initial velocty and poes all the way down.
h=R~y The velocty s greatest st rm&:::.::nb 2 ST 2 o .1
y-JR‘-x’-RmO o o oceserston s af moton no poterdal.
) " -'
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Situation Kinematics Force Energy : I’
Object on string, Targenta! Velocty Center seoking Uniike provious scenarios, the object definiely bas e wp.
Vertical loop irsartanecus weiocty 8 | Forco is contrigatal, £y s the | Thevo s @ height diferonce Som 10 1o botiom, But the object has speed at

v fangent 1o Me circlular sum of force In Giroular the 1op &s wel  And the boom may not necessarly be the lowest point in
\ motion. moton. Towssd center s ». | the problem
: 1 2 1 :
- e tordecn ot the - - -~
v Fw’_p’pu M"‘L{m" m_,'zw...,
Acceleration s loward ) fnd
canter, contripetal. Find tersion ot the botiom,
Object on string, Tangental Velocity Center soeking o werk & done
W e F.doost Whare O & he anglo tetween F and o vectons
W= F-doosW'
)
F ) ] Al arry instant the direction of motion (langent 1o the circle) Is perpendicutar
| A I:: ’ center. aniipetal =yl +F | 1 the Center seeking F,, e Fr. and the F,
F a,-f- And for 0% fevolution there 5 no otal Ssplacement Som e onigin, since a
- r single revolution brings you back I the staning point
Object turning on angental Velocky Vil is heve cirtular moton? | No work is done
flat surface Sy Cbject not siding off disk, or | See above.
F (e GAr huming 0N & road.
T
‘ F,=F,
s
F‘ r ‘

Roller Coaster Need unform siope Forca certipetsl in Be loop. | Lnengy works everywhers, with s Grecionioss advantage.
Kinematics only work on | To find he speed noeded 10 | You can soive for any point A oher point B. Use D complieie
mctons Pt have have passongess feel oquation mwﬁmm:‘wmhmdmym
constant siope. woightiess o the 1op of Pe An excepion is the lowest poiet on the Fack, or if i starty with 2er0 velocity
¥ the trock is cunvedtry | O & e op of 8 NI (s i urlikaly since roler<oasters don't siop at Pe top of
onesgy. F «F, each hif). ¥ & has velocky and height at the 13p yOu need 10 iInclude both
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Situation Kinematics Force Energy
Spring Konematics Fal Force Fais 3 drectoness.
See Down and See Down & curve, and
*-. P Peandulom $00ve. Pendubum above. '-AK--'--(AV)'
2 i ' ?
i i E:NW The weloclty Is 2eo @t Tre resrng force e groatest : :
$ ' ’ oI - X Al Madmum +- X l!'-w,-_&(&)
; : ¥ & starts ot maximom X (amplitude) and ol the springs energy
i ; o x R convents
;N;*Whml Il'm::lml mwd'.ww[“)uwum
H H 1 - = .
TN socmmcaton P R L L
Particle accelerated | Polental dfference. The force of the slecinc feid “New s of erergy. DUt energy i 538 corserved.
by electric field Vielochty Incrosses. Fegk W = AEnergy
Postive changes go in the Y |
‘ But, + particies are mane W =AU, =gV
I M“:;mm 1 i |
o3 o -
fnel velooiies. tV.OEIV'o-qV,*zm’,
Charged particle i acts e a projectie Tinche hokd & parpendcuiar | Vork Is 0one 1t e Grection of (he slecic feid.
WerkFd
WegE-d
No work s done
W« Fdcosr
w0

Al any instant he direction of moton (tangent £ e Circle) is porpendicular
10 e center seeking F, and the Fy.
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> Collisions

Momentum is always conserved in a collision
Know he folowing equations

MV tmy, smy, Wy, 2 otjecas balore, 2 objects afler

2 otjects balkore, 1 00jects after
(W, +m, )y =my, +m,y,, 1 objects belore, 2 objects afer

¥ there are moro Than beo objects add A v, MV, olc

I e collsions happen I two dmensons, X and i, tum all v vecions into X

and y componants. Solve Ior e rescll in the x drection and then solve for the

et s the y drection. Take the final x and y and use Pythagorean Theovem
10 §nd B oversll resuitants.

If the object has momentum it also has kinetic energy.
Total energy is also conserved, but energy changes forms,
Perfoctly elastic collision (An kealzed unrmalistc case)
Kinatic onergy is consarved in this rare case.
Use thess two equations logether | System of 2 equations & 2 varibles).

AR AL AR A

my, rmy, w(m em )y,

ln‘v". + ln,v,'. - %-‘v‘Z, 4--;-01,7,2,

2 2
Inelastic Collision (The comemon type)

Kinetic enorgy Is lost or dissipated.
There is less kinetic energy afier the colision.

xn-v-.-n -zx, 'EK/

(Note s & the opposte of change In Kisetc anargy. Changs n
Mm)uwi&-& The vadue s the same, but the sign s
reveryed

] I 1 1
K ot tanpant ™ [-i--‘v". + -i.,v,'.)-(i-n‘v‘ 2,+ 5.,»,2,)

The kinetic energy lost often turms into heat from the impact
K_,.__,-ntér

Circular Motion

The key to circular motion is to ask:
“What is causing It to stay In a circle?"

Contripetal means center seeking

The direction of motion is toward the center |
Any force poning 10 the conter is & positve force. 1
Ary force poining away from the center s @ negative force.

Forco Centripetal is the sum of forces in these problems
s not degwn on free body dagrams since £ is the net force.

Any force (gravity, tension, Iricion, normal, magnetic, ofc. ) can contibute © F,
Posaibie equations
E-F. To fnd minkmum speed & the e of a rolior coaster o
F.=F, Otjoct i revoving 06 @ Borlsontsd surace, o & Caf luming,
F=F If & (honzontal) swr; tpns tw copect © 8 horrontsl crch
t;-,fr,'-t;’ If an objoct at e end of & string is spiening Twough the ar
md gravity pulls B sting down Som e horonial
F‘IF'QF‘ An cbject (s the log) spinning ot the end of a sting Ina
verical ardde.
An object (at the botiom) spning e end cfa st g n e
verical ceie.
F=F, nside an amusement park ride (Graviton)
E=F, For 0 charod particie in & magnatic feks
Substitute and solve.

————

F,=F-F,

Fom—
Velocity Is Tangential
The natastarec.s veooky i3 langent % e Grostar moson
ass T 8 the panicd, he Sme for cne revelaisn,

v-—-

¥ the oBject i feledsac (the force s300s working) then e object will move at
s velocty I a direction tangent 10 the clecle at the time of the release.

Stady Gubde and Review
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Rates and Graphing

A change in a variable as a function of time (in seconds).
In the graghed examples the y intercepts and sicpes would depend on
whaere the problem started and on how fast the rate is changing.

Constant Velocity: changs n positon
Vdoelybudop(dmﬂn)dmmm

I vl ‘/ | :
Acceloration: change in velooty a--'-
Distance Increasss (or decreases) v an axponental manner.
+a -
‘LJ ‘K
¢ ¢
Acceleration is the slope (derivative) of velocity time graph

+a -8
v v
¢ ' ¢

Areas Under Curves

Veloclty Is the area (integral) under the acceleration graph.
Displacement is the area (integral) under the velocity graph.

*** Work is the area under the force distance curve.
** Work Is the area under the pV (pressure volume curve).

Cmmuﬂo W = pAV
’
Isothermal Line AU =0, 50 0= W

4

v.-

Rates and Graphing

put

!
Remember you can Comvert dractly 3 work (Or anergy) from power if you soive
Do prodiem using 1 second for Sme., 100 W, moans 100 J in one
socond). If you oot Indormation about S der i the problam, jest meliply by
e amount of ime 10 find hhe actual total work (or Example: ¥ the
100 Wein defivered for 1 minute, thee 100 J were delvered aach
socond for 80 5. S0 6000 J of work (energy) was done, wsed, or delivered.

Current amount of charge moving through a point In a ciroutt I-%Q
Current stays the same in a serfes circuit Al the resistors are n
Ine. It's lce a raf®c jam on one road with no allernaie rowtes. Al Pe cars are
Foing the same $p80d 00 the eatire rosd, 30 the amount of Cars paasing any
point in a cortain tme nterval & the same everywhere.
Current adds in a paraliel circult The slectrons have muitpl
patwiys 10 choose fom. i 100 C amve at & fork in T circult they must spit
wp. Due 1o conservation of charge. the amount of slectons s the paraled
paths must add wp 10 e amount of electrons amving af the fork.

Ad

emf’ change n fux (magnetc fald Tvu an area) t--;-

Ramamber, Curment can only b penersted by & changing flux. S0 a dosed
00p of wire must move Brough the fleld, or the kop must be geling lager, of
e loop must be rotsting.

Loop moved thry Bar moved, enlacging lcop Loop rotates

_a-.«mo ey B-Acosd

f
x}
X R R

Power:  Work (ang any form of enargy) done n s bme

cw

XXXX

2
- Ao

X X X X

xixx
X X

X X X X

-\‘
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Wilter Hreas ARediey,

Newtoa's Three Lawx:

L. Bodies st sest recnninn ot rest and bodies in
 Significent figeres - refloct S0 precision of the mothon remais i soticn weless sctod cpon
..-\/ ‘e precise meavarernent used in soivieg Be by an cxtermal force.
prodlers. Usaaily not the anvwer provided by 2.The scceleration of an object bs propoeticnal
your calkoslsior, uuu“hu&;u -
and 0
— Mpopud.eg.--n
3.For evary acthon there |s an equal sod
Disglacement and velocity - vecton opposite reaction.
Accelerstion - vector, if of Y, Fooce (s measnived in
- - change of velocity, rewions (N) (kgm's’)
Free « Isolute the object of
Relaticnships of Gstasce, vekoxity, time, and huu:l"‘-habddhtx-ﬁg
acceleration (whee acceleraticn i corstant) upen it
Ax=%m * Friction - force exertod 21 the inmerface of two
bodies
M'ﬁN’%ﬂd ".m
bt Nermal fooce - force exerted om ene body by
'I."“:‘“ MM“~W
| -
Work - prodact of e magnitads of the Potertial energy s measared in joules
cotzporsnt of a force dloag the direction of 5 - o
displacement and the displacement. [n the atserce of Siction, mechanical eseryy s
conmerved,
Wee ™ Foud oo @) M»MNW”::" -:’m
e oy aay-
Work is mensused in joules () (g o) AE, = ME,
Kinetic energy - energy siscciated with an PE, + KE, = Py + KE,
object in motion, dependert upea miss and
spead The Work-Kinetlc Energy Thecrsms states:
‘.Qd ’~.m
Kinetic enengy is measured bs joules (J) MR =2+ Wy
Gravinbozal potcrssal eoergy s the potential
enorgy associsted with an object due w
position relative 10 & grevitational seurce
Uy = mgh
Elastic posential encegy is the stoeed erergy ina
fQ stresched of comprensad elmtic cbiect
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Power it the rate at which work b performed.
F~5
A&
As akersats form ic
Febv

Power it meanoed in watts (W) (gm’s’)

Lincsr momentars
p=mv

Momentem |s 8 vector quastity with &s directicn
t2atcking S direction cf the objects velocity.

Felp
Al
Froe (a, we develop the mpulde-momensan
htcees:

Far=ap or ¥Fa1= 8p = mvy-mm,

In all imtesactionn Setween inolated objects,
mornenium is cotserved

¥y * Wiy = W Vig ¥ My
Elastio collishons - iKizetic energy o conserved
Wayvy 4 Vimgvy” = Heyvis ' Vg
Inolastic collistons - kineto entegy is not
conserved

Cemter of mass - the polst &t whikh a body's
mas may be comiderad 0 be concentrated 4o
serglify calculesions

./




