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D. /5 & 1S CONSTRNT JAS IMASNITUPE AND DRECToN*
2 ' — ‘V+ Ve
s=z%at +Vo'lf‘+$ s—-s,.=vf=(?_)’f

V=0al+l vE-v,2 = 24 (s-s,)

E X ans Y MO770NS ARE JNOEPENDENT gF EACH
OTHER . 10 FIND THE CoMPoNE TS AND To

RECONSTRUCT A VECTOR *

Ve = Vcos © vV
W = Vsw#6 | : v,
2 |
vV = ‘Msz +Vy A & [
&= 7an"' [ _Vy Y
Vi

ZI. DywAmscs
—
A Law oF InerTia : V Js CONSTANT, /N BOTH SPEED

AND DIRECT/oN, UNLESS THERE /S AN UNBALANCED,
EXTERNAL FORCE,

B. Forces Cause Acceier ATron : ma = ZEEKT&‘ENAL
5= mg S
Beware : Socve For £y FRoMm THE Y—=AX/S EQUAT/ON.

Fwn 15 NoT NECESSARILY EQUAL To Fy.

C. Acrxp,v//?sAcr/m/ : JF Ebopy A Excers A FORCE
on Body &, Bony 8 EXERTS AN ERUAL , OPPOSITE
FoRcE oA Eaby A.

D, PrRogecem socvone HNTS
TO\(HAXIS ff
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FOR MULT/IPLE PRIECTS,
WR)TE NeEwronN's Law P g

FrR EACH pBRTECT US/ N6~ 21’

ONLY THOSE ForcES Aol are 5@“)4‘/”%05/76.
Wit/ CAH Dzescrz.y AcT oN ma = ;;KSH _ ,a;’
THAT sBTEcT. Sowve THE Ma = F.°

S/IMULTANEOUS E QUAT/PUS.

7. L rorm Crrcucar Morion -
A
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n.

Force DIAGRAM

“(Mosvzy/ d%

- — )
A ANMN F ARE AL WAYS PARAcLLEL,

e e .
Woen F Aand V- ARE PERPENDICULAR,

wv.cy THE DIRECT/ON CHANEES.
P/RECTZON /S

-l;; Z/ }? ARE Atce NoT CONSTAA/7; CHANE/NE.
Vv=wr ’ L = AAIé.IlLAfe vecoc /Ty [RAD/AAIS/J‘EC']
£ = W,/ 21" £ = Freguency [ Ha]

7. Work And Ewneesy

A. BAsx LRsiATronsxiPs

- - - -t
Worx = fF’dx = F-X /7~ F~ /s CMSTAAN;
UNLIKE SPRINES
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Powee = lWore KE = [ ™
TimeE *

/_f,_ = mq Fe = —kX

PEj = ”’ﬁ'[” PE = .z./. kx®

* B h/a;ez ~ ENERGY HJsOREM *° THE 7074c Wokk DoNsE
BY ALl THE FORCES ACT/NG on AN ORTECT ECQUALS

THE CHANEE N KLAET7e ENELRLSY.

ke~ k&, = 5 Woee = fFa’z ()

 FOR EXAMPLE, /N UNIFORM CIRCULAR Mo T/oN, All
FORCES ARE PERPENDICULAR TD THE MOT/o0N, THUS
THEY Do No WORK. THEREFPRE, THE K& Poss NoT
CHANEE A4ND THE FPART/CLE REMA/NS AT THE SAME
| SPeED. /7- onvLYf CHANEES /rs' blEECT 0N,
C, CONSEQUENCE * THE WoRE PovE BY CONSERVATIVE
FORCES CAN BE CALCULATED pucE N A LIFET/ME
AND MADE NnTo FE FoRMULAS. E;p//AT/m/ (1)
Becomes © KE, +PE, +PE. * Woek = KE +PE +PE’
WHERE “+ Wor x s IS THAT work. DoNE BY MoN —
CONSERVATIVNE FORCES, WHicH Wi MOT pave R E
Assoc/ATE WITH THEM.
. F= - dU U-", = - [Fd
ax

= — [(work povE BY F)

= {woag DowE BY Yok
A6A/NST F)
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F UseFur RecATionsHirs For Frwee
L IE pped THE K. E s CHANEING -
P=dke o~ AlEmv?) - mya
41 At
2. /F F s g&wen: P=F % = F.o
+
3 /F oy RE s chanbms-: P= 3PE - mal
| — &

Y. Lowvsae Moren Tum

A MX = ME, FME,
THE C M. CAN MOVE pNLY IF THERE ARE EXTERNAL FORCES.

FIADS ThHE CENTER oF MASS

B f—; = | PR =def = T =/MPULsE
ﬁ = 2 Feyr Eg Po = Z ’?XTE&NAL
At

-t —
¢. Coctisrons : P = F

FoR MULTI = DJMENS/oNAL COLLIS/ONS, BEE/N BY WR m7Mé

12 =/7__ FoR &£AcH AX/S.
b. Move, MOMENTUM IS CONSERVED WHEN THERE /S M

/VE?; EXTERNAL FORCE.



. KoTaTronic Kuemarics YA

A. Eqszc /eELAWpA/SA//Ps WAICH Al RIS /LD :

/. W= A8 | 3. 5‘—'/4)4’#
at

2 X = A = AP o /¢)=fo4/f
At P & dha

O /S MNoT A4 VECTOR SINCE +7 DOES MNoT COMMUTE.
W AND Lpysen 4. ARE PARALLEL , E/WWEN BY THE RIEHT
fHAND CdrRL RULE.

B. RoTaT/onA L — Z JNERR.

2
= r -
> & aEAD/AL —_—
V=rw R
Ay =T X A+ = TANSENT/AL ACCELERAT/HN
- = —
V=W Xr
) A ol Ty
7o DETERM/NE DIRECT/ONS * Ar =L xXT
- —_ = -
ar = W xV

C. For ConsTanT ANGULAC AlcELER ATION
!
w=ut+w¢> 5"2710(14 +4«J‘,‘£‘+9.

g-6 = Wi =(w+/do)t -yt =2 (6-8)
2

Y. RoTatsonge Dymamics
A. Basie Pecar/onsiHiPs
r=FxF Y= rFswb

~—

,Z':F'"F _ L= PPS/NP =

]

Y



B. SZ/HMA;a/ 187

Table 12.2
Rectilinear Motion ' Rotation about a Fixed Axis

Displacement [ x Angular displacement ’ o

. _dx -
Velocity V= “ Angular velocity ! w=7
Acceleration a= % I‘ Angular acceleration a = ‘2—‘:
Mass jtranslational inertia) | M 1 Rotational inertia ' !
Force F=Ma ! Torque | r=la
Work W= [Fdx | Work , W=[-ds
Kinetic energy M2 | Kinetic energy | Ha?
Power P =Fv i Power ; P=rw
Linear momentum Mv | Angular momentum U w

C. KE * kg * PE t Woex = KE_ + KE_ + P&
o TRANSLATs7 0N ° RoTAT/on o T R

|, FOR ROLLING wiTHoyT sSciPPNG: V = rw
2. IF THe oBIECT I sciPPiNG, A Fp wie ExerT
A TORRUE Tp REDUCE THE RoTAT/oNAL SPEED.

Tuus - Y = I
- - Vo -
s f;z- r I F -V,
FOR. DECELER AT N é
WHERE TUg = rw
D. W THE ABSencsE oF EX7ERNAL . TDRPUES * ,/, 3,5/
/e, ANGULAR MOMENTUM IS COMNSERVED.
Towo = Tw
MecHANI1CAL ENERSY /s NoT CoNsERVED,
i
% Ioa),?' _"_‘ Wo&b = 7z ILL)L

WHERE WIRK 1S SUPPLIED By ATHLETE'S MUscLeEs,

E. B/CYCLE MIEEAS THE PHYSIC/sT PUSHES THE
E{ff“‘ T/ - WHEEL UPWARD,
Lw u ¥ SUPPLIED
’ . = AL/A'é‘ = regrj Ry MHAND
S FO I o
T TP XF

'\ HAND MUST PUSH ouT oF PAPER OR WHEESL Wil 6o
/NTo 7HE PAPEQ

‘ 2
F. Paractec ~Axis THeorem @ I = Tep + mh
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Rec/ps : DeAw A Fprce D/IAGRAM . FUT AN AXIs ppf A
CoONVEN EnvT SPoTe
X-AX/S Y—AX/S Kordr ons
0 =25 0= ZFy

p=2¢ =3 e
IX. Simpce Alarmowre Mprson

A. STHM OCCURS WHEA THE RESTOR NG FORCE /<

FROPORT/ONAL To 7HE POS/IT/ONM,

B. ExampLE ° SPe/NES Fou COMWYNS oo

s

s Law -
mz = —Kgx
Sociurran) = X = A cos (wt+d) w=1Y
V= -Aw sw(wt+d) T=2m VY in/k

A= —Aw®cos /wZ"/'QI’)
C. E/VE',Q &Y CONS /DERAT/ONS
Ke +PE =

2
% m [“Aw S/N /(dt+¢)]l+ '2’2 K[A Cos (tdf"'d’)]
- PR
=3 kA _

D. /v//u-rs - ¢=0 IF THEeE MASS STARTS FRomM REST,
K IS /NVERSELY PROPOR TroNAL TO THE MNUMBER OF Co/ts
E. Fenbuiymus *

. /N A SPR /NG
S e mi- ="V )x
ww={3/2

2, Tors/ovae T &

.

- kK&
w=Ak/T r=2nyI/&

wHERE L = mipMeNnT OoF /NELTIA

K = TorS/oMNAC CONSTANT 2F WIRE

PIVOT
3. PHysicac : T O = —/mgd) & -
N o= Mgd,

g
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X. GravsrAarson
A . /VEWTaA/ s LAw oc | MV/Vé‘/esAL , G;GAV/TA ToN/
A= EmM
7 o

& 46'CE'4€&AT/0/\/ DvE o 552AV/7'7

j = &M r- = b/s 7AanmcE To CaarEL
rz
OF PLANET

C. Gravitarionde Prrev-rac 5/5(5.7
) Mear suerace sF P aver — wuers ? "

CAN 2E ASSUMED To BE CONSTHAT

Ll = Mglq,
2. N bevceac, Uy =O AN
U = — Ubri To Move PART/CCE Faprm INEIN 1 TY
w = - mrb_'j | |

3. For. A MANy PART/C¢CE SYSTEM -

W= -/ Gmm. + G-M,ms‘ + & ma iy

ria ' '73 r;.3

D Escare Veroc 11'7

KEs, +PE, = KE +P€
I mrs=- 6mM =o+0
2 R
&, Sareccsres - k& '—‘L/nv’z= L(&MH
W==6mH 1
EML., = - GMM
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F Kepep's Laws
S I paw o ELpdac Aesas
CoNsSER VATIoN 27 ANEwiAr MM EN T/
DUE TO ABSEACE 2F LXTECNAL TORPYES,
Fy /< cswruuy DIRECTED TowARD Sy

g
= Lx
Ve A VA

N = mvi X

A
2= Jaw sF 544/P TchL Ore, s

AS A RESUCT o7 INVECSE SEUAE AW

) Ll
5= LAW pF PE‘R/ODS

2

7 ) = / 7 2‘) wHers &7 A Ann B
2 3

R* 74 R* /s ORE/T™ THE SAME PETECTT

LR = AVfe sl Dr/S7HANCE FROM CEN TEAL. p SUA/ 70
CENTER. O6F PLANE T~

= SEM/I-MATve. Al)c = (X“‘.N)/Z

ERIVAT/oN - pa = %‘/
R [ T
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m(ZE)"_ enM
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ADVANCED PLACEMENT PHYSICS C EQUATIONS FOR 1997

MECHANICS
V=1 + at a = acceleration
1 F = force
5=S0+ Vol +3 at® f = frequency
h = height
v’ = vt + 2a(s — So) I = rotational inertia
J = impulse
2F = Fe = ma K = kinetic energy
d k = spring constant
F= f € = length
L = angular momentum
J=[Fd=np m = mass
p=mv N = normal force
P = power
Fr< p = momentum
(. r = distance
W=[F-ds s = displacement
12 T = period
K=3zmuv t = time -
W U = potential energy
P= ar U = welocity or speed
d W = work
AUg = mgh x = displacement
2 K = coefficient of friction
a. =L = o’ € = angle
r T = torque
v=rxF

Tem = 2mr/im
V= ro
L=/w

1 2
K—ilco
©=wy+ o7

F_y:_kx
S
U,:-z-k.rz
2r 1
T—‘(—o"-)—,

Gmm
FG=——’_£—Z
Ug = - S

® = angular speed
a = angular acceleration

ELECTRICITY AND MAGNETISM .

ZK—EB ) | A = area
B = magnetic field strength
E = F C= capacitance
q d = distance
E = electric field strength
I E-dA = _GQ £ = emf
0 F = force
E=-% I = current
dr L = inductance
€ = length
= 4—1. 2% n = number of loops of wire
T€o 1 per unit length
UE=qV=4 9192 P = power
Teo T Q = charge
C= % ?g i point charge
= resistance
r = distance
C= K_EdQA t = time

U = potential or stored energy
V = electric potential

v = welocity or speed

p = resistivity

C <G ¢ = magnetic flux
o . K = dielectric constant
1=92
dt
=lov=1cmy2
Ue=3QV=3CV
- Pe
R= A
V=IR

R~ 2 R;
P=1Iv
Fy=4gvxB
$B-de=uol
F=JId¢ xB
Bs = ponl
om=[B-dA
Py

U =3 L




