College Physics

Formula Sheets

Panial credit will not be given. so doa't bother handing in unless it is corect.
m

Show all your work clearly!ill.

1n the figure below a pendulum of mass *m” and bength *L* is pulled back an
angle "0" and released  After the pendulum swings through its lowest point, it
encounters 8 peg "Q" degrees out acd "r” meters from e top of e swing. The
mass swings up aboul the peg undl the swing becomes slack with the mass falling
iaward and hitting the peg.

/L:'

Show for this condition:
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Conservation Laws:

Kinematics Linear Rotational (Angular) Tangential
Displacement: Ax=x7—x; A =08r—6 §=0r
Velocity: v= % W= ?u—s vy = Or
Acceleration: a=s %—13 X = %" ar = or
Constant g formulas: | vy = v; +aAt @ = ; + aAr

Xf =Xi+ VAt Of = 6 + @ggit

xf = x;+viAr + %HAIZ 0 = 0;+ WAt -+ %O:AIZ

v =vi+2a(x;—x) | 0} =o?+2a(0; - 6)
Uniform Circular Motion:
Centripetal @: | @, = ~Vr~2~
Period: 7= Qf", in uniform circular motion

I= }, where f is the frequency
Dynamics Translational Rotational (Angular)
Equilibrium: Foa=Fi+F+..+F=0|Tu=0
Torque: T=rF =rFsin¢
Newton’s 2 Law Foot =mid Tner =10
Momentuam (single): | p =my L=1Iw
(system of particles): | Y. g=pi+pr+...+ P LL=Li+1ly+..+1L,
Impulse: J= !_?’a,,gAt =AY
Work: W = Fdcos@
Kinetic Energy: K = dm? K=1llo?
Work/Kinetic Energy: | Ky = K;+W
Potential Energy: Uy = mgy = mgh
Va= %kxz
Thermal Energy: KEy = Fulx
Mechanical Energy: |E=K+U
Power: P % =Fvcos@
Forces:
r_'\Txft:ight: mg
Friction: L <pn Constants: -
fo= pan Acc. of gravity: g =9.80 m/s

Spriag E = ko Grav. const: G =6.67x 1071 Nm? /kg? |
Gravitational: F = Q"%

Momentum: (P1x)f + Pax)y + = (P1x); + @ax)i + -
(Ply)f + (sz)f L (ply)l- i+ (pZy)i e
Energy: K; + Keot; + Uga t U, + W =Kr + Kmtf + Ugf + U,

iE

+ AEy,
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Center of Mass & Moment of Inertia

o — X1 T Xomp + . . Xnitty — Yimy - yomy + .. F yuii,
com = " T my + . F g S T e—
= Emﬂ‘?
Objfect and axis Pictare 7 Ohbject and axis Picture i
/ '
Thin rod, Sant Cylinder or disk, \ FoolaR
about eenter about center
Thin ved {of any J,-_-w.* Cylindrical hoop, // \\ AR
Cross section), about center <o
about end
Plane or stab, EMa® Solid sphere, /‘\{ MR
about center ahout diameter { |
N
St
Planc or stab, LM Spherieal shell, s
ahout edge about dismcter
Mathematics
. . - __adj., .. app. . opp-
Trigonometric formulas: cos 8 = hyp > S1D 6= Typ > tan 6 =-"% 7
Pythagorean theorem: @+ =c
3 Ar
Quadratic equation: ax® -+ bx+ ¢ = 0; Solution: x = :%%—4@
Circumference of a circle: C=2nr
Area of a triangle: Lbh
Area of a rectangle: Iw
Experimental
eage ¥ e Eifav"“fi s Ifav—f] ‘Hfav‘fzi“}‘---
Avg Deviation: f =55 = N
Uncertainty: Of = fruax—f
Conversion Factors

360°=2xrad, 1rev=27 rad,
lkm=1000m, I1m=100cm, 1m=1000mm, I kg =1000 g,
j=10"°, n=10"%, p=10""
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COLLEGE PHYSICS I1
FORMULA SHEET
m s 2
g = 980 1.00 atm = 1.013 x 10° N/m
8
kg o
Puse = 1000 — 2nrad = 1 rev = 360
m
¢ =3.00 x 10° m/s
N4 =6.022 x 10 particles/mole
J
kg =1.381 x 107 ——— R=Nyks=8.314
? L& 1 K (particle) Nl = B3 mole K
F =mi If acceleration is constant then: x f=x+ot+S at*
v, =y, tat

2 2
v =0; +2a(x, -x,)

@ = 2
Vv
- u
=i a SUre = p- Pam

P A gauge pressure = p - py,
p=pgi+p, Fo=p,V,g

AV 4 2 1 2
Q:E:Aﬁ%_/&zvz Prts PO +P8Y =P, 3P0, +P8Y,

Lv 7R Ap
Ap=8 — =v A=
p m Q avg BUL
T, =2T.+32 T=T.+273.15
AV = BV AT AL=alL, AT
Q=McAT Q=nC, AT Q=nC,AT
Q =ML, (melting) Q=ML  (vaporization)
Radiation: ~ eutiel _ ¢ 5 4 T (i”;' =edA(T*-T) 0=567x10° W/(m*K*
Q _ (kA7
At conduiction L
_N i M (in grams)
NA Mmol

College Physics IT Formula Sheet

14



College Physics Il - 2

\](v]2+ 0,24+07+ - +0y°)
N

- 2 -
vrms - ('U )nvg -

w M

. — N
IDEAL GAS: pV = Nk,T =nRT ( ¥ ) K,,

p e
= Lmp? K, = 2k, T (monatomic ideal gas)

avg Zz rms

1

Vf
W =nRT In v (isothermal)

monatomic ideal gas E,=N Kavg =2 Nk, T = 2nRT = ipV

Cr=(5/2)R Cv=(3/2)R
diatomic ideal gas Cp=(712)R Cv=(5/2)R
AEﬂi = Q - W
W=pAV (isobaric)
W - 1
Heat engine: W, =0, — Q. e=—2 = Qi —Qc e, =1-—%
QH QH TH
Qe Te :
Heat pump: Q, =Q.+W,_ COP=— COP_ = (cooling)
W, T, -T.
1
COP = L27] COB. _, =-——¢ (heating)
Vvir: TH - TC
SHM: a= —w'x x = A cos{wt} OR x = A sin{wt}
v= —wm A sin{wt} v = w A cos{wt}
a= —wA cos{wt} a= —w'Asin{wt}
Pl
o f
mass/spring: F, =—-kx u,= 1k
2
W= 2.l T= ZEJE
m k
E=K+U,. Ly A=imo? + ok
2 2 2
. ., 8 L
simple pendulum: w == T=27 |—
L g
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WAVES: I= S OWet Intensity ~ (Amplitude)® Spherical waves: = s =
Area dxr

A 1

v=—=4 w=27 =—

~_as / =1

harmonic traveling waves: y=A cos[(Zﬂ' it (-21] x:]

A
. Ptensfun
transverse waves taut string T e
#

path difference _ phase difference

interference:
A 27 rad
constructive: | path difference | =mA where m=0,1, 2, ...
destructive: | path difference ‘ =(m +%—);L wherem= 0,1, 2,...

STANDING WAVES :
General form (for one fixed end at x=0): y =2Acos(27 ft) sin[%’r x]

Taut string fixed at both ends, or sound wave in an open-open or closed-closed tube:

2L v
A=— and f =nf where n=1,2,3,4,5,... and f =—
n

" 2L
Sound wave in an open-closed tube (open on one end and closed on the other end):
ﬂn“—"ﬁ'— and f, =nf, where n=1,3,5,... and flzi
n 4L
SOUND:
B = (10.0dB)log (IL] . I =107 % I=1 T

$,-B,= (100 dB) log[i—zJ

1

: ¢ s + 4 vt vobsc’r’uer
Doppler Effect using magnitudes (textbook’s conventions): f'= f g ———
v

— 7 source

v -0

Doppler Effect using velocity components (as in workshop): f = f {’—D"]
Ux - USX

o =‘f1_fz‘
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ELECTROMAGNETIC WAVES & OPTICS:

Refractive index; n= raterial — "

v
Law of Reflection: 6’]r =6

Law of Refraction (Snell’s Law): 7, sin§, =n, sin#6,

Thin lens and magnification equations:

1.1 1 W_§

— HM=—=——

+
s s f h s

Double slit interference:

vacuum Auir = 1.00

. mAL
dsin(@, ) =mA Y, = T = s 2 maxima
i}
1 (m+ E)}LL
dsin(@ ) :(m+§)/1 v, SN m= 0, £1, £2, ... minima
Diffraction grating:
dsinf =mA m=0, £1, +2, ... diffraction peaks
y,=L tan@
Single slit diffraction:
. mAL o
asin(@ )=miA y = = ] minima
a
Thin film interference:
Constructive for O or 2 phase shifts; destructive for 1 phase shift:
A
2t=m—— me= 01 20
nﬁlm
Destructive for 0 or 2 phase shifts; constructive for 1 phase shift;
1, 4
=(m+=)— me= 0. 15 2, v
2 nﬁ]m
4/4
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