Brinkley: Physics 1401
Formula Sheet

Chapter 2: One Dimensional Kinematics

o AX=X;—X =X-X, e Constant linear acceleration

total distance traveled *a=a,
o averagespeed =

total time - V=V, +at
_AX X X 1
Yo =T te —t; - AX :E(VO +V)t
e v=lim v, = lim & |
TAts0 T A0 At . AX =V0t+5at
V, =V,
. aavsﬂ: L - V2 =v] +2a(Ax)
At t, -t
Chapter 5: Newton’s Laws of Motion
. Z F=ma . Fg =mg . IfN = Normal Force
Chapter 6: Applications of Newton’s Laws
. fi=nF . F=-kx.
V2
° fs < Hs I:N ¢ aCP = T
Chapter 7: Work and Kinetic Energy
. W=F.d=Fdcosd . W, =AK
. K= lI’nV2 . P = ﬂ = Fv
2 t
Chapter 8: Potential Energy and Conservation of Energy
. WC = —AU . Uspring = lkxz
» Uy =moy 2
« AE=AK+AU - W, =AE
Chapter 9: Linear Momentum and Collisions
. pD=mv N
P A5 D> mx, ~ ~ _
. z,g: lim 2P . X .= _ MiX, +M,X, +...+ My Xy
A0 At T My m, +m, +...+m,
_ Ar)
- XA, -3 ‘
a At (1-D elastic)
. rE<ZIE)avAt=AF) o Vi Vi = Vg Vg

mVy; + MV, = MV + MV,
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Chapter 10: Rotational Kinematics and Energy

Linear Quantity Angular Quantity
X 0 . Vt =lw
v ] . =ra
a a ,
m | . acp =lrw
_ N
T 2 2 2
F z . I=YmEP=mtmr 4
p L i=1
(N point masses)
° 9 = E 1 2
r e Ky==lo
2r
- T= * Ktotal - Ktrans + Krot
(0]
Moments of Inertia for Uniform, Rigid Objects of Various Shapes
R R R _
. . \ L
Fy oh - Fiio - ' s L
|.E 1..} lj | [
| [
1 U
Hoop or Disk or Long thin rod
cylindrical shell solid cylinder sk ar (axis through midpoint) Long, thin rod
I'= MR* I'=3 MR? solid eylinder ! =% Mi? [*"-“if‘ at one end)
{axis at rim) B [==ML*
=2 MR?
] R R W
fil i | ] - i \
B ) ‘ -f—;\ L AL
= Vot y L
\_1] 1
Hollow sphere solid sphere an
I_Gio:;k__[' 16T f-th:{ 3 |l:lT o Solid plate
T I=¢ MR Solid sphere {axis through center, Solid plate
[axis at rim) in plane of plate) (axis perpendicular

I= T MR® I= ﬁ ML? to plane of plate)

I=L M2+ WD)

Chapter 11: Rotational Dynamics and Static Equilibrium

« r=[fxF|=rFsind _ AL
° T=—

; | | | Se=hL

. T=la
_ e W=10
.« L=|rxp|=rmvsing . =TT
Chapter 12: Gravity
_~mm, 4’

- F =G . . T =M [,
. ] =-G m,m, (I’g x rcp when M>>m i.e. Sun/earth system)

grav

r
A list of solar system data is located . vV = 2GM
at the end of the formula sheet e R
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Chapter 13: Oscillations about Equilibrium

1

° f:—& a)ZZﬂf
T

R
a) L]

« X=Acos(at)
« V=—Awsin(at)
. a=-Aw’cos(mt)

. V:ﬂyf:2 .
k

F
. V = _|— (Wave on a string) .
\ M

. U= r% (Mass per unit length)
«  Y(xt)= Acos[kx— at]

2r .
. k=" (Wave number)

. f= IOIOg(II—]dB '

0

T=2x

| ~|3

T=2x|—

T=2x L L
gl \Vml®

Chapter 14: Waves and Sound

«

P P
I:—: 2
A 4ar

1+
(12

1+

Vv
fn = N—— Both ends open or closed

2L

fn = (2n - l)ﬁ Mixed conditions

fbeat =|f1 - f2|

Chapter 16: Temperature and Heat

5
. T =§(TF -32)

o T, =T.+273.15
« AL=0al AT .
o AA=20AAT
o AV =3aV AT = pV,AT

Chapter 17: Ideal Gas Law

« PV =NKk;T or PV =nRT

. NkB =nR (molecules of moles)

. Q =mL

.oy = 3k T *
m

. U=2NkT .

Q = mcAT
P= Q = kA(ﬂ]
t L
P=eoAT"’
: :Y(A_LJA
I‘O

F= s[ﬂJA
LO
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Chapter 18: The Laws of Thermodynamics

. AU = —W
W= P(§V . COP-= %(forHP)
. Q,=nCAT o1
Qp = nCpAT Qh
C,=iR & C,=3R . e =1t
s max Th
« PV’ =constant
Q .oas=2
. COP = Wc (for refrigeration or A/C) T

Solar System Data

Power Prefix Abbreviation
o radius of Earth: Rg =6.37x10° m 10" peta P
10" o1 T
« radius of Moon: Ry, =1.74x10° m 10° :1;‘1 G
« mass of Earth: Mg =5.97x10** kg e OeRA M
10° kilo k
« mass of Moon: 7.35x10% kg 10 hecto h
. 30 10! deka da
e mass of Sun: 2.00x10”" kg 1 i =
«  Earth-Moon distance: 3.84x10* m 1072 centi c
. nilli
e Earth-Sun distance: 1.50x10'' m :E 7 il "
micro n
107 nano n
10712 pico o]
107713 femto f
Conversion Factors Constants Copyrgh © 2007 Pearsn Prenice Hal, i
1in=2.54 cm e« G=6.67x10" N'm¥/kg?
1ft=0.305m (Universal gravitational constant)
1 mph = 0.447 m/s e vi=343 m/s (speed of sound in air)
1 1b = 4.45 Newton e I,=10"> W/m® (Threshold of Human Hearing)
1 hp = 746 Watts e kg=1.3 8x10% J/K (Boltzmann’s constant)
1 gallon = 3.785 liters e R=831 J/mol.K (universal gas constant)
1 m® = 1000 liters e 6=5.67x10" W/mK'
1cal=4.1861] . N A= 6.022x10% m"l“‘ﬂ%ol (Avogadro’s number)

1 Btu=10557J

TABLE 16-2

Specific Heats at Atmospheric Pressure

Substance c[}f(kg'x)] = 2 -
Material Latent heat of fusion, L¢{(J/kg) Latent heat of vaporization, L,(J/kg)

Water 4186 4 5
e 2090 Water 335 X 10 22.6 X 10
i 2010 Ammonia 33.2 % 10* 13.7 x 10°
Air 1004 Copper 20.7 x 10* 47.3 x 10°
Aluminum 900 Benzene 12.6 % 10* 3.94 % 10°
Glass 837 Ethyl alcohol 10.8 x 10* 8.55 x 10°
'C“’" (steel) :43 Gold 6.28 x 10* 17.2 x 10°
PPer 2 Nitrogen 257 x 10* 2.00 X 10°
Silver 234 -
Gold 129 Lead 2.32 % 10* 8.59 X 10°
Tiadd 128 Oxygen 1.39 x 10* 213 X 10°
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