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Physics Formula Sheet

Chapter 1: Introduction: The Ry = A, + B, v=Tw
. . v2
Nature of Science and Physics R= / RZ + R? ac=—
_ —bt+Vb%—4ac R a; = ra?
xX= 2 6 =tan™' 2
a RX FC =mac
Radius of Earth = 6.38 X 10° m 2 mp?
Mass of Earth = 5.98 x 10%* kg h= % Fe=—
¢ =3.00 x 10° m/s , 9 2
Nm? = ango tanf = —
G =6.673 X% 10_11ﬁ g 5
N 602><1023g vy =vcost Fe =mro
4 = O. _ . mM
k =138 x 1023 /K vy = vsin6 F=6-5
= 1. "
rR=831/ . v= Ut :g
_ T
0 =567x10"8W/(m?-K) 0 = tan-1 2 T2 13
k=899 x10° N -m?/C? Vx Tz 3
Ty
. =—160x1071°C A2
€o = 8.85 x 10712C%/(N - m?) Chapter 4: Dynamics: Forces 2 = WT3
o = 4Tt X 1077 T -m/A and Newton’s Laws of Motion NER
h=663x10734] 5 F... = ma 2 a2
m, =9.11x 1073 kg w =mg

m, = 1.6726 X 10727 kg
m, = 1.6749 X 107%7 kg
amu = 1.6605 x 10727 kg

, kg
Density of water = 1000ﬁ

Chapter 5: Further Applications
of Newton’s Laws: Friction,
Drag, and Elasticity

Chapter 7: Work, Energy, and
Energy Resources

fs S usN

Chapter 2: Kinematics

| fre = N

Ax = xp — X
At =ty — t,
Ax  xp — X
At -t
Av vy — v,
At -t

<
Il

Ql
Il

X =xy+ vt
vo+v

2
V=1, +at

V=

1
X =X +v0t+§at2
v? =v3 + 2a(x — x)

m
g=980

Chapter 3: Two-Dimensional
Kinematics

A, =AcosH
A, =Asin6
R, = A, + B,

1
Fp = E(IpAv2

F, = émnrv
F = kAx
_1F L
ra?
F
stress = —

) AL
strain = L_o
stress =Y X strain
1F
= S Lo
1F
BA"

AL

Ax

AV =

Chapter 6: Uniform Circular
Motion and Gravitation

As
A0 = —
T
2w rad = 360° = 1 revolution
AQ
w

" A

W = fdcos8

KE = Lo
=5mv
1 1

Wher = Emvf - Emvg

PE; = mgh
1 2
PE; =Ekx
KE, + PE, = KEf + PEf
KEy + PEy + Wy, = KE¢ + PEy

Wout
Eff =——
Ein
w
P=—
t

Chapter 8: Linear Momentum
and Collisions

p=mv
Ap = Fp At
Po = Py

mqVgq + MmyVoy = mlvfl + mzvfz




m,v; = myv; cos 6, + m,v; cos 0,
0 = myv; sin6; + m,v; sin 6,

1 1
2 2 72
—mv; = -mv;* + -mv
20t T2 T2
+ mv;v; cos(6,
—6,)
_ v Am
T m At g
Vem =

Chapter 9: Statics and Torque |

T=1rFsin@

r,=rsinf
MA = E = l—L
Fi lo

liFi = lOFO

Chapter 10: Rotational Motion
and Angular Momentum

A0
T
V=rw

Aw
=4

Av
at=A—t
a, =ra
6 =wt

w = wy + at
L
9=w0t+5at
w? = wj + 2a0
wy + w

2
nett=Ia

w =

Hoop about cylinder axis: I = MR?

2

Hoop about any diameter: [ = %
Ring: I = = (R? + R%)

Solid cylinder (or disk) about
cylinder axis: I = MTRZ
Solid cylinder (or disk) about

MR? | M{?

central diameter: | = — + —
4 12
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Thin rod about axis through center
1 tolength: I = Ni—{:

Thin rod about axis through one end
1 tolength: [ = MT{Z

2MR?

Solid sphere: I =

2MR?

Thin spherical shell: I =

Slab about 1 axis through center:
= M(a?+b?)
12
net W = (net 1)6
L
KE,,: = Elw
L=Iw

. _ AL
ne T—At

\Chapter 11: Fluid Statics

_m
P=y
p F
A
Pyem = 1.01 x 10° Pa
P =pgh
P, =P, + pgh
F, _F
A A,
FB = Wfl
. Pobj
Fraction submerged = —
Pri
. ) P
specific gravity = —
w
_ F
V=1
4
p=2r
r
2y cos 6
p = 2Veose
pgr

1
Py +5pvi +pgh

1 2
=P+ 5PV
+ pgh,

1
(AP + Azpv2 + Apgh) Q = power

v, =./2gh

_ FL
n= VA
0= Py ; Py

8nl
R=—
r4
_ (P, — P)mr*
Q= 8nl
2pvr
NR = p
n
vl
wy = 22k
n
Xrms = V2Dt

Chapter 13: Temperature,
Kinetic Theory, and the Gas
Laws

Chapter 12: Fluid Dynamics
and Its Biological Medical
Applications

4
=7
Q=Av

Av; = Ay,
N A1V = NyA,v,

T(°F) = gT(°C) +32

T(K) =T(°C) +273.15
AL = alLAT
AA = 2aAAT
AV = pVAT
B = 3a
PV = NkT
k=138x10"%2]/K
N, = 6.02 x 1023 mol™?*
PV =nRT

3kT
Urms = 7

% relative humidity
vapor density

" saturation vapor denasity
X 100%

Chapter 14: Heat and Heat
Transfer Methods




1.000 kcal = 4186 ]
Q = mcAT
Q =mly
Q =mL,
Q_ kA(T, — Ty)
t d
Q = geAT*
t
g=0567X 10_8;
s-m?-K*
Q’;” oeA(Ty — T{)

|Chapter 15: Thermodynamics |

3
U= ENkT
AU=0Q-W
W = PAV (isobaric process)
AU = Q — PAV
W = 0 (isochoric process)
AU =Q
Q = W (isothermal process)
AU =0
Q = 0 (adiabatic process)
AU =-W

Eff_m
" Qn

Eff =1- % (cyclical process)
h

T.
Effc = 1__

h

Qn
W

COP,op = COPyp —

Qc/tl
Qn/t;

COPy, =

Qc
1=—
w

EER =

Wanavai = 4S5 - Ty
S=klnW
k =138x% 10_23]/1(

Chapter 16: Oscillatory Motion
and Waves
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1 2
PEel=§kX
m
T=2T[\/%
1 |k

I =% |m

x(t) = X cos <?)

2wt
V(t) = — Ve SN <—>

T
2nX k
Umax = T =X E
kX 21Tt
a(t) = — —cos )
vstrmg /L
m T
1 J—
s 273K
P
A
Asphere - 47‘[7‘2
_ (4p)?
2pv,,

C=ey—
F
€= 8.85x 10712 —
m

A
C=K602

Qv _cv:_@?
Beap =5 =5"=75¢

Chapter 20: Electric Current,
Resistance, and Ohm'’s Law

|Chapter 17: Physics of Hearing |

B = (10 dB) log (é)

f=h ()
fs = fi — f2l

fa= n(;_‘Z)

Z = pv
(Zy - Z,)°

“= (Z1 + Zy)?

40Q

[=—

At

I = nqAv,

V=IR

pL

R=—

A
p = po(1+ adT)
R = Ry(1 + aAT)

2
P=1V=—=1I%R

Chapter 18: Electric Charge
and Electric Field

Chapter 21: Circuits,
Bioelectricity, and DC
Instruments

lg.] = 1.60 x 1071 C

F=k |Q1gz|
r

E=F/q

poil

Chapter 19: Electric Potential
and Electric Energy

RS=R1+R2+R3+
1 1 1 1

—t+—+—+
V =emf —Ir
t
V=emf<1—e RC)
T=RC
L
V=Voe rC




Please Do Not Write on This Sheet

. 2 R 1\ 1
Chapter 22: Magnetism cosg = sinf = (m n E) E
F =qvBsind Pove = LmsVims COS @ . _ A
mv sinf =m—
"= v
q Chapter 24: Electromagnetic 9 =122 A
€ =Blv - %D
] Waves
F =ILBsin® Zt_ln
T = NIAB sin 6 oL T2
p =t VHo€o 2t =My
- 2mr E I=%1o
g ol B¢ I=1Iycos?6
2R c=fA tan@, = 2
B = ponl ceE? "y
F _ MOIIIZ Iave = 2
L 2mr _ cB} Chapter 28: Special Relativity |
ave — ﬁ
Chapter 23: Electromagnetic E, ;0
Induction, AC Circuits, and lape = 210

Electrical Technologies

Chapter 25: Geometric Optics

® = BAcos 6
AD
= —N— 6, =06
emf i i Cr
emf = vBL n=s
emf = NABw sin wt n,sin6; =n, sin 6,
V. N I n
—S=—S:—P 96=Sl'7’l_1—2
Al 1
=-M—= P==
emf; yr 7
Al 1 1 1
emf = —L— B T
At fd, d
L=n22 i_ &
Y ms.-=-T
2 o o
L= HoN“A R
? f=5
1
Eipng = EL12
. Chapter 26: Vision and Optical
I'=1, (1 - 67) Instruments
L 1 1
T=—= P=—+4—
R d, ' d;
I=leTr m=m,m,
[ = \4 NA =nsina
X, f 1
_ flH# =5
X, = 2nfL D~ 2NA
=L %=1l E? = (po)? + (mc?)”
XC M — &
_ 1 fe
€7 2nfC
Vo Vims Chapter 27: Wave Optics
Iy =— or Ly =
A Z 2
Z: R2+(XL_XC)2 )ln=;

1
fo= 2mVLC d




