CONSTANTS AND CONVERSION FACTORS

Proton mass, m, =1.67 X 1077 kg Electron charge magnitude, e=160x10"" C
Neutron mass, m, = 1.67 x 107 kg 1 electron volt, 1 eV = 1.60 x 10717 J
Electron mass, m, = 9.11 x 107! kg Speed of light, c=3.00x10% m/s

Universal gravitational

Avogadro’s number, N, = 6.02 x 10% mol™
constant,

G =6.67x10"" m?/kg.s’

Universal gas constant, R = 8.31 J/(mol-K) Accelerat;?ré;lrli}el’tsos‘igig §=98 m/ s?
Boltzmann’s constant, k, =1.38 x 1072 J/K
1 unified atomic mass unit, lu=166x10"% kg = 931 MeV/ ¢?
Planck’s constant, h=663x107* J.s = 4.14 x 107" eV.s
he =1.99 107 J.m = 1.24 x 10° eV.nm
Vacuum permittivity, € =8.85x% 10712 ¢? / N.m?

Coulomb’s law constant, k = 1/47e, = 9.0 X 10° N-mz/C2

Vacuum permeability, o = 47 x 107" (T.m)/A
Magnetic constant, k’ = u, /47 =1x 1077 (T-m)/A
1 atmosphere pressure, 1 atm = 1.0 x 10° N/m2 =1.0x 10’ Pa
meter, m mole, mol watt, w farad, F
UNIT kilogram, kg hertz, Hz coulomb, C tesla, T
SYMBOLS second, S newton, N volt, \Y% degree Celsius, °C
ampere, A pascal, Pa ohm, Q electron-volt, eV
kelvin, K joule, J henry, H
PREFIXES VALUES OF TRIGONOMETRIC FUNCTIONS FOR COMMON ANGLES
Factor  Prefix = Symbol 2] ) 30° 37° 45° 53° 60° 90°
10° giga G sin@ 0 1/2 35 | v2)2 | 45 | B)2 |
10  mega M cosf 1 /2 | 45 | 22 | 35 1/2 0
10° kilo k tan6 0 /3 | 3/4 1 4/3 3 =
1072 centi c
3 . The following conventions are used in this exam.
10 milli m I. Unless otherwise stated, the frame of reference of any problem is
1070 micro mn assumed to be inertial.
-9 II. The direction of any electric current is the direction of flow of positive
10 nano n .
charge (conventional current).
10712 pico p III. For any isolated electric charge, the electric potential is defined as zero at

an infinite distance from the charge.
*IV. For mechanics and thermodynamics equations, W represents the work
done on a system.
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NEWTONIAN MECHANICS

v =1y, +at a = acceleration
F = force
X=Xy t+yyt+ %at2 f = frequency
h = height
02 = vy? +2a(x - x,) S o= 1r‘npu'lse
K = Kkinetic energy
YF=F, =ma k = spring constant
{ = length
Fpie < uN m = mass
N = normal force
_ v’ P = power
a, = —
r p = momentum
7= rF sin 0 r = radius or distance
T = period
p =my t = time
J =FAt = Ap U= potenjual energy
v = velocity or speed
W= kd
K = lmvz work done on
2 a system
AU. = meh X = position
g =M u = coefficient of friction
W = FArcos @ 6 = angle
T = torque
_w
avg — At
P = Fvcosf
Fs = —kx
1,2
US = EIOC
m
T, = 271'\/%
4
T, =2n |—
P g
1
T=—
A
Gmym,
r
Gmym
U-. = — 172
G r

ELECTRICITY AND MAGNETISM

= area

= magnetic field
= capacitance
= distance

= electric field
= emf

= force

F = kqlzqz

= current

= length

= power

= charge

= point charge

= resistance

= distance

= time

= potential (stored)
energy

i
|
[
|
T YT RQ VAN >

[\
~
I

electric potential or
AQ potential difference

avg T TAp v = velocity or speed
’ p = resistivity
R = % 6 = angle
¢, = magnetic flux
V =1IR
P=1r

Rp :E+R—2+E+
Fp = quBsinf
Fg = BIlsin@

Ho 1
B=—

2 r
¢, = BAcos 0

Ag,

Cag =77
€ =Blv
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FLUID MECHANICS AND THERMAL PHYSICS

p=mlV
P=F +pgh
Fbuoy = pVg

4v = 40,

P+ pgy + %pv2 = const.

Al = al AT

kAAT
H="="
L

_r
P_A
PV = nRT = NkT

3
K vg = EkBT

a

. _ [BRT _ [T
rms M #

W = —PAV
AU =Q+W

A =area

e = efficiency
F =force

h =depth

H = rate of heat transfer
k = thermal conductivity

K,,, = average molecular
kinetic energy

¢ =length

L = thickness

m = mass

M = molar mass

n = number of moles

N = number of molecules

P = pressure

O = heat transferred to a
system

T = temperature

U = internal energy

V = volume

v = velocity or speed

V,,,s = TOOt-mean-square

velocity
W = work done on a system
y = height
o = coefficient of linear
expansion

4 = mass of molecule

p = density

WAVES AND OPTICS
v=f4

c
n=-—
v
nysin 6, = n, sin 6,

. n
sm@c =2
ny

- Q,
I I

T3 zos
[ [

=
Il

D o= =

separation
frequency or
focal length
height
distance
magnification
an integer
index of
refraction
radius of
curvature
distance
speed
position

= wavelength

angle

ATOMIC AND NUCLEAR PHYSICS

E =hf = pc
Kmax:hf_¢

a=t
I

AE = (Am)c?

E = energy

f = frequency

K = kinetic energy
m = mass

p = momentum

A = wavelength

¢ = work function

GEOMETRY AND TRIGONOMETRY

Rectangle
A=bh
Triangle

_1
A= bh

Circle

A =nr’

C=2nr
Rectangular Solid

V = twh
Cylinder

V = nr’t

S =2xrl + 211’
Sphere

V= %n’r3

S = 4nr?

Right Triangle

at +b> =c?

sin@ =
cosf =

tan@ =

>R oo o

A = area
C = circumference
V = volume
S = surface area
b = base
h = height
{ = length
w = width
r = radius
J a
0 909
b
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MECHANICS ELECTRICITY AND MAGNETISM
v =1y, +at a = acceleration 1 qq, A = area
F = force  dney * B = magnetic field
X =Xy + vt + laﬁ f = frequency C = capacitance
2 h = height E = F d = distance
2 2 I = rotational inertia q E = electric field
V7 =1y +2a(x—xy) _
J = impulse 0 € = emf
>F=F,, =ma K = Kkinetic energy C_';E'dAZ g F = force
k = spring constant I = current
F o dp ¢ = length p-_4ar J = current density
Cdt L = angular momentum dr L = inductance
m = mass | 7 ¢ = length
J = .[ Fdi = Ap N = normal force V= dre 7’ n = number of loops of wire
P = power 0 ! per unit length
p =mv p = momentum o N = number of charge carriers
F, <uN r = radius or distance Up =qV = dre, r per unit volume
frie r = position vector P = p}(l)wer
T = period 0 Q = charge
W = F'd = = .
,[ r p time ¢ vV q = p01.nt charge
1, U = potential energy ced R = resistance
K= 5 M v = velocity or speed C= ; r= cystance
W = work done on a system t = tme
p= dw X = position C, = ECI U= potenFlal or st(?red energy
dt u = coefficient of friction ! V= electr.lc potential
P =Fov 0 = angle 1 ZL v = vel.oc‘1t§.f or speed
T = torque C, =~ C; p = resistivity
AU, = mgh ® = angular speed ¢, = magnetic flux
s a = angular acceleration I = a0 k = dielectric constant
a, = Vo _ W ¢ = phase angle dt
,
1 1 2
= — V = —
Z‘C Tnet la =lkx2 R =p—€ de’u_OIdexr
2 A A 3
I =|ridm =Ymr = E =
_[ X = X, COS(0F + @) pJ szldexB
r., =ymr/>m _ 2z _ 1 I'= Nev, A4
vV=reo V =1IR
_ m ¢, = | BedA
L=rxp=lo _2”/( RS:ZRi J
1
g,
K =L —on |t 1 <1 8_95E°d€ T dr
2 £ R <R
1 1
p e=_1 dl
0 =0, + ot __Gmm, . T
- 2 P=1
L2
0 =06, + ay + —at? _ Gmm, F,, =qvxB Uy = ELI
r 0
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GEOMETRY AND TRIGONOMETRY

Rectangle A = area
A=bh C = circumference
Triancle V = volume
& S = surface area
A= lbh b = base
2 h = height
Circle ¢ = length
A= n_rz w = width
r = radius
C=2nr
Rectangular Solid
V = (wh
Cylinder
V = nr’t

S =27rl + 21r?
Sphere
4 3

V:§7rr

S = 4xr?

Right Triangle
a’ +b* =c?

sinf = 5 90°

cosf =

oo ol

a
tanf = —
an b

CALCULUS

af _df du
dx  du dx
%(xn):nxn—l
d X X
a(@ ):e
Lnx) =1

d,. .
a(sm x) = cosx

%(cosx) = —sinx

Jx”dx = n1+1x”+1, n# -1
Jexdx =e"

[ = nx|

Jcosxdx =sinx

Jsinxdx = —CoSsXx
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