Formulae sheet1 PE(C152

Net Torque 11 Sr= Iaa
AvgAcceleration V-V, Av or a= Fnel
a,. = L% =
MU -t At m
Position 1
Xg =X ==V, + V)t
2
loci —
Velocity Vf =
810 v, =V, +at
Vi~V
8.1: a =
t
V, -V,
f i
8.2 t=———
a
8.3: vV, =V, —at
Momentum 8.3.2 p=mv kg .m/s
Projectile
v;’sin? 6, or
yp=h="—_—
29
2 .
v, sin 26,
X, =R=-"12%
9
Atwood Machine 8.3.5 AF = (m1 + mz)a
az|Me—m 9T = 2mm, g
m, +m, m, +m,
Radian (@~57°)
85 6=180" +x
8.6 S wh = length
=% where s = arc leng
r
. . \/2
Radial Accel 9.0: a =—

T

r
ar _ 40 inraq/s?

Angular Accel

or o dt

Where aT = Linear Tangential acceleration

9.0.2 =
a; =a,r
Period of rotation 9.1 t= 27r
\
Velocity of rotation 9.2 V= 271
t
Angular Velocity 9.2.1 (1) = Angular Velocity rad/s
9.22 A0
w=—
At
Tangential Velocity 923 V=rw
Angular Momentum L=rx p
Where p = Linear Momentum |_ = |a)
Moment of Inertia |y . m2 _ 2
kg-m 1=>"mr,
Continuous 2D | = J erm
Continuous 3D | = Iprzdv

KE of rotat rigid object KE — 1 |a)2
R
Torque N.m 95 ‘[:rXF
dL
9.6 r=—ou
dt

97 Xr=la,

Work — KE for rotation 9.8 \f = AKR’

p_dW o
dt dt

Power — Rotationa
Tw

KE of Rolling mass 1 1
2 2
Eqo = 2 lew @ +EMVCM

Falling object if acceleration at height known

1
Yi =Y +yyit—§gt2

y 't = the initial position at the initial time
yi

1

2
mgh = ) mv
Force due to a friction Coefficient ':s = U, N
where n = magnitude of normal force against the surface.
leN=mg

Resistance Due to air R= % DpAVZ
a=g- (%jvz
2m

DpA 2
==
g (Zm]T

v - 2mg
T \DpA

DE for finding time taken to reach 90% of Terminal V

(1) Find coefficient b b= mg
VT
(2). Find Time constant Tau _ m

(3) Sub () & (2) into (3)

V= T(l_eim)

N
The scalar product of 2 vectors  A- B = ABcosé&
Work Done INm = 1Joule \WW = FAr cosé@

151  W=FD
Work KE theorem 15.3 = —
Wnet - EKf EKi
154 W = AKE
Impulse 17.0 Im pulse =FT
but F is really the change in MOMENTUM
I = (mvf -my, )/t
11 Ft=Amv
Power 18.0 Work
p=""
Time

IW (watt) = 1%

Potential Energy 190  pg — U, =mgh
e 1,
inetic Energy 20.0 KE =_mv

2
201 KE=FxD
Rotating body 20.2 1

KE, Lol
2 2

Equilibrium of arigid body D, 7 =0 &Y, F =0

SHu x(t)= Acos(at + ¢)
¢ = phase constant
(0 = angular frequency
Springs 20 F =kx
From pg 375 a)z = k / m
me® =k

k = spring constant in Nm
X = compression of spring
Energy of a simple harmonic oscillator - 381

w=tie ® E-liw
2 2

If there is no displacement at time t = 0

Phase Constant ¢=nl2

If displacement y= Asin ¢
which rearranges to ¢= sin™t y/ A
Angular wave number k = 271'//1

Wave function (sin)

y = Asin(kx — ot + ¢)

Amplitude

Period of 1 complete oscillation

2
T-%% T=2z(L/g) L
w g = 2
T
27
Maximum Transverse wave speed and acceleration
22.1.21 —
Vymax = oA
22.1.2.2 — 02
aymax =w°A
angular frequency (Hz) w=24 = 27
Frequency 1 w 1 k

f="=—=—"—_[—
T 27 27\m
Position and Acceleration of a particle in Simple
Harmonic Motion pg — 377

dx .
V=—=-mAsin(ot +
g = onsin(et +9)
2
= % =—w*Acos(at + ¢)
K (2 2
vV=,—|A"—x
K]
Position X= ACOS(a)t + ¢)
Velocity V= —a)Asin(wt + ¢)
Acceleration

a=—w?Acos(wt +¢)

PE of a spring

PE:U:lkx2
2

Find the speed (v) of something after being released from
the spring
(ElasticPENSpring)PE, ;. = KE ;.. (0fMass)

rearrange to

to allow for friction

K = sum of all kinetic energies in a system
U = Total potential energy in a system

_ g and
”—\E T=2—”=27r\/g
@ g

To find the force in a system from the KE and distance
230 g __0U
=
dx

Pendulums

Inelastic
Collision =

rnlvl + mZVZ - (ml + mZ)Vf
Elastic Collisions -If both masses are the same their
angles after collision will be at 9(Q°

Uy +Uy =Ug Uy
p_JdE
dt

Energy = Power x Time
Measured in Watts

Ug = gl’aviationalPE = EP = mgh
Umech = EKE + EPE =K +Ug

Power —

peloLs peloLs syst syeL

KE +bE =KE™ +bE
1
mgh = =mv?
2
rearranges to Vf — Zgh

P=F/A
Pressure P — |:>0 +mh where p= density

Pressure

or _m_ mass
P=V ~Volume
1Pa=1N/m? =1atm
Centre o Mass — mlxl + mZXZ
T m+m,

Static Friction =
fo=un
where [1 = Opposing force to mg
_ Coefficient of Static friction

s
The weight of the liquid displaced is

Buoyancy
equivalent to the weight of the object
B =P A-P,A=APA=p ghA
where VV = hA & \ :pf\/

B=p;gV

Inertial Moments

Cylindrical Shell | = MR?

Hollow Cylinder 1 =1/2M (Rli + Rzz)

Solid Cylinder | =1/2MR?

Rectangular Plate | =1/12M (aZ + bz)

Long rod centre axis | =1/12ML?

Long rod end axis | =1/3ML?
Solid Sphere | =2/5MR?
Thin spherical shell | =2/3MR?
Universal Gravity m,m. %
F,=G 12 2
r
Velocity of Satellite of Earth  35.1 v GM E
r
Grav Constant G = 6,673x107*N -m?/ kg 2
Gravitational Field pg-339 37.0 F
PY g=G _9
m
Kepler's 3" Law Ar?
T?=| Zla*=Ka’
GM,
ME of planet Star system 39.0 _ GMm
2a

Where a = is the radius or the semi major axis

Escape Speed _ 2GM  where R=Radius
vesc - R

Acceleration in an ElecField _ qE
m
Elec Field due to a finite # of point charges
E=ky &t
r

Elec Field of a continuous charge distribution

E=kj%f

Resistors in Parallel
1
A
Rl RZ R3

Change in PE for a Charge Field System
B
AU =Uy U, =—q, [ E-ds

Where ‘s’ = displacement.
Electric Potential U

V="
Yo

Potential Difference between 2 points In an
electricfield

V=—=_
%o

Potential Difference p645

PE Difference

I:E~ds

AV =—EAd
AU =gAV =W

Equipotential Surfaces

v=kd
;

_ in Farrads 1F=1C/V
AV
Q Where Q = charge
o=—
A

E between Capacitor plates E=

Capacitance p-657C Q

Charge per unit area

Vg =V,
d

V =Ed

C:kGOA

d

Electric potential energy of a pair of point charges
p673

V Between Plates

Capacitor p-671

53.0

U=k

h,
Energy stored in a charged capacitor p665

u =kQ—2=1QAv =1C(AV)Z

2C 2 2
Cin Parallel -
Cey=C+C,+Cy+...
Capacitance Series ClCZ
eq —
C +C,
Capacitance with a dielectric 54.3 C =kC

r=RC

A(t) = Qpu (1—€ )
I(t): |ini:ia|e%C = %e%c
A(t) = Quue ™

I (t): _Iinitiale%C
AV, = AV,

ChargingaC

Discharging aC

Fluid Continuity

Bernoulli's theorem
1 5 1

Pl +Ep‘/l + 00y, = Pz +§mz + P9y,

Coulomb’s Law p608

F=khd
;

- p634 vector form

FlZ =k q'{(zlz FIZ
E=F /q unit N/C

Elec Field due to point charge E= k if
- 2

Definition of elec field

E = Electrical field

q1 = charge
Electric Current d
ectric Curren I — Q :nAAXq
dt
1A =1Cls
Where AX = drift Velocity
Wave length pg - 424 Vi 2
A=—=Vl =—
f k
Mass per unit length pu=mlt
EMF pg 699 545 AV =g—Ir
546 |R=g—1Ir
Power - P35 553 P =i?R
554 P=v?’/R
555 P =Vi

Components in a circuit will add to zero P+ P+ P3=0
Resistivity 56.5 R pL

A
R=R[l+a(T-T,)]

Variation with temp

Magnetic Fields
B = Magnetic Force in Teslas (T)

F =qvBsin @
Radius of path of electron or proton n a magnetic field
Pg 733 56.9 r= mv
qB
Angular Particle speed (cyclotron frequency)
57.0 _Vv_gB
r m



Formulae sheet2 PE(C152

Particle Period T 22t 27 27m-m

v 2] qB
Lorentz Force — particle acted on by magnetic and elec
forces — p735 F= CIE + gV x B

Mass to charge ratio used in Mass Spectrometer
s7z3 m_ rBB
q E
V+V,
V+V

Fundamental Frequency of a stretched string — pg 441

58.0
i 1T

:Zy

Doppler Effect p— 419

fr="1

Pulse Velocity on a string 58.1

Fundamental Frequency in a closed end tube pg444
59.0 fo nv where n is the odd harmonic

v = velocity of air L = Tube length F = is the harmonic freq

Rearranged to nv
fa
Gravitational Force 60.0 mm,
F=G—5
Radius of a geostationary satellite ro dav?
Gm,

Beat Frequency fn _ [f1 _ fz]
Average Frequency favg _ [f1 -1, ]/2

Gig G 10°

Mega M 10°

Kilo k 10°

Milli m 10°

Micro u 10°

Nano n 10°

Pico p 102

Femto f 10%

p= Q C/m*
Volume Charge Density \
o= Q C/m?
Surface Charge Density A
A= Q C/m
l

Linear Charge Density
Murdoch University - ENG12S - Gareth Lee

Relation |Resistor | Capacitor (C) Inductor
i: LY 1] LT
b v=if v= | idtvit,) v=L 9
A at
i-v:
por w:
Series:
Parallel:
-Open circuit |Short
v [gircuit
General Figures
a 94 a2l
mass of an electron pg - 7 7. * 10

mass of proton pg609

charge / mass electron, proton neutron pg 609

Electron or Proton Charge

-1 B2 ITED »
13

1Volt=1J/C
Gravitational Constant

1litre

1 cubic meter

1 square centimetre
1 square meter

CoulombsConst
ant

E= 855

WN.mE T

Permittivity
ES.

= =
B.B54Z x

wieEsmn.
m!

Speed of electron in a TV tube is 8.0 x 106m/s. Coil of
wire around tube creates a magnetic field of 0.025T at an
angle of 60degrees to the x-axis as shown. What is
a)The force on the electron

F = qvBsin6

-19,

F = (1.60x10"19)(8.0 x 10%x0.025sin 60%)

F=2.8 x 107'4N down
b)The acceleration of the electron
F=ma
a=2.8x10"149.1x1031
a=3.1x108 mis?

-14

LET262 %

10

16021786
e

6.6
-9
107" N -m® kg’
0.001 cubic meters
1000 litres
0.000 1 square meters
10 000 square centimetres

smEy



