PY106 EQUATION SHEET II

a
A vector and its components: i |ay

For ANY triangle: A
lAI |BI IRI
R*=A’+B’-21ABlcosy AP
sina  sinf8  siny
R
For a right
angle © a2+b2=02 c=\/a2+b2 a= [CZ_bZ

triangle:

sing =2 cos45?=é tan6=% (sin@)’ +(cosH)” =1
C C

Adding vectors: i+b=¢ => a,+b.=c. and a,+b

Y
—b++b* —4dac

2a
Circumference: C =2nr Area of a circle: A =mr’  Area of a triangle: A = 0.5hb

Quadratic equation: If ax’+bx+c¢=0, x=

Conversion factors: m=10", u=10° n=10", p=10" k=10 M=10° G=10
1 m=100 cm 1 km = 1000 m 1 mi=1.6 km= 1600 m 1L=10"m’
lecm=10mm I min=60s 1 h =60 min 1 kg=1000 g
linch=2.54cm 1 ft=12inch 360° =2 rad =1 rev

General Definitions

Average Speed: Average Velocity:
L . Ax
Vavsp = Kt (L - distance) Vavver = E (A% - displacement)
- A\_; ‘_;f - ‘—;i
Average Acceleration: Ay = A = Ar “Instantaneous” = “slope”

Constant Acceleration Equations for 1-D Motion

2 2 2
x=x tv t+hat v=v tat v =v +2a(x-x) Vave = (Vo T v5)/2



Newton's Laws

F vet definition: Fye = Fi+ Fa+... Translational Equilibrium: Fy, = Fi1+F2+...=0

Newton's Second Law: 2F =ma or Ij“m —ma Newton's Third Law: F = -F .

— —

Weight: W=mg Momentum: p=mV FAt=Ap

Energy and Work:

Work (constant force): W = Fdcosf (0 is the angle between force and displacement)
Kinetic Energy: K = K, = Yomy'

Potential Energy: Gravitational (y-axis is UP): Ug = mgy Elastic: Uz = %kx’

Energy Conservation: Master equation: U + K + W =U + K where W is work done
by non-conservative forces

Work done by a conservative force: Weonse = Uy — Us

Work — Kinetic Energy theorem: K T K.=W,u=W,=W+W,+...

PY106

1 9 2/~2 -12 ~2 2 -19
Constants: & T =9x 10" Nm“/C g=9x10"" C*/(Nm") e=1.60x10"C
TE,

u,=4m107 N/ 4

Magnitude of the Coulomb Force: | F' |= Mflﬂ Force-Field connection: F =gE
r
Magnitude of the Electric Field of a charge: |E|=k |g|/r* E, =E+E +..

Potential Difference for a uniform field: |AV| = Ed

k _
Potential of a charge: V' = - Wet=Vi+ Vo+ ...
r

Potential Energy for two charges: U =

k_qi_clz Potential Energy of a charge: U= gV

Work done by electric field: Wgieer = Uy — Uy = g (V1 = 1)

C

E . .
Electric field in a dielectric: E = —* Electric field in a parallel plate capacitor: E = 1
K K€,




K oA QAV] Q’ C(AV)’

. Q C = = 214 _ X
Capacitance: C = == d =
p AV 2 2C 2
Capacitors in parallel: Coqq=Ci1+ o+ ... Oqq=01+t 0+ ...
. . . 1 1 1 _
Capacitors in series: — =t —+... AVeq=AVi + AV, + ...
Ceq Cl CZ
Electric current:
A A . e L
I = 20 Ohm’s Law: [ = A7 Resistance and resistivity: R = &=
At R A
Power: P=|AV|I P=1I’R P=(AV)*/R Work: W= Pt
Resistors in parallel: (Junctionrule) Jeq=h+ b+ ... L_ L
Rq R Ry 7
Resistors in series: (“tracing the potential”) AVeq = AV4 + AV + ... Req=Ri+ R+ Rz + ...
Magnetism: For directions: use RHR (different) For O: use correct definitions (different)
Generating magnetic field: |B|= Mol (wire) | B = P;OI (center of aloop) IBI= o NT (inside of a solenoid)
2mr r
. L. L
By;=B +B,+.. u, =410 N/ A*
Magnetic Force on a charge: |F| = | gvBsind | Circular motion: |gvB| = a. = mv*/R _ 2R
1%
_E
Velocity selector: B
Magnetic force on a wire: |F|=|[LBsin0 | Torque on a loop : |7} = N|IABsin® |
Force between two wires: | F = ‘;Lif L Magnetic Flux: @y = |B|Acos6
JT
AD .
Faraday’s Law: (average EMF) ¢ ~=-N n LA (instantaneous EMF) & =-N Slope(®)
4
Motional EMF: lel=lv |B L Transformer: M1V 5
N2 I/Z 11

Generator: €ax = NABw e, =£_ /2

rms max



Waves: (traveling) y(x,t) = Asin(wt = kx + ) (standing, an example) y(x,f) = 4 sin(kx) cos(wr)

k =7 w =7 f - I/T V:fz, Vmax = Aa) amaX = VmaX*a)

1/2
Waves on a string:  ,_(L) _ [_fz
u m/L

Standing waves, Interference:

Beats: W = |w, — |

A
String fixed, or tube open (closed) at both ends: f, = %, L= n;” where n=1,2,3, ...
. nv A,
String fixed or tube closed at one end: f, = 2L’ L= n? where n=1,3,5, ...
Sound propagation: v = Af(velocity is relative; all parameters have to be related to the same object)
1+
Doppler Effect (sound waves)  f = f. -(V =% ] =f- 4
A\vx Ve ; E

v



