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∆x = x2 - x1, ∆t = t2 - t1 v =  x / t∆ ∆  

s =  (total distance) / t∆  v = dx/dt 

a =  v / t∆ ∆  a = dv/dt = d2x/dt2 

v = vo + at g = 9.8 m/s2 

 x-xo = vot + (½)at2 rr =  xi +  yj +  zk$ $ $  

v2 = vo
2 + 2a(x-xo) ∆r r rr = r - r2 1  

x-xo = ½( vo+ v)t  ∆rr = (x - x i + (y - y j + (z - z k2 1 2 1 2 1)$ )$ ) $  

x-xo = vt -1/2at2 
r rv = r / t∆ ∆ , r rv = dr / dt  

r ra =  dv / dt  
r ra = v / t∆ ∆  

∆U = Uf - Ui = -W U=-W∞ 
∆V = Vf - Vi = -W/q0 = ∆U/q0 V = -W∞/q0 
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I= dQ/dt  

σρ 1=   

R L
A= ρ  V = IR 

P = IV P = I2R=V2/R 
 

)(I rR += ε  

Pemf = Iε R Req j= ∑  (series) 
1 1

R Req j
= ∑  (parallel) 

q(t)= Q(1-e-t/RC) 

I = (ε/R)e-t/RC q(t) = Qet/RC 
I = (Q/RC)e-t/RC, I0 = (Q/RC)  
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µ= , µ0= 4π x 10-7 T.m/A 

B = µ0I/2 πr B = µ0nI   (solenoid) 
F/l = (µ0I1I2)/2πa ∫ = enc0Is.dB µrr

 

dt
d0 EΦ= εdI  B = (µ0IN)/(2πr)   (toroid) 

 Φ B B dA= ∫
r r

.  
INL /Φ=  ε = ∫

r rE ds. dt
dN BΦ−  

ε = -L dI/dt L = µ0n2A/l 
I = I0e-t/τ I = (ε/R)(1-e-t/τ), τ = L/R 
 UB = (1/2)LI2 
µB = B2/(2 µ0) c = ω/k = E/B = 1/( µ0 ε0)1/2= 3.0 x 108 

m/s= λf, ω = 2πf 
E = Emaxcos(kx-ωt) r r r

S E= 1
0µ  x B  

I = Emax
2/(2c µ0) = Sav I = Ps/4πr2 

P = S/c  
n = c/v pr = I/c, pr = 2I/c 

I = ½ I0, I = I0 cos2(θ) n1sin(θ1) = n2sin(θ2) 

θc = sin-1(n2/n1)  

1/f = 1/p + 1/q = 2/R n1/p + n2/q = (n2 - n1)/R 

1/f = (n-1)(1/R1 - 1/R2) M = - q/p, |M| = h’/h 

n = λ0/λ  
 


