


θθ  ==  ss // rr       (rad)

ωω  ==  Δθθ // Δtt  ==  2ππ // TT  ==  2πf

vv  ==  rω

aa  ==  vv  // rr  ==  rωω   ==  vω
FF  ==  mvv  // rr  ==  mrω



FF  ==  GG MM mm // rr        (attractive)

gg  ==  FF // mm  ==  GG MM // r

gg   ==  GG M_EE // R_E g_insidee  ∝∝  r

GG M m / r = m v / r ⇒ v = √(GM / r)
TT   ==  4ππ  rr  // (GG M))        (Kepler'ss 3rdd law)



φφ  ==  −− GG MM // rr        (JJ kg )

UU  ==  mm φ  ==  −− GG MM mm / r

gg  ==  −− dφφ // drr (gg == −gradientt off φ)

 mm v_ee   ==  GG MM mm // RR   ⇒⇒   v_ee  ==  √(22 GG MM // R)



TT (K))  ==  θθ (°C))  ++  273.15

QQ  ==  mm cc ΔTT      (J)

QQ  ==  mm L



NN  ==  nn N_AA             N_AA == 6.022 ×× 100  mol

pp VV  ==  nn RR TT  ==  NN kk T

Boyle::  pVV == constt   (TT fixed)
Charles::  V/TT == constt   (pp fixed)
Pressure::  p/TT == constt   (VV fixed)

pp VV  ==   NN mm ⟨c ⟩

 mm ⟨c ⟩⟩  ==  (3/2)) kk T

UU  ==  NN ·· (3/2)) kk TT  ==  (3/2)) nn RR T



ΔΔUU  ==  qq  ++  w

w_onn gass  ==  −− pp ΔVV         (constantt pressure)



aa  ==  −− ωω  x

xx == xx  cos(ωt))        (startt att amplitude)
xx == xx  sin(ωt))        (startt att equilibrium)

vv == ±± ωω √(xx  −− x )
vv  == ωω x ,,    aa  == ωω  x

ωω == 2ππ // TT == 2πf

TT == 2ππ √(mm // k) TT == 2ππ √(LL // g)

KEE ==  mm ωω  (xx  −− x )
PEE ==  mm ωω  x

Totall EE  ==   mm ωω  xx        (constant)





FF  ==  QQ  QQ  // (4πεε  r )

EE  ==  FF // QQ       (NN CC   ==  VV m )

EE  ==  QQ // (4πεε  r ) EE  ==  VV // d



VV  ==  QQ // (4πεε  r))        (takenn ass 00 att infinity)

UU  ==  QQ  QQ  // (4πεε  r)

EE  ==  −− dVV // dx



CC  ==  QQ // VV         (11 FF == 11 CC V )

CC   ==  CC  ++ CC  ++ … 1/CC   ==  1/CC  ++ 1/CC  ++ …

WW  ==   QQ VV  ==   CC VV   ==   QQ  // C

QQ == QQ  (11 −− e^(−t/RC))
VV == VV  (11 −− e^(−t/RC))

II == II  e^(−t/RC)

QQ == QQ  e^(−t/RC)
VV == VV  e^(−t/RC)
II == II  e^(−t/RC)



FF  ==  BB II LL sinθ

FF  ==  BB QQ vv sinθ

r = m v / (B Q)

VV_HH  ==  BB II / (nn tt q)



ΦΦ  ==  BB AA cosθθ      (Wbb == TT m )
Fluxx linkagee  NN ΦΦ  forr ann N-turnn coil

εε  ==  −− d(NΦ)/dt



II  ==  II  sin(ωt))        VV  ==  VV  sin(ωt)
ωω == 2πf,    TT == 1/f

I mss == II  // √2,,    VV  == VV  // √2

⟨P⟩⟩ ==  II  VV  == I mss VV  == I mss  RR == VV  // R



EE  ==  hh ff  ==  hh cc // λ

hh ff  ==  φφ  ++  KE

λλ  ==  hh // pp  ==  hh // (mm v)

hh ff  ==  EE   −−  E



ΔΔmm  ==  ZZ mm  ++ (AA −− Z)) mm   −−  m_nucleus
EE  ==  Δmm cc             (EE == energyy releasedd whenn thee nucleuss iss formed)

dN/dtt  ==  −− λλ N
NN  ==  NN  e^(−λt))        AA  ==  AA  e^(−λt)

tt   ==  lnn 22 / λλ  ==  0.6933 / λ

AA  ==  λλ NN        (Bqq == decayss perr second)



ZZ  ==  ρρ cc       (kgg mm  s )
II  // II   ==  (ZZ  −− Z ))  // (ZZ  ++ Z )

II  ==  II  e^(−μx)



FF  ==  LL // (4ππ d ))        (radiantt fluxx intensity)

LL  ==  4ππ RR  σσ T

λ_maxx TT  ==  2.99 ×× 100   mm K

ΔΔλλ // λλ  ≈≈  Δff // ff  ≈≈  vv // c

v  ==  HH  d




