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A 

arc length, 252 
Atwood’s machine, 179 

B 

bearing angle, 344 
beats, 67 
Bessel function, 260 

first kind, 260 
orthogonality, 263 
recurrence relation, 264 

bisection method, 329 
blackbody radiation, 79, 127, 244
bound state, 341 

C 

Cauchy’s constant, 118 
centre of mass of a system, 14 
central angle, 343 
coordinate conversion, 10
Cornu’s spiral, 248 

D 

determinant of a matrix, 338 
diode characteristics, 75 
Dirac delta function, 247 

E 

electrical circuits 
maximum power transfer theorem, 73 
mesh analysis, 15 
nodal analysis, 16 
R-C circuit, 70 
R-L circuit, 71

Euler’s method 
first order, 136 
second order, 140 

F 

Fast Fourier transform, 305 
finite difference method, 155 
Fitting 

Datafit, 111 
linear data, 96 
non-linear data, 99 
polynomial, 105 

force on a test charge, 18 
Fourier series, 290 

half wave rectifier, 303 
saw-tooth wave, 297 
square wave, 299 
triangular wave, 301 

Fraunhofer diffraction, 339 
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freely falling object, 176 

G 

Gaussian elimination method, 324 
Pivoting, 327 

Gauss–Seidel method, 321 
gradient of a scalar field, 86 
graphs 

axis position, 46 
font color, 42 
font size, 41 
legend, 61 
line colour, 56 
line style, 54 

linestyle-thickness, 53 
logarithmic axes, 49 
marker - size and colour, 58 
marker style, 57 
polar plot, 50 
tick marks, 47 
title, 60 
typeface, 44 

H 

harmonic oscillations, 65 
harmonics, 292
Hermite polynomial, 273 

I 

integral 
line, 237  
surface, 239 
volume, 241 

L

Lagrangian dynamics, 213 
Laguerre polynomial, 270 

Recursion, 270 
Legendre polynomial, 265 

Orthogonality, 266 
Recursion, 267 

Lennard–Jones potential, 125 
linear interpolation, 83 

M 

mass-spring system, 187 
matrix 

creation, 2 
operation, 5 

matrix inverse, 336 
matrix representation 

differential operator, 21 
Laplace operator, 25 

Miller indices, 80 
modified Euler’s method, 142 
moment of inertia, 19 

N 

Newton–Raphson method, 334 

O 

orthogonal trajectory, 166 

P 

periodic functions, 286 
position-momentum commutation, 23 

Q 

quadrature methods 
Gauss–Hermite, 280 
Gauss–Laguerre, 279 
Gauss–Legendre, 277 

R

radioactive decay, 160 
RC time constant, 120 
refractive index of water, 113 
regula falsi method, 331 
Runge–Kutta method 

fourth order, 146 
second order, 144 
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S

Schrödinger equation, 196 
Coulomb potential, 203 
harmonic oscillator, 206 
infinite potential well, 198 

secant method, 333 
series L-C-R circuit, 191 
simple pendulum, 184, 281 
Simpson’s 1/3 – rule, 233 
Simpson’s 3/8 – rule, 234 
specific heat of solids, 77, 245 
spring constant, 115 
square wave ´ triangular wave, 169 

T 

trajectory of a projectile, 64 
trapezoidal rule, 231 

V 

vectors 
orthogonal, 13 

W

wave function 
stationary states, 28
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