APPENDIX: FORMULAE
AND RULES

POINTS AND LINES

MIDPOINT [xl + Xo y1+yzj
2 2
DISTANCE \/(Xl — X2)2 + (yl — y2)2
SLOPE Y2 — V1
Xo — X1
LINE THROUGH Yy — Y1 =m(X — X1)
(X1, y1) WITH SLOPE m
PARALLEL LINES mi=m,
PERPENDICULAR mim,=—1

LINES
DIFFERENTIATION
SUM AND dutv) _du  dv
DIFFERENCE dx ~ dx —dx
CONSTANT FACTOR d(ku) _ du
dx kdx
PRODUCT RULE dw)_ v, du
dx “dx " dx
QUOTIENT RULE d_u dv
duiy) Y dx ~ Ydx
dx ~ V2
CHAIN RULE dy dy du

dx T du dx
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INVERSE FUNCTIONS

dx dy _

dy dx

FUNDAMENTAL [ (f(x) dx -
THEOREM OF - () Ny
CALCULUS dx X = Z =

STATIONARY POINTS AND
OPTIMISATION

Optimising y = f(x): Optimising z = f(x, y):
dy _ 0z _oz _
Put ax — 0. Put X oy =0.
FIRST DERIVATIVE TEST | SECOND DERIVATIVE
TEST

~ o~ \ / y!’<0 y!I:O y!l>0
Local | Local |~ “ | Local | TEST | Local
MIN |MAX | Inflection | max | FAILS | MIN

INTEGRATION

Jluxvldx = fudx) + fvdx

Jkudx =k fudx

Sf(ax + b) dx

IF | b X
S0 dx | S T00 dx = [F(], 1
=Fx) | =F(b)-F@) =g Fl@x+h).

AREA BETWEEN
CURVES fromatob

JB (top y - bottom y)dx
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SPECIAL FUNCTIONS

y dy Jy dx
dx (include + ¢)
X" X" ﬁx”ﬂ ifnz—1
1 1 log x
X G
e* e e
log x 1 x log x — x
X
sin x COS X — COS X
COS X —sin x sin X
tan x sec’x log(sec x)

NUMERICAL METHODS

NEWTON’S METHOD _ Yo
to solvey =f(x) =0 X1=Xo - Vo'

fg y dx using n strips of width h

h .
TRAI‘QPUELZEIUM 2 [First + Last + 2(Sum of others)].
CUBICFIT h? . b
RULE TRAPEZIUM RULE -5 [y,
IMP ’ h ..
5 RUSI?EN 5 3 [first + last + 2(sum of other
even number of | evens) + 4(sum of odds)]
strips
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TANGENTS

Tangenttoy=f(x)atx=a

y—f(@=f'(a)x-a

Point of contact of tangent(s) | Solve b —f(t) = f'(t)(a -

to y = f(x) through (a, b)

t)
Point of contact is (t, f(t))

LINEAR DIFFERENTIAL
EQUATIONS

dy _
dx_ky

y = Ae®

dy  dy

AX X
- = Ae™* + Bet
Azt by tCY = Owhere A, pare | Y

two real zeros of aX? + bX +c.

LAGRANGE MULTIPLIERS

PARTIAL
DERIVATIVES

0z .. .
X derivative keeping all

other variables fixed

MAX and MIN of F(x, y)
subject to the constraint

@(X,y) =0. 0.

Solve@—a——

o e(x, y) =

412




coopersnotes.net
LIST OF TITLES

GENERAL
e The Mathematics At

The Edge Of The Rational

Universe

ELEMENTARY

e Basic Mathematics

e Concepts of Algebra
e Concepts of Calculus

1t YEAR UNI

e Techniques of Algebra
e Techniques of Calculus
e Matrices

2" YEAR UNI

e Linear Algebra

e Languages & Machines
e Discrete Mathematics

3 YEAR UNI

e Group Theory vol 1
e Group Theory vol 2
¢ Galois Theory

e Geometry vol 1

e Geometry vol 2

e Topology

e Set Theory

e Number Theory

e Graph Theory

e Complex Variables

POSTGRADUATE

¢ Ring Theory

¢ Representation Theory
e Quadratic Forms

e Group Tables vol 1

e Group Tables vol 2

413



414



