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ALGEBRA

Quadratics

If ax?+bx+c=0

—b++/b%*—4ac

2a

then x =

Logarithms

y =logp x < x=hY

logy, (xy) = logy, x+logy, y
X

|09b[§j= log, x —logy, y

Iogb(x”): nlog, X

Complex Numbers

Z=X+ly
=rciséd
=r(cosé +isinfd)

Z=X-1y
=r Cis(—0)
=r(cos6—isin )

r= |z|=\/E=w/(x2 +y?)

f=arg z

X
where cosé@ = —
r

and sin@ = y
r
De Moivre’s Theorem:

If n is any integer then
(rcis@)" =r"cis(nb)

MATHEMATICS WITH CALCULUS - USEFUL FORMULAE

COORDINATE GEOMETRY
Straight Line

Equation y—y; =m(x—X)

Circle

(x—a)* +(y-b)* =r?

has centre (a, b) and radius r
Parabola

y* =4ax or (at’,2at)

Ellipse
2 2
%Jrg_zzl or (acosd,bsin®)
Hyperbola
x?y?
?_le or (asecéd,btand)

asymptotes y = ig X



Composite Function or Chain rule

CALCULUS
Differentiation Integration (f(9)) = f'(g)g’
. dy dy du
d , fy=f du= then —=—"—
y = f(x) d—i:f(x) F0 | [ (x) dx orify = f(u) and u=g(x) then ‘o = dx
1 Xn+l .
In x - N Volume of Revolution
X X n+1
o 20 y = f(x) between x =aand x =b
1 .
sinx £0S X = In| x| +C rotated about the x—axis.
: b
COS X sin X £1(%) Volume = jany dx
tan x sec’ X f(x) In|f ()| +
NUMERICAL METHODS
Sec X sec X tan x
COSec X | —COosecx cot x Trapezium Rule
b 1
cot X — cosec’X Ia f(x) dx~ Eh[yo + Yo+ 2(Y1 + Y2+ Yna)]
b-a
Product rule where h T h and y, = £x)
(f.g)')=f.g'+g.f" orif y=uv then ay = uﬂ+vd—u Simpson’s Rule
dx dx  dx
b 1
Ouotient rule Ja OO = hlyg + Yo + 401+ Y3+t Yooa) + 22+ Ya bt Yno2)]
, du dv

, , V— —Uu— B
(iJ :u orif y=" then d—y:M where h:u, y, = f(x,) and n is even.
g v dx v n



TRIGONOMETRY Compound Angles MEASUREMENT

Cosec O= _19 sin(A+ B) =sin Acos B + cos Asin B Triangle
sin : .
2 J3 cos(A+ B) =cos Acos B Fsin Asin B 1
sec 0= 1 area = EabsinC
= — +
cosé tan(A+ B) :%
Ftan Atan
1 AR
cot = —— i
and 1 Double Angles Trapezium
e c0s 0 sin 2A = 2 sinA cosA area = %(a +b)h
sin ¢ V2 1 tan 2A = _2@NA
1-tan? A
Sine Rule
. cos 2A = cos?A — sin’A Sector
a __ b _c =2cos’A—1 1,
sinA sinB  sinC =1 — 2sin’A area =t 0
Cosine Rule arc length = ré@
2= a2+ b2 — 2ab cos C Products |
N 2 sin A cos B = sin (A + B) + sin (A — B) Cylinder
|dentities 2 cos A sin B =sin (A + B) —sin (A—B) volume = 7r2h
cos® 6+sin” =1 2005 A cos B = cos (A +B) + cos (A-B) curved surface area = 2zrh
tan® 6+ 1 = sec® ¢ 2 sin A sin B =cos (A —B) —cos (A + B)
cot® @+ 1 = cosec® @ Sums
_ Cone
. sinC+sinD:25inC+DcosC b 1
General Solutions 2 2 volume = =zr’h
If sin @=sin athen 8 =nz + (-1)"a sinC —sinD =2cos " Pgjn © P .
2 2 curved surface area = zrl where | = slant height
If cos 6=cos athen 0 =2n7r + « cC+D_ C-D
cosC +cosD = 2cos cos
If tan O=tan athen 8 =nrz + « 2 2 Soh
where n is any integer ..C+D . C-D phere
cosC —cosD =-2sin sin 4
2 volume = §7zr

surface area = 4zar?
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