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MATHEMATICS — USEFUL FORMULAE

ALGEBRA

Quadratics

fax*+bx+c=0
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Logarithms

y=log,x & x="b"

logb(xy)zlogbx+logby
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Complex numbers

z=x+1iy
=r cist
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De Moivre's Theorem
If # is any integer, then

(rcis &))" =r" cis (n0)

COORDINATE GEOMETRY

Straight Line
Equationy — y = m(x - x))

CALCULUS

Differentiation
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Product Rule

dy dv  du

oY =fFfo +o if v= th — = Y — Y —
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Quotient Rule
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Composite Function or Chain Rule
(#(2) = r'(2)&

. dy du
or if y= f(u) and u = g(x) then & &

NUMERICAL METHODS

Trapezium Rule

b 1
J-a f(x) dx z—2—;’1|:yo-1-yn+2(yl+y2 —i—...+ynﬁ1)]

b—a

where h= andy = f(x)

Simpson’s Rule
b
1
L f(x) dx zgh[y0+yn Ay + Y+t y )2y, +y4+...+ynm2):|

where A= bu_a, ¥, = f(x,}and n is even.
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TRIGONOMETRY

1
cosecl =——
sin@
1
sech =
cos@
1
cot@=——
tan@
coif = C?SQ
sin@
Sine Rule
a b c

sind sinB sinC

Cosine Rule

? =a*+b* —2abcosC

Identities
cosZ@+sin’@=1
tan’ 0 +1=sec’ 0

cot? @ +1=cosec’@

General Solutions

If sin @ = sin ¢ then 0 =nn+(-1)"¢¢
If cos @ = cos ¢ then 6=2nnta
Iftan O =tan « then @=nn+«

where » is any integer

Compound Angles
sin(4+ B}=sin Acos B+ cos Asin B
cos(Ax B)=cos Acos Bsin Asin B

A+tan B
tan( A% B) = tandttan 5
lFtan Atan B
Donble Angles
sin2.4 = 2sin 4¢cos 4
tan2 A= %
l—tan“ A4
cos2 A= cos® A —sin® 4
=2¢co0s*A—1
=1-2sin’4
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Products

2sin Acos B=sin( A4+ B)+sin(4— B)
2cos Asin B =sin(A+ B) —sin(A4 — B)
2cos Acos B =cos(A+B)+ cos(A~ B)
2sin Asin B = cos(A4 — B) —cos( A+ B)

Sums
+D C-D
sinC + sin D = 2sin ¢ cos
2 2
sinC—sinDchosC+DsinC~D
2 2
- D
cosC—E—cos}_):2(:03(:'—'2_JDcosC2
D ., C-D
cosC—cosD=~2sinC; sin 5

MEASUREMENT

Triangle

Area = -;-absin(?

Trapezium

Area = %(a +b)h

Sector
Area = l,ﬂg
2

Arc length =r0

Cylinder

Volume = n7r°h
Curved surface area = 2nrh

Cone

1
Volume = gnrzh

Curved surface area = n#! where / = slant height

Sphere

Volume =g-nr3

Surface area = 4n >




