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Mensuration

circumference of a circle C=2nr area of a circle A=7nr
area of a parallelogram A=bh area of a trapezium A= %(a +b)h
. 1 total surface area of a
area of a triangle A=—bh - 2
g > cone S=nrs+zxr

total surface area

_ 2 )
of a cylinder S =2nrh+2nr surface area of a sphere | S=4xr
1 .
volume of a cone V= gﬂrzh volume of a cylinder V = zr*h
. . 1
volume of a prism V =A4h volume of a pyramid V= gAh
4 3
volume of a sphere V= 3"

Graph equations

quadratic y:a(x—h)2+k y=a(x—x)(x—x,)

cubic y=a(x—h) +k y=a(x—x)(x-x;)(x—x3)
circle x—h) +(y—k) ="

square root y=aJx—h+k

reciprocal y= B i " +k

exponential y =) 4k (where > 0)

logarithmic y =log, (x—h)+k (where a > 1)

trigonometric y=asin(b(x—h))+k y=acos(b(x—h))+k
Logarithms

exponents and logarithms

a* =bex=log,(b)

logarithmic laws and
definitions

log, (x)+log, (y)=1log, (xy)

log, (x)~log, (y)=log, G) log, () EZ Ez;
log, (1)=0 loga(a) =1
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Calculus

f(x+h)=f(x)

[ 7 (x)dx = timit of sums ¥, /(x5

f'(x)= lim

h—0 h

[ 7 (x)dx=F(b)~F(a)

d d d
L () £(0) =7 (3) + g (+)

[ (x)+ g (x))d = [ £ (x)de + [ g (x)x
jkf(x)dx = kjf(x)dx

n+l

%x”znxn_l Ixndx:z+1+c for n # —1
%ex = %ef(x) = f'(x)e’™) [efdx=c*+c
%m(x)% %ln(f(x))z ?8 J.%dlen(x)+c for x>0
Lain(x)=cos(s) | Lsin(r(x)) = 1/(x)cos((2)) | [sin(x)ee =-eos(x) ve
Loos(x)=msin(x) | Leos(r() = (x)sn(1(x) | feos()ir=sin(z) e
chain rule If y=f(u) and u=g(x) then %=Z—zxj—z
product rule %(W) =u%+V%

du  dv

quotient rule

i(zj: Tax
dx\ v V2

trapezoidal rule

Jo 7 (o) =L F (x0)+2(f () £ (30) £ (55 ) 4 S (500)) + £ ()]

b-a
n

where w =

Trigonometry

cosine rule

2 =a®+b? —2abcos(C)

sine rule

a b

sin(A) B sin(B) - sin(C)

area of a triangle

area = %bcsin(A)

Pythagorean identity

sin®(4) + cos?(4) =1
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Statistics

binomial theorem

n r n—r
binomial probability P(X=r)= (rjp (1-p)
mean E(X)=u=) px
discrete random variable X | variance Var(X) =Y p;(x;—u)
standard deviation Var(X)
) mean E(X)=,u=J‘OO xp(x)dx
continuous random -
variable X . ©
variance Var(X) =0 = j_oo(x—y) p(x)dx
mean p
Bernoulli distribution
variance p(1-p)
mean np
binomial distribution
variance np(1-p)
mean p
sample proportion o
standard deviation r(1-p)
n

approximate confidence

[ﬁ_z P1-5) fo(l—ﬁ)J

interval for p n Pz n
approximate margin p(1-p)

of error z i

complementary probability | P(4)=1-P(4)

general addition rule for
probability

P(AUB)=P(4)+P(B)-P(AB)

probability of independent
events

P(4nB)=P(A)P(B)

conditional probability

P(AnB)=P(A4|B)P(B)
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Additional Calculus for Specialist Mathematics

d 1 1
Eln(x)—; J;dx—ln|x|+c forx#0
d _ (%) f'(x)
dxln(f(x))— 0 jf(x) dx =In|f (x)|+c for f(x) %0
%tan(x) = sec? (x) Isecz (x)dx =tan(x)+c
isin_l (ij = ! '[ ! dx =sin_ (ij
dx a a® -2 a® — x> a
icos_1 (ﬁj = ! _[ ! dx =cos (ij
dx a a? — 2 a? —x* a
itan_1 -9 _[ a dx = tan”! X +c
d.x a a2 + xz a2 +x2 a
. . dv du
integration by parts Juadx =uv— Iv; dx
about the x-axis V= ﬂ.[j [/ (x)] dx
volume of a solid
of revolution ,
about the y-axis V= ﬁja [f(y)]2 dy

b w
J.a f(x)dx ?I:f xO +4|:f xl +f .X'3 ]+2[f XZ +f _X4 :|+f
Simpson’s rule
b-a
where w =
n
d*x
If — =—"x then x Asin(wt+a) or x = Acos(wt+ B)
simple harmonic dt
motion , 1
2 2 2 2 T
(4°=) - r=1
acceleration a—ﬂ—d—zx— dv i(lvzj
dt d  dv dxl2
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Additional Trigonometry for Specialist Mathematics

sin? (A) + cos? (A) =1
Pythagorean identities tan® (A4)+1=sec’ (4)
cot? (A)+1= cosec’ (4)

angle sum and difference | Sin
identities cos(4+B

double-angle identities

sin(4)sin(B) = %(cos(A —B)—cos(A+ B))
cos(A4)cos(B) = %(COS(A —B)+cos(A+ B))
product identities

sin(4)cos(B) = %(sin(A +B)+sin(A4— B))

cos(4)sin(B) :%(sin(A+B)—sin(A—B))

Graph equations for Specialist Mathematics

sphere = +(=k)?+@z-0)*=r

circle (x—h)2 +(y—k)2 =2

EAY EAY
ellipse (x=h) +(y k) =1

a’ b?

N2 2 2 2
ryperbola i oon' 0B =’

a a
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Additional Statistics for Specialist Mathematics

inclusion-exclusion

|AUB|=|A|+|B|-|ANB|

principle |AUBUC|=|A|+[B|+|C|-|[ANB|-|[ANC|-[BAC|+|[AnBAC
|
permutation "P. =(n’z'r)!=nx(n—l)x(n—z)x...x(n_r_H)
. n~ (M) n!
combination C, _(J_ (=)

probability density
function of the exponential
distribution

1
mean —
exponential random A
variable 1
standard deviation 7
mean H
sample means o
standard deviation —
Jn
approximate margin of EosS
=Z—
error Jn
approximate confidence L
interval for Jn’ Jn

Real and complex numbers

complex number forms

z=a+bi= r(cos(@) + isin(@)) =rcis(0)

modulus |z| = r =va? +b?
Arg(z) =0,
argument arg(z) = Arg(z)+2zn, neZ
9 tan(0)=2, —1<0<rm, a#0
a
product 212y =11y cis(6+6;)
no.
quotient azi cis(6,—6,)
Z n

De Moivre’s theorem

Z" =r"cis(n0)




Matrices

commutative law for

addition A+B=B+4
additive identity A+0=A
additive inverse A+(-A)=0
multiplicative identity Al=A=1A4

multiplicative inverse

AA ' =T1=47"'4

left distributive law

A(B+C)=AB+ AC

right distributive law

(B+C)A=BA+CA

.
determinant If A= K J then det(A4)=ad —bc
C
T - -1
b d -b
multllpllcatlve inverse 4| _ 1 . det(A) %0
matrix ¢ d| det(A)|—c a
dilation of factor a parallel to the x-axis [a 0
and factor b parallel to the y-axis 0 b
. . rotation of angle 8 anticlockwise about | [ cos(6) —sin(6)
linear transformations - .
the origin  sin(8)  cos(0)
o _ [cos(20)  sin(20)
reflection in the line y = xtan(9) _sin(29) —cos(26)
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Vectors

a
magnltUde |a| = [21 j = \’ a12 + a22 |a| = az = \’ a12 + a22 + a32
2 a
direction tan(0) =2, x =0
X
A n
unit vector n= H
a-b= |a||b|cos(9)
scalar (dot) product a ) (b

a-b= a, |- bz :Cllb1+a2b2+a3b3

a3 by

vector equation of a line

parametric equations
of a line

Cartesian equation
of a line

x_al _y_a2 _Z_a3
d d, d;

vector (cross) product

axb =|a||b|sin(0)ﬁ

4 b ayby —azb,
ax b = 612 X bz = a3b] — a1b3
a3 by aiby —ayby

scalar projection

A

aonb= |a|cos(0) =a-b

A ~~ (a-b
vector projection aonb= |a|cos(9)b = (a -b)b = (ﬁjb
vector equation of a plane | r-n=a-n
Cartesian equation by tcztd =0
of a plane
Physical constant
magnitude of mean acceleration due _98 ms>
to gravity on Earth =2
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