MATHEMATICS REVISION OF FORMULAE AND RESULTS

Surds
e +ax+b =+ab
. Ya_ |2
Vb A/b
2
¢ (Va) =a

Absolute Value

la|=a ifa >0
la]= —aifa<0

Geometrically:

|X| is the distance of x from the origin on the number line
|X — y| is the distance between x and y on the number line

|abl = |al.[b]
la+bl<]a] + b
Factorisation
X = Y= (x =+ xy+y?)
X +yP=(x +y) (¢ = xy +y?)
Real Functions

e Afunctionis even if f(—x) =f(X). The graph is
symmetrical about the y-axis.

e Afunction is odd if f(—x)= — f(X). The graph has
point symmetry about the origin.

The Circle
The equation of a circle with:

e Centre the origin (0, 0) and radius r units is:

e Centre (a, b) and radius r units is:

(x—a)*+(y—b)’=r

Co-ordinate Geometry

e Distance formula: d = \/(Xz —X1)2 + vy, — y1)2

Yo~ N
X2— X1

e Gradientformula: m= or m=tano

X1+ X +
e Midpoint Formula: midpoint =(%,y1—2y2)

e Perpendicular distance from a point to a line:

axy +by, +c
VaZ + b’

e Acute angle between two lines (or tangents)

tand =

ml—m2|
1+mimy

e Equations of a Line

gradient-intercept form: y =mx +b

point-gradient form:  y —y,=m(X — X;)
two point formula: Yoh - %th
X —=X1 Xo— X1
. X y
intercept formula: ; + b 1

general equation: ax +by +c¢c=0
e Parallel lines: m; =m,

e Perpendicular lines: m;.m,= —1




Trigonometric Results

. it
e sing= 2ppostte (SOH)
hypotenuse
adjacent
o (COsh= T (CAH)
hypotenuse
it
o tang= PR (TOA)
adjacent

e Complementary ratios:

sin(90° — 0) =cos0

cos(90° — 0) =sinod

tan(90° — 0) = cotO

sec(90° — 0) =coseco

cosec(90° — 0) = secO

e Pythagorean Identities
sin%0 + cos?0 = 1
1 + cot?0 = cosec?0

tan20 + 1 = sec?0

sino cos0
tand= — and coth = —
coso sind
e The Sine Rule
a _ b __c
sinA  sinB  sinC

e The Cosine Rule

a2 = b’ + ¢2 — 2bcCosA

b2 +c2 —a?

CosA = o~

e The Area of a Triangle

Area = %abSinC

The Quadratic Polynomial

e The general quadraticsis: y = ax? +bx+c

—b++vb?— 4dac

e The quadratic formulais: X= ”
e The discriminant is: A = b? — 4ac

If A>0 the roots are real

If A <O the roots are not real

If A=0 the roots are equal

If A is a perfect square, the roots are rational

e If aand 3 are the roots of the quadratic equation
ax> +bx+c=0

b
then: a+p= - and aBzz

. . b
e The axis of symmetryis: X= — %

e If a quadratic function is positive for all values of x, it is
positive definite i.e. A<Oanda>0

e If a quadratic function is negative for all values of x, it
is negative definite i.e. A<Oanda<0

e If a function is sometimes positive and sometimes
negative, it is indefinite i.e. A >0
The Parabola

e The parabola x? = 4ay has vertex (0,0), focus (0,a),
focal length ‘@’ units and directrixy = — a

e The parabola (X — h)? = 4a(y — k) has vertex (h, k)




Differentiation

e  First Principles:

1 — |.
frpg=m :

' im f(X)-f()
f'(c)= XITC -

d _
o Ify=x" theni =nx"1

f(x+h) - (x)

or

e Chain Rule: %[f W]=f"(u j_i

e Product Rule: Ify =uv then

e Quotient Rule: Ify = Sthen
e Trigonometric Functions:

4 (sinx) = cosx

dx

4 (cosx) = — sinx

dx

d — cap?

™ (tanx) = sec“x

e Exponential Functions:

e Logarithmic Functions:

dy dv du
_ = — + —_
dx u dx v dx

vl
ﬂ — _dx dx
dx V2

9 (ef ) = £ (x)ef ®
~ (@) =f" (x)e
g roxy = ax
OIX(a)—a.lna

d _ '
—(log, f(x) = T00

Geometrical Applications of Differentiation

. . d
e Stationary points: 5{ =0
. . dy
e Increasing function: e 0
. . dy
e Decreasing function: % < 0
d2y
: — <
e Concave up 2 0
d2y
e Concave down: — >0
dx
- , . dy
* Minimum turning point: ~ — =0and
. . . dy
 Maximum turning point:  — = 0 and

ddy _

e Points of inflexion: vl 0 and concavit

about the point.

d
e Horizontal points of inflexion: d—i =0a
concavity changes about the point.

y changes

d2

nd— =0 and

dx2




Approximation Methods

e The Trapezoidal Rule:

b
h
J- f (dx = > [(y0+ yn)+ 2(y1+ Yot Yt ...t yn—l)]
a

e Simpson’s Rule:

b
h
[ £00ax= Z 10+ 1) 400+ gt )+ 20550yt )]

b— . .
In both rules, h= Ta where n is the number of strips.

Integration

e Iff (x)>0 fora<x<Db,the area bounded by the
curve y = f (X), the x-axis and x =a and X =b is given

by fabf (x) dx.

The volume obtained by rotating the curve y = f (X)
about the x-axis between x =a and X = b is given by

b
x [Tf (0712
dX_ n _ Xn+1
. If&—x theny—n+1
dx _ n _ (ax+Db)"
o Ifd—x—(ax+b) then y_a(n+1)

Trigonometric Functions:

fsinxdx: —cosx+C
fcosxdx:sinx+C

jseczx dx =tanx + C

e Exponential Functions:

e 1
fedx=—+C and [a*dx= —.a"
a Ina

e Logarithmic Functions:

P gy =
ff(x) dx = log,x+ C

Sequences and Series

e Arithmetic Progression
d=U, - U,
U,=a+(n—1)d
Sp = 3[2a+ (n— 1)d]
S, = g[a +1] where lis the last term

e Geometric Progression

U
r=—%
Ui
U,=ar"!
S = a(m-1) _ a@l—-rM
nTor-1 01—t
_ a
Son= 1-r

The Trigonometric Functions

e 7 radians = 180°

e Lengthof an arc: I=r6
_12o
e Area of a sector: A= EI’ 0

A= %rZ(e — sing)

[In these formulae, @ is measured in radians.]

e Area of a segment:

e Small angle results:

sinx — 0
cosx — 1

tanx — 0
lim SINX _ [jm tanx _
X—>0 x x>0 X -

1

. 2
e Fory=sInnxandy = COS nX the period isf
e For y =sin nx the period isg




Logarithmic and Exponential Functions

e The Index Laws:
a¥xay =a*"
a‘+a=a"
@) = av

ar= =

a

-

a’=1

<X

a

e The logarithmic Laws:

If log,b=c thena®=b
log, x + log, y = log, xy
log, x — log, y = log, (;)
log, x" + nlog, x
log,a=1 and log,1=0

e The Change of Base Result:

log. b log,, b
log b= —e = 22
a log, a log,,a




