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SMP 16-19 Mathematics — Revision Notes
Unit 3 —Functions

Algebra Of Functions

1. Functions can be combined whereby fg(x) = f(g(x)) = g(x) followed by f(x).

2. The set of valuesfor which afunction is defined is the domain (i.e. x values), and the set of values
that the function can return isthe range (i.e. y values).

3. Many-to-one functions have more than one value in the domain giving one valuein the range. It is

impossible to have many-to-one functions.

Theinverse of afunction is denoted by f ™(x), and is only afunction if f(X) is one-to-one.

The graphs of afunction and itsinverse function have reflection symmetry in theliney = x.

Parameters are values in afunction that can vary, but for any given function mapping x onto y they

will act as constants (e.g. a, b, and ciny = ax? + bx + c).
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7. Theimage of y = f(X) under atrandation of gggisy: f(x+p)+q.
edu

8. Theimage of y = f(x) after reflection in the y-axisisy = f(—x).

9. Theimage of y = f(X) after reflection in the x-axisisy = —f(X).

10. If f(—x) = f(x) then f is an even function (i.e. is symmetric about the y-axis).

11. If f(—=x) = —f(x) then f isan odd function (i.e. has rotational symmetry about the origin).

Circular Functions

1. Thesine and cosine functions are periodic — they repeat themsel ves after a period.
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2. y=sin(x+c)°+d isobtained by atrandation of gd ﬂ
etu

3. y=asnx°isobtained by aone- way stretch parallel to the y - axis. ais theamplitude.

4. y=sinbx®isobtained by aone- way stretch parallel to thex-axis.gég%gistheperiod.
ebg

5. y=sin(bx +c)°®isobtained by a stretch of %followed by a phase shift of EC

6. For sina®=b,then a°=sin"!b, i.e. the inverse function of sin. The principle values for this will
be given by the range of the function —i.e. - 90° £sin™* x £ 90° .
7. Forsinand cos' thedomainwill be {xT R :-1£ x £ 1}.

8. The trigonometric functions have an infinite number of solutions, and these can be found by
looking at their periodic nature to find other solutions starting from the principle value.

9. ta\nx:ﬂ(cosx1 0). Notethat tan(- x) = - tan x.
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Growth Functions

1. Growth is called exponential when there is a constant, called the growth factor, such that during
each time interval the amount present is multiplied by this factor.

2. If the growth factor islessthan 1, then exponential decay will occur.
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4. The general growth function has an equation of the form y = Ka* where K is the value of y when
x=0, and a is the growth factor.
5. For y=a*, x=log, Y.
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7. If a>0then loga" =nloga.Sofor a* =b, x= )
loga
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Radians

1. pradians=180°.

2. A radianisthe angle subtended by an arc of unit length at the centre of acircle of unit radius.
3. For asector of acircle, radiusr, with angle g radians:

arclengthl =rq

aeaa=1r7
4. Withxinradians:

dy

y=asinbxbp — =abcoshx
dx

y =acosbx p %: - absinbx
X

The Congtant e
d
1. —(e")=¢"
OIX( )
2. i(eax) = ae™
dx
3. For natural logarithms (i.e. to base €), log, x =Inx. This follows the same rules as the laws of

logs.
d 11,
4, &(Inax)—; and (y-dx = Inx for x>0.

5. Forthelogistic curve, y= A :
1+Ke ¥
Transformations
1. Algebraic transformations:
Algebraic Transformation Geometric Transformation
Replace x with kx 1 )
Stretch of factor — from the y-axis
y
Replace y with ky

Stretch of factor l from the x-axis
X

Replace x with x + k é& ku
Translation g a

é0(

Replacey withy + k 60
Translation g a

& kg
Replace x with —x Reflection in y-axis
Replace y with —y Reflection in x-axis
Interchange x and y Reflectioniny = x

2. Forandlipse of centre (p, g), of major axis 2a and minor axis 2b, then the equation will be:

E-p)f +€ (- a)f =1



