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Graphing functions

Any function y = f(x) can be graphed by making a table of x-values and corresponding y-values.
Key points in graphing a function are the y-intercept(s) and x- intercept(s).
e To find the x- intercept(s) set y = 0 and solve for x.

e To find the y-intercept(s) set x = 0 and solve for y.

Here are some common functions and their graphs

e (Quadratics e Exponentials
e Cubics e Logarithms
e Hyperbolas e Circles (not actually a function)
Quadratics ,
The highest power of x is 2 for all Quadratic 6+
functions. They are of the form
5 £
y=ax*+bx+c )
Their graph shape is called a parabola. X
T N
_ 2
e c isthe y-intercept. Pl y=x
e Solve the quadraticat y = 0 to get
the roots (or zeros) of the equation =
which are the x- intercepts. N S
e g affects the steepness of the 2 3 4
parabola. ¢
e g being negative means it’s upside
down.
e The axis of symmetryisatx = — ;;a
2
e The vertexis (—i, c— b—)
2a 2a
e Alternatively, complete the square so
that the equation is in the form I\ | / ! .
6 8
y=x-h)?+k
then the vertex is (h, k)
Exercises
1) Graph (@Qy=x&-3)(x+1) (b)y =x%+2x—8
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Graphing functions

Cubics

The highest power of x is 3. Cubic functions are of the form

y=ax3+bx*+cx+d

The y-intercept s d.

y

0 r

1
T

and c.

Exercises

2) Graph @y=x-1Dx+1)x-3)

Hyperbolas

a
A e G AS

a
bx +c

Simple hyperbola equations

Know the basic shape

[~

can be positive or negative

A cubic in factorised form y = (x — a)(x — b)(x — ¢) means the x- intercepts are a, b,

(b)y =x%—-2

where a, b, c can be positive or negative

the hyperbolais in quadrants 1 & 3

the hyperbola is in quadrants 2 & 4

The hyperbola has two asymptotes,

o The vertical asymptote is when the

denominator =0

o The horizontal asymptote is often the x-axis
(here the x and y axes are the asymptotes)

e Xx and y -intercepts may not be useful or even exist

(Asymptotes are lines that the graph runs closer and closer to but generally never crosses. They
are usually drawn as dashed lines when the asymptote is not an axis. )

Exercises
- 4
3) Graph (@ y=— (b) y=.73
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Graphing functions 3

Exponentials

Have equations of the form

A
*

e Know the basic shape

e The horizontal asymptote is often the x-axis

e The y-interceptis b

e When y = b X a™* the curve is reflected in the y-axis (ie flipped)
e a and b affect the steepness of the curve

Exercises
4) Graph (@)y =3* (b) y =4 x 3% (c)y=-2x3* (dy=2x37*

Logarithms

Have equations of the form |y = log, f(x)

The graph of a Logarithmic Function is the reflection of y
the exponential graph in the line y = x (as shown here) /'
44 4
/
/
: = /S Ty=x
e Know the basic shape _y=10 > y

e The vertical asymptote is often the y-axis

e Find the x-and y intercepts, where they exist T 5 '// / ] )i
/7
// =27 y=log,,x
/
7
// —4
/ y
/
s
. ’
Exercises
5) Graph (@)y =log, x (b)y = 2logs x (c)y=1+logzx
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Graphing functions 4

Circles y
Have equations where both x and y have degree 2 3 \
2 2 _
x+ty =4
X2+ y? =12 /
This is a circle with centre (0, 0) and radius r e
Coa2 2 _ { % : > x
Example: x“+ 1y~ =4 i _\ I} | / ]
31
If the circle is not centred on (0, 0) the equation is of the form
(x—h)?+@—-k?=r Y
2__
This is a circle with centre (h, k) and radius r /1,\
Example (x — 1)2 + (y + 2)2 =9 5 o/ 1 IN\J [
has centre(1, —2) and radius 3. 7

NS

-5 -

ol G- 1Y+@p+27=9

If your equation is not in this form complete the square for x and y to put it into this form.

Eg x2—4x+y>+6y+12=0 complete the squares for x and y

(x2—4x+4) + (y*+6y+9) = —12@ to complete the square we added
T T 4 +9 =13 to the LHS. We must
therefore add 13 to the RHS
(x—2)2+(w+3)? =1
So this circle is centred at (2, 3) and has a radius of 1

Exercises
6) Graph(a)(x—3)?2+(y—1)2=16 (b)x?—6x+y>+2y+5=4
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Graphing functions 5
Answers
1. (a) , | (b) A
— 10+ y=(x-3)(x+ 1) y=x2+2x—8‘
/ Ve
i /
41 f = X
/ -6 4\ =) _ /z 4
4'2\\sz \;/
_4__
~10 4
2. (a) y (b) y
6—__- T r T 8 r
I y=G-DE+ Dix-3) 6
[ ) \\
2—— 2 / y:x372
2/\/l oo A X
/ ERRV/ //:
j 61 I/ 8
3.(a) J (b) o
| .
. 11
/ .
|
__// I T ——
= . R — o T 10
//_ -\ 1
/ '
h|t
/ |
| 10 II
4. (a) (b) ,
6__
+-r=3
I o PR :
14
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Graphing functions 6
y
4. (c) ; (d)
2
y=2x3""
1+
— e ——
-2 - 1 2 3 4 5
14
5. (a) (b) (c)
y y v
4 A A
T y=logx 3 34 y=1+1log, x
2 \ 2 /
2 —+
- 1t
| ] T
71123456 gl : P —1>x
—1 -1 1 2 3 4 5 6
21 —1 —/
1
34 2
73 -
4+ 3
4
5 4]
‘1
6. (a) (b) Completing the square gives the equation as

(x=3)2+(@y-12=9

x276x+y2+ 2y+5=4
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