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OVERVIEW

SYLLABUS CONTENT

MAS5-NLI-C-01 identifies connections between algebraic and graphical representations of quadratic
and exponential relationships in various contexts

Examine the connection between algebraic and graphical representations of quadratics and
exponentials

Represent quadratic and exponential relationships using graphing applications

Construct a table of values to graph non-linear relationships involving quadratics and

exponentials

Explain that quadratic relationships are represented by parabolas
Identify graphs and equations of parabolas and exponential curves
Recognise quadratics and exponentials in real-life contexts

REVIEW OF PRIOR KNOWLEDGE

1

Evaluate these expressions for the given value of x.

a x=4 b x=-1
x*>+5 2x% -3

d x=0 e x=-=2
2% 3%

g x=3 h x=-1
3—2* 4x

c x =
3 — x?

f x =
—23%

i x=2
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QUADRATIC RELATIONSHIPS

e Linear relationships are in the form y = mx + c.
The graph is a straight line; so, the relationship is linear.
e Quadratic relationships are in the form y = ax? + bx + c.
Their graph will not be a straight line; non-linear.
e We graph quadratic relationships the same way as linear relationships:
1. Construct a table of values using the equation.
2. Graph the table by using the columns as coordinates.
3. Join the points to form a smooth curve.

Example Graph quadratic relationships using a table of values.
Draw the graph of y = x?

x -3 -2 -1 0 1 2 3

y 9 4 1 0 1 4 9

What does power of 2 (squaring) mean?
Power of 2 means to multiply a number by ............

What does non-linear mean?

Nota .........ccoccvviinnnl. line
Draw the graph of y = x? — 4 Ji
|
x -3 -2 -1 0 1 2 3 g"
y 41
3 -
2 -
1 .
<—|—|—|—0—|—|—|—> X
-3-2-17] 1.2 3
Ao BN
_3 -
4
_5 .
Y
Key ideas
T equations have an equation with the highest power being x2, and have a
graphinashapecalleda ........................
2. Parabolas are non-.................. curves and are symmetrical.

https://MrDingMaths.com | 260207 Page 3 of 9



1

Sketch these parabolas.

FOUNDATION

a y=x?+5 b y=2x?+2 c y=x%-7
x|-3]1-21-110]11]2]3 x)-31-2(-1]10}111271]3 x|-41-3]-21-110]1 112314
y y y

.4
*cate[(-)B]D RIS cale: [2][<][d[- 3D I+ ]2][=]
YA|-Amowheads Y, y
- Equation on curve )
q 0
1) 0
" 9] i
i7 * q
- 7 .
i3 16 4
is
4 5
i1
(K] 4
i3
2 3
2
i 3
- il i
o X
] N 3 -2 -1 o] 1 2 3 4
g i -1
d ’ -2
6 ! 3
3 ° -4
q 3 -3
3 ! %
3 ’ -7
I ’ -8
X 1
47 -3 20 - ool 1320 3 4 -
4 a3 2 ab o] 1 o2b 3 o4
| A
d =—x%-6 = —2y2 f _ .2
y=—x e y=-=2x“+7 y=-x“+8
x|-3|-2(-1{0]1]2]3 x|-31-2]-110]1]2]3 x|-4-3)-2]-110[1]2]|3|4
y - },‘ y
\ 3 2
caie: ([ BRI cae 2B R
y rV
0]
4l 3t 20 oo 1fo2i 3 4l X ]
-1 ’ 9
S il | |
-3 ! T
- ‘ o
-5 3 3
-6 ¢ 4
-7 ’ 3
3]
-8 ]
-9 I X ! X
M} a3 2 -1 o] 1 2 3 4 G e s s e e
1 " -l
iy
-12 ) B
-13 N -3
14 * -
E
15 o
%
-16 . o
-17 -8 o
18 ) 8
)
-19).;
-Arrowheads 10
|-g4- uation on curve = ://IMrDingMaths.com | 260207 Page 4 of 9
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2 Sketch these graphs.

1 1 1
a y=-x? b y=—-=x2+10 c y=-x*>-2
2 2 4
xfl-al3] 2ol |23 a]lx]-6]-al2-1]of1|2]a]e]|]|x]-6][-a[-2[0]2]4]6s
” y y . y
Cale: (1 [E[2 {0+ DTH cale: LJERIOHHE D0
Wy v v
i1 I i i i1 ] i [ it
10) 10) 10)
5 " g
"""""""""""" ] I S gl B B
b I R N T T 7
of T [ I A A [ I
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 5 I 5 S - 5 R I [ T —
4 | 4
3 3 3
' x : x : x
6 -5 -4i -3 20 -l 120 3 4 5 6 65432§I0|I23456 6 -5 -4i -3 -2 -1 Of 1 20 37 4f 50 6
-1 H 1 1
-2 ' 2 -2
1 1 [N s S s St S A S SN SR S R | IS S s S R S
4 4 4
| I 3 s
6 % 6
""" f ] 1 ' ] f | 1
-8 i 8 -8
9| 9| 9|
Y A | Y
3 Plot these on the same axis and label each parabola.
y=2x x|-3]-2]-1]o]1]2]3 M)
y18| 82|02 8|18 12
1%
17
y=x J4]3]2]1]0]t]2]3]4 i
ylwelofal1lo|l1]a]9]16 .
14
13
Lo | x|-e]al2]-1]0]1 4|6 e
J»’—?x- i
y|18] 812 |0|%|[2]|8]I18
10
9
8
1, x|-6[-4[-2(0]|2[4]6
y=5x 7
4 viol4f1|o]1|4]9 .
5
Circle the correct option: 4 ;
As the coefficient of x? increases, the parabola gets: 3
A. Wider :
B. Narrower < e
-6f 50 -4 -3 -2 -1b Of 1b 28 31 4f 51 6
Y

https://MrDingMaths.com | 260207 Page 5 of 9



Plot these on the same axis and label each parabola.

5 Vi
y=-x x|-3[2]-1]0f1]2]3 ;
y-9]-4|-1]o]-1][4]-9 B | i g e e
y==x"+4 [x[al3T2]1Jo[1 234 REEEE T TT 1T [
yl|-12|-5|10]3|4([3]|0]-5]12 o B I I B R R
|
y=-x"-3 3] fe 23] 00 T AT
y|-12[-7[-4]-3]-4]-7]12 -
3
Circle the correct option: -
=
The constant term affects the parabola by: -
A. Shifting the parabola up or down. T B ]
B. Determining where the parabola cuts the y-axis. 1o
C. Both of the above. i
12
-13
B /
Which of the cards show the equation of a straight line and
which show the equation of a parabola?
Al y=3x+5 B| v=3x+5x? Cl v=3+x D| v=3+x
E| v=3+x+x’ F| v=6-2x G| y=6-2x? H| v=(6-2x)*

“When you square a negative number you get a positive number, so the graph of y = —x? is the
same as y = x?”

Explain why this statement is incorrect.
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EXPONENTIAL RELATIONSHIPS

o Exponential relationships are in the form y = a*.
Their graph will not be a straight-line; non-linear.
o We graph exponential relationships the same way as before:
1. Construct a table of values using the equation.
2. Graph the table by using the columns as coordinates.
3. Join the points to form a smooth curve.
e Consecutive y values change by a common ratio, which is the base number a.

Example Graph exponential relationships using a table of values.

Draw the graph of y = 2% y
A
9_
x -3 -2 -1 0 1 2 3 g
1 1 T
— — — 1 2 4 8
y 7 > 6
5 -
As x increases by 1, how is are the y values changing? 44
The y values are being .................. by a common ratio. 3_
How does the common ratio above relate to the equation?
The common ratio is the ............ number. M,(‘A T X
. . 3-2-19 12 3
What is the y — intercept?  .................. Y
Will the graph ever reach y = 07 Explain.
...... ,ifyoukeep .................. by anumber, you ............ reach zero.
Draw the graph of y = 3% y
A
9_
x -3 -2 -1 0 1 2 3 &1
7 -
y 61
5 .
4_
3 .
2_
1 .
‘(ﬁ—lﬁ—o—l—l—l—)' X
-3-2-171 1 2 3
Y

Key ideas

Exponential equations y = a* have x inthe ..................
Exponential curves are non-.................. curves.

Consecutive y values change by a commonr..................

> wnh =

y =a* canneverreachy = ......
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1

Sketch these exponential curves.

FOUNDATION

a y=2* a y=3*
x -3 -2 -1 0 1 x -3 -2 -1 2 3
y y
y
28+ 281
241 241
201 20+
16+ 16 +
121 12 1
8+ 8+
41 44
1 X t t X
4 3 2 - 1 2 -4 3 2 - 2 3 4
b y=-2* c y=-3f
x -3 -2 -1 0 1 x -3 -2 -1 2 3
y y
¥
i = 4 3 t =X
4 3 =2 - 1 2 -4 -3 =2 - 2 3 4
4 4
8+ 8+
-121 -12 4
-16 1 -16 ¢
-20 =20
241 241
_28 -28
-32 -32
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2

Sketch these exponential curves on the same axis.

a y=4*
x -3 =2

y

647

56+

48 1

40 1

32 ¢

24 1

16+

~16+

24 +

—32+

—40 +

—48 +

—56+

—64 +
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