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Unit 4: Quadratics Relations 1
4.1 Modelling With Quadratic Relations

x mathematical models are used to describe real life 
situations

x The graph of a quadratic relation is a parabola ( a 
symmetrical U shaped curve)

x Every quadratic relation has an x2 term

Predict which relation is quadratic:

a) y = x+2 b) 0.5x2-5x+5

Ex.1 The table shows a soccer ball's height above the ground over time 
after it was kicked in the air.

Time (s) Height (m)

0 0.10

0.5 7.80

1.0 12.00

1.5 13.80

2.0 13.00

2.5 9.75

3.0 4.00

a) Graph the data
b) Describe the shape of the graph
c) What was the ball's maximum height?
d) For how many seconds was the ball in the air?
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Ex.2 The table shows how two variable, [ and \, are related.

; <

0 1

1 6

2 9

3 10

4 9

5 6

6 1

a) Calculate the first and second differences.

b) Is the relation linear or quadratic? Explain.
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If the first differences are the constant the relation is linear.

If the second differences are constant the relation is quadratic.
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4.2 The Quadratic Equation

\� D[����N

6WDQGDUG�TXDGUDWLF�HTXDWLRQ
\� �[�

3DUW�$��7KH�HIIHFW�RI�FKDQJLQJ�D

7KH�YDOXH�RI�D�GHWHUPLQHV�WKH�RULHQWDWLRQ�DQG�VKDSH�RI�WKH�
SDUDEROD�

x ,I�D�!���WKH�SDUDEROD�RSHQV�XSZDUG
x ,I�D�����WKH�SDUDEROD�LV�UHIOHFWHG�LQ�WKH�[�D[LV�LI�RSHQV�GRZQZDUG
x ,I������D�����WKH�SDUDEROD�LV�YHUWLFDOO\�FRPSUHVVHG�UHODWLYH�WR�WKH�

JUDSK�\ [�

x ,I�D�!���RU�D������WKH�SDUDEROD�LV�YHUWLFDOO\�VWUHWFKHG�UHODWLYH�WR�WKH�
JUDSK�\ [�

Part B: The effect of changing N

7KH�YDOXH�RI�N�GHWHUPLQHV�WKH�YHUWLFDO�SRVLWLRQ�RI�WKH�SDUDEROD

x ,I�N�!����WKH�YHUWH[�RI�WKH�SDUDEROD�LV�N�XQLWV�DERYH�WKH�[�D[LV
x ,I�N������WKH�YHUWH[�RI�WKH�SDUDEROD�LV�N�XQLWV�EHORZ�WKH�[�D[LV

x 7KH�FRRUGLQDWHV�RI�WKH�YHUWH[�DUH����N�
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([���'HVFULEH�WKH�WUDQVIRUPDWLRQ�WKDW�ZRXOG�EH�DSSOLHG�WR�WKH�
JUDSK�\ [���,GHQWLI\�WKH�YHUWH[�RI�WKH�QHZ�JUDSK�

D��\� ��[�����

E��\� ����[������

F�\ �����[�����

([����'HVFULEH�WKH�VKDSH�RI�WKH�SDUDEROD

x 7KH�YHUWH[�LV������
x WKH�YHUWH[�KDV�EHHQ�WUDQVODWHG���

XQLWV�XS�VR�N �
x WKH�SDUDEROD�RSHQV�XS�VR�D�LV�

SRVLWLYH
x WKH�SDUDEROD�LV�YHUWLFDOO\�

FRPSUHVVHG�VR������D�����

x 7KH�YHUWH[�LV�RQ�WKH�[�D[LV�VR�N �
x WKH�SDUDEROD�RSHQV�GRZQZDUG�VR�D�LV�

QHJDWLYH
x WKH�SDUDEROD�DSSHDUV�WR�KDYH�WKH�

VDPH�VKDSH�DV�\ [��VR�D�LV����
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x WKH�YHUWH[�KDV�EHHQ�WUDQVODWHG���XQLWV�GRZQ�VR�N ��
x WKH�YHUWH[�LV������
x WKH�SDUDEROD�RSHQV�XSZDUG�VR�D�LV�SRVLWLYH
x WKH�JUDSK�LV�YHUWLFDOO�VWUHWFKHG�VR�D!�
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4.3 The Quadratic Relation y = a(x-h)2

*UDSK�HDFK�UHODWLRQ�

L��\� ��[���� LL��\� ��[����

D�+RZ�GRHV�WKH�VKDSH�RI�WKH�JUDSK�FKDQJH�FRPSDUHG�WR�\� �[�"

E�:KDW�LV�VLPLODU�DERXW�WKH�SRVLWLRQ�RI�DOO�WKUHH�JUDSKV"

F�(DFK�UHODWLRQ�KDV�D�FRQVWDQW�WHUP�LQVLGH�WKH�EUDFNHWV��+RZ�
GRHV�WKLV�WHUP�UHODWH�WR�WKH�SRVLWLRQ�RI�WKH�JUDSK"
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*UDSK�HDFK�UHODWLRQ�

L��\� ��[���� LL��\� ��[���[�

D�+RZ�GRHV�WKH�VKDSH�RI�WKH�JUDSK�FKDQJH�FRPSDUHG�WR�\� �[�"

E�:KDW�LV�VLPLODU�DERXW�WKH�SRVLWLRQ�RI�DOO�WKUHH�JUDSKV"

F�(DFK�UHODWLRQ�KDV�D�FRQVWDQW�WHUP�LQVLGH�WKH�EUDFNHWV��+RZ�
GRHV�WKLV�WHUP�UHODWH�WR�WKH�SRVLWLRQ�RI�WKH�JUDSK"

4.3 The Quadratic Relation y = a(x-h)2

1RWLFH�WKH�QHJDWLYH�VLJQ�LQ�WKH�HTXDWLRQ�\� ��[�K��

:KHQ�K�LV�SRVLWLYH�WKH�QXPEHU�DIWHU�WKH�VXEWUDFWLRQ�
V\PERO�LV�SRVLWLYH�

H[���\ ��[���� \ D�[�K��������������VR�K �

:KHQ�K�LV�QHJDWLYH��WKH�QXPEHU�DIWHU�WKH�VXEWUDFWLRQ�
V\PERO�LV�QHJDWLYH��

\ ��[�����EHFRPHV�\ ��[������� \ D�[�K��

K ��
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7KH�YDOXH�RI�K�GHWHUPLQHV�WKH�KRUL]RQWDO�SRVLWLRQ�RI�WKH�SDUDEROD

x LI�K�!���WKH�YHUWH[�RI�WKH�SDUDEROD�LV�K�XQLWV�WR�WKH�ULJKW�RI�WKH�\�
D[LV

x LI�K�����WKH�YHUWH[�RI�WKH�SDUDEROD�LV�K�XQLWV�WR�WKH�OHIW�RI�WKH�\�
D[LV

([����'HVFULEH�WKH�WUDQVIRUPDWLRQ�WKDW�ZRXOG�EH�DSSOLHG�
WR�WKH�JUDSK�\� �[���,GHQWLI\�WKH�YHUWH[�RI�WKH�QHZ�JUDSK��
6NHWFK�WKH�JUDSK��

D��\� ������[����

E��\� ���[����

F��\� �����[����
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4.4 The Quadratic Relation y = a(x-h)2 + k

Sketch each graph and describe each relation relative to y = x2.

a) y = 15(x + 5)2 + 7

b) y = 0.5(x - 1)2 + 9 

c) y = -4(x + 6)2 - 8

The equation y = a(x-h)2 + k is the vertex 
form of a quadratic relation.

The coordinates of the vertex are (h,k).

x To sketch a given quadratic relation, plot the vertex and two 
other points, one of either side of the vertex. Draw a smooth 
curve through the points.

x To determine the equation use the vertex and another point to 
solve for a.

4.4 The Quadratic Relation y = a(x-h)2 + k
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Ex. 1. for y = 2(x - 6)2 + 3

x identify the coordinates of the vertex
x determine the x coordinate of a point 

> 2 units to the left of the vertex
> 2 units to the right of the vertex

x use the x value to find 2 points on the parabola, plot
x sketch the graph
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Ex. 2
a) find the coordinates of the vertex
b) identify the coordinates of two other points
find the value of a by substituting the vertex and another point
c) write an equation
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4.5 Interpret Graphs of Quadratic Relations

([����$�FRQVWUXFWLRQ�ZRUNHU�GURSV�KLV�ZUHQFK��,WV�IDOO�LV�PRGHOOHG�E\�WKH�UHODWLRQ�
K� ������W��������ZKHUH�K�LV�WKH�KHLJKW�DERYH�WKH�JURXQG�LQ�PHWHUV�DQG�W�LV�WKH�
WLPH�DIWHU�WKH�ZUHQFK�ZDV�GURSSHG�LQ�VHFRQGV�

D��JUDSK�WKH�UHODWLRQ�
E��KRZ�IDU�DERYH�WKH�JURXQG�ZDV�WKH�ZUHQFK�ZKHQ�LW�ZDV�GURSSHG"
F��+RZ�IDU�GLG�WKH�ZUHQFK�IDOO�DIWHU���VHFRQGV"
G��KRZ�IDU�KDV�WKH�ZUHQFK�IDOOHQ�DIWHU����VHFRQGV"
H��ZKHQ�ZLOO�WKH�ZUHQFK�KLW�WKH�JURXQG"

([���$�IRRWEDOO�SOD\HU�NLFNV�D�IRRWEDOO�KHOG�����P�DERYH�WKH�
JURXLQG��7KH�IRRWEDOO�UHDFKHV�D�PD[LPXP�KHLJKW�RI����P�DW�D�
KRUL]RQWDO�GLVWDQFH�RI���P�IURP�WKH�SOD\HU�

D��'HWHUPLQH�D�TXDGUDWLF�UHODWLRQ�WKDW�PRGHOV�WKH�SDWK�RI�WKH�
IRRWEDOO�
E��$W�ZKDW�KRUL]RQWDO�GLVWDQFH�IURP�WKH�SOD\HU�GRHV�WKH�IRRWEDOO�KLW�
WKH�JURXQG"
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