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Real-Life Modelling of Quadratic Relations

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
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(a) Graph the data. Draw a smooth curve through the points.
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(b) Why is "Time" graphed on the horizontal axis?

Time is the independent variable which is graphed on the horizontal axis. Therefore, Time is graphed on
the horizontal axis.

(c) Describe the shape of the graph. State the direction of its opening.

The shape of the graph is a parabola, and its direction of opening is downward.

(d) What was the ball's maximum height?

The ball's maximum height is 13.8 m from the table, or 14 m from the given graph.

(e) For about how many seconds was the ball in the air?

The ball was in the air for about 3.2 seconds.
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Worksheet 4-3: Quadratic Relations )} = ax’

. . 2 sl .
Investigation 1: v = ax”, “positive a” vs. “negative a™

On the same axes, graph y = x and y=—x7

x =y (x.) x -x'=y (x.)
2 2
1 1
0 0
-1 -1
-2 -2

Compare to the basic parabola y = x*,

. 2. . 2
(a) howis y=-x"similarto y=x"?
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(b) howis y =—x"different from y=x*?
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. . 2 .
Investigation2: yv=ax”,when ai

On the same axes, gra

s positive and greater than 1

ph(y = x*] y=2x* and y = 3x°.

October 23, 2014

/q 2x*

aka

1\
x 2%t =y (x,7) X 3xt=y (x,¥)
2 | A2)222(H=8  (2,8) |2 3(a)=3(4)=12 (2,12)
L(0N*=N=2 (I,2) | (T‘ 3N=3 |(1,3)
o [2(0)2=22(0): 0 (00)] | o [3(0)2=3[0)= 0 [(Op)
21afEP=200)=2 (h2) [2]36E0= 3(1) = 3 [(-,3)
2[2f-2)*= 2(4)>9 (28) [ 3(—2)“=3(4)=12 (-2,12

ﬂ 3x*

AR M RS
2 4 /j_ﬁr(_; 12 | " 20
[ \7_2{,7 3 5
0 0 |01, 0 0
-1 2 3 5




WS4-3 Vertical Stretch.notebook October 23, 2014

{.m':lar b‘ﬁ(/'l/'\]t

- Same veriey [,’D'\ﬁpuxnf SPa
- SamL DFMM& r(

direchon
— Samg a5
% gjmmﬂ‘i’yj
_ ggme minjmam
Valne QO




WS4-3 Vertical Stretch.notebook October 23, 2014
Investigation 3: v = ar?, when a is positive and less than 1

7 1, 1,
On the same axes, graph v=x", v= Ex‘ and v = Zx‘ . **Hint: Use 2 units as 1 for the y-axis
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1. Match the following graphs to their corresponding equations.
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2. State the vertex and the equation for each of the following graphs.
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