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• Division
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What if the radicals do not divide evenly?? Now What??

• Rationalize the Denominator...
(I) Monomial Denominator
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QUESTION 41 Page 39
-—_ — Page39

This is an open-ended activity with many solutions. Have students discuss the
points they selected and why. Some students might choose the origin to simplify
the calculations.

If the function intersects the origin, the transformational form is

1y —5) = (x — 22 Substituting (0, 0) yields +(0 — 5) = (0 — 2)2, and thus k = -5

The transformational form is i.;(y =5 =(x—-2)2or ~§(1/ —5)=(x—2)02

4
The general form is y= —%xz +:5%;
Students should graph the general form and use TRACE or TABLE to confirm that
their graphs include the chosen point and a vertex at (2, 5).

QUESTION 42 Page 39
-—_ —— Page 39

Remind students that the graph of each function has two special points: two
x-intercepts. Therefore, each function will be of the form y = a(x — 4)(x + 10) and
it makes sense to use this information to create the general form and then the
transformational form. Students then need to calculate the vertical stretch in order
to determine the value of .

example:

To calculate the vertical stretch, students will determine the equation of the axis of
symmetry. This equation is found by finding the midpoint between the x-inter-
cepts, which is x = —3, If the corresponding maximum y-value is 4, as in part (a),
the graph has increased vertically from 0 at —10 to 4 at —3. Therefore, in 7 units of
x, the graph has increased vertically by 4. In 7 units of x, the basic quadratic func-

tion increased by 49. The vertical stretch is o

The transformational form is —i—g(_y ~ 4 =(x+3Por-1225@y — 4) = (x + 3)

and the general form of the function is y = —0.0816x2 — 0.4898x + 3.2653.

Students can also derive the functions using the definition of an x-intercept.

Because the intercepts are located at x = —10 and x = 4, the quadratic function is
160

of the form y = —é(x 4)(x — 10) = ~449x2 - igx &

Answers

42.(2) ~goaes - 4 = (x + 3)% y = —0.081 63x2 — 0.4898x + 3.2653
(b) 76350/ + 3) = (x + 3)% y = 0.0612x2 + 0.3673x — 2.4489
(© —ﬁ(y —100) = (x + 3)% y = —2.0408x? — 12.2449x + 81.6327

1
(d) 520870 + 10) = (x + 3)% ¥y =0.2041x2 + 1.2245x — 8.1633

QUESTION 43 Page 39
-—_ — Page39

You might have students examine the diagram in the Did You Know? to clarify the
meaning of lateral deflection. Explain that the curvature of a ball depends upon

1.3 Properties of Graphs of Quadratic Functions 75
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Think about ...
The Vertical Stretch

The arc for a standing
high jump would be
much steeper than the
arc for a running long
jump. Therefore, the
vertical stretch of the
graph of the function for
the standing high jump
would be significantly
greater than the vertical
stretch of the graph of
the function for the
running long jump.

—_—

Management Tip

All answers for Question 37
assume that the starting point
of the jump is the origin.

74 Chapter 1 Quadratics

Since (0, 0) is a point on the parabola, substituting for x = 0 and y = 0, the
quadratic can be expressed as:
—40-15)=(0 - 052

= 18
k‘0.25‘6

The quadratic function is ~+(y — 15) = (x - 0.5)2.

Students should recognize that the differences between the functions should be
relatively small because the differences in heights are not substantial.

Answers
37. examples:
1900: —é = 1.65) = (x — 0.5)% —% —1.65) = (x - 0.5)% y = —6.6x2 + 6.6x
1904~y = 1.5) = (x — 0.5 y = —6x2 + 6x
1906: ~g35() = 157) = (x ~ 057 or -y — 1.57) = = 0.5
Y= —6.28x2 + 6.28x
1908: ~g35(y — 1.58) = (x— 051 or ~y — 1.58) = v — OIS
y=—6322 + 6.32x
1912/ S Sy e o -2 - 163) = (x— 0.5
= —6.52x2 + 6,52

QUESTION 38 Page 38
———— “'"Page38

To help students appreciate the magnitude of this world-record long jump,
you might measure out this distance in the classroom or hall. Students can
confirm their calculations using quadratic regression using the coordinates (0, 0),
(4475, 1.1), and (8.95, 0). Encourage the students to develop the function assum-
ing that the vertex is located at (0, 1.1) instead of (4.475,1.1).

Answer
38. Transformational form is ~W155 5= 1) = (o — 4.475)2 or
*% = 1.1) = (x — 4.475)%; general form isy = —0.055x2 + 0.49x.

Check Your
Understanding

[Completion and discussion: 35 min]

QUESTIONS 39 AND 40

Encourage students to sketch parabolas to determine whether the vertex repre-
sents a maximum or minimum. Also have them graph the general form of the
quadratic function to confirm that each parabola contains the given points.

Pages 38-39

Answers
39.) ~Bly +3) = (x ~ 42 or 8y + 3) = (x — 42, = £ 4x-5
(b) (y+6.25):(x+0.5)2;y=x2+x~6
© —% -1 = <x - %)2 or—2(y—1) = (x - §>Z;y= ~2.00% + 2.0x + 0.4
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Some students might enjoy
reading the description of the
experiments conducted by
Briggs and the principles
underlying a curve ball
contained in these references:
* Science Projects in Math, by
Martin Gardner
® The Physics of Baseball, by
Robert K. Adair.

This Web site provides a
description of how pitchers can
throw different types of
pitches. It also contains links to
similar sites involving the
science of baseball:
www.exploratorium.
edu/baseball/

Otbher sites containing
information on the physics of
sports including baseball can be
found by searching for
keywords such as “physics of
baseball.”

Extension

In Question 43, you might have
students create different
equations by changing the
measurements to common
units such as metres or
centimetres. Students should
also realize and explain why

€ = 0 in the standard form.

Technology

In Question 44, the
mathematics of the arch is
more complex than that of a
parabola. Interested students
could so to the Web site
Www.jug.net/wt/arch.htm for a
more detailed analysis of the
mathematics underlying the
shape of the arch.

76 Chapter 1 Quadratics

ning objects is called the Magnus effect.

The function will depend on the selection of the origin. If the pitcher’s mound is
chosen as the origin, students can assume that the maximum deflection of 46 cm
occurs midway between the pitcher’s mound and the plate (% X 183 = 9.15).
Therefore, the vertex is located at (9.15, 46) and the function is of the form
%(y 240) = (x — 9.15)2, Substituting the origin (0, 0) results in a vertical stretch as

1 —46 —46
shown: 20 —46) = (0 - 915 e (9152 837225 — —0.5494. The trans-

. -
formational form is 05391 — 46) = (x — 9.15)2,

In answering part (b), students might reason that the vertical stretch of the second
parabola will be one-half of the vertical stretch of the first curve ball, because the
lateral deflection is one-half of the previous curve ball.

Answers
43. () ~g5gs(y — 46) = (x — 91512 y = —0.54042 4 10.0546x.

(b) ~g37 — 23) = (x - 9.15)2 ¥ = —0.2747x% + 5.0273x.

QUESTION 44 Page 39

Encourage students to locate the origin at different points and to discuss the
differences between the resulting quadratic functions, For example, assume that
one end of the arch is the origin (0, 0), the vertex is located at (96, 192), and the
other end of the arch is located at (192, 0). Substituting the vertex results in the
following equation:

T - 192) = (x - 96y

Since (0,0) is a point on the parabola, substituting x = 0 and Y = 0 makes the equa-
tion

+0-192) = (0 — 962

-2 _ 9216
9 T
- 9 B

The quadratic function describing the arch is —48(y —192) = (x — 96)2 or
y= —éxz + 4y,

Assume that one end of the arch is located at (—96, 0), the vertex is located at
(0, 192), and the other end of the arch is located at (96, 0). Substituting the vertex
results in this equation:

Hy —192) = 2
Since (—96, 0) is a point on the parabola, substituting x = —96 and y = 0 gives
20 ~ 192) = (962

22 - 916
S T
=916 = 48







[image: image3.jpg]The quadratic function describing the arch is —48(y — 192) = 22 or
7= —%xz + 192,

Answers
44. (a) See above discussion.

(b) 48 m from each end of the span, or 48 m and 144 m from one end of the
span

QUESTION 45 Page 39
Assuming that the origin is located at the point of striking the golf ball, the ball
reached its vertex at (50, 30). Substituting the vertex gives the equation:

0~ 30) = (x - 500

By substituting x = 0 and ¥ = 0, the above equation becomes:

#0=30) = (0 - 500
30

=] =250
= %0 S8
= %00 = o5
The quadratic function describing the path of the ball is *2—?1(1/ = 30) = (x — 50)2
ory =2+ 30, _ g1t 10x

Substituting x = 75 m shows that the ball was at a height of 22.5 m or about 23 m.

Answer
45.22.5m

Fencing Gardens

For All Students

Students have already graphed the function Y = 0125 Dby & 695 in
Section 1.2, which represents the relationship between the variable x, the first
length of fencing, and the total area y of two square garden plots formed from
100 m of fencing.

They can complete the square as follows:
¥ =0.125x2 — 12.5¢ + 625
TizsY = 2 — 100x + 5000
13sY — 5000 = 2 — 100
Y ~ 5000 + 2500 = 22 — 100x + 2500
1259 — 2500 = (x — 502
2IB0 — 3125) = (x 5002

1.3 Properties of Graphs of Quadratic Functions 77
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Trigonometry and 3-Space: 122
Test: Complex Numbers May 2004
1. Simplify each of the following, express in the form a + &i. [91
24+4f e =
T e ® @) -4+ +10(°) g
1-i s/ /R

2. Draw a sketch representing the following ordered pairs on a polar graph. [2]

AQ2,225% B(-4, 1209
3. Solve for x,xeC 8]

(a) x> +3x+12=5-x ®) —3—~i=1

%+t3 xt2

4. (a) Convert the rectangular ordered pair (-3 , 2) to polar coordinates.- : [3]

(b) Convert the polar coordinates [4, ST”)to rectangular coordinates. [3]
5. (a) Convert the polar form [\/E(cos 27°+isin z7°)]“’ to the standard form a + bi. E]|

(b) Convert the complex number — 25-5i to polar form. [4]

5 : v
6. Use polar coordinates to evaluate the following expression: 14143 ( 12 1) [10]
2+2iy3
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