Practice/Assessment Masters Answers

CHAPTER 7 Exploring Quadratic Models
7.1A Recognizing and Understanding 

Quadratic Relationships

1.
a)  quadratic—expression has degree 2

b) 
linear—first differences are constant
c)
neither—not linear and not a parabola

d) 
quadratic—shows portion of a parabola

e)
quadratic—second differences are constant

2.
a) 
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b) 
vertex, standard

3.  a)  
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 (vertex form)   
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(standard form) 

b) 
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(vertex form)  
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7.1B Recognizing and Understanding 

Quadratic Relationships

1.
Set I

a)  
Second differences are constant, 28.

c) 
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d)
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Set II

a) 
Second differences are almost constant, at  –34.1 or –34.2, and the graph of the plotted values looks parabolic.

c) 
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d)
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Set III

a) 
Second differences are very close, at 

–34.6, –34, –34.1, –33.9. Graph of values is in the form of a parabola.  

c) 
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d)
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2.
Data from set I will most closely fit a perfect parabola because the second differences are exactly the same, a quadratic regression on the data indicates R2 = 1, and the curve of best fit passes through all the points. 

7.2A Factoring to Find the Zeros of a Quadratic

1.
a)   x = 5, x = –3

b)
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c)
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d)
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2.
a)   2(x2 – x + 2)    

b)  –3(2x– 1)(x + 4)

c) 
5(x – 6)(x + 2)

3.
a)  Use substitution to verify. When x = 0,

 y = 0. When x = 2.5, y = 0.  

b)
Expand 5(x – 6)(x + 2) to get 

5x2 – 20x – 60.  

4.
a)  Expression can be factored to

(2x – 5)(x – 3)

b) Expression cannot be factored—cannot find two numbers that add to –8 (after one of them is multiplied by 3), and multiply to –21.

7.2B Factoring to Find the Zeros of a Quadratic

1. a)  
90 – 5x
b) 
2100 + 175x
c) 
revenue = –875x2 + 5250x + 189 000

d)  zeros: x = 18, x = – 12
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e)  
Three price decreases are needed to maximize revenue.  

f)  
price = $75 per pair of shoes, 

maximum revenue = $196 875 per month

g)  
Increase in revenue is $7875.  

7.3A Solving Quadratic Equations Without Factoring

1. I. 
a)  x = 0.65, x = 3.85    


b) (2.25, 5.125)

c)
  [image: image16.png](225, 5.125)





II.
a)  x = –3, x = 4     



b) (0.5, –12.25)

c)
     
[image: image17.png]



III. a)  x = –1.59, x = 1.39 

b) 
(–0.1, –11.05)

c)  
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2.
I. 
a)  
x = 3.85, x = 0.65

b) 
vertex at (2.25, 5.125)

II. 
a)  x = 4, x = –3

b) 
vertex at (0.5, –12.25)

III. 
a)  x = –1.59, x = 1.39

b) 
vertex at (–0.1, –11.05)

3. 
A quadratic regression on the time/distance data results in the equation y = –2x2 + 9x – 5 (expression I.).

7.3B Solving Quadratic Equations Without Factoring

1.  a)     y = –4.9x2 + 11x + 2.4; x represents the time in seconds, and y represents the height in metres above the ground.

b)  
x = – 0.2, x = 2.45;  2.45 is the only relevant zero because time cannot be negative

c)
vertex at (1.125, 8.57). Therefore, at 

1.125 s, the ball reaches a maximum height of 8.57 m.  

d)  
When thrown, x = 0 (time is 0), y = 2.4.  Therefore, the ball was 2.4 m above the ground when thrown.  

e) 
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2.
a)
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b)
full width = 10 + 2x
c) 
full height = 8 + 2x
d) 
areaphoto = 8
[image: image21.wmf]´

10 = 80 in.2
areamat = 4x2 + 36x
e) 
x = 1.84 in.

7.4A Modelling With Quadratics

1.  a)  quadratic—when expanded, equation is of degree 2

b) 
none of these—first and second differences are not constant (or close). Plotted points do not resemble an exponential curve.

c)  
none of these—graph appears neither linear, nor parabolic, nor exponential. Estimated first and second differences are not constant (or close).

d) 
exponential—although curve could be a portion of a parabola, it would not make sense for it to continue in a parabolic shape given the content of the question.  Must be exponential.  

e) 
linear—when expanded, equation is of degree 1

2. 
a)  In metric,  y= (4.9t2 + 32t  + 1.8

In imperial, y = (16t2 + 104.992t + 5.9058

b)  
Maximum height is 54.04 m or 178.15 ft. 

c) 
Metric:
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Imperial:
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d) 
When 54.04 m are converted to feet, the result is 177.31 ft (0.845 ft less than with the imperial model). This is due to rounding at various points in the calculations.  

7.4B Modelling With Quadratics

Answers will vary.  

Study Master, Chapter 7

1.
a)  y = –4x2 + 16x – 15

b)  y = 0.2x2 + 2x – 1

2.
a)  y = 6(x–1)2 – 2  (vertex form) 

 
y = 6x2 – 12x + 4  (standard form)

b)  y = –1.5(x–3)2 + 4 (vertex form) 

y = –1.5x2 + 9x – 9.5  (standard form)

3.
a)   y = 0.32x2 – 2.54x + 16.2

b) 
 y = –1.23x2 + 5.67x – 7  

Data set b) fits the equation better because the R2 value is closer to 1.  

4.
a)  y = –2x2 – 12x – 23, a = –2, b = –12,

 
c = –23

b) 
y = 4x2 + 16x + 8, a = 4, b = 16, c = 8

c) 
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5.
a)  x = –3 or  x = 2

b)
x = 0 or 
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 or x = 7 

d) 
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e) 
x = –9 or x = 5

f)  
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6.
a)  x = 0.38 or x = 2.62

b) 
no solution

c) 
no solution 

d) 
x = –2.32 or x = 4.32

7.
a)  P = $47 500

b) 
To yield the maximum profit of $72 000, 1200 racquets should be produced.

c) 
710 racquets should be produced.  

8.
a) 
[image: image31.png]



b)
88 m2
c) 
area (in m2) = 4x2 + 36x
d) width = 2 m 

9.   Answers may vary slightly, depending on the placement of the parabola on the axes, but all graphs should be the same size and shape. Possible solution:  
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Equation:
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(Note that answers may vary. The vertex may be different depending on the graph drawn.)

10.  a)   y = –4.9t2 + 32t where t = time (in seconds), and y = height above ground (in metres)

b) 
44.4 m   c)  t = 6.531 s   d)  52.24 m 

Alternative Test, Chapter 7

1. a)
quadratic     

b) 
neither   

c) 
quadratic    

d) 
linear

2.
a) 
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b)
y = 5.3x2 + 22.6x – 5

3.
a)  (x + 12)(x – 5)

b) 
6(x + 1)(2x – 1)

c)  (7x + 2)(3x + 2)

4.
a)  x = 9 or x = –3

b) 
no solution

c)  
x = –5 or x = 1

d) 
x = 8 or 
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e) 
x = – 0.87 or x = 1.54

f) 
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5.
a)
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b) 
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c)  
x = – 0.370, x = 30.37

d) Assuming the target is at ground level, students should position themselves 

30.37 m away.  

6.  a)  Revenue: $3990, $3179, $6050, $5525, $5788, $4802, $4487.50, $3159

b) 
y = –237.74x2 + 2345.48x + 173.02, where x = ticket price ($), and 

y = total revenue ($)

c)  
$9.94

d) 
ticket price = $4.94, 

maximum revenue = $5958.02

e)  
Answers will vary.
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