







Quadratic assignment. Question 12-18

12. 
      
	9
	9
	3
	-31



13. Point A (5,3) and point B(-3,3) lie on the quadratics function y=ax2 + bx +c. determine the axis of symmetry
Solution
Axis of symmetry lies at the middle perpendicularly to the horizontal line connecting point A and B
Axis of symmetry x=1.5

14. While completing the square for the quadratic function f (x) = 7x2 – bx + 9, a student rewrote f(x) as f (x) = 7 (x2 – b/7 x + n - n) + 9. The correct expression for n is 
    n= 


15. Verify, algebraically, that y= -3 (x + 7)2 – 2 and y=-3x2 -42x -149 represent the same equation. Explain another strategy that could have been used to verify. 
Solution
Expanding y= -3 (x + 7)2 – 2 we get:
    Y = -3 ((x + 7)(x + 7)) -2
        = -3 (x2 + 14x + 49) -2
         = -3 x2 – 42x -147 -2
         = -3 x2 -42x -149
Another strategy that can be used is by graphical method. You graph both functions in the same plane, the curve will be the same
    
16. A jumping spider from a log onto the ground below. Its height, h, in centimeters, as a function of time, t, in seconds, since it jumped can be modeled by the function 
[bookmark: _GoBack]                                  h(t) = -490t2 + 75t +12
a. What does the y-intercept represent?

Y-intercept represent the initial height from which the spider jumped. At this height, time t= 0, hence the height is 12 cm. 

b. When does the spider reach its maximum height to the nearest hundredth? What is its maximum height to the nearest tenth?
Solution. 
At the point of its maximum height, the gradient of the function= 0
Thus, first derivative of the above equation we get
-2 x 490 t +75 =0

t=  = 0.0765

t= 0.08 seconds to the nearest hundredths

now, maximum height is achieved at 0.08 seconds

                          h(0.08) = -490 (0.08)2 + 75 (0.08) +12
                                         = -3.136 +6 + 12
                                          = 14.864
                                           = 14.9 cm to the nearest tenth. 
c. When does the spider land on the ground, rounded to the nearest hundredth?

When the spider hits the ground, the height h =0

           Thus,  
0 = -490t2 + 75t +12, 
Solving for t using quadratic equation we get
T= 0.25 seconds

d. What domain and range are appropriate in this situation?
Domain is a set of all independent variable which in this case is time
 {t | 0 ≤ t ≤ 0.25, t ∈ R}.

and range is a set of all dependent variable which in this case is height

{h | 0 ≤ h ≤ 15.0, h ∈ R} 

e. What is the height of the spider 0.05 s after it jumps? Round to the nearest tenth.
                           H (0.05) = -490 (0.05)2 + 75 (0.05) +12
                                         = 14.5 cm

17. The owner of the stadium have determined that 8000 people will attend a concert if the ticket price is $40. However, for each $2 increase in the ticket, it is estimated that 100 fewer people will attend the concert. What ticket will result in a maximum revenue?
Solution
Revenue R = number of tickets sold x the price of each ticket
Let y= number of tickets sold
       X= price for each ticket
       M= -100
And a point in function be (40, 8000)
From this information we can have slope function as 
        y-8000 = -100 (x- 40)
        y- 8000 = -100x + 4000
                  y= -100x + 12000
but R= y.x
           = (-100x + 12000) (x)
      R    = -100x2 + 12000x
The maximum revenue will be yielded when the function is at vertex. 
The vertex = 
	=  = 60
Now, R (60) = -100 (60)2 + 12000 (60)
                      = $360,000
Thus a ticket price of $60 will yield a maximum revenue of $360,000
18.A rectangle pen is to be fenced with 1000m of fencing material. An existing river is used as one side of the rectangle. What dimension will produce a maximum area?
Solution
Let the side perpendicular to the river be x m
Side parallel to the river = 1000- 2x
Area of the rectangle = x (1000-2x) = 1000x -2x2 m2
For a maximum area, 
A’ = -4x + 1000
Thus -4x + 1000= 0
X=250m 
Hence, side perpendicular to the river = 250m
Side parallel to the river = 1000- 2x500= 500m
Area= 250 x 500 = 125, 000 m2
