Quadratic Functions and Equations Lesson #9:
Applications of Quadratic Functions - An Algebraic Approach

Review

The standard form of quadratic functions is useful to solve, analyze, and interpret problems
whose graphical model is parabolic in shape. Complete the following statements for the

standard form equation of a parabola y = a(x — p)2 +q.
a) The coordinates of the vertex are

b) Whena_ 0, the maximum valueis . Whena__ 0, the minimum valueis

¢) The equation of the axis of symmetry is

Maximum/Minimum Applications

In this lesson, all the questions are intended to be completed algebraically.

ClassEx.#1 | Consider the following information taken from Lesson 8, page 323, Class Ex. #1.

“ The height, A, in metres above the ground, of a projectile at any time, 7, in seconds after the
launch is defined by the function A(f) = 412 + 48t + 3.7

a) Complete the square to write 2 in %tandard form.

h(f) = ~44 +‘/o”J(' + 3 4 (—Iz): A

(42 124+36) + S+ 19y T g
h(#) = -4@' b)+ 74’:‘;-

b) Find the h igl%)f thg-ro jectile 3 seconds after the launch. L
leF £23" 1 (3) =—q(3-6) +1¥7 h(3)=
¢) Find the maximum height reached by the prOJectllel l\{ ? " r
d) How many seconds after the launch is the maximum height reached? ﬂseM
l 3 ~ ’ e) What was the height of the projectile at the la)g}r-h% =0

f) Determine when the projectile hits the ground to the nearest tenth of a second.

h(F) =o

L
Iy
- (k4] +IVE ﬁ &
-ﬂ = -4 ()
- < 7
g) Compare the answers from b) - f) with those on page 323. 6 i. J'Q t /
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AN
o

332 Quadratic Functions and Equations Lesson #9: Applications of Quadratic Functions - Algebraic

A rancher has 300 m of fencing with which to form a rectangular corral (an enclosure for
confining livestock), one of whose sides is an existing wall which does not require fencing.

a) If two of the sides of the rectangle are each x metres in length, show that the area of the
corral can be expressed in the form A(x) = 300x — 2x2.

b) Use the method of completing the square to determine the maximum area possible.

¢) State the dimensions of the rectangle which gives the maximum area.

Ashley was asked by her Math teacher to find two numbers which differ by 8 and whose
product is a minimum.

a) If x represents the smaller number, write a ?) dratic expresswn in x for the product of the

two numbers. ,Otrf * P 6‘) K (XJ’&)
=X +9X

b) Write the product in cgmpleted square form.

Pl = Hf‘xl-") +0~l6 1 () =Z=Ié
el)= (X+¥)— 1§

¢) Determine the numbers and the minimugn product.

—«{ﬂl» ’@ M.A fm(ot,f

Complete Assignment Questions #1 - #9 ’ ‘ 3 7 '
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