Math 2200

3.2 Investigating Quadratic Functions in Standard Form

Date:

The standard form of a quadratic is:
—
f(x) =ax*+bx+c

or

y =ax*+bx+c

where a, b, and c are real numbers and a # 0.
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What do you think the parameter c affects?
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The Effect of Parameter a
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What do you think parameter a affects?
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The Effect o Paramet b
f(x) =—x?>+2x+5
flx) =—-$*+5

f(x) =—x?2—-2x+5

f(x) =—x?>—4x+5

What do you think parameter

ne a(‘\rQ ’H—L Rrjfr Q iS)‘l'Lf”‘“(L N[ W) -He i]“‘P\'\'
y

b affects?

‘DCC{QmJ(S {"ﬂ
PUS.—LB/\ O ‘V«(ua




For the standard form, f (x) = ax? + bx + c:

e a determines the shape and whether the graph opens upward (positive) or
downward (negative)

e b influences the position of the graph (U'{ a N>

e cdetermines the y-intercept of the graph

Example 1:
Complete the following webbing to describe the effects of the parameters a, b and c on the

uadratic function y = ax? + bx + c. .
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Explain how you could determine whether a quadratic function has either a maximum or
minimum value without graphing.
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Relationship Between Vertex form and Standard Form

By expanding f(x) = a(x — p)? + q, and comparing the resulting coefficients with the
standard fon,v\Q/e can see the relationship between the two.
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Some equations that relate a, b, and c to p and gq:
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c=ap?+q or q=c—ap?
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The most useful of theseisp = — o Since p is the axis of symmetry or the x-coordinate of

the vertex. We can then substitute this value for x in the equation in standard form to find
the y-coordinate of the vertex which is q.



Example 2:
Complete the following table:

Function Vertex | Equation a b c | _b
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Example 3:
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Example 4:
What is the vertex form of the quadratic function, f(x) = —x% 4+ 2x+8?
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Example 5:
For each graph of a quadratic function, identify:

* the direction of the opening

* the coordinates of the vertex

* the maximum/minimum value

* the equation of the axis of symmetry

* the number of x-intercepts and the y-intercept

* the domain and range
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Maximization/Minimization (Optimization) Problems
There are two main types of “Max/Min” problems.

1. The equation is given. You have to find the maximum or minimum value of the
function, depending on if the parabola opens upwards or downwards. This of course
is the vertex, (p, q).

2. You have to make the equation yourself using information given and then use that
equation to find the maximum or minimum value. Typically you are asked to find
the maximum area of some square or rectangle such as a garden or floor space of a
house.

Example 6:

An arrow is fired from a bow and its height, h, in metres above the ground, t seconds after
being fired, is given by h(t) = —5t2 + 40t +@Algebraically determine the maximum
height attained by the arrow and the time taken to reach this height.
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Example 7:
A rancher has 100 m of fencing available to build a rectangular corral. ( ?Q "\)

(A) Write a quadratic function in standard form to represent the a Liea of the corral. A\‘JQ
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(B) What are the coordinates of the vertex? What does the vertex represent in this

situation?
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(C) Sketch the graph for the function you determined in part (A). q
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(D) Determine the domain and range. (
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Example 8:

A farmer is constructing a pig pen and is using his barn wall as one side of the pen. If he has
gm_of fencing and wants to use it all, write the quadratic function that models the area of
the pig pen, and use it to determine the maximum area of the pen.
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Example 9:

A student makes and sells necklaces at the beach during the summer months. The material
for each necklace costs her $6.00 and she has been selling about 20 per day at $10.00 each.
She has been wondering whether or not to raise the price, so she takes a survey and finds
that for every dollar increase she would lose two sales a day. What price should she set for
the necklaces to maximize profit?
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Textbook Questions: Page 174 - 179, # 6, 8,9, 11, 13, 15, 18, 21-24
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