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To solve these |
problems,
you will pull ‘
together many |
concepts and '
skills related
to solving
quadratic
equations. Be
sure to show
your work and
justify your

reasoning.
L. _V_/

pull It All Together

BIGidea Equivalence and Function

The parameters «, b, ¢, h, and kin the standard and vertex forms of a quadratic function

give information on how the graph of the function relates to the graph of the parent
function y = x°.

Standard form: y = ax2 + bx + ¢ Vertexform:y = a(x — h)* + k

Task 1

Refer to the two forms shown above.

a. What information do the parameters, or combinations of parameters, provide
about the graph of the quadratic function?

b. Begin with standard form. Transform it to vertex form. What are the values of
h and kin terms of a, b, and ¢?

¢. Show how the Quadratic Formula follows from your result in part (b). Hint:
Set the expression in your vertex form equal to 0. Then solve by factor'ing ‘

BIG idea Solving Equations and Inequalities

A problem may require different types of equation solving. v,
. You
how to use a graphing calculator to help you with your W(g)rk Sl knos when and

Task 2

You shoot an arrow at a target. The parabolic path of your

points shown in the table. arrow passes through the

a. Find a quadratic function in standard form that moq

, , Is the pa
arrow. Hint: The three points are (x, y)-values th . path of your
' atsatisty y = g2
+ bx + ¢.

b. If the y-value represents height above the ground, for whag :
y atvalue of x would

: fi
your arrow hit the ground if you miss the target? (]

c. Ifthe target bull’'s-eye is at x = 100, at what hej

your arrow to hit it? ght Should the b“n'Ser be for

d. If the target bull’'s-eye is at height y = 2.98
.JO, at
bull's-eye be for the arrow to hit it? What valye of x should the
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»idea Function
You can represent quantities using va

represent some relationships between quantities using equations.

Task 1

The polynomial 2x3 + 9x

riables and algebraic expressions. You can

2 4 4x — 15 represents the volume in cubic feet of a

rectangular holding tank at a fish hatchery. The depth of the tank is (x

length is 13 feet.

— 1) feet. The

a. Use synthetic division to help you factor the volume polynomial. How many
linear factors should you look for? What are they?

b. Assume the length is the greatest dimension. Which linear factor represents
the 13-ft length? What are the dimensions of the tank? What is its volume?

What is the value of x? Do you get the same volume if you substitute the value
of xinto 2x3 + 9x2 + 4x — 152

BlIG idea Equivalence

You can use the Binomial Theorem and properties of algebra to rewrite some powers

Task 2

Show that the following equation is true for all values of g and b

[(@a - b) +1° = @ — 5a%(b — 1) + 10a3(b — 1)2 — 10a%(b — 1)3

BIGidea Solving Equations and Inequalities

A polynomial P(x) of degree n, n = 1, and its related
have n complex zeros. The zeros are identical to then
polynomial equation P(x) = 0.

Task 3

Four of these five polynomial functions have identi
two zeros in common with each of the other functi
product of its linear factors,

ons. Write this fifth

Pi(x) =x® - 6x2 + 11x — 6

Py(x) = x* — 5x3 + 7x2 — 50 4 6
Py) =x! -7} + 172 — 175 4+ g
Py(x) = x* — 8x3 + 23x2 — 2y 4 1
Pg(x) = x* — 9x3 + 20x2 — 39y 4 14

cal zeros, The fifth h

+ 5a(b — 1)4 — (b — 1)°

Polynomial function ¥y = P(x)
Complex roots of the related

as exactly
function as a
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Pull It All Together

BIGidea Solving Equations and Inequalities

Solving an equation is the process of rewriting the equation to make what it says about
its variables as simple as possible.

Task 1

An environmental equipment supplier sells hemispherical holding
ponds for treatment of chemical waste. The volume of a pond is
V= %(%xrf}), where r, is the radius in feet. The supplier also sells
cylindrical collecting tanks. A collecting tank fills completely and
then drains completely to fill the empty pond. The volume of the
tank is V, = 12772, where r, is the radius of the tank.

a. Since V; = V,, write an equation that shows r, as a function of r,. Write an
equation that shows r, as a function of r.

b. You want to double the radius of the pond. How will the radius of the tank
change?

BIG idea Solving Equations and Inequalities

The numbers and types of solutions vary based on the type of equation.
BIG idea Function

You can represent functions in a variety of ways (such as graphs, tables, equations, or
words). Each representation is particularly useful in certain situations.

Task 2

Suppose f(x) = Vx + 1.
a. What are the domain and range of f?
b. Find f!(x). What are its domain and range? Be careful!

¢. Show that (f o f~1)(@) = a = (f7' ° f)(a) forany ain the respective
domains.

d. Solve the equation f(x) = I 1(x). Remember to check for extraneous roots.

e. Graph the functions fand f 1 Be sure that you accurately represent the

domains of each function. Interpret graphically the solution(s) you found to
the equation in part (d).
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pull It All Together

“idea Modeling ) :
You can represent many real-world mathematical problems algebraically. An algebraic

model can lead to an algebraic solution.

Task 1

Suppose you invest a dollars to earn an annual interest rate of r percent (asa
decimal). After t years, the value of the investment with interest compounded '
yearlyis A(f) = a(1 + r). The value with interest compounded continuously is
A®) =a- "

a. Explain why you can call e” — 1 the effective annual interest rate for the
continuous compounding.

b. Suppose you can earn interest at some rate between 0% and 5%. Use your
knowledge of the exponential function to explain why continuous compounding
does not give you much of an investment advantage.

¢. For each situation find the unknown quantity, such that continuous

compounding gives you a $1 advantage over annually compounded interest.
« How much must you invest for 1 year at 2%?

* Atwhat interest rate must you invest $1000 for 1 year?
» For how long must you invest $1000 at 2%?

BIG idea Function

You can use transformations such as translations, reflections, and dilati
understand relationships within a family of functi ’ S

ons.
Task 2
f(x) = b* and g(x) = logy, x are inverse functj
ons. i
the following is true. Explain why each of
a. The translation f;(x) = b*~" of fis equival x
compression of f. duivalent to a vertical stretch or

b. The inverse of fy(x) = b*~ " is equivalent to 4 translation of
c. The inverse of fi(x) = b*~higpet equivalent to 3 yert; g
compression of g. ) ertical stretch or
d. The function h(x) = log xi i
S (x) 8. Is avertical stretch or copy — i
reflection —g. Pression of g or of its
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