AP PreCalculus Summer Assignment

Name:

Welcome to AP PreCalculus!
Instructions for completing this summer assignment:

e Answer questions to the best of your ability. If you do not know how to do some
problems, use resources (friends, youtube videos, etc.) to help you learn the concepts
required. Most topics should be review. The only topic that should be new for some of
you is the Trig/Unit Circle part. Do your best. :)

e NO calculators for the summer assignment.

e Maintain integrity. This should be your work. You have permission to get help from
friends, the internet, etc., but you should never just be copying down someone else’s
work; that’s cheating, and it does not serve you well. It also communicates to me that
you understand a topic when you do not.

e Give your best effort, and show all work. This assignment counts as your first grade for
the 1st semester and is due on the first day of school.

o We will likely test on these topics after we have checked and gone over questions on the
assignment. The test will not be on the first day but will be within the first few days of
school. | will notify you of the date on the first day.

e Please reach out if you have questions either through email or Google Classroom.

e |I'm excited to be teaching this class and to give you all the opportunity to earn college
credit. :)

Have a great summer!
—Mrs. Kincaid
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Multiplying/Dividing Fractions:

2
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Simply the following expressions. Show all work that leads to your answer.
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Adding/Subtracting Fractions:
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Simply the following expressions. Show all work that leads to your answer.
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Multiplying Binomials:
I’ve observed most of you use FOIL method to multiply binomials. An example of this is
below.
FOIL Method
F L
' o

(2x+3)(5x-8)
"/

o}

First: (2x)(5x)=10x" (2x+3)(5x—8)
Outer: (2x)(-8) =-16x

inner: (3)(5x) =15x =10x" —16x +15x~24
Last: (3)(-8)=-24 =10x" —x—24

Multiply the binomials below and simplify by combining like terms. Show all work.

a) (x+4)(x+2) b) (x—3)(x+5)
&) (x—9)(x —6) d) (2x —4)(4x + 1)
e) (x+7)2 ) (2x —1)?

g) (x+8)(x—18) h) (3x —2)(3x + 2)
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Finding Zeros of Polynomials through Factoring and Applying the Zero Product Property:

Zero Product Property: If ab = 0 then either a = 0 or b = 0 (or both a and b are 0).
Example #1: Solve x? + 7x + 12 = 0 for all Example #2: Solve 2x3 — 18x? + 28x = 0
values of x. for all values of x.

The numbers that multiply to 12 and add to 7  All terms are divisible by a GCF of 2x.
are 4 and 3. 2x3 —18x2+28x =0
x>’+7x+12=0 2x(x2—9x+14) =0
x+4)x+3)=0 2x(x—=7)(x—2)=0
x+4=00rx+3=0 2x=0orx—7=00rx—2=0
x=—4orx=-3 x=0orx=7o0rx =2
x=—-4-3 x=0,27

Solve the following equations for all values of x by factoring and applying the zero product
property. Show all work that leads to your answer.

a) x2+5x+6=0 b) x2—-3x—10=0
c) 2x>2—2x—60=0 d) 3x24+30x+63=0
e) x2—64=0 f) 2x2—-18=0

g) x3+6x2—-7x=0 h) 4x*+ 16x3 + 16x% =
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Solving Quadratic Equations Using the Quadratic Formula:

For ax? + bx + ¢ = 0, we have the quadratic formula to find the solutions.

—b +Vb?% — 4ac
x =
2a

The quadratic formula is beneficial in that it always works when other strategies, such as
factoring, fail.

The discriminant, b? — 4ac tells us how many unique solutions there are to a quadratic
equation as well as whether they are real or complex solutions.

b? — 4ac > 0 means there are two unique real solutions.
b? — 4ac = 0 means there is one unique real solution.
b? — 4ac < 0 means there are two unique complex solutions.

(Complex solutions come in pairs, so if there is one complex solution to a quadratic equation,
there will always be at least one more!)

Example #1: Solve x? + 2x — 15 = 0 using the quadratic formula.

_ —b tVb?—4ac
B 2a
I OENOEOGD)
B 2(1)
_ —2+V4+60
B 2
—2 + V64
T
—2+8

2
x=-1+4
x=—-14+4orx=-1-—4
x=3o0orx=-5

X ,a=1,b=2,c=-15

X

X =

Two unique real solutions: x = —5,3

Continued on next page...
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Example #2: Solve x? — 2x + 10 = 0 using the quadratic formula.

—b +Vb?% — 4ac
x = ,a=1,b=-2,c=10
2a
_ —(=2)+/(=2)2 - 4(1)(10)
x_
2(1)
2++v4—-40
YTy
2++-36
X =
2
_ 2+ 6i
YT
_2 6
X=3%7
x=1=+3i

x=1+3iorx=1-3i
Two complex solutions: x =1 + 3i, 1 — 3i

Solve the following quadratic equations using the quadratic formula. Indicate whether the
solutions are real or complex like in the example above. Show all work and simplify.

a) x2+4x+3=0

b) x24+4x+5=0

c) —2x?>+4x—-2=0
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d) 2x2—-6x+4=0

e) x2—6x+25=0

Calculating Average Rate of Change:

Finding Average rate of change of a function is like finding the slope of a linear function
between two points. Let y be the outputs of a function and let x be the inputs of a function.

Y2—W1
Xy — X1

Average Rate of Change =

Example #1: Calculate the average rate of change of f fromx = 2tox = 5.

X
f(x) 4 7 16

Example #2: Calculate the average rate of change between the given coordinates from the

function g(x).
2 5
<§,6) and <§, 11)
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Use the following information about the functions h(x), w(x), s(x), and r(x) to answer
questions a) through f).

F
X h(x) 10
1 —3 °
2 0 8
3 4
4 9 '
5 15 6
5
4
w(x) =5x—2 3
2
1
The function s(x) contains the coordinates N 1 1 ] 1 2 g
s
(_113)5 (0,2), (El 1)a and (T[' O) Graph OfT(X)

Calculate the average rate of change of the given functions over the intervals specified using the
information provided above. Show all work that leads to your answer.

a) Calculate the average rate of change of h from x = 1 to x = 4.

b) Calculate the average rate of change of s from x = —1tox = 0.

c) Calculate the average rate of change of r fromx = 0 tox = 5.
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d) Calculate the average rate of change of w from x = —3tox = 3.

e) Calculate the average rate of change of r from x = 2 to x = 4.

A
f) Calculate the average rate of change of s from x = > tox = .

Evaluating Expressions of Sine, Cosine, and Tangent:

When using the unit circle to evaluate expressions of sine, cosine, and tangent, it is important
to know the following:
sinf __y

cosf =x sinf =y tan9=cose—x.

Examples:

(Sn) V3 i (Sn) 1
cos(=)=—-= sin(=) ==
6 2 6 2

The unit circle can be found on the next page!




AP Precalculus Summer Assignment

Use the unit circle above to evaluate the expressions below. Degrees are never used in AP
Precalculus, so all the angles in the expressions below are measured in radians.

a) cos(0) = b) cos (g) = c) cos (%") =
d) sin(0) = e) sin (g) = f) sin (4?”) =
g) tan(0) = h) tan (g) = i) tan (%") =

j) cos (g) = k) sin (37") = ) tan (4?")
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Finding the Domain of Functions Algebraically:

e Polynomials, Exponential, Sine, and Cosine functions: The domain is all real numbers.
This can be expressed in interval notation as (—oo, 00).

Examples:
f(x) =sinx gx)=x2+7x-2 h(x) =9~
Domain: (—oo0, ) Domain: (—oo, 00) Domain: (—oo0, )

e Rational Functions: The denominator of a rational function cannot produce an output
of 0 without making the function undefined at that point. This is because we cannot
divide by 0. For this reason, we will set the denominator of the rational function equal
to zero and solve for x. Any values of x that we find will be excluded from the domain.

Example:

Any x-value that causes the denominator to equal 0 will be excluded from the domain.

x> —6x—27+0
x=9)x+3)#0
x+9,x+ -3

Domain: (—,—3) U (—=3,9) U (9, )

e Logarithmic Functions: The argument (inside) of a logarithmic function can never be 0
or negative. For this reason, we will set the argument of the logarithmic function
greater than 0 and solve for x. This will provide the domain.

Example:
L(x) =log.o(—2x + 7)

We will set the argument of the log function greater than 0 and solve.

—2x+7>0
—2x > -7
Remember, when you divide or multiply both sides of an inequality by a negative number, you

must flip the inequality symbol.

7
X3

Domain: (—oo, %)
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Find the domain of the following functions. Provide your answer in interval notation. Show all
work that leads to your answer.

a)  f(x)=cosx b g)=e
c) yx)=x*-1 d)  px) =logs(3x — 1)
e) d(x)=In(—2x +8) H o ome) =

9 nG) =TT b e =
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Graphical Analysis:
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Graph of p(x)

Identify the following characteristics of the function p(x) using the graph above. Express all
intervals using interval notation. Estimate any coordinates that are not clear in the graph.

Domain: Range:
Decreasing Intervals: Increasing Intervals:
Zeros: y-intercept:

Left End Behavior: Right End Behavior:
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Graph of v(x)

Identify the following characteristics of the function v(x) using the graph above. Express all
intervals using interval notation. Estimate any coordinates that are not clear in the graph.

Domain: Range:
Decreasing Intervals: Increasing Intervals:
Zeros: y-intercept:

Left End Behavior: Right End Behavior:
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Piecewise Functions:

A piecewise function p(x) is defined as follows:

—x? 4+ 6x — 10, x<0
(]S, 0<x<3
PX)=Y352 450 -2
, x> 3
x—75

Evaluate the piecewise function as indicated below. Show all work that leads to your answer.

a) p(-1) = b) p(2) =

c) p(4) = d) p(0) =

e) p(3) = f) p(5) =
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Exponent Rules:

e g™M.q" = gmtn Example: 2x2 - 3x° = 6x2*5 = 6x7
m 9

. C;—n = qm " Example: % = 4x975 = 4x*

e (a™"=a™ Example: (x3)? = x32% = x©

e (ab)™ = a™p™ Example: (2x3)? = 22x32 = 4
a\™ o™ 2\%2 22 4

-« (}) =% Example: (3) =% =3

e a°=1,wherea # 0 Example: (3xme)? = 1, where x # 0
-m _ i .22 i — l

e a"=—2 Example: 37“ = vl

e a™" =" qm Example: 9%/2 = /91 = /9 = 3

Rewrite the following expressions to be of the form ax? where a and b are constants. Final
answers should be 1 term with all exponents combined. Show all work.

a) 2x3 - 3x?% = b) 6(x3)% =
10x3 x%x72
)_ 5x2 d) x=-3

&) x(73) . x@m = f) xv/x =



