Precaleunlus. Homelus.
Burmmer dtwdu,

This packet contains prerequisites that will not be reviewed in any capacity
during class. This means that when | reference this content, you know it. |
may use Delta Math or put review material on Schoology for you, but
ultimately this is content from previous courses, and you are expected to
know it well. You should also be aware that if you need to review this
content you have access to Schoology to your previous course.

Precalculus Honors will begin with Trigonometry (not in this packet but you
do have access to it, and you are expected to know:

Unit Circle, reference angles, coterminal angles, special angles, reciprocal
functions

Basic Trigonometric Equations

Basic Trigonometric ldentities
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Trigonometry Review with the Unit Cirele: All the trig. vou'll ever need to know in Caleulus

Ohjectives: This is your review of trigonometry: angles, six trig. functions, identities and formulas, graphs:
domain, range and transformations.

Angle Measure %
Angles can be measured in 2 ways, in degrees or in
radians.  The following picture shows the
relationship between the two measurements for the
most frequently used angles. Notice, degrees will
always have the degree symbol above their
measure, as in “452°”, whereas radians are real
number without any dimensions, so the number
“5" without any symbol represents an angle of 5
radians. & o

== 1800

An angle is made up of an initial side (positioned g
on the positive x-axis) and a terminal side (where
the angle lands). It is useful to note the quadrant
where the terminal side falls.

Rotation direction
Positive angles start on the positive x-axis and rotate counterclockwise.
Megative angles start on the positive x-axis, also, and rotate clockwise.

Conversion between radians and degrees when radians are given in terms of “n ™

DEGREES 2 RADIANS: The official formula is |& -% = # radians

Ex. Convert 120" into radians > SOLUTION: 120 -%JT” radians

. 180
RADIANS 2 DEGREES: The conversion formula is | radians - — =&

Ex. Convert % into degrees. > SOLUTION: %ﬂ = % =36



Convert each degree measure into radians.

1) -110°
11
A) _TT[
3) 490°
o
A) —%
11
o -1

Convert each radian measure into degrees.

A) 350°
C) -330°

mn

BE) —E
. 11w
) 18
18

a7
D) -
36

B) 40
D) 20

(=] Q

Lh

*B) -340°
D) -670°

2) 390°

A) 16w

3lm

B) 65°
D) 130°

*B) 600°
D) 1200°




For your own reference, | radian = 57.30 ot _—
y o F ., radius

/
l,'l ,J'Z:I radan |

A radian is defined by the radius of a circle. ".\ radizs f."

If yvou measure off the radius of the circle, then take \, A

the straight radius and curved it along the edge of R

the circle, the angle this arc marks off measures | radian. T

Are length: when using radians you can determine the arc length of the intercepted arc using this formula:
Arc length = (radius) (degree measure in radians)

OR
There may be times you’ll use variations of this formula.

Ex. Find the length of the arc pictured here:

SOLUTION: s=rf =2 youknow the values of r and &

3=5_5,1'=25_fr units for the arc length.
PR
Find the length of each arc.
w
e 3 11 cm
5m
5 133 11
A 2 B) 11257 m Ay 8 em B) — cm
4 12 3
93 605 7
Q) %m D) ;ﬂ:m C) 72607 cm D) Tﬂ:cm



The Trigonometric Ratios
The six trigonometric ratios are defined in the following way based on this right triangle and the angle &

adj. = adjacent side to angle @
opp. = opposite side to angle 8 hyp.

hyp. = hypotenuse of the right triangle oPP-
/8\ [
ad)
BOH CAH TOA] > sing=2EE cos@:-ﬂ tan0=i?'
hyp. hyp. adj.
Reciprocal functions 2> cscl= hyp. secl = hi cotf = Ad)
opp adj opp

Ex. Find the exact values of all 6 trigonometric functions of the angle # shown in the figure.

13

SOLUTION: first you'll need to determine the 3" side using a* +b° =¢* > @ +5 =13 > a=12
So for the angle labeled &, ADJACENT = 12, OPPOSITE =5 and HYPOTENUSE = 13

PR3 cape B g L3

sinf) = — —
hyp 13 hyp 13 adj 12

1 2

cscﬂ:hﬂzﬁ secﬂ:ﬂ:ﬁ co(():a_dJ:l_-
opp 5 adj 12 opp 5

Find the value of the trig function indicated.

9) sin & 10) cos & .
o
= 8 8 10
12
4 4 3 4
A) — By — ® - -
)3 )5 *‘5‘)5 B)S
3 ) 5 3
o Dy = = =
C)S )4 C)4 [})4



11) csc &

A)

D)

LT [ S
a L s |

13) cot @

12) tan &

25

25

V2
Ay —= "B)1
) = )
3
C) A D) NIE
14) sec &
19 —
542
[}
" 62 B 172
19 12

62 19
Q) i *D) 17



Special Angles
The following triangles will help you to memorize the trig functions of these special angles

a_ X e _ T g _ T
30' =2 60" =% 45 =2
2 2
2 1 V3 N
] = ]
3 1 3

YOU MUST KNOW THIS!!!!

If the triangles are not your preferred way of memorizing exact trig. ratios, then use this table.

g P sind cos tan £ csc sec cot &
x 1 3 i 243

30 6 2 5 3 2 3 3
T J2 2

5 | 3 B T ! 2 2 ’
x N 1 23 S

60 3 5 2 3 3 2 3

... but even better than this is the unit circle.

unit circke  {cos @, sin @)

;‘1&:' The trig. ratios are defined as ...
I8 i
a5 (£4 sint =y
= H"H cosf = X
.y &
=0 (100 tant==,x=0
2m = 360 ‘]f
cscf=—, y#10
v
1x
— =330 (L -4 i
¢ f * sect=—, x#10
Ta l# ﬁ-}l x
—= 37 -
4 : cott ==, y=0




Graphs of Sine and Cosine

Below is a table of values, similar to the tables we’ve used before. We're going to start thinking of how to get
the graphs of the functions ¥ =sinx and y=cosx,

x 0 z z F = = T = 2%
3 4 3 2 i :
y=sinx | 0 0.5 %1 = 07071 .‘éi =08660 | ! JF = 07071 0 I 0
_‘|.-‘=[‘,CIS.T 1 %31}3{!60 g*ﬂ?ﬂ?l ﬂfr l:l —gz—ﬂ?ﬂ?l 1 ﬂ I

Mow, if vou plot these y-values over the x-values we have from the unwrapped unit circle, we get these graphs.

One very misleading fact about these pictures is the domain of the function ... remember that the functions of
sine and cosine are periodic and they exist for input outside the interval [0, 2], The domain of these functions

is all real numbers and these graphs continue to the left and right in the same sinusoidal pattern. The range is

[-1.1].

Amplitude
When the sine or cosine function has a coefficient in front, such as the value of a in the equation y =asinx or
¥ =acosx, this causes the graph to stretch or shrink its y-values. This is referred to as the amplitude.

Ex. Compare the graphs of
y=cosx v=2cosx y=3cosx y=—2cosx

Lk A AL b LA
A D | VARV B R [ VAR 7NN

amplitude = 1 amplitude = 2 amplitude = %4 amplitude = 2
with reflection in x-axis
Amplitude is an absolute value quantity. When the coefficient is negative, this causes an x-axis reflection.

Perind

If there is a coefficient within the argument in front of the x , this will change the length of the function’s

period. The usual cyele for sine and cosine is on the interval 0 < x = 2x, but here’s how this can change ...
= Let b be a positive real number. The period of y=asinby and y=acoshy is found this way:

O=he=2x =2 divideby b 2> Clﬂ.ri;%Lr

NOTE:

If b= 1, this will cause the graph to shrink horizontally because the period will be less than 27 .
If 0=h <1, the graph will stretch horizontally making the period greater than 2.

You'll need to adjust the key points of the graph when the period changes! Kev points are found by
dividing the period length into 4 increments.




v=2cos 8
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y= % -sin 46
A) \
—47_‘
¥
) \
VAN ! N\
A0/
Y

Translations or Phase Shift

For the equation y =asin(bx+¢) and y = acos{bx+¢) you can determine the “phase shift” in a way similar to
determining the period of the function.

Set up an inequality =

B)

*D)

O=<hr+c=2r -2 solveforx = _Tfsxﬂ

p=

7
=2c0s —
7 3

2n

4n

0

2r-c
b

This new interval represents where the usual cycle for the sine or cosine graph gets shifted to on the x-axis.

Ex. Sketch the function y=0.25cos(x+£).

SOLUTION:

Amplimde = 0.25, Period = 2, now determine the phase shift interval.

O=x+L=27 2 subtract £ & —L<y=<lr-L 3 —L<y=slL

So, one full cycle of this function’s graph will be on the interval —£ =y =2,

After you determine the interval for the phase shift, | recommend labeling the x-axis first with all the critical
points. Don't position the y-axis until you've labeled all the points first, then you can decide where the y-axis

. . _ Tn
should fall. The critical points are at x = — d

£ = 3n

iﬂlfl

4474 " 4

D)
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ALL IDENTITIES (OLD AND NEW) MUST BE MEMORIZED

Identities and Formulas

Here's a listing of some of the various formulas and identities from trig. which we'll use through calculus.

Reciprocal Identities

) 1
sSMp=— COSH = tanu =

CSC I SCCH cotu
G0l = —— SCCH = cotu =

EALOR COsu tamu

Quotient Identities

SIN K
lany =

COsl

COsl
cotl -

sinu

Pythagorean Identities

2 . 2 . 2 2
also ... cos"u=1—-sin"n and sin"u=1-cos u

> S
| + tan~ & = sec” i

5 ; . N
also ... tan"w=sec  u—| and |=sec” w—tan u

hl ]
| +cot” u=csc” i

2 T 2 2
also ... cot"w=csc u—1 and |=csc” w—cot™ u

Even / Odd Identities

ODDS
sin{—u) = —sinu
cse{—u) = —escu
tan{—u) = —tanu
cot{—u) = —cot u

EVENS
Ccos{—l) = Ccosu
sec{—u) = secu

B)

K A

1,

\
1/




Use identities to find the value of each expression.

Find cot & and sin &

if tan 5‘=—%and:5:5‘-::l:|.

A) 54l and—_—l
41 5
S
441 a
) and —
41 5
Va1 an
d
O iy
, safa1
Dy~ ang_3V4]
5 41

Find cot & and csc &
if sec #=2 and csc & < (.

3
Ay 2 and 3
V3
B) —\3 and——
“C) ’\E d 2'\."5
oy _ Y3 g
3 3
f
D) \3 and >

Find sin & and cot &

if sec 5‘=%andcnt§f:0_

2 N’E

A:} _Eaﬂd_T

—

345

B) —%ml—

o

2 245

C) ~and-
) Fao

N =
“D) —%and—"”

|2

Find sin # and cos &

3
if csc §=;and:0t§:=-0.

.

N

and —
5

I
2N

“B) ~and
3073

[ I
®) —T:‘and—é

—
IN5

A)

5 25
D) -~ and-=_>

-



Verify each identity.

cot” x 1

=

cos’x sin”x

2

1 sin” x

2 ,
cot™ xsec xy  COS X

E‘-E.'C_‘.i:-{l +E‘-E.'C_‘.i:)=

cos x+ 1

C052 X

cot” x _ _ _
= Decompose into sine and cosine
COs~ X
i V2
Cos x]
sin x ) Simplify
CosT X
1
i g u
L5 i ——
1 . .
- Decompose into sine and cosine
cot™ xsec x
1
(CUS .x"')" 1 Simplify
sin x/ cosx
sin” x
| ]
COs X

sec x - (1 +sec x) Decom pose into sine and cosine

1+ 1 ) Sim plify

cosx+ 1

CosT X



Trigonometric Equations

We'll have to solve some trigonometric equations incidentally throughout calculus. Here's a quick review on
how the unit circle can help solve these equations.

Ex) Solve the equation -u@-csu:x+ 2 =0 on the interval [0,2x).
SOLUTION:

First: Solve for the trig function involved =2 Jicsex+2=0
-.E-csn:x =2
;g-cscx _ 2
A B
2
CECX=——p

N

If cscx= —% then this also means sin x = _T3 & this will help you identify the angles on the unit circle.

Second: ldentify the angles which satisfy the equation:

Sine is defined by as the y-coordinates on the unit circle.
You're looking for the unit circle angles where the

y=coordinate is —ﬁ.f 2.

This happens in two places x = 4—1 andx= S—I.
) The solutions are x = 4—I and x = S—I.
Solve each equation for 0 < 8 < 360.
2+cos @ = Bl
2 —4cos 8=0
A) {300 B) {45} A) {90, 120, 240, 270} *B) {90, 270
C) {60} *D) {60, 300} C) No solution. D) {240}
—ﬁ =—tan ¢
3 32 =6sin 0
A) {30, 150, 210, 330} *B) {30, 210 *A) {225,315 B) {210, 225, 315, 330}

C) {30, 330} D) {330} C) {225,315, 330) D) No solution.



3 \3 34243
—.sec @ =—— l+csc @ =———
2 3
A) {150} B) {30, 150, 330 A) {225,315} B) {225}
#C) {150,210} D) {30, 150} *C) {60, 120} D) {60, 120, 225, 315/
tan’ @ + 4 =—2tan 6 + 3 —5—2cos @ =cos’> 6 —4
*A) {135, 315} B) {270} A) {60, 180} *B) {180}
C) {135} D) {30, 60, 135} C) {45,225, 300 D) {135, 315}
Solve each equation for 0< 8 <21
—sin® 8 + 2 —4dcos 8 = —3cos” & —2tan 8 = —sec” @
*A) .|E= ST B) _|E= T ST A) _|£= am| *B) _|E=ﬂ|_
137 3| 16727 6 | 137 3 147 4 |
7t 57| (T 3m 57| 37|
3] | 3] 146 4 12}
0=cot* # —3csc 8 +3 2 =cos® 8+ 2sin &
(5T 37| 7t T T ke
|6 2| 12} |4 2] 12]
[T Sm| e | T 5T T 5m 5m| [ T 57|
= =l Dy = = Sl i
C)I_r:’:'ﬁj }|_5'2'5| )|3'5'3.| )| 373



FACTORING BASICS:

Factor each completely.

1) 25v° — 16 2) 457 — 126+ 9

3) 4a° -1 4) 97— 12x+4

5) —n° +2n+24 6) p~+ p—90

7y n” — 10n 8) —x° + 12x—20

9) 5p°—17p+6 10) 51° + 18n° + 9

11} 337 +20x— 32 12) 42n* — 38457 + 54n°
13) 9% =327 +3x—1 14) 67 +30r +7r+5

15) 5 = —10n +2 16) 24k + 21K + 56k + 49



17) 2% +432 18) 64a” + 125

19) 256 + 108x° 20) 256x° +4
21) @ +1 22) 500 + 256a°
23) 500 + 108a° 24) 125x° + 8

Answers to Assignment (ID: 1)

1) (Sv+4)(5v-4) 2) (25-3) 3} (2a+1)2a-1) 4) (3x-2)?

<} —(n 5 n+4} 6) (p+ m}[i(— 9) 1 — 10 8) —(x—10)x-2)
10) nl(5n+3)6a+3) 11} 31 - ~..+3} 12) 602(Tn—1)n-9)

13} 3 11 31—1 14) (672 + 1)+ 5) 15) (= 2Msm—1) 16) (35 + 7)(8k+7)

17) 2(x +6)(>> — 6x + 36) 18) (4a+ 5)(164> — 20a +25) 19) 4(4 + 3016 — 12 + 9x7)

20) 44x+ 10167 —4x+1) 21 la+ 1@ —a+1)  22) 4(5+4a)(25 - 20a + 16a%)

23) 4(5+34a)(25 — 15a + 94°) 24) (5x+2)(25x% — 10x +4)



POLYNOMIALEQUATIONS: (DO NOT FORGET: P/Q, SYNTHETIC...)

Find all roots.
1) x° —4x" —5x+20=0

i = o
4, 5. —‘\;:v}

3) x* —4x+8=0

f - -
lj + 2:‘= 2 _2?_[

5) % —1=0

—_— J—

|'1 ~1+iv3 —1-iv3)|
T S

7) 2t =57+ T — 3x=0

0,3, 1 mult. 2}

9) x* —3x" +2x=0

0, 1,2}

)+ -64=0

[ . III'\ . 'I.'\ . 'I'\ . |'I'\
2. -1 +iv3 -1—-iv3, -2 1+ivV3, 1-iv3

4 X —x"=56=0

[.. [~ o
PNT =INT 2V2,

6) x+6x+5=0

[ —
|._1= _3|'

22

8) x — 11x" —25x—13=0

13, -1 mult_ 2}

10) x° + 11" —x—11=0

—11,1,-1}



POLYNOMIAL INEQUALITIES:

Solve each imequality.
1) (x+6)(x+2)(—x—8)>0
(—e0, —8) U (-6, -2)

5) 23+ 11x— 1420

,I.-'
<5

7) 9" —6x+1<0
@

9) —x* +6x° +8x° —6x—T =<0

[—:::= I]U [?: :::]

2) (x+7x+4) >0
[—:::= —?] L [—-1 :::]

1) (x—6)x—8) <0
(6. 8)

6) x° —6x —31x+ 120 <0
(—oo, —5)UU(3, 8)

8) 27x° =27 +9x— 120

.

10) —x* — 8x° +49x° +512x+ 9602 0
(-8, —5]u[-3. 5]



RATIONALEQUATIONS:

Solve each equation. Remember to check for extraneous solutions.

) 1,1 _3a+12 2 6 _5, 1
a+6a a a- +6a P s
RYEL By |2 A) 6] B) 14
|5 | 3| *C) |4 D) {5}
)
05 DR
1 3 6 1 1
) 3b+1 3+ 1 ) ¥ -Tx+12 x-3 X —Tx+12
Ay (4] B) (4.4 A) 4] B) -;6}]-
. l: _I'ﬁ_ 4'[ 3[} g
*C) _|_3]: D) [_1] ) 6.4 } 19
| 3|
2, = _ 2 2y
5}v+31a 6=v |5+l 6) X ":2 _=l X +_:|:2 24
By 6 2 3x X Ix
A) {4 B) {6 11
) ;31} ) 16 *A) :?]' B) {4}
O D4 )
. | ) L-]_: 1 D) {4: 5}
|~ 3]
o 2 _
?}iz :=4p+3 8 lzﬁ. +12 6 iz
o D P X 3x X
i 1 I 41
*A) l—l %1 B) [3) A) l_11= —EJ] B) -1
2 L) C) :—; -1 *D) 3,-1]
C) 2.3 D) (23] -



RATIOANL INEQUALITIES:

Solve each mequality.

1) ”‘J_r i <0
A) (=0, =3]U (2, )
B) {3}
C) (-3.2)

*D) [-3,2)

v+ 4
x+1

A) {4)

B) (—4,-1)

O [4.-1)
“D) [_3:.: —4)U [—L 3:'}

3) >0

2x-091
>0
x—7
A [-8.7)
*B) (-8.7)

C) (o, —8]U(7. x)
D) (o, —8)U(7, =)

5)




LOGARITHMS:

Expand each logarithm.

1} log (.‘l{ -V :3}

3) log , (ab*)°

5) log . [:r"v"a - EJ}

Condense each expression to a single logarithm.

7) 6log s u+4logs v

log 2

3

log 3

9 log 7+

1} log g x+log, v+35log, =
4) 2logyx—4logy v

7) log (vﬂ‘féj]

e

¥
2) log, —
¥

i 3 Y _1_
X

4) ln::rg9

i
6) log, Va-b-c

8) 6log, x—3log, ¥

10y 41n x+241n v

Answers to Assignment (ID: 1)

2) Hog g x—2log g ¥ 3) 6log; a+24log ;b

log.a log.b log,a log,b log,c
=) 10g5r+ Es +—gé L L b
2 2 3 3 3
(3 2
5 9) 1og (7</10) 10) 1n (¥

¥
8) log , -5
¥
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Name:

Date:

XX X

Topic A: Basic Parent Functions and Transformations

X xx

Directons: For each function family, give the parent function and sketch the shape of the graph.

Linear Absolute Value Quadratic Cubic
h
«—
v
Square Root Cube Root Reciprocal Greatest Integer
N
o
Y

Recall the following transformations rules given a function f{(x):

Translations (Shifts)

Reflections

Dilations (compress/stretch)

f(x+ k) shifts |eft

f(x = k) shifts right

— f(x) reflects
over the x-axis

a- f(x)
is a v ertical compression
when |a|< 1 and a vertical stretch
when |a| > 1

f(x)+k shifts up

f(x)— k& shifts down

f(=x) reflects
over the y-axis

f(b-x)
is a horizontal stretch
when | 5] < 1 and a horizontal

compression when | 5] > 1

Directions: Describe the tfransformations from the parent function.

1. f(x)=~;%—2

2. f(x)=3-2(x-10)+5

3. f(x)__[[x;‘*“H

4. The absclute value parent function is
reflected in the x-axis, horizontally stretched
by a factor of 3, and translated 5 units right.

Write an equation to represent
function.

the new

5. The greatest integer parent function is
vertically compressed by a factor of Y4, then
translated 1 unit left and 7 units up. Write an
equation to represent the new function.

© Gina Wilson (All Things Algebra®, LLC), 2018
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6. Transformations were applied to the square 7. A certain function is vertically compressed by

root parent function such that it creates an a factor of ', horizontally stretched by a
endpoint at (3, 8). If the domain of the factor of 2, and franslated left 6. If the new
function is given by (—w, 3], write an equation function is represented by f(x) =3(x+7)° -
that could represent this new function. write an equation that could represen’r ihe

original function.

Directions: Using the description of transformations from the parent function, (a) write a function,
then (b) graph the function and state its domain and range.

8. The quadratic function is reflected in the 9. The square root function is vertically stretched
x-axis, vertically stretched by a factor of 3, by a factor of 5, horizontally stretched by @
translated left 4 and up é. factor of 2, then translated left 2 and down 8.

a. a

b. A Domain: b. A Domain:
< > Range: < > Range:

Y Y

e Toplc B:. More Choroc’renshcs of. Func’nons & Graphs

Dlrechons Use the gruph to de’rermlne if the relations given bel ow are symme’rnc ’ro 'rhe X-CIxis,
y-axis, or origin. Confirm your answer algebraically.

L. = N3
10. )2 —x=4 M. y= .5 12, y =233

14,
3

Directions: Determine algebraically if the function is even, odd, or neither. If even or odd, describe
the syrmetry.

3
13. f(x)=2x2_9 14, f(x)=3%x

@ Gina Wilson {All Things Algebra®, LLC), 2018



Directions: Determine if the functions below are contfinuous. If discontinuous, identify the type and

location of discontinuity.

15.

fix!

/

16.

fix)

17.

18. 1

le—t—1

X x x

Topic C: Operations & Compositions of Functions f ) *’

Directions: Use f(x)=
X

4x% -1
+1

, g(x) =3x* —=2x -5, and k(x) = 2x -1 to find each function below.

19. (g —h)(x)

20. ({—](x)

21. (- g)(x)

22. (f +h)(x)

23. (heg)(x)

24. (f o h)(x)

Directions: Use f(x)=2x+7, g(x)

= 5x" =3, and A(x) =| 3x+ 9| to evaluate each function below.

25. (h+g)(-2)

26. (g+ f)(4y-3)

27. (= g)(3p)

© Gina Wilson (All Things Algebra®, LLC), 2018




Directions: Determine if the graph represents a one-to-one function.
28. 29. 30.
1

Directions: Find the inverse of each function. Then, graph both the function and its inverse
3

31 f(x)=v-x+6 32, f(x)= =2
: x4+

v

A

v

D'igréc'ti‘ons:‘ Grdbh the piééé\};/lsé function. Iden’nfy ’rhe domcun rcnge cnd state the Ioccmon cmd

type of any discontinuities.
1 . DPomain:
——x+3 ifx<=3
|38 )= x* -1 if —3<x<]
3 if x>1 Range:

A

Discontinuities:

Dlrechons G|ven ’rhe groph of ’rhe polynomlai func’nons be]ow de’rermlne ’rhe sign of the Ieadlng

coefficient and whether the function has an even or odd degree.
34. 35.
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Directions: Graph ecach function, then identify its key characteristics.

36, f(x)=—x"—x"+4x"-5

Domain;

Range:

x-Intercepi(s):

v-intercept:

Rel. Minimum(s):

A

A\

Rel. Maximum(s):

Inc. Interval(s):

Dec. Inferval(s):

End Behavior:

37. f(x)=x*-3x?+6

Domain:

Range:

x-intercept(s):

y-intercept:

Rel. Minimum(s):

A

Y

Rel. Maximum(s):

Inc. Interval(s):

Dec. Interval(s):

End Behavior:

" Topic G: Zeros of Polynomial Functions -

Directions: Write the function in factored form, identify the zeros and multiplicities, and describe .’rhe

effect on the graph.

38. f(x)=x"+10x" +25x

39. f(x)=x"+2x"-4x-8

Factored Form;

Factored Form:

Zero | Multiplicity

Effect

Zero | Multiplicity

Effect
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Directions: Use the Remainder Theorem to evaluate fx) atx=c.

40. f(x)=3x"=2x" ~6x* +7x -9, ¢ =2 41, f(x)=-x"+7x"-18x+2%¢c=3

Directions: Use the Factor Theorem to determine if the binomial is a linear factor of the function.

42, f(x)=x"+4x*-7x-10; (x =) 43. f(x)=3x"+2x° —20x* —8x+32; (x+2)

Directions: Use the Rational Zero Theorem tolist all possible rational zeros of the given function.

44, f(x)=x"-5x"+17x-54 45, f(x)=3x*+9x* -11x + 36

Directions: Use Descartes’ Rule of Signs to give the possible number of positive and negative real
ZErcs.

46, f(x)=3x"+4x* +7° +11x* +x+15 47, f(x)=-7x"-2x° + 4x* +9x - 23

Directions: Find all zeros for each function. Simplify all irational zeros and complex solutions. Then,
give the complete factorization of the function. <

48. f{x)=4x"+47x*-12 49. f(x)=x* +9x% +8x - 60
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50. f(x)=x*+5x +23x+51 51. f(x)=x"-11x*+34x-30

Directions: Write a polynomial function with the given zeros.

52, -l_-i,—g— (multiplicity 2) 53, —4, + 3.2

Topic H: Graphs of Rational Functions

Directions: Graph each function, then identify its key characteristics.

&n]min: Range:
A

x-infq:_epﬁt(s):

y-interc epli

i ! Vertical Asymptote:

A

L1
Y

= Horizontal Asymptote:
\

4 Slant Asymptote: \

N Hole(s): j-
v
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lDomqin: Range:

x-inferce\i{s)z

y-infercep\

Y

Vertical Asymptote: \

Horizontal Asymptote: \

Slant Asymptote:
™

N Hole(s): \

Topic I: Graphs of Exponential & Logarithmic Functions

Directions: Classify each function as exponential growth or decay.

56. f(x)=-2:5 1 [EY 2\’
57. =i = 58. =4.|=
10 -5(3) =42
Directions: Graph each function, then identify its key characteristics.
o A 60. f(x) — 3 . ex+2 _ 4 A
59. f(x) = 4-[1) +1
2
7 v
Domain: Range: Domain: Range:
y-intercept: Asymptote: y-intercept: Asymptote:
81. f(x)=log, (x=T)+1 A 62. f(x)=log,(x+4)+2 A
1
£7 £7
Domain: Range: Domain: Range:
x-intercept: Asymptote: x-intercept: Asymptote:
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.if#‘ Toplc J Proper’nes of Logon’rhms/&mi

fying Logarit

Dlrechons Condense each expression into a single Iogon’rhm

83. 3-log, 2c—%log464

64, Z(In256+3-|np)—2-]nq

Directions: Expand each logarithm completely.

5. log,

ni 2m?
5

66. In(4a*Jb)

TOplC K Solvmg Logcm’rhm:c & Exponenhclt Equcmons

Dlrechons Solve edch equation, rounding to the nearest ten-thousandths place when necessary.

7. log,6 +log, (x+1) =2-log, (4x +1)

68. In(w+6)—In{w+4)=1

.l 3k-2 1
= =_.2 34—.‘:
o (z) a2

70. -5.87° +8=-40

71. Jason's boat was initially priced at $45,000, After 7 years, the boat is worth half of its original
purchase price. Write and a continuous exponential decay function to model the price of the

boat, then find the rate of depreciation.
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PRE-CALCULUS ~ -
Somdiy Guide

Name:

Date;

Per:

Linear Absolute Valve Quadratic Cubic

£0=x 0o =1xl )= x* £60= %3

Squure Root Cube Root Reciprocal Greatest Integer

£10= 0% £00= ¥y Fds % £00= [x] o

Recall the foliowing fransformations rules glven a function fx):

Translations (Shifts)

Refleclions

Dilations (compress/stretch}

S{x+ k) shifts left

S {x - h) shifts right

—-f(x) reflects
over the x-axis

a- f(x)
is a vertical compression
when [a|< 1 and o vertical stretch

when |a| > 1

J(x)+ k& shifts up

J(x) -k shifts down

f(=x) reflects
over the y-axis

S(6-x)
is a horizontal stretch
when |b| < 1 and a horizontal

compression when [b] > 1

Directions: Describe the transformations from the parent function.

S == -2

-Pefleet in Y-axis
-\t Saveteh by S
-Trang . \edt 1, down 2

2. f(x)==\/-2(x—l) +5
-Refreet in 5—axis
~Horiz. compress by %
~Trans. rignt |, Wp®

3. 7(x) = -[ifé—“]n

-Rebeet 1N X-AXIS
- Horiz. stvetch by 3
-Trans. lett 4, up |

function.

fid= - |5 (+8) |

4. The absdute value parent funciion is
reflected in the x-axis, horizonially stretched
by a factor of 3, and franslated § units right,
Write an equation to represent the new

5. The greatest integer parent function is
vertically compressed by a factor of 4, then
translated 1 unif left and 7 units up. Write an
equation to represent the new function.

Fody =55 [[xe1]+7
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é. Transformations were applied to the square
root parent function such that it creates an
endpoint at {3, 8). If the domain of the
function is given by (—o,3], write an equation
that could represent this new function.

F) = J(x-3) + ¢

7. A certain function is vertically compressed by
a factor of Y2, horizontdlly stretched by a
factor of 2, and translated left 6. If the new
function is represented by f(x) = 3(x+7)° - 4,
write an equation that could represent the
coriginal function.

£ix) =L (2£x+l))3 -4

Directions: Using the description of fransformations from the parent function, {(a) write a function,
then (b) graph the function and state its domain and range.

8. The quadratic function is reflected in the
x-axis, vertically stretched by a factor of 3,
transiated left 4 and up é.

9. The square root function is vertically stretched
by a factor of 5, horizontally stretched by a
factor of 2, then translated left 2 and down 8.

da.
) = =3 (x> 40 f0 =5 o) -2 |
b. ek Domain: b. Domain:
R x| xz-2}
<H ] > Range: zaanag Range:
yly ] 3ylyz 2]
‘—%Morg éb,:‘;ac’rerﬁé{ﬁgﬁ%?mnchons?& Grcp‘ '

y-axis, or origin. Confirm your answer algebraically.

Directions Use the grc:ph 10 determlne if the relations given below are symme'mc to the x-axis,

MNy=-

10. y* —x=4 %:1+5

12. y=233x

-\I = 23'3(.*)

2-x=4
&.\jl); B P :-lﬁ-(_x)]-}g
y=- -ﬂ-x|+s

\'--l-glecs

-~.l-.-z{|:—3/;

_1-:-2{];;(‘/

S{mmetrc to X-axis)

[symmetic + y-axis |

Symmetvic fo ovigin

Directions: Determine algebraicdlly if the function is even, odd, or neither. If even or odd, describe

the symmeitry.
18 /() = s . () =3
s Even; $00= {jge0 odd;)
. Symmetvic o 0= 2-2x Symmetric
fe0°25 | Y-axis £ = - sdg; o ovigin
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location of discontinuity.

Directions: Determine if the functions beiow are continuous. If discontinuous, identify the type and

15. i

(B2 -4y -4 |

n |16 2o ' 17. “ 18, -
i
] ] .
x r's \ x
] .
i
)
Disontinuems , Ditontnuens; | Discontinuens;
Cones nUMs X=3 , infinile X=-1, removablel
4;:;] , 8(x) = 3x* - 2x-5, and A(x) = 2x-1 1o find each functlion below.
(B~ 2%:6) ~(2X-1) h

Hyz-|

Y+

2%~

v l2xaid2x-t) L

H¥3-l | 2x2.-2x-5
X+1

v HyZ-] , (3X-6X¥+1)
L)

= (W2 -\ X3X-5)

X+ 1 2%~
’%fi'" 5 X#-l =Ny ®-20%% -3% +5
22, (1 + B {28, (hog)®) 24. (f < h)(x)
B, 2l B g(aé-2x-5) - Hlax-n* -
¥t (2x-0 + 1
A [y -Hyx - 1
f&ht‘-.' , Dot 'E"L" e = 4 {E-Hx ) -/
Y| %t 2X
Ex"w")., -1 =M 5 X0
Xt O

Directions: Use F(x)=2x+7, g(x)=5x* -3, and h(x) =[3x +9| to evaluate each function below.

25. (h+2)(-2)
W) = |362)va) =3

o(-2) = 5(-2)~3 = 1N

i

26. (g+ )4y -3)
o (iy-2) = § (4y-2)*-3

=5(In2-24 +1) "3
Q0 \l‘."... 120y rH2

.;.{1.\.,1-5) = ?_l"'\\i "3) +7

3y

27. (f=2)(3p)
9(3¢) = ‘5(39)1 -3
=45p*-3

£(45p* -3) = 2(45p™-2)"

A0y 2 - 1124 443
| I !
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Dlrecﬂons' Defermlne if fhe graph repr;esenfs a one-io-one function.

28, 29. 30.
f 7 "
T } t'-'Jl—
1 3
1
es No Nés
Directions: Find the inverse of each function. Then, graph both the function and its inverse.
310 f(x)=‘Q"'x+6 32. f(x):— 34
x+
¥= \]'1 +b h g= - 3 A
i i Y+
Y=y ¢ = ¥(y+H =3 O
2 TR yd= 2 4
-%*+b =\ ) x
-3 _
1= % H 1 -
‘l 'l{ ') = -2, e |
v 'l’ 'F)_x_- , 3 ‘
T B e mnen b R

2 Rt e T AR, Pt g ik o '.a"uﬁ-r}.—n_

Directlons: Graph fhe pzeceWtse function. Identify the domain, range, and state the location and '
tvpe of any discontinuities.

1 +3 Fre-3 _ Domain:
2l 2 SIS X]X*l-‘l
8. F0=3 2y fos<x<) t

3-if—a> Range:

A

{5\32 -13

Discontinuities:
=3, juwmp

¥ 3(:\ ) r‘CMDVa'bLL

AT S BT

q ‘\ NG T LT Iy gy i n-egun\..,-..mg@‘mﬂﬂ‘;#_u"' g e {lerias ‘;’_{;&M-rﬁ-gw# 1-5(4.,3‘:%& L 3
zﬁhy j_p;.- ~1 a-h P,Eg-} ,.n.a¥ 5

z ETopic EGraphs.of: o1y£w_rpld*1=upc"oh‘§ e
Dlrecﬂons- Grven ihe grcph of the polynomial funchons below, determine ’rhe sign of the Iecdlng

coefficient and whether the function has an even or odd degree.
34, 35,

Positive Negative,
Even’ _ bdd

© Gina Wison (Al Things Algebro®, LLC), 2018



Directions: Graph each function, then identify its key characteristics.

36, flx)=—x'-x>+4x* -5

A

Domain; Range:

R fulys 3313

x-Intercepl(s):

(~2.32,0),

A
A J

(-1.19,6)
yeIntercept: LO; - 5) .

Rel Minimum(s): LD "6)
I

Rel. Maximum(s):

(-1.84,3.21) , (104, -2.95)

inc. Interval(s):

;ﬂ-ﬂ:

(-0‘5’ ""-%4), (O; l’oq)
Dec. inferval(s): (-1.%4,0), (1.09, 00)

End Behavior: AS x - o ~F(x)%-m

As X3 ~0s, £0) 2 -2

37. f(x)=x*-3x"+6

Domualn: Range:

®

R

Xx-Iintercepi{s):

(’1-230)

y-intercepk:

(O0,b)

Rel, Minlmum(s): ( 2, 2-)

A
Y

v v

Rel Maximum(s):

(0,0)

Inc. Interval(s): (_m) O) Lz oo)
/ !
Dec. Interval(s):

(6,2)

End Behavlorn: psSX" 09, ‘P(X) S so
As X > -0 Fl) D =00

T BRD

-ﬁ%ﬁé"@ ﬁeréﬂ%‘am'yo: ?PE 20 !}g;g__‘:o ﬁl Eon

effect on ihe graph.

Direc:lions Wnte 1he funchon in foctored form, identify the zeros and mulhpi;cmes .cmd descnbe the

38, f(x)=x"+10x% + 25x

39, f(x)=x"+2x* -4x~8

X (XZ410x +29) YERAD -y (X +2) ,
Factored Form: £{X)= ¥ (¥+5)* | Factored Formd (%) = (\=2) (X +2) 2
Zero | Multiplicity Effect Zero | Multiplictty Effect
5| 2 tangenct 2| 2 Targond-
0 1 inttvsepds || L2 | inteysects
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Directlons: Use the Remcainder Theorem to evaluate fix) atx =¢.

40, f(x)=3x'-2x*-4x*+7x~9 c=~2

213 -2 - 1 -9
4 b 1 -20 24
3 % 1o -13 1

41, f(x)==x*+7x*-18x+2,¢c=3

3|71 ©6 19 © -k 2]
¢ -2 9 -, -3 -I108
-y =3 -2 =L -3l ~%1

Directions: Use the Factor Theorem 1o determine if the binomial ks a linear factor of the function.

42. f(x) =2 +4x* =7x-10; (x =)

114 -1 ~10
¢ 1 B -2
-2 - =~

i\ B

NO

43, f(x)=3x" +2¢° = 20x* —8x +32; (x+2)

-212 2 -20 =% 322
_4, -b 8 24 -32
3 =4 -2 v 0

Directions: Use the Rational Zero Theorem tolist dll possible rational zeros of the given function.

44, f(x)=x"'-5x*+17x~54
1, £2,33, %, 29,118, 227,
T 54

45, f(x)=3x"+9x*-11x+36

Y1,22,23, %4, 24, 29, £ 12,
g, 224, £ 4 i%’ ;1'_3_

Zelos.,

Directions; Use Descartes' Rule of Signs {o give the possible number of positive and negative real

48, f(x)=32° +4x* +7x* +1* + x+15
£ = -3xS 44y - 1341 x4

Pos: ©
Nq: 5(3) or |\

47, f(x)=—7x* - 2x° +4x? +9x-23
FEX = TIxT 4203 +4x2 9x -23

Pos: Z ov &
N&y*: 2 ord

give the complete factorization of the function.

Directions: Find all zeros for each function. Simplify dll iraiional zeros and complex solutions. Then,

48, f(x)=4x"+47x* =12
£ = 22 -0

XZ=-12] X%= Yy
NEE AN Y= '.'.".-lz-

ZevosS' 220J3, + 3

49, f(x)=x+9x2 +8x—60 *£1,22,%334,%5 %

L0 = (ALK +3x ~10)
H) = (XHLYOXHBX X-2)

F60= X+ 2 )(X-2003 )2 iax-)

t10, 212,215,120, % 20

l <V -18 Wwo
"y 3 -0 0

)

Zens: X=3-b, 5, 2}
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50. f(x)=x"+5x>+23x+51 ¥1,%¥3,:, 15|

31\ &5 23 s]
v 3 - .5}
12 M 0

£ = 3N ¥4 2% 401)
z-3 | X7 'Z*m
zu)
e~ tgg
Zevos: X=§-3,-1 340}
() = (x¥Bx={=1+4) (X~ (-1 -Hgﬂ

311 =it 34 =30
L 3 - 3
i1 | 10 O

£ = (-3N%Z-8x +10)

%23 | % 8ty (i)
2L

%= J34
2
=etzJ5,
Zens: %F%3, ‘iiri

Yy ie

51, f(x)=x*-1h?+34x-30 *I,%2,23,%6,%4, %0

ti5, 23

Fe0 = (%3 (x-mm)(x-m-m)

I Directlons: Write a pdynomlcli function with the glven 26708,

52, +i, — 7 (mulhpllcity 2)

(x+ Olx- 1) (2x-6)*
= (XD (Y2 - 20X +258) |
! ~ 2053+ 25x% 445 -20x 425

FOO = uxd-20x3429 W2 -2py 426

53, —4, £32
X+ *DX~3Z) (X +3 §Z)
= (X XZ-19)

= X3-1gx +4%* 12

(%0 = X3 3 YyZ-1gx -7

Dlrecﬂons Grclph each funchon, then |dent|f\,7 |ts key chcrcc’rens’ncs T

_—2x+6 . Domain: :
== 1 x| x£-17 iy]y #-23
x-infercepi(s):
(3,6)
y-Intercept:
(0, <)
. R Verical Asymptofe:
- o r g X: l
¢ ¥ | Horlzonlal Asymplote:
- N = -2
LS siant Asympiofe:
None
1 Hole(s):
U None

© Gina Wison (Al Things Algebra®, LLC), 2018



34 A Domain: Range:
8. fx) = 1 DAL iXIx#0,13
~ x-Intercepi{s):
24 (-2,0),(2,0)
/d y-Intercept:
74 None
5 . | Verlical Asympfote:
: , . X= -]
y I‘ Horizontal Asymplote:
4 None
Slant Asymptote:
p, = X-|
i/ Hole(s):
& ] ( 0,- l..ﬂ
Directions: Classify eoch functlon as exponential growth or decoy
56. f(x)=-2.5 * g
7e) 57. f(x) =-—-(§) 58, f(x)= 4(2)
Growth = y
Arowth Decary
Directions: Graph each function, then identify its key characteristics.
- - 60. f(x)=3-e"2 -4
59. f(x)=4-(%) +1 /&) ?
) e )
) f‘
v v
Domaln:  {R Range: '}_ Y ‘ y? |} Domaln: R Range: ig l 57-'-{}
y-Intercept: Loiq) Asymptote: lj =1 y-Intercept: (D‘ l%.l‘l) Asymptote: 5 = -LI
81. f(x)=log,(x-1) +1 62, f(x)=log,(x+4)+2 4
1
< A =N > < >
¥ . ¥
Domain: ﬁLX l X7' } Range: ]R Domaln: {XI X 7_..'} Range: ]‘R
x-Intercept: (5 4 0) Asymplote: X =| x-intercept: (— B'q..}' 0) Asympfote: Y= —“i
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T R R
Li%%rg; S LT

R e A e B e e S ey O P e B e
P L reniepBroped edoi oanny Simpibne logais e
ression into a single logarithm.

63. 3-log, 2c—%log464 i, %([n256+3-|n p)=2-Ing

3 N
10g %‘5; - Togy X tn _[Z‘“;E’), " Y
= ‘%4 Cs q, orz

Directions: Expand each logarithm completely.

5[ 2 : 2 3
¢5. Iogé n im b4, In(4a JZ)

z M+ na* + np?%
-“Uﬂuh +-,‘5-Ingg,2 + glogym-' |ng§ ) tina lnbz
, bt bina s Elnb

'Direcilons: Solve each equation

. rounding to the nearest ten-thousandths place whe.

87. log,6+log, (x+1) = 2-log, (4x+1) 48, in(w +6)—In(w+4) =1
b
1094 LIx+) = log 4 fixti)* In l"ﬁg = |
box+b = lLbX34+8X +| Wib @
o=+ 2% -5 wH D = who
0= (8”5)(7"‘1‘) T W 1813127
5 k5 (W= -z.53¢]
69. |- L 2434+ 70, 5.8 +8=—40
” (-27] 8l g5y = q.4,
-4l -4+ 20-8¢ =54~ = 1.027L7¥
~k= o -5y = 7.087678
ﬁk= -_G_l ‘\;=-1.4ns"

71. Jason's boat was initially priced at $45,000. After 7 years, the boat is worth half of its origina

purchase price. Write and a continuous exponential decay function fo model the price of the
beat, then find the rate of depreciation.

22500 = 4S000- a0

-l .

“"5 sc i 99% depreciatin

no .6 =

-0.L,a3I5 =1r P Yo
r= -0.099%0 2
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