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Precalculus
Worksheet 2.5

1. Whatis vV—1°? € |

Just because we refer to solutions as imaginary does not mean that the solutions are meaningless. Fields such as quantum
mechanics and electromagnetism depend on the mathematics of imaginary numbers. When engineers design airplane
wings or cell-phone towers, imaginary numbers are vital to their calculations. Applications abound in electrical
engineering, vibration engineering, polymer science, navigation, and more. Applications abound in the real world,
touching our lives via design of popular features such as the vibrating ringer in our cell phones or the bass boosters in our
MP3 players. More heavy duty applications include the design of missile guidance systems. While we are not ready to
dive into these topics yet, we are ready to learn to simplify the square root of negative numbers correctly.

2. Evaluate the following expressions: (no calculator)
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When adding, subtrat?ﬁ{ﬁg and multiplying complex numbers, pay close attention to whether you are WH&
or multlglymg MOST people that miss these questions do so because they decide to multiply everything.

4. Whatis i° ? x N —=_|, | MUltplying by L°

5. Perform the indicated operation and simplify each of the following expressions:

a) (7-3)(Ek6 1) by (T=3)@(6—) = 1 -3L=b t
4 ,3 5 L‘f k‘ 41_4 o 2 L.
R b) (7- 3")( ') d) (5i-3)(2i+1) O “+5( -bl -3
" Li BL 1 JL & i(:' = 1)
50 L9 157 S
6. Find the conjugate of each comﬁﬂex number then multiply them together.

8)(7+5) (T-5L) b) (-5-3i) (-5 +3()
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When you multiply a complex number by its conjugate the answer is a REAL number.



In order to divide complex numbers, you will multiply the numerator and denominator by the conjugate of the
denominator so that the denominator will be a real number. #: If you came directly from regular Algebra 2, you may
never have seen this please do not hesnate to ask for some help! @
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8. Divide the following complex numbers. Write your answer in the form a + bi.
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9. Solve the following quadratic equations by using the quadratic formula. '
a) X’ +x+11=5x—8 b) 2x2—12x=-25
% 2-4% + 18=0 | 2% )12% +26=0
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Solving quadratic equat10ns can also be done by using completmg the square. Completing the square is most useful when

the coefficient of x° is equal to 1 (and the coefficient of x is even).
0 back to Section P5 or 2.1 if you need a refresher on how to complete the square.”

Solve the following equation by completing the square and compare it to question 9a above:

X +x+11=5x—8

VI o
QI/) The impedance of an electrical current is a way of measuring how much the circuit impedes the flow of electricity. /\
The impedance can be a complex number. A circuit is being designed that must have an impedance that satisfies the 1 oy
function f(x)=2x’ —12x+ 40, where x is a measure of the unpedance Find the zeros of the function. (Use any i /\‘
method you llke) B itz M;M- N
\,/ b O — /U

T 2(X=0x+20)
Z ( )! fl 20 ' .

@E/‘, Draw a picture of (or explain why you are not able to draw) each of the following:

a) a quadratic function having only one real number root.

V7 3
“N ——
1 / (o
f / :

b) a quadratic function having only one complex root. ‘ LN

(i g;,),f’é X Mty

e

c) a quadratic function with two real roots.

d) a quadratic function with two complex roots. ") O réa k’/
Y A

!



\13) Previously, we used synthetic division to show that a value of x was indeed a zero of a function. If you were told that

one of the solutions to the equation x° —4x +5=0 is x = 2 + i, use synthetic division to show that it really is a zero.
Using the result of your synthetic division, what is the other solution?

'l — g:

) ) )
=¥l ) 2: You will use
N 2 B . synthetic division with
J/ Y P R .
b T, s by \ complex numbers in
i . C '1 lesson 2.6
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In the last example the conjugates x = 2 + i and x = 2 — i were both solutions. This is not a coincidence. In a polynomial
if x = a + bi is a zero, then the conjugate x = a — bi is also a zero. Using the last example, this means that the expression
x* —4x+ 5 could be factored to [x— (2 +z')] [x —(2- z)] )

%:1 ) Write the polynomial function of minimum degree in standard form whose given zeros and their multiplicities include
ose listed below.

a) x=4 »-‘\,_' -4y b) x=-5andx=4i "
L o) (Xt H)
(>\ __g,w—n) (X+5) (X Ji
W+ LK — Yi* o " (X+5) (" + )
5 i) (P4 box + 5X 80
x T =1~V % T4
; 51+ 5X% +1bx + 80
Y74+ 1\ [t o=e S b

OPTIONAL EXTRA PRACTICE:
For more practice on each of the following topics...refer to pages 234-235 of your book.

Given zeros of a polynomial, find the equation of the polynomial... #5-15



Pre Calculus
Worksheet 2.6

1. State the Fundamental Theorem of Algebra in your own words. Why do we need it?

An e AV 1Y ee Eal\}no‘mm | hes p 2er0sS , S me e read ssme |
2. Use the equations and the graphs below to do the following: L e (/b\h/‘?u/}ﬁi :
1) Identify the number of complex zeros each equation has according to the Fundamental Theorem of Algebra,
ii) Determine how many real and non-real zeros each function has according to the graph.

a) f(x)=x"-2x"-Tx+6 b) f(x)=x +3x —x+3

e ] gamsTezesT
BN 7 e
P otal 2exr0S Atotal zeaos
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2 (eal Zevoc 2 Nonveal
oo T (L) oreTeel 2avns 4 veall
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3. How many real zeros are you guaranteed to have if you have an odd degree polynomial?

At least Qpe ycal Zzomp

4. Is it possible to find a polynomial f(x) that has the degree 4 wiih the given zeros? Explain why or why not. N
a) 3, 1+2iand1—i b) 1-3iand4+i /‘\T b
oy o T ' \ . /
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5. Draw a picture of (or explain why you are not able to draw) each of the following:

a) a quartic function having only one complex root. b) a quartic function with two real roots.

Lomplex (NoNreal)
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(18- %wH‘Bt-m)lil
[No Calculator] Using the given zero, find all complex zeros of the polynomial function.

Zt'HL

6. f(x)=5x"+3x" +3x +3x—2; zeros: x = -1 and% 7. h(x)mx4—4x3—4x2+36x—45;zero:x=2+i
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8. Use factoring to find all the zeros of f(x) = X 4357 +4x+12

St Wlﬂn o (+or bu) afDupmj

X343x%4 o x+12 =
YA xt3 g (x+3) R el
(X#+ 4 )( X+3) > X$3=0
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9. Use the graph below to help factor g(x)=3x" -11x’ +10x” —4x+8. The scale on the x-axis is 1 unit / tick
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Use your graphing calculator to find and verify all zeros. Then, write the function as a product of linear and irreducible
quadratic factors. IF YOU DON’T KNOW WHAT “LINEAR AND IRREDUCIBLE QUADRATIC FACTORS”

q X = -3 yealzero o X= 4 real
10. f(x)=x"+x"—x+15 11. f(x)=x"+3x =3x" +3x~4 s i e a4l
/ - | ] €A
2 L = |5 i | 1 & =3 5 =i
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%’Find the unique polynomial function of degree 4 with zeros x = 3, x = -1, and x = 2 — i where f{0) = 30. Write your
nction as both the product of linear and irreducible factors, as well as, in standard form.

OPTIONAL EXTRA PRACTICE:

For more practice on each of the following topics...refer to pages 234-235 of your book. (If you need one, just ask)

Find zeros of a polyvnomial given complex zero.. #27-32

Factor a polvnomial into linear factors and/or irreducible quadratic factors...#37-40



Pre Calculus
Worksheet 2.7 Day 1

10

No Calculator should be used on this worksheet.

Match the function with the corresponding graph by considering end behavior and asymptotes.

fxit2) flﬂ (x2+2)
= 2 =
b f(x) {2x+1 ) f(x) (2x+1j
€ -4 -2 | 2 4 & 2 4|8
_i it

For each function find the following (if they exist).

; _{x+2)
3 f(")—{mﬂ

a. End Behavior including the equations of horizontal or slant asymptotes
b. Vertical Asymptote(s). DlStlngUISh\ between VA and Holes
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When a rational function has a linear polynomial divided by a linear polynomial, we have a special ration function that makes the

Inverse Linear parent function f(x)=—. We use long division rewrite a rational function into the Inverse Linear form. Consider

X
the function k(x) = ...we divide to get. .. 3+ or k(x)= 18
x-1 w-1 Jam+ 10 = x-1

: Jo - s . ;
So, k(x) is simply f(x)=— with a vertical stretch of 4, translated right 1 and up 3. We can now easily graph the function.
X

11. After reading the information above, graph & (x).

For 13 — 15, use long division to obtain a function whose parent is f(x) = — . Describe the transformation and graph the function. Be

X
sure to list the HA and VA.
2% -1 3x-2 5=y
13, Flaj= 14. g(x) = 15, h(x) = ——
x+3 x—1 x+4
¥ ¥ 14




Pre Calculus
Worksheet 2.7 Day 2

For each function find the following (if they exist).
2. End Behavior including the equations of horizontal or slant asymptotes ... Write as an equation of a line.
b. i. Vertical Asymptote(s) ... Write as an equation of a line.
ii. Hole(s) ... Write as an ordered pair.
d. x- intercept(s) ... Write as an ordered pair.
e. y-intercept ... Write as an ordered pair.
f. Graph without a calculator. Identify enough additional points in each “region” to determine shape of graph.
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Precalculus

Worksheet 2.9 ( 2

-%-“x ;" -4 Tmﬂ
1. Use the graph of g (x) at the right to answer each question.

a) Whenlsg(x)>0‘?:.oo (\ 5)U(5(‘;O}

b) Wenisg(x)zma—m,—lj v(l, w)

X
l.‘ i _6“A _'4 E
¢) Whenisg () <02 [1,1) "/
1 N
\ 3
d) Whenisg(<0? - 1,1 [ U [2]
=) (- |
2) Solve the following inequality algebraically: (x+3)" (x—1)(x+1)<0 . s O __6_ o — g;’;,\ o N
ﬁ--‘-—"'"‘, X= ) X \ Y - é“’“‘ __4 S 1 T s ‘;
&) ] 3 f+~(+;i t +){-
) e] ,I’l ! ) ‘1}‘%"? Lj Y
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3, Compare your answer from question 2 to question lc. What do you notice? [\ U/ ] ¥ Same @ Ual
4
4. ‘Solve the following inequality using a graph AND algebraically: (S — x)(2x + 3) >0
=t g == X=5 X=-3
P, ‘" - U -
‘f-i'\j{' A1 . "':T -9 £ SLNE e g i i et | :
LT} AR ERYAE ¥ T i} \ X o AL . |
(H 0y N J
] {21\ X — 4)
5\Consider the function f(x)= —L——— : ——
(x + 7)(3x - 5)
v : .
a) When does f(x)=07? ><_ 0 i \}‘ — & % R ;,_1,_, :-‘i. J
s -l T
¥ — L % " = L
AT ) _ O 5 / " b X
b) When is f(x) undefined? =) =) —'i__yi =) \
f - e AR (4 =] (=) (-~ ) T
F A ' { )l ) 4 \ :’ N I —
c) Create a sign chart to determme when f (x) >0. n
7 PN & { B ’7\) j .
1 ( 2 N PRr—1) \J [ O ) [‘J’} V %‘—L{ /@
§ _— i

d) Use the sign chart you created in part ¢ to determine When f (x) < 0

( O A W 1 [ { ‘: \!



XSolve each inequality by first completing factoring the left side and creating a sign chart.
/

8) ¥ —4x —x+4>0 e
x —6x-+9

&~ f, . - . - . .

%A sign chart in question 5b involved a rational function that was less than zero. You may first need to add or subtract

# fractions in order to create a rational function. You may also need to make one side equal 0 before using a sign chart to
solve. Solve the following problems using a sign chart.

1 _ 2 i b) 4x+523
x+2 x-1 x-+2

a)



In lesson 2.7 we graphed rational functions by first finding the key attributes of rational functions.

: . . x—1
ind the key attributes (all asymptotes, intercepts, and holes) and create a graph to solve the inequality: — 5 <0
N by x- A
\_ B!
H \ _ . 2
i Ky A o~ X — b :
\\ 4\ ¥ ; j - \_f" 3 1 (ﬂ
F \ : gy -
S ecaan s NP i
) \ ] q Y]
H ink [num-er=0)
i d P (o FYOYL - = |
T ¥=1NtT ANWm=sr=o R
‘. ] - :&: e d.:;}
) ] Y — |
R i k L
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\!; ah 7/ i;} :j -0 7 17 T

@Using what you know about sign charts, solve the inequality above. Could making a sign chart help you create graphs
“of rational functions? Explain how.

Need more practice? Ask your teacher to check out a textbook.

Like #2 and #3: Already Factored Polynomial Inequalities: page 265 #7 and 8

Like #5a and #5b: Factoring Required Polynomial Inequalities: page 265 #9 — 20

Like #4 and #5c: Rational Inequalities (with or without factoring): page 266 #25, 26 — 40
Like #6 and #7: Write the Rational Inequality as a Single Fraction First: page 266 #47, 49



