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Divisibility Rules

Numbers divisible by: If: Example:

The last digit is even. , N
: - 2, 4 |
_ If you can divide the sum of the
3 digits by 3 evenly. \8 2 ( +8= q
gty B+4 =12

| \WMAZ ey 2122
The last 2 digits are divisible by

4 a. f \24 & 24+ y
220 ¥ 205 Y

The last digit is 0 or 5.

5. 25, 10, 3(S

If the number is divisible by 2

6 and 3. _ 3(0) %“-&—, | 2(0
. ’ —
If the last 3 d‘igits are divisitie by \
8 8. .
' If you can divide the sum of the ‘ -
9 digits by 9 evenly. L 0? -3 % 8 = q
| AYS LY 3+U+S+ b IR

If the last digit is O.

10 . 60, 200, 5380

Prime number:

o number ‘ot s on\v e e Lj | and Wself.
Examples: ; s ‘ ; g

1, 1%, 29, 4l
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NOTES 3.2 Adding and Subtracting Polynomials

Ik

Monomial: An expression that is a number, a variable, or numbers and variables multiplied together.

Monomials only have variables with whole number exponents and never have variables in the
denominator of a fraction or variables under roots.

Monomials: 55, -x—;}i, —w, 23, x°, %x3y4 Not Monomials: %, Ix, a, z%
Constant: A monomial that contains no variables, like 23 or -1.
Coefficient: The numerical part of a monomial (the number being multiplied by the variables.)
Polynomial: A monomial or several monomials joined by + or — signs.
Terms: The monomiais that make up a polynomial. Terms are separated by + or — signs.
Like Terms: Terms whose variables and exponents are exai;tly the same.
Binomial: A polynomial with two unlike terms.
Trinomial: A polynomial with three unlike terms.
How to find the degree of a polynomial:

fnd e lougest axponent of +ve pilynowual

Reasons for not a polynomial:

* No negative exponents
* No fraction exponents
* Nodivision = o Vowner'\e\2 b ‘“ﬁ “~ olanov nastor

Examples: Decide whether each expression is a polynomial. If it is, state the degree of the polynomial.
If it is not, explain why not.
12

m+2

a) 5x* +2x° +6x b) —ga—a5 ¢) d) 6¢?%+c-1

es | es o no

vee = Y ez = § P e i TR ne nogen e
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€) 622 45222 D7 g) —8n—3 h) 3Jx+2
o | es “4es wo -
wo faohon ree= | Q\O_ﬁm.‘: \ o fachol
Ly ponerty dgﬁ | Lxemendts

Adding and Subtracting Polynomials

To add or subtract polynomials, combine like terms. Add or subtract the coefficients. The variables and
exponents do not change. Remember to subtract everything inside the parentheses after d minus sign.

Subtract means “add the opposite,” so change the minus sign to a plus sign and then change the signs of

all the terms inside the parentheses.

Examples: Simplify each expression.

a) (Sn2 —2)+(7—3n2)

2ttt g

¢) (4x* =3x +1)+(-2x* +5x-6)

2-)‘"-!-2.54—3

g) (—6x2 —3x+2)—(—4x2 —x+3)
A e

—2% -2 e~

i) (6m> + 5m)—(4m? —2m)+(3m? ~7m)

“Uwteden

Sen

b) (2 +5¢)+(r* -4r)

Zr“br

d) (722 +122-5)+(62-42" -3)

¥ ot \E2—~ B

0 (6~ +u) - (20 ~52)
—2ut gy

3
ou —-"ouz'-k- A

h) (4y2+12y—7):£i?g+5:v_;8)2_ N
y Sl

—v;——gv 4\

i) (=2k +5)+(k* -3k) 218

—(~4k7 +8)
YUk L.:g

Se*gg -3



3.3 Multiplying Polynomials

Steps for Multiplying Polynomials

To multiply two polynomials, multiply each term of one polynomial by each term of the other
polynomial. Then combine any like terms. When you are multiplying two binomials, this is sometimes
called the FOIL Method because you multiply F the first terms, O the outside terms, I the inside terms,
and L the /ast terms.

£3

Examples: Multiply.

a) —xy(7xy +3p-11) b) (i +Q<'Zm—,8)
- 3 2 V"’\:‘-% -Q—-‘ -
Tx v i 37&252-(—\\ scj g sa
ML"gM -2
& ¢) (3%+1) S;x-_2) ‘ d) (-2z+5)(-52,-8)
S ox + S e ~ 2 ' e wo i -2 = -0
- | ,
'S % St o OO W=*-qa-uo
P > aias e
o) (1 -4)(2+9) ) (2 -1)(-50 +4)
7.{5 -\—"\t"‘—gc-;b -ous ?UL-\— ou ‘= Y

—out Fdut -y



2 (z+’§ffe+q) ‘
g

o
Z «CrcSTt2S

2*+loa+2g

e
k) (2x-3)(5x*~6x+7)
> >
19% —'\LX AU 5
- (B e 1A

3 -

ow 2o e 32 ~ 2

S o
b (2x-3 2%~=">)
e |

Use 7,
| X —(gx £ A

L{;g"'-—t‘z.%.-t- "(

i) (5y-«2\)é5z+2)
‘zs'j"-v\,@ﬁ f’\Pﬁ e

?—531‘*"\ |

Paie.
1) (4x2+7x—3g§x2—2x+8) =

Tx '\'3le
)
* x> \4x*+Sox
%2 o —2Y

3 TRy
YUt =" 4+ 15% >
T oA ~2Y
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3.4 Dividing Rational Expressions

P S

Rational Function: A function that is the ratio of two polynomials.

Domain of a Rational Function:

. STEP 1: A rational function is simply a fraction and in a fraction the |
denominator cannot equal zero because it would be undefined. To find which
numbers make the fraction undefined, create an equation where the

denominator is not equal to zero.

« STEP 2: Solve the equation found in step 1.
~ «  STEP 3: Write your answer using interval notation.

Examples: Find the domain of the following rational expressions.

X -32O
a) 2x_+31 %3 5
X¥3
(’6‘,3\0(3‘ OO)
o (2x+1)(x-4)
(x+4)(2x+1)
KEUE O x4\ E O
- s WS
XE - x#E-1
S
X# -4

(——9-, "\-\) U(-‘-\,"/ﬁ-) V ("/a.t’bé)

x+3
B
) 7

(-—-'o-pc)

S5x+1
(x—4)(3x+2)

-u£ O
K_.}& +Q

X7 4

d)
3%4—2.'#- __?2_
s
-
X =3/ 3
(-39~ 3) V(-3 3, '—00(%“)



1. Factor the numerator and the denominator. Put ( ) around the top and bottom to remind

yourself not to separate the family.

2. List restricted values.

3. Divide out all common factors.

ExampleS: Simplify each rational expression. (Talk about domain.)

2x+1 ' |
a #"":
) 2x-1 %

$\M9Q'GQ_¢\

2x~|#¥0
+( =+

el

(4x+1)

d) =T

P U)o el

X -3 £0
+3

XE3

M = -
b) = \?x¢ =

X+ 320
- s
K~

2x*|FO X ~% &0
R t'? +s

Ox & -\

’-;'& -] X €%,

X&-Yg

" ) 3k
- Re-2, g

X%y 4’?_ sz\\

- #(
XE-2- 3_‘._5 b
e
5(-#3
t)/ﬂ’(x+4) )
A S



NOTES

3.5 Combining Functions with Arithmetic

e
ten, it is useful to combine two functions to make a new function. For instance, you may have a function
describing the revenue from a product and a function describing the costs of producing the product. By
subtracting the two functions, you can create a function describing the profit made from the product.

Steps: -
1. Write each function with ( ) in given notation.

2. Distribute then add or subtract like terms. .
3. Write answer in standard form.
Tips:

* Don’t forget parenthesis.

 Distribute the negative when subtracting functions.

* Like terms have the same variables and exponents.

~“xamples: Let 1 (x) 3x-5 and g(x) = x* + 5x —2. Perform the indicated operations.

w h(x)=f(x)+g(x) b) h(x) =g (x)-f(x)

(3%"53*'(7‘:'-\-‘;% - :..) (45w 2—):5(3:;;5
= xrebw T = %t 1x+3
¢) h(x)=2(x)+3g(x) | d) h(x)==f(x)+4g(x)
7'(3*'§>“’3(Y-"+5x—2-) - (% -%) -P'L(()QL_(_;%-;)
X043t o 6 TTIRES tuxt 40k~
Bx 2 U3

0 )=/ () 8l 0 H(x)=£(x) 1)

TN I
(%-RUx >4 Sxe-2) (Y pws)

~~ 5.
3»«3-.\: \s,g:;bx Ax :(ex—ﬁx 2SS
S« —2S% +(O Ax ~300x+21S
—

BxB o3I x +1 0



Evaluating Combined Functions
1. Substitute the number into the first function for x and evaluate.

2. Substitute the number into the other function for x and evaluate.
3. Complete the arithmetic operations: +. —, ®, +
* Follow order of operations!

Examples: Let f (x) =2x-7, and let g(x) = —x” + 3. Evaluate the following.

a) £(2)+g(1) b) £(0)-2(-3) - o) £(-2)32(2)
()= 2(p)-1> -1  €(-2 -

(7-(7—)'5-\-(\—&—'.?,) ) ‘);‘ )--’:.(.‘ng,

9(-2)> ~(-3)"+3 *

-3+ 2= —| . 39(2)= 3¢-)=-3

Examples: Let [ (x) =3x-5 and g(x) =(x +3)(x —1) Perform the indicated operations and state the domain//\

of the new function.

arx=g(x) = - rx=f(x) = 3x"S
yrix)-2ey = ( %*-:—st 0 ) r(x) = CoraYom )

(~o=Sa)u( " “">

Domain: 23y SF_OS ! Dotming K# -—3/ (
%#"_59_ %#-%7 °°\ '3)‘)('?’: ()U(,L °°>

d)r =

c) r(x)=

g( ) (K)”‘ff;/)- .

-3¢
H@z;_é)) 2; %2 %3 A0

w)

Domain: X F -f/ﬁ Domain: X # -3

(—o-,"g/bjb["g/«*’. o) (-5 ~3)(-3, ‘) (L™



Examples: Let f ( x) =3x-5 and g(x) =(x+3)(x—1) Evaluate the following functions with the given values

-~ functions.

1O 3(2\-S = ¢-S ) 2/6) =a(3¢5)-S), ~2(is-s)
B el IR SR

a)

——

( | |
3 | -Y -y

Story Problems Involving Combined Functions
a) A company estimates that its cost and revenue can be modeled by the functions C (x) =0.6x" +49x +150

and R(x) =100x + 75, where x is the number of items produced. The company’s profit, P, can be modeled

by P(x) =R (x) -C (x) Find the profit equation and determine the profit when 60 items are produced.

(1oo0x+ 75) (o bx -H.(q,c-c-t%o)
- 0.bx —L(Qg—f'lgo

T-obx?*igix +225
¥ 70.0(0) *+5\C60) +22S

=< (125

b) A service committee is organizing a fundraising dinner. The cost of renting a facility is $250 plus $3 per
person, or C (x) =3x+ 250, where x represents the number of people attending the fundraiser. The

committee wants to charge attendees $20 each or R (x) = 20x. How many people must attend the fundraiser

for the event to raise $5007?

profe = Ply)- Clx)

= 20x—(3x+ 2.50)
- w=-25e0
~ 20 %~ 3»<. -25 0

‘0"’“&"* F |Me—2S0

500 = \Tw—2¢
t2So *)2:

—15‘_‘9.-;(‘-7-35 = Y412 = US peofta—
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(J NOTES 3.6 Imaginary Numbers

History:

For centuries, mathematicians kept running into problems that required them to take the square roots
of negative numbers in the process of finding a solution. None of the numbers that mathematicians
were used to dealing with (the “real” numbers) could be multiplied by themselves to give a negative.
These square roots of negative numbers were a new type of number. The French mathematician
René Descartes named these numbers “imaginary” numbers in 1637. Unfortunately, the name
“imaginary” makes it sound like imaginary numbers don’t exist. They do exist, but they seem
strange to us because most of us don’t use them in day-to-day life, so we have a hard time -
visualizing what they mean. However, imaginary numbers are extremely useful (especially in
electrical engineering) and make many of the technologies we use today (radio, electrical circuits)
possible.

The number i:

L: ,]_(
Examples: Express in terms of 7.

2) V-64 = (Jloy b) v-12 ) --49 d) -J-18
z ¥ Jiz -(J49 "‘CJ—\}

@ -2 T éo

Imaginary Number: the square root of a negative number .
~ -3z

N’

~—~ -
P

Complex Number: a + bi — a is the real part and bi is the imaginary part.

Steps for Adding and Subtracting Complex Numbers:
1. Add together the real parts and the imaginary parts.

2. When subtracting complex numbers, make sure the distribute the negative through both
parts of the complex number that is being subtracted.



2) (2+5i)+(1-31) _ b) (4-3i)~(-2+5i)

£ . -\'2_—5 :
el T
2 T (=B d) Si—(1-1i
0 (3-7) ) ) si~{1-3),
e -+l

Steps for Multiplying Complex Numbers if they are written as square roots:
1. Take care of the negatives under the square roots FIRST.

2. Multiply
3. Simplify. Replace any i* with -1.

* WhyisiZ=-12 (== (= )= -

Examples: Multiply and simplify.

N A b) JT345 : ©) ~V=8V=27
2. 20 bi> BB SR =NIB i ST

- - ™ e B
=6(-'): -0 = - J18 = ~J(s (" Vale =-tede
gl ol
Steps for Multiplying Complex Numbers if they are written i g\ Y é = e
1. Think of i as a variable, like x. w %
2. Multiply

3. Simplify. Replace any i* with -1.

Examples: Multiply and simplify. If the answer is imaginary, write it in the form a + bi.

a) =2i-7i b) -3i-iv/5 ¢) 3;'(";1')
> -3¢*JS bl-o*
“tuC-0 = (4 =3(-1)JS = 3JS =b¢.'—-e(-;) s b+l
s SN
d) (7+¥)L9—’8i) e) (2-1'{7_-;) f) (3-44)(3+4i)
D3 Seliarl et TR Y ANz ot
+2yY S e

T %1-2a Tk =2



