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3.1 Number Theory
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Divisibility Rules

Prime number:

O\ nutyrrlaenf- {r^^# rr 0,"13 d.rrtcMe Lt t arr4, itset€.

Examples:

'1 , lg, 2-q 
t

Example:Numbers divisible bv:
The last digit is even.

t6 , l+8' I
8t ) 8+q st2-
tqlt ttr{+1t"lL

lf you can divide the sum of the
digits by 3 evenly.

The last 2 digits are divisible by

4. \2r{ + 2q+ q
22.e + zo+ Ll

Le , -l Dr 3(sThe last digit is 0 or 5.

lf the number is divisible by 2

and 3. 3b, 8t, l2(o

lf the last 3 digits are divisible by

8.

l"og *+ t+gsq
}tl 5t *,3+c{+5+6

lf you can divide the sum of the
digits by 9 evenly.

'6or Loo't 9360
lf the last digit is 0.
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3.2 Adding and Subtracting Polynomials

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

Monomials oniy have variables with whole number exponents and never have variables in the

denominalor of a fraction or variables under roots.

Monomials: 5b. 
xYz . -w,23. *'. !*tyo'8 3"

I
NotMonomials: +, i[, a-\,75

Constant: A monomial that contains no variables, like 23 or 
.-1.

Coeffrcient: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 monomials tliat make up a polynomial. Terms are separated by + or - signs.

Like Terms.'Terms whose variables and exponents are exactly the same. 
.

Bino,mial: A polynomial with two unlike terms.

Trinomial: A polynomial with three unlike terms.

How to find the degree oia polynomial:

a) 5xa +2x3 +6x

L1e9
Jeryee e +

sv\at *ho .e-reotn€nf o4 +.r^-o p , tg*o*Ara( 
.

Reasons for not a,polynomial:

. No negative exponents

. No fraction exponents

. No division - tl^.rg Vantr,st4t hn **nQ, olQ.wotrn ir*Jov-'

Examples: Decide whether'each expression is a polynomial. If it is, state the degree,of the polynomial.

If it is not, explain why not.
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e) 6zi +522 *2

V\o

ha {ra,.rf'.on
e-r porne*rrl6

1Q-S
*grcr- = -l

Examples: SimpliS, each expression.

al (sn' -z)*(t -u') '

2^-t E

c1 (+x' -3x+ t)+(-z*' +5x-6)

2t-L -Fzr.-S

a

h) 3Vx+2

hal

t)7 e) -8n-3

tes
de6rce c t rc.+r71c,6ci,

{-xgo'rran{1:
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.

ay (zr'? +5r)+ (r'-+r)

3rt+r

a1 (lz'z +t2z -s)+(az -+z' -z)

?+3+ tBz'B

D (r'-4u2 +u)-(zu' 5r')
-J{a+sL( j

,- 3 'LO l,l, -lo ur {F Lt
.i;1,:,

D (4y' +t2y -r)J?oy+ sy' - a)
-'o1 -q,L+b

-3'-gy * \
D (-zn+5)+ (n'-ur)-.( ak' 18) _tr{Kt_b

Srt4g -J



NOTES 3.3 Multiplying Polynomials

Steps for Nlultiplyins Poly-nomials

To multiply two polynomials, multiply each term of one polynomial by each tefm 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 thelrsl terms, O the outside terms, I the inside terms,

and L lhe last terms.

"llrrA@r;\J
t5>.>-trx+€13-L-
,-5 xl-;r-- )-

^\..) (,' -1)lzt *s)

Le+ttLsE -?b

Examples: Multiply.

a7 -xy(7x'y+3xy-ll)

- J *'y '- 3*.Jr+t\ xy

at1,,{t@_.t)

nt2-- tr,.r +3r.rr -llt
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/.<-\
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3.4 Dividing Rational Expressions

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

Domiin 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.

\ 2x+7 
";1'' ?,a) 

x-3
x?7

(- vr 
") 

u (", t>o)

7

(-Urr*)

x+3
b)

^\ (zx+t)(x-+)
"/ G+4)(2**t)

FfL\?e (,-tt -t(

KP-"t

Lx+t #-l

(x - +)(tx +z)

X-t{ f Ottt tt
xTrq

3*,#* o-

t:< *-LT7
'A?-nB

5x+l
d)

o-l

!;;tr*-!P7
\**,

-q) u (-.t,(-n, -,t4u(Yr,9 (-vr .>l )utr/r, ct)u(q,*)



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.
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= z -.l_ \,f-r/E
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p\x+4)L)r

z Kt{

Examples: Simpliff each rational expression. (Talk about domain.)
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3.5 Combining Functions with Arithmetic

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. a

3. Write answer in standard form.

Don't forget parenthesis

Distribute the negative when subtracting functions.

' Like terms have the same variables and exponents.

,-\amples: Let f (.) :3x -5 and g (r) : x2 + 5x- 2. Perform the indicated operations.

Tips:
a

*t h(*)= "f (*)+g(r)

(ax-=)+(xt+s* -.-)
= XL.t 6:c -l

Q h(x):z"f(*)+3g(x)

4?x-s)*{*t+s*--)
e t x-\ g * $*r. ttg |1- b
?- 37)Ll*-lb

e) h(x): "f (r):,g,(r)

(sxtXxt+
:,

g n(x):g(,) -f (.)
(rL+5x-2-) -(}*-3)-,}l.+S

2-x + Lx+3

d) h(*) : -f (.) + ag(x)

tsxlrG,).Lbx
-sx>-zg)< tto

- (gx-€) -rq(xl-t,S y-J',
= -314+ 5 * ttxl+ ?_Or(- €
= Ltx-\-1-l1t.-3

D h(x): f (*). .f (.)cr@)
Q Xt-(gxrtg,< +2-S
4rt- ?D )< -ts LS

?x? +\o\rl- 3t y +t o



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) : -x2 + 3. Evaluate the following. +

") f (z)* s(1)

8i--i +C trr-e)
( q -'r) + (- t+9
-3 f ),-= -l

f(o)s z(q-''l* -J
3!b>t - (-r)z+3

! -1+? = -b

-1--b-- -l

{(-z-) = zi.-l -1
. --a{_-]e_lI

1(r), -2L+3= -c( +? .-l
A{4c3(-t)=-3

b) /(o)- s(-3)

Examples: fet f (x)=3x-5 and g(x):(x+3)(x-1) Performtheindicatedoperationsandstatethedomairy---.

--'l .-3=1f]

a 3x-E
(v+aIx-t)

of the new function.

a)r(x) =# I (X+glx.r) b)r(x) :#
3r<. -S

Domain: ?*3 tt Ols-
+xr -E

c) r(x) :'Jp, fl*)

(-wi7s)r('?t,H"*, x?c - 3z r

x*'7e

= 7; x?-'/g

Domain: X? -l/l Domain: X* - 3, t

(-Fr -3) vC-3, t) u(|, b)

d;r(x,p:j; -' (fr'fA)= -*-{vtXy',) -

C-vr*lb) crtVr, oe)
(- ui -B)u(- ? 0 uf (,o-)



Examples: Let f (x) :3x -5 and g (r) : (x + 3)(x - 1)

'^-.d functions.

Evaluate the following functions with the given values

a)fQ)
s,(-2)

b-E,
r-r-

(-ry-g
b) -2f (s)
' 8(_1)

l(llJ r
(-rtuf +t)

ol

3
' 139: s

-L{

Story Problems Involving Combined Functions
a) A company estimates that its cost and revenue can be modeled by the functions C(r) : 0.6x2 + 49x +150

and R (x) : 100x + 75, wirere x is the number of items produced. The company's profit, P, canbe modeled

Uy f (x) : R(r)- C(r). Find the profit equation and deterrnine the profit when 60 items are produced.

( tOOKr'?3) - (o.bXL+(qX+ tqo)
L. O,6tr =-r(q; .* t €o

t - O. b*tt €f 74 + Lz.S

= -(2. b (,ro) L-t-€tCCrO) + i-,LS
3 -c.,b:"taoo)+ Sobo+2:?4? -)t bo+3oc,o+);Ll

B $ lt2-5b) A service committee is organizing a fundraising dinner. The cost of ienting 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 $500?

2ox-( 3a f L9o.)
>1x,_26o

zox-3>c -L+o
l-l)<i-2So

5oo=i-) 7--zStz4 +#

p@/Fk = P{r)- c(, *)

pn&\ 
=

f? l4tl.tl- = qE praeLc-



3.6Imaginary 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 mathegnatician

Ren6 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 dayto-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-

L= *J- t

Examples: Express in terms of i.

q -J-4s o -\f,iTarm
.fI.
q cs\w

root ofa

b)

t

g 
'l-6a " LJG*

?r. - iJ-.{I
I a-LJI6

q^@
@

i. -3;fr-
= LiJi =-1 L

Imaginary Number: the square negative number

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 pafts and the imaginary parts.

2. When subtracting complex numbers, make sure the distribute the

parts of the complex number that is being subtracted.

negative through both

:.



a) (2+si)+(t-li)
Ig+Lu

.) (-3-rfdf)

a-1L

2. Multiply

3. Simplifu. Replace any i2 with-1.

* Whyis i2 = -L? f , *Ft L'=
Examples: Multiply and simpliff

b) (4- 3i)-(-2+5i ).
+>-gL

6-gi
d) s, -(1-,).-l+L
- t+b;

-l

") G'.JJ
Ei, d, : 6Lr

= b(-1), -b

a) -2i'7i
- lq i2-

-tLtC-|=t.f

c) -[6 ' rt=V
'A-"F-Lt/f,. LJL.|

E^21
6ydq --

@(ffi
b JTc

b) -3'.'\6
- SilG

d)

n'bz
.,S:.
(7+3i)(e-8;)

Yl
-9bc kI 1t -/#iul

b+bi

-U*
ftr,

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

(ff=

: -t*G = -G -(**/if,e =-&bG
Steps for Multiplying Complex Numbers if they are written i.

1. Think of i as a variable, like x.

2. Multiply

3. Simpliff. Replace any f with -1.

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

.+.
c) 3i12-i)

b( - btL
€ b;;bC-t) tr

^\0 (3-+i)(ri+;)
q#.-1,2L'

=LS

-r\ 
.\

")(2-;fa-u)q-ZiL; -y'
:3-ttr, 

=l

b).8'.8
('JE' iJE ' iaJj.s

-lf: t).1€ = ?JB

a 81-L€lr-


