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Mathematics Reference Sheet

Use the information below to answer questions on the Mathematics test.

Surface Area = 2772 + 2nrh

h  Volume = lwh
e - Surface Area = 2wl + 2Ih + 2wh

Circle Cylinder
=~ 3.14 Volume = nr2h
Area = nur?
Circumference = 2ar
Rectangle
Area = Iw Rectangular Solid
W Pperimeter = 21 + 2w
!
w
Trapezoid ;
b‘l
n Area = La(by + by) Sphere
1 ‘ ° {
bz =y Volume = %m
Triangle 1
Area = =bh
/N Cone
h
b Volume = %nrah

Parallelogram

i h ; Area = bh

b

Metric Units of Length

1 kilometer = 1,000 meters

1 centimeter = 0.01 meter

1 millimeter = 0.001 meter

1 micrometer = 0.000001 meter

U.S. Unit Conversions

8 fluid ounces = 1 cup
2 cups = 1 pint

2 pints = 1 quart

4 quarts = 1 gallon

16 ounces = 1 pound
5,280 feet = 1 mile

Rectangular Pyramid

Volume = %lwh

Pythagorean Theorem

Cartesian Distance
Formula

AB = ‘/(;2'X1)2+ (y2=11)°

(see note below)

Slope Formula
Yo Yo

slope =
P Xo Xy

(see note below)

NOTE: Point A: (x4, ¥4)
Point B: (x5, y5)




a E E Mathematics Reference Sheet

Use the information below to answer questions on the Mathematics test.

Circle Ci}ljnqleé_ \
( L‘\i o
T = 3.14 . xb/ Volume & ,;,,2.@3
Area = mir? N p  Surface Area = 2ur2 + 2mrh
Circumference = 2nr A
Rectangle \
Area = Iw Rectangular Solid

Perimeter = 21 + 2w i

' Volume = iwh

] |
Pt A Surface Area = 2wl + 21h + 2wh

Trapezoid

b [

1

B Area = %h(m + bo) Sphere

- {

b, C 7= Volume = %nr3
Triangle :

Area = Lo

/‘N Cone

5 Volume = %nrzh

Paralleiogram

{ ;h ; Area = bh Rectangular Pyramid Cartesian Distance

A Formula

AB = \[(xp—x1)2+(y,—,)?

Metric Units of Length

1 kilometer = 1,000 meters RV (see note below)

1 centimeter = 0.01 meter l 1

1 millimeter = 0.001 meter _ Volume = giwh Slope Formula

1 micrometer = 0.000001 meter Yo=Yy

slope = e

Pythagorean Theorem 2 7

U.S. Unit Conversions (see note below)

8 fluid ounces = 1 cup ¢ b . '

2 cups = 1 pint A NOTE: Point A: (x,, ¥4)

2 pints = 1 quart ) ‘12 Point B: (x,, y,)

4 quarts = 1 gallon a®+b%= 2

16 ounces = 1 pound
5,280 feet = 1 mile



Right Triangle Trigonometry

You may have been introduced to Trigonometry in Geometry, when you had to find either a side length or angle
measurement of a triangle. Trigonometry is basically the study of triangles, and was first used to help in the
:omputations of astronomy. Today it is used in engineering, architecture, medicine, physics, among other disciplines.

The 6 basic trigonometric functions that you'll be working with are sine {rhymes with

“sign”), cosine, tangent, cosecant, secant, and cotangent. {Don’t let the fancy names scare you; they really aren’t that
bad).

With Right Triangle Trigonometry, we use the trig functions on angles, and get a number back that we can use to get a
side measurement, as an example. Sometimes we have to work backwards 1o get the angie measurement back so we
have to use what a call an inverse trig function. But basically remember that we need the trig functions so we can
determine the sides and angles of a triangle that we don’t otherwise know.

Later, we'll see how to use trig to find areas of triangles, too, among other things.

You may have been taught SOH — CAH - TOA {SOHCAHTOA) (pronounced “so — kuh — toe — uh”} to remember these.
Back in the old days when { was in high school, we didn’t have SOHCAHTOA, nor did we have fancy calculators to get the
values; we had to look up trigonometric values in tables,

Remember that the definitions beiow assume that the triangles are right triangles, meaning that they all have one right
angle {90°). Also note that in the following examples, our angle measurements are in degrees; later we'll learn about
another angle measurement unit, radians, which we’ll discuss hiere i the Angle '

WL S TV SR 5 ST
st Lirole section.

Basic Trigonometric Functions {SOH — CAH ~ TOA)
Here are the 6 trigonometric functions, shown with both the SOHCAHTOA and Coordinate System Methods.

Note that the second set of three trig functions are just the reciprocals of the first three; this makes it a little easier!
Note that the cosecant (csc), secant {sec), and cotangent {cot) functions are called reciprocal functions, or reciprocal
trig functions, since they are the reciprocals of sin, cos, and tan, respectively.

For the coordinate system method, assume that the vertex of the angle in the triangle is at the origin {0,0):

. : Oppostte

SOH: Sine {4} = sin(4d) = ———— . Y

&'lﬂf‘{ } ‘3111( ) Hypotennse 511](A} = -}-?.

Adjacent T

CAH: Cosine (4) = cos(4) = —— sas( A} =

psine (4) = cos(4) Hypotenuse cos(4) h

Hypotenuse O site . o

side (k) Opposite TOA: Tangent (A) = tan{4) = w tan(4) = -

2 o Adjseent
Side [} :
o | 1 Hypot (4) } !
ypotenuse ¢S = — = —
cosecant (A} = cscld) = = sin .
: cosecant (4) = cse(A) siu(A) Opposite bllll( AY ;:'
Adjacent Side {x} 1 Hvpotenuse sec{ Ay = —— = —
secant {4) = see(d) = = yp? e (4) cos{d}) =
‘ ' cos{A} Adjacent 1 .
) . 1 Adjacent cot{A) = ——— = =
cotangent { A} = cot(4) = = tan{4

cotangent (4) = cot(4) tan{A) Opposite ) Y







Here are some example problems. Note that we commonly use capital letiers to represent angle measurements, and
the same letters in lower case to represent the side measurements opposite those angles.

‘We also use the theta symbol 9 to represent angle measurements, as we'll see later. Note also in these problems, we
need to put our calculator in the DEGREE mode,

And don’t forget the Pythagorean Theorem (a2+b2=c2, where a and b are the “legs” of the triangle, and c is the
hypotenuse), and the fact that the sum of all angles in a triangle is 180°.

To get side a, we need 1o use

Find the value of o and b: Hit and seroll down and to the

sin(A)= Opposite .\ o A s 5o | Fight to make sure you're in DEGREE
Hypotenuse’ mode.
oost ¥ -t
sin{55%) :;—0; cross multiply Then use the
BERNAL FLURY i
a h=20 . . .!
(opposite (hypotenuse) a=sin(55°).20=16.388 |
PP |
of angle} To get side b, we need to use e A2 BERRARRR. g
35 A° cos(A)= HAdiat—cent , where Ais 55% Let's check our sides using the
b ypolenuse Pythagorean Theorem:
2 z_ 2
(adjacent to angle) cos{55°} :"2%. cross muitiply a’+b=¢

2 ; 2 2
b=cos(55°)- 20 =11.472 (16.383)" +(11.471) = 399.99 ~(20)

et g

To get side b, we need to use Use the Ly key:
Eind tl lue of b; i
inathevaueo tan{A) -*--——————OP?OS“E' , where A is 23%
Adjacent
=8 h tan[23°) = %; cross multiply to get
233 AC tan(23°).b=6 If we needed to also find A, we could
b ‘ i in(23%)= &
or turn proportion sideways with an = either use sm(23 )_ h or
. b 6 _ Pythagorean Theorem; both ways
¢ —=————; a=14.135
TN 1 tan{23%) g reveal that h = 15.356.
This one’s a little trickier since we need to
find angle measurements instead of side .
measurements; we'll need to use the Use the &
Find the values of 4 and 8; sin-L(A) and cos™ (A) (2™ sin and 2™ keys:
cos on the cajeulator) to get the angles
back. :

For angle 4, we can use sin, since we 6 LAY :

have the opposite side {14}and | § 38,94244127. 1
a=14 hypotenuse (18):
“Hyp 18 M {TE)Th & '

51.1° + 38.9° + 80° {right angle) =

And for angle B we use cos:
180°,

i 1 (14
_.ﬁﬁi i: B:cgsi(

Trigonometry Word Problems

Here are some types of word problems that you might see when studying right angle trigonometry.






Note that the angle of elevation is the angle up from the ground; for example, if you look up at something, this angle is
the angle between the ground and your line of site.

The angle of depression is the angle that comes down from a straight horizontal line in the sky. (For example, if you look
Jown on something, this angle is the angle between your looking straight and your locking down to the ground). For

the angle of depression, you can typically use the fact that alternate interior angles of parallel lines are

congruent (sorry, too much Geometryl) to put that angle in the triangle on the ground (we’ll see examples).

Note that shadows in these types of problems are typically on the ground. When the sun casts the shadow, the angle of
depression is the same as the angle of elevation from the ground up to the top of the object whose shadow is on the
ground.

Also, the grade of something {like a road) is the tangent (rise over run) of that angle coming from the ground. Usually
the grade is expressed as a percentage, and you'll have to convert the percentage to a decimal to use in the problem.

And, as always, always draw pictures!
Angle of Elevation Probiem:

Devon is standing 100 feet from the Eiffel Tower and sees a bird land on the top of the tower (she has really good eyes!).
if the angle of elevation from Devon to the top of the Eiffel Tower is close to 84.6°, how tall is the tower?

Solution: This is a good example how we might use trig to get distances that are typically difficult to measure. Note that
the angle of elevation comes up off of the ground.

To get the height y, we need to use

Opposite

tan(8) = Adjacent

, where s 34.6™

tan{84.6%) = “i‘é)iﬁ‘ cross multiply to get

y =tan(84.6°)- 100 ~ 1058

So the Eiffel Tower is roughly 1058 feet tall.

<
Angle of Depression Problem:

From the top of a building that is 200 feet tall, Meryl sees a car coming towards the building. {Somehow she knows that)
the angle of depression when she first saw the car was 20° and when she stopped looking at it was 40° degrees. How far
did the car travel?

Solution: The first step is to draw a picture, and note that we can sort of “reflect” the angles of depression down to
angles of elevation, since the horizon and ground are parallel. Then we get to use trig!






i The trick is to see that we can get distances y and z using the tangent
function, and we need to subtract the two distances to get x, the
distance the car travels.

a0 B
- ’ .
s ) Opposite 200 200
T stan{d40%) = — =T oy 22384
! ety o (40) = A cert =y ! = anfa07)
’ - s
e f ;
’%ég /’ 40 To getz: 'Ear'n<20“’_\}=ME =290, 200 ~ 549.5

Adjacent  z ' 2 =W

fta‘" -
X o ¥t To get x, we subtract y from z, so the car moved 549.5—238.4 = 311.1
! z ft. feet while Meryl was watching it.

Right Triangle Systems Problem:

Here's a problem where it's easiest to solve it using a &

Two girls are standing 100 feet apart. They both see a beautiful seagull in the air between them. The angles of elevation
from the girls to the bird are 20° and 45°, respectively. How high up is the seagull?

The trick here is divide up the 100 ft Into x and the otheris 100=x {putin
real numbers to see how we get this) since we have two triangles. Then we
will have two equations {one for each triangle) and twe unknowns:

tan{20°)=§; tan{45%)= 10(;—)(

From the first equation, we get yin termsof ¢ y = tan(20°] -x%,36397x .,

We can plug this into the second equation to get tan(45°)=% .
36397y
100-x "
more decimal places, so the final answer will be more accurate).

Solving for x, we get 1= 100-x=.36397x; x=78.315. {ileft

&
v

1600
Now we have to get y to find the height of the seagulk;

y =.36397(73.315)= 25.534. S0 the seagull is about 26.68 feat high. This
was a tricky onel

Solution:
- Trig Shadow Problem:
The length of a tree’s shadow is 20 feet when the angle of elevation to the sun is 40°. How tall is the tree?

Solution: Again, note that shadows in these types of problems are on the ground. When the sun casts the shadow,
the angle of depression is the same as the angle of elevation from the ground up to the top of the tree. So let’s solve
using trig:






too bad!

To get the height y, we need to use

tan(€}=

Cross multiply to get x =tan{40°)-20~16.78 .

So the height of the tree is approximately 16.78 feat tall. Not

M , where 81is 40%
Adjacent
x
tan{ 40°} =
an{ 5

Trig Grade Problem:

Chelsea walked up a road that has a 20% grade {she could feel it!} to get to her favorite store. At what angle does the
road come up from the ground (at what angle is the road inclined from the ground)?

Solution: Remember that the grade of a road can be thought of as riserun and you usually see it as a percentage.

50 a 20% grade is the same as a grade of

20/100; for every 20 feet the road goes up vertically, it goes 100 feet horizontally.

tan(8)=

100 ) sin(i%.Bl“‘)w%D; x

Since we need to find an angle measurement and we have the adjacent
and opposite sides, we'll need to use the tand(@) (2™ tan onthe

calculator and make sure it's in DEGREE mode) to get the angle back:

Opposite 20 oaf 200) o
Adjacent 100’ f=tan =11.31

So the road comes up at an angle of roughly £1.31° fram the ground.

Note that if we wanted to know how long the actual slanted road is, we
could just use Pythagorean Thearem, or sin or cos:

 sin(11.31%)
grade is refatively small {note that the picture is not drawn to scalel}

100

20 ~10%.98 ft. This makes sense since the

Understand these problems, and practice, practice, practice!
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FRACTIONS
* Addition and Subtraction

i. To add ar subtract fractions with the same
denaminator, add or subtract the numera-
tors and keep the same denominator,

i To add or sublract {ractions with differ-
ent denominators, find the LCD and
wirite each fraction with this LCD. Then
follow the procedure in step ©,

“ Multiplication

Muhiply numerators and multiply
denominators.

i Division

Multiply the first fraction hy the reciprocal
of the second fraction.

GREER OF GPERATIONS
Simplify within parentheses, brackets, or
ahsolute value bars or above and below
fraction hars first, in the following order.
i. Apply all exporents.
ii. Perform any multiplications or divisions
from left to right.

i, Parform any additions or subtractions
from lefl to right.

YARIABLES, EXPRESSIONS,

AND EQUATIONS

An expression containing a variable is evalu-
atedt by substituting a given number for the
variahle.

Values for a variable thal make an equation
true are solutions of the equation.

REAL MUMBERS AND

THE MUMBER LINE

ais less than b if a is to the left of b on the
number tine.

The additive inverse of x is —x.

The absolute value of x, denoted |x|, is the

distance (a positive number) between x and
0 on the number line.

GPERATIONS ON REAL MUMBERS
“ Adding Real Numbers

To add two numbers with the same sign, add
their absolute values. The sum has the same
sign as cach of the numbers heing added,

To add two numbers with different signs,
subtract their absolute values. The sum has
the sign of the number with the larger abso-
fute value,

Definition of Subfraction
Coy=a ()
% Subtracting Real Numbers

i. Change the subtraction symbol to the
addition symbol.

ii. Change the sign of the number heing
subtracted,

iii. Add using the rules for adding real
numbers.

# Multiplying Real Numbers

i. Multiply the ahsolute value of the two
numbers.

ii. 1T the two numbers have the same sign,
the product is positve. If the two num-
bers have different signs, the product is
negative.

L s X |
Definition of Division: — = x-—, v # 0
7 )/
Division by 0 is undefinad,
# Dividing Real Numbers

i. Divide the absolute value of
the numbhers.

ii. If the signs are the same, the answe is
pasitive. |f the signs are different, the
answer is negalive,

PROPERTIES OF REAL NUMBERS
# Commutative Properties
ath=h+a
ab = ha
% Associative Properties
{athy+c=a+{b+c)
{ab)e = a(ho)

# Distributive Properties
alh + ¢) = ab + ac
(b +cla=ha+ca

% ldentity Properties

atU=a O0+ta=a
a~t=a 1-ra=a
# laverse Properties
at{—ay=0 (-at+a=20
1 1
a—=1 —a=1 (a+0)
a a

# Simplifving Algebraic Expressions
When adding or subtracting algebraic expres-
sions, only fike terms can be combsined.

i
i,
iii.
ity
i
i.

itk

Properties

Addition: The same quantily may be
added to for subtracted from) each side of
an equality withou! changing the solution.

i, Muliiplication: Fach side of an equality

rnay be multiplied (or divided; by the
same nonzers number withowt chang-
ing the solution,

% Solving Linear Equalities

Simplify each sidle separately.
fsolate the variable term on one side.
solate the variabla.

PLICATIONS

Assign a variable to the unknown
cuantily in the problem,

Write an equation involving the unknown,

Solve the equalion.

FORMIULAS

To find the value of one of the viriables in
a formuda, given values for the others, sub-
stitute the known values into the formula.

ii. Tosolve a formula for one of the vari-
ables, iselate that variable by treating
the other variables as constants (num-
bersy and using the steps for solving
equations.

Foi

any integers i and n, the Tolioy

ng rules

hold;

= Product Rule

am-a"

Power Rules
(aﬂ?‘!)!'i = g mn

(ab}fﬂ — a”]bnl

a\? ooav
(j) = F, L+ 0

iISBN-13: 978-0-321-39473-6

1SBN-10 0-321-39473-2

219394736

90000

9 7803




Quotient Rules

fa#(Q,
i, Zere exponent: al =1
—n I
il. Negative exponents: & ' = —
el
m
i, Quotient rule: 7 = antn
o
v, Negalive to positive:
a*ﬂ"l bn /
'B‘_'t;j m ca# 0, b0

a\™ b\
(f) = () ,a=0, 620
Y et

= Scientific Notation

A number writlen in scientific notation is in
the form a X 107, where a has one digit in
frant of the decimal point and that digi is
nonzero. To write a number in scientific
notaticn, move the decimal point to follow
the first nonzero digit, I the decimal point
has been moved nplaces to the left, the
exponent on 10 s . if the decimal point
has been moved n places to the right, the
exponent on 10 is —n.

A polynomial is an alpebraic expression
made up of a term or a finite sum of terms
with real or complex coefficients and whole
numlbzer exponents.

The degree of a term is the swm of the
exponents on the variables, The degree of a

its s,

A monomial is a pelynomial with only one
term.

A binomial is a polynomial with exactly two
terms.

A trinomial is o polynomial with exactly
three Llerms.
OPEHATIONS O POLYNOMIALY
Adding Polynomials
Add like terms.
# Subtracting Polynomials
Change the sign of the terms in the second
polyncmial and add o the first polynomial.
- Multiplying Polynomials
i. Multiply each term of the first polyno-

mial by each lerm of the second poly-
nomial,

i, Collect like terms,

polynomial is the highest degree amongst alt of

FOIL Expansion for Multiplying Two
Binomials

i, Maltiply the first terms,
ii. Multiply the outer terms.
iii. Mulliply the inner lerms.
iv. Multiply the fast terms,
v. Collect like terms.

SPECIAL PRODUCTS

*# Sgquare of a Binomial
(x+y)=x+ ’\'y+y
(x—y) =x =2y +y

% Product of the Sum and Difference of
Two Terms

(x+yix —y) =5 =7

Dividing a Polynomial by a
Monomiai

Divide each term of the polynomial by the
monomial:

% Dividing a Polynomial by a
Polynomial
Use lang division or synthetic division,

» Graphing Simple Polynomials

i. Determine several points {ordered pairs)
satisfying the polynomial equation.

ii. Plot the points.

iii. Connect the points with a smaoth
curve,

Finding the Greatest Common Factor
(GCH

i. Include the fargest numerical factor of
each term.

i nclude each variable thatis a factor of
every term raised to the smailest expo-
nent that appears in a term.

= Factoring by Grouping
i. Group the terms.

ii. Factor out the greatest common factor
in each group,

iii. Factor a common binomial factor from
the result of step ii.
iv. Try various groupings, if necessary.
“ Factoring Trinomials,
Leading Term = x*
To factor & + by 4+ ¢, a # 1:
. Find m and nsuch thal
mn =candm + n = b,
i, Thens® + hx + ¢ = (x + m){x + n).
iii. Verify by using FOIL expansion.

+ Factoring Trinomials,
Leading Term # x*

To factor ax> + bx + ¢, a # 1:
By Grouping

i. Find m and 7 such that
mn=ac and m+ n=h.

ii. Then
a’ + by + ¢ =ax’ + mx -k onax kb

iii. Group the first two terms and the tast
twor terms.

iv. Follow the steps for factoring by grouping.
By Trial and Error
i. faclor 2 as pg and © as ma.

it. For each such factorization, form the
product { px + m){(gx -+ n) and
expand using FOIL.

itl. Stop when the expansion maiches the
original trinomial.

¢ Remainder Theorem

i the polynomial Pix) s divided by x - a, then
the remainder is equal to Pla).

# Factor Theorem

For a polynomiat Pix) and number a,
if Pla} = 0, then x — a is a factor of Pix),

SPECIAL FACTORIZATIONS
&r Difference of Squares
Py = (=)
i Perfect Square Trinomials
b 2y 4yt = (xo )
=2y v = (- )
# Difference of Cubes
X""'"]*(\’*}(\“ +v)
# Sum of Cubes
byt = (x4 —xy by
SOLVING DUADRATIC EGUATIOHNS
BY FACTORING
= Zero-Factor Property
lfab = 0,thena = Qorh = O,
% Solving Quadratic Equations
i Write in standard lorm;
ax> + hx+c=10
ii. Factor.

i, Use the zero-factor property to set each
factor 10 zero.

iv. Solve each resulling equation to find
each solution.




¥

. Tofind the valuegs) for which a rational
~fression is undefined, set the denominator
al to 0 and solve the resulting equiation,

* Lowesi Terms

To write a rational expression in lowest lerms:
i. Factor the numerator and denominatos.
il. Divice out common factars,

GPERATIONS ON RATIONAL
CEPRESSIONS
" Mulfiplying Rational Expressions
i, Multinly numerators and multiply
denominators,
ii. Factor numerators and denominators.
i Write expression in lowest termis,
" Dividing Rational Expressions

i. Multiply the first rational expression hy
the reciprocal of the second rational
axXession.

i Aultiply numerators and multiply
denominators.

jil. Factor numerators and denominators.
v, Wrile expression in lowest terms,
= Finding the Least Common
Denominator (LCD)
Factor each denominator into prime
factors.
ii. List each different faclor the greatest

number of times it appears in any one
denominator,

tii. Multiply the factors from step i,
 Writing a Rational Expression with a
‘Spec:ﬁed Denominator
i. Factor hoth denominators,

il. Determine what factors the given
deneminator must be multiplied by to
equal the ane given,

fii. Multiply the rational expression by that
factor divided by itseif,

- Adding or Subtracting Rational

Expressions
i, Findthe LCD,

ii. Rewrite cach rational oxpression with
the LCD as denominator.

i, If adding, add the numerators to get the
numeralor of the sum. If subtracting,
subkract the second numerator fram the

first numerator to get the difference. The
LCD is the denominator of the sum.

iv. Write expression in lowest terms,

SEMPLIFYIRG COMPLEX FRACTIONS
 Method 1

i. Simplify the numerator and denominator
separately.

i, Divide by multiplying the simplified
numeratar by the reciprocal of the
simplified denominator.

# Method 2

i Mudtiply the numerator and denomina-
tor of the complex fraction by the LCD
of all the denominators in the complex
fraction.

ii. Write in lowest terms.

SOLYING EQUATIONS WITH
RATIGMNAL EXPRESSIONS

i, Find the LCD of all denominators in the
equation,

i, Multiply each sidle of the equation hy
the LCD.

iii. Solve the resulting equatian,

iv. Check that the resulting solutions satisfy
the original equation,

An ordered pair is a solution of an equation
if it satisfies the equation.

If the value of either variable in an equation
is given, the value of the other variable can
he found by substitution.

GRAPHING LIMEAR EQUATIGHNS

To graph a linear equation:

i. Find al leas! two arderad pairs that satisfy

the equation.

il. Plotthe COrrespDncimg pmnf% tAn
ordered pair {a, b} is plotied by starting at
the origin, moving a units along the x-axis
andl then b units along the v-axis.)

ili. Draw a straight line through the paints.
i Special Graphs

x = ais a vertical line through the point

{a, 0).

){f :] 1')) is a horizenial line through the point
a, b

The maph of Ax + By = () goes through
the origin. Find and piot another point that
salisfies the equation, and then draw the line
through the two points.

To find the x-intercept, let y = 0.
To find the y-intercent, let x = {.
+ Slope

Suppose (X¢, V¢ and (Xy, ¥} are two ditfer-
ent points on a line. I x,
slope is

The slope of a vertical line is undefined.
The slope of a horizontal line is 0.
Parallel lines have the same slope.
Perpendiceudar Hines have slopes that are
negative reciprocals of each other.
EGUATHING OF LINES
slope-intercept form: v = mx + b,
where m is the slope, and {0, D} is the
y-intercept.
Intercept form:
where {a, O} is the x-intercept, and (0, b} is
the y-intercept.

Paint-slope form: y — y; = m(x — x;).

where m is the slope and (xq, v;} is any
noint on the line.

Standard form: Ax + By =

Vertical line: x = a

Horizontal line: v = b

Intercepis

# Xy, then the

- IISE‘

N N — Xy

KLYy
1 b

¢

TWO YARIABLES

An ordered pair is a solution of a system if it
satisfies all the equations at the same time.

i, Find the coordinates of the point of

i, Verify that the point satisfies alf the

iii, Solve the equation from step ii.

iv. Substitute the result from step il into the

7 Graphing Method

i, Graph each equation of the syslem on
Ehe SAMe axes.

inlersection.

equations.
= Substitution Methad
i. Solve ane equation for either variable.

i, Substitute that variable into the other
equation.

equation from step i to find the remain-
ing value.




% Elimination Method 4 & Properties

i Write the equations in standard form: T IR Acllditinn: The saine quantily may he -| = Graphing a Linear lnequality
‘ - added to {or subtracted from) each side e S
Ax + By = C of an inequality without changing the Lo lheimequai;ty sagng;s |e;ialacec$ %i)y an
. . ) X ¢ ’ ' equals sign, the resulting line is the
it Multiply one or both equations by appro- solution. o En. g

equation of the boundary.

1. Draw the graph of the boundary line,
making the line selid if the inequality
invalves = or = or dashed if the

priate numbers so that the sum of the

e : ) ; ii. Multiplication by positive numbers:
coefficient of one variable is 0.

Each side of an ineguality may be mudti-
plied {or divided) by the same positive

it Add the eguations to eliminate one of

2 variables. number without changing the solution. . -
the variables i N ging th b inequality involves « or >,
v, S 2 eguati at results [rom ste b3 Multiplicat necative numbers: . .
v ?Q!ve Lhe equation that results [rom sten p LN ultlpilpagion y negative numbers fit. Choose any paint not on the line as a
iii. o If each side of an inequality is multi-

test point and substitute its coordinates

lied {or divided) by the same negative ; ) .
P reivideds by the same negativ inta the inequality,

number, the direction of the inequality
symbol is roversed.

v. Substitute the solution from step v into
either of the original equations to find

; . ; iv. IFthe lest point satisfies the inequalily,
the value of the remaining variable.

_ ) ‘ shade the region that includles the test
MNotes: I the resull of step il s a (alse stale- |35 point; athenwise, shade the region that
ment, the graphs are paraliel fines and there 121 i Simplify gach side separately. does not include the lest point.

is no saluticen, R o

@ Solving Linear Inequalities

it. lsolate the variable term on one side.
if the result of stop i is a true staterent, such
as 0 = 0, the graphs are the same line, and the
solution is every ordered pair on either line (of
which there are infinitely many;j,

iil. Isolate the variable. {Reverse the
inequality symbol when muldiplying or
dividing by a negative number.)

Function Notation

Selving Compound Inequalities = A function s a set of ordered pairs &, ) such
THREE YARIARLES S i Solve each inequality in the compound, | thatfor each fiest component x, there is ane and
i, Use the elimination method to eliminate {1 inequality individuaily. ‘]’f'? one SECQ”‘:{_?EO”;}TMEM ¥ Th“ selt {?{ first
any variahle from any two of the original 121 i i the inequalities are joined with and, umepcr)nf.;n?s s canec {he O;imllﬂ’ and the sel
equations. L then the solution sel is the intersection olsecond componenis i calied the .range.
ii. Eliminate the same variable from any o of the two individual soluwtion sets. | ¥y = f) defines y as a function of x.
other two equations, L. M the inequalities are joined with or, To write an equation that defines v as a
fil. Steps § and ii produce a system of two o liwen(the' s'uluttcm set is the uiien of the TU‘HC‘U‘On of xin FU??“-OIQ nolaiuon_; solve the
equations in two variables. Use the elimi- 1 twor individual solution sets. equation far y and replace y by /{x).
nation method for two-variable S}’SlelT]S to o Suivi“g Absohlte Vaiue Equations To evaluate a funclion written in function
sabve for the two variables. and Inequalities i notation for a given value of x, substitute the

iv. Substitute the values irom step iii into value wherever x appears.

’ - X ‘ Suppose & is positive.
any of the original equations to find the

& Yariation

; S e . To soive lax + h| = k, solve the
value of the remaining variable. compound equation if there exists some real number {constang k
- R ek such that:
APPLICATIONS ax + b=k or ax b= -k , o ]
‘ i , s = kx", then v varies directly as ¥".
r = kx", theny lirectly d
i Assign variables to the unknown Tasolve lax + bl = k& solve the
(uantities in the problem, = 1 Al { L
. I ) ! ] compound inequality y = — then y varies inversely as v,
ii. Wirite a system of equations that relates  |; ax + h ok oor ax + h < —k X
the wunrknowns. ' . Cnl oy o= Lz, then v varies jointly as v and z,
e i To solve ax -+ bl <2 k, solve the com- : ’
1. Solve the system. X ; . 0 tions Functi
i pound inequality wo| e Uperaltons on runcons
SATRIX ROW OPERATIONS o k< av + b=k l'f fixy and g(\') are functions, then iheA
) i 2 following functions are derived from fand g
; . . ) 8 g
i. Any lwa rows of the matrix may be L To solve an absolute value equation of the 2% Froa)(x) = f( 0 + alx
interchanged. e form lax + bl = lex + d, solve the ( gHx) = 1(x) + glx)
ii. All the elements in any row may be i compound equation C (F~ gi(x) = f(x) — gly)
multiplied by any nonzero real number. o ax+h=cx+d or

(fg)(x) = () -g()
r') F(x)
— ) = e, f’{,\’) #= 0
(g g(x)""
Caomposition of f and g

(e gitx) = fla{x)]

il Any row may be modified by adding to
the elements of the row the product of
a real number and the elements of
anather row.

ax b= —{cx + d).

A system of equations can be represented by
a matrix and solved by matrix methods,
Write an augmented matrix and use row
operations to reduce the matrix lo row
echelon lonm,




Remove the perc nt
symbe:a ﬁﬁd make ‘i‘%‘sm%

2. __..Use 50@ as %ha
“denomingtor.

:Redm:e the '?mc%mn
""%’cx ic}wes% %erms

Use the pEa_ce vaﬁ
'dags? fo the -$§h'ﬁ‘
g@ int as: the

2z Eemm:e ?he demmmi p@im
ond malke that number
%’he mmemm&m :

3. R;eﬁuce the fraction
~to lowest terms







Exponent
/

¥

coefficient







Addition

increased by

more than
combined, together
total of

sum, plus

added to

Subtraction

decreased by

minus, less

difference hetween/of
lass than, fewer than

Multiplication

of

times, multiptied by

product of

increased/decreased by a
factor of {this type can
invelve both addition or
subtraction and
multiplication!)

Division

per, a

out of

ratio of, quotient of
percent (divide by 100)

Eguals

is, are, was, were, will be
gives, yields
sold for
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Steps to Solve Algebra Word Problems
Equations are frequently used to solve practical problems.

The steps involved in the method of solving an algebra word problem are as
follows.

STEP 1 :
Read the problem carefully and note down
what is given and what is required.

STEP 2 :

Select a letter or letters say x {(and y ) to represent
the unknown quantity(ies) asked for.

STEP 3:

Represent the word statements of the problem
in the symbolic language step by step.

STEP 4

Look for quantities which are equal as per
conditions given and form an equation or equations.

STEP 5 :
Solve the equation(s) cbtained in step 4.
STEP 6 :

Check the result for making sure that your answer
satisfies the requirements of the problem.






Metric Conversion

Henry Died Uﬂusualiy Drinking Chocolate Mitk
Hecto. | Deca * Unit * Deci Centi Milli
Meter _
10x 10 % 10 x fiengthy 10x 10x10x |10x10x10x
LARGER LARGER Liter SMALLER SMALLER SMALLER
thana unit | thana unit ﬂfqiﬁirl volume} than aunit | thamaunit | than a.unit
L = Gram ! )@
lhecto= | ldeca=s | imessiweight) | 10 deci= | 100 centi= |1,000 milli
1,000 units| 100 units | 10 units 1 unit 1 unit 1 unit =1 unit
ken = kilormater hm = hectometer | dam = decameter m = meles dim = decimeter cm# centimeter ma = mifiimeter
kL = kitoditer It = hectoliter dab = decaliter L= fiter dl = deciliter ol = comiliter il = mililiver

ke = klogram

hg = heclogram

dap = decagram

@ = gram

el = decigram

cg = centigram

mg = milligram

Examgple; 5 kilo

50 hucto

500 deca

5,000 enits

50,080 deci

504,000 conti

5,000,606 mifli

- OWEwmbsrs by 10 you e glling biggr (sane o mving decimal pant ane space 1 e W)

- MULTIPLY numbrs by 10 i you are getting smaller (same as moving decimal point ane space to: the right) fj'-i;-:--







