


Commeon Core High School Math Reference Sheet
{Algebra |, Geometry, Algebra Il

CONVERSIONS
1inch = 2,54 centimeters 1 kilometer = 0,62 mile 1 cup = 8 fiuid ounces
1 meter = 39.37 inches 1 pound = 16 ounces 1 pint = 2 cups
1 mile = 5280 feet 1pound = 0.454 kilograms 1 quart = 2 pints
1 mile = 1760 yards 1 kilogram = 2.2 pounds 1 gallon = 4 quarts
1 mile = 1,609 kilometers 1 ton = 2000 pounds 1 gallon = 3.785 liters

1 liter = 0.264 galion
1 liter = 1000 cubic centimelers
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Unit 1: Fundamentaldsy of Geometry
Vocabulary

» Bisect cut into two Congruent parts é
o Perpendicular Liney: two |ines that intersect and form right angles

'O Linear Pailr; two angles that form a line & '/l 3
Iﬁ » Complementnry: angles that add to 90
L

.O Supplementory: angles that add o 180°

o Vertical Angles: angles formed by two intersecting lines; ALUAYS EQEMLE

Formulas- MUST KNOW THESE!

m:yz_)’l

Xy — X

Slope:

*Used to determine if lines are PARALLEL, PERPENDICULAR, OR NEITHER!
Parallel Lines: SAME slopes

Perpendicular Lines: NEGATIVE RECIPROCAL slopes (flip & negate)
*Used to determine if lines create right angles.
Show that the slopes of the lines are...
NEGATIVE RECIPROCALS 2> perpendicular lines - right angles.

Midpoint:

*Used to determine if segments were BISECTED.

If two segments intersect at the same midpoint, then the segments bisect
each other.

Distance:

d=(x, —x)> +(y, =)

*Used to determine the LENGTH of a segment.




constructions

Copy a Segment

A B
™ o
. -

mathopenref.com/constcopysegment.html

Parallel Lines

mathopenref.com/constparallel.html

Perpendicular Bisector

!
L]

L e
(I L
tl

!

mathopenref.com/constbisectline.html

Perpendicular Line Through Given
Point ON the Line

ot

mathopenref.com/constperplinepoint.ntmil

Copy an Angle

mathopenref.com/constcopyangle.html

Perpendicular Line Through Given

Point NOT ON +the Line
Ps

e,
mathopenref.com/constperpextpoint.html

Angle Bisector

: C

mathopenref.com/constbisectangle.html

Isosceles Triangle

-+ *

mathopenref.com/constisosceles.html




Parallel and Perpendicular Lines

I.  pParallel Lines Cut By a Trawnsversal

If m||n, then...
» Alternate interior angles are congruent.

<3=<0
<4%<5
o Alternate exterior angles afe congruent.
<|=<H
<A%<
+ Corresponding angles are congruent.
<1¥<H <G
qr<p <48
* Same JSide Interior angles are supplementary.
m<h+ me5=1§0°
me4 + m<(=190"

*Note: The corwerses of the above statementy are also truel

(Change ovdev)




Exaumples:
1. The diagram below shows parallelogram LMNO with diagonal LN,m < M = 120°, and
m < LNO = 20°.

B M

Need help?

O N

F.:-:il]uill "-'I-]I_"| mANLO is 40 degrees,

2. In ’r|lﬂ1:u_:1ﬂ below, EF intersects AB and CD at € and H. r'£~_~.|w-;'i‘1".r|1._ and G is drawn sucl
that GH = [H .

If m < EGB = 40° and m < DIG = 110°, explain why AB||CD.



3.

0 C

Prove: < CDB =< ABD

4. 1n parallelogram QRST shown below, diagonal TR is drawn, U and V

are o ks on ﬁ;m:l (rfﬁ r[-s-clu-c-tiwljh and ﬁ Intersects ﬁ;tt (18

T U S

Q v R

Ifm<S=65°m<SRT =73° andm < TWU = 38°, whatism < WVQ?

In parallelogram ABCD shown below, diagonals AC and BD intersect at E.

Need help?




II. Parallel Lines invthe Coordinate Plane
o SLOPES OF PARALLEL LINES

Need help?

Porallel lines have EQUAL  slopes:

O M What is the slope of a line that is parallel to the line whose equation is

2x+3y=6?

o How do we write the equatiow of a line parallel to- v givew line that
passes thwough v specific point?
o) M Write the equation of a line that is parallel to the line whose equation is
4x + 3y = 7 and also passes through the point (-6, 2)?

"




Need help?

III. Perpendicudow Lines inthe Coovdinate Plane
o SLOPES OF PERPENDICULAR LINES

Pevrpendicudor lines have
NEGATIVE RECIPROCAL slopes

o M What is the slope of a line that is perpendicular to the line whose
equation is 3x + 5y = 4?7

o How do we write the equatiov of o line perpendiculor to-av giverv
line that passes through av specific point?
o MWhat is an equation of the line that contains the point (3,-1) and is
perpendicular to the line whose equation is y = -3x +2?




Need help?

Partitioning a Segment

Ex 1: Point P partitions directed line segment AB with A(-2,-5) and B (6, 1) into a ratio of 1:3. Find

the coordinates of point P. ;

Ex 2: Line segment AB has endpoints A (3, 4) and B (6, 10). Find the coordinates of point P along the
directed line segment line segment AB so that AP:PB = 3:2

10



Unit 2: Trovsformations
*SY mme’c@
O POLNE: Tum upside down (Ris) & see if figure looks the same
O LLnE: Fold figure & see if the pieces match up

O Rotatlonal: tum figure any number of degrees (less than 340) &

see if the figure looks the same

® ’SD VVLEtYHI distance/lengths stays the same

@) OP‘POS(:JC& arrows opposite direction

O DLV@OJC: arrows same direction

o Ty V\/SLat/LO WS slide a given distance and direction. RIGID

ADD “a” to x-values & “b" to y-values or MOTIONS:
TO,b MOVE right/left a units and up/down b units Translations,

Reflections,
& Rotations

® Rotat/LO NS 1.Plot ORIGINAL coordinates

2. Turn paper:
R Positive Angles- turn counterclockwise
angle N .
Negative Angles- turn clockwise
3. Read & record NEW coordinates
4. Plot NEW coordinates

To construct the center of rotation: Construct two perpendicular bisectors of any two points and their
images. The point where the two perpendicular bisectors meet is the center of rotation

To find the degree of rotation: Measure the angle formed by any point, the center of rotation (vertex)
and the image of that point.

/
® R@ﬂBCtLD WS COUNT # of units TO the line & go the # of units FROM

the line

rline

The Line of Reflection is the perpendicular bisector of any point and its image.
To construct the line of reflection, join any point and its image. Then construct the perpendicular
bisector of that segment.

o Compositions of Transformations
*DO BACKWARDS! (Right first, then leff)**

11



Need help?

Practice Problems:
1. Based upon the figure below, describe how y
rectangle ABCD can be carried onto its images ob
A'B'C'D'. d el
(1) Reflection across the x-axis j:]:[
(2) Reflection across the y-axis -
(3) Rotation 90° clockwise about the origin B A 2 P
(4) Rotation 90° counterclockwise about the origin %70 6 % 4 2 | 2z 4 ¢ & 10
2
i
s
8
-10

2. Which single transformation is equivalent to 7y, _gyis © y—qxis €

(1) Roge
(2) 1y=x
(3) T—2-16)
(4) Rigoe

3.In the diagram below, AA'B'C’ is a fransformation of AABC, and AA''B"'C""; is @
transformation of AA'B'C’. The composite tfransformation of AABC to AA”B''C"" is
an example of a

Ya
(1) first a translation, then a reflection ¢ 8
(2) first a reflection, then a rotation Ce--mp B B E7
(3) first areflection, then a translation ‘x‘ L:
(4) first a franslation, then a rotation A A%
Al Ar

A
'IFH

x



Need help?

4, The vertices of parallelogram ABCD are A4iz 03, B{0,-3), C(3,-3), and D(5,0).
If ABCD is reflected over the x-axis, how many vertices remain invariante

1) 1
2) 2
3) 3
4) 0
5. Which expression best describes the fransformation shown in the diagram below?
y 1) same orientation;
1 reflection
A(5,6) 2) opposite orientation;
reflection
AN
C(3,4) T 3) same orientation;
B(7.3) franslation

A
A\
>

4) opposite orientation;

C'(3,4) franslation
—/B(7-3)
A'(5,-6)
4
6. The rectangle ABCD shown in the diagram below will be reflected across the x-
axis. What will not be preserved? y C
1) slope of 48 L ; / Bi_
2) parallelism of 485 and cD i RRpARnY,
3) length of 4F s A
4) measure of £4 3
1

F
o]
2]
~
&
S
(]
&1

h

b

oy o
I L

%
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7. Triangle ABC has coordinates A (-3, 1), B (0, 5) and C (-5, 7).

a) Sketch and state the coordinates of AA'B'C’, the image
of AABC after r=;

AC, )YB(C ., )YCo( . )

b) Graph and state the coordinates of AA''B''C"’, the image

of AA'B'C’ after (-10,-7).

AC . )B"C . )ycCe' (. )

c) Graph and state the coordinates of AA’"'B""'C""’", the

image of AA"'B’C" afterRyye.

AV(C ., )yB"(C . ) (. )

d) Which transformation does not preserve orientation?

Need help?

(1) rx=2
(2) 27 10k
B._
(3) Rogs I
90 E—
4_
2._
1|D|-18||B|||||—|2||‘|1 B| éI1ID
2l
4k
_E_
8t
-"}|:|_

14



Unit 3: Congruent Triongles
Proving Congruent Triomgles

Key Idea #1: Two figures are congruent if and only if there exists a
sequence of rigid motions that will map one figure onto the other

Exaumples:

1. Which specific rigid motion could be used to prove AEFG EAJKL ? Need help?
y K

-
=%t P W &=\ Un
T T T T

543 24| /234

-
T

h b L R
| . L. B ]

MathBits.com

2. Prove: AABC = AGHI

A e

t| el | w| w

Ty

I

A&

3. Prove: AABC = ATKH

hl

15



Key Idea #2: There are 5 Triangle Congruence Theorems that may be used
to prove two congruent triangles.

TRIANGLE CONGRUENCE THEOREMS:

A

SAS
b b
=]

AAS or SAA

Q |

DO NOT USE:

16



TRIANGLE CONGRUENCE PROOFS

Always remember to MARK YOUR DIAGRAM! ©

When Triangles Overlap....
SEPARARATE the triangles and look for shared sides and/or angles

Use the diagram to find.....

1.) Vertical angles

2.) Shared sides (Reflexive property)

3.) Supplementary angles (Linear Pairs make supp angles)

4.) Shared angles (Reflexive property)

5.) Isosceles Triangles (Look for 2 = sides or 2 = angles in the same triangle)

6.) In circles... look for congruent radii, congruent diameters, and inscribed
angles cutting into the same arc

7.) In parallelogrames... look for parallel lines and “Z"” shapes because
// lines make = alternate interior angles

“Reasons” to use in statements involving line segments.....

Midpoint makes 2 congruent segments

Bisector makes 2 congruent segments (for segment bisector)

Segment Addition Postulate (Equals added to Equals are Equal)
Segment Subtraction Postulate (Equals subfracted from Equals are Equal)
Altitude starts at vertex and is perpendicular to the opposite side (or
extension of opposite side)

Median connects vertex to midpoint

Perpendicular Bisector passes through midpoint and is perpendicular to
given segment

“Reasons” to use in statements involving angles........

Perpendicular lines form right angles

All right angles are congruent

Vertical angles are congruent

Bisector makes 2 congruent angles (for angle bisector)

Angle Addition Postulate(Equals added to Equals are Equal)

Angle Subtraction Postulate (Equals subtracted from Equals are Equal)
When two angles in one triangle are = to two angles is another triangle,
the 3@ angles are also =

17



“Reasons” to use in statements involving parallel lines.......
// lines make = alternate interior angles

// lines make = alternate exterior angles

// lines make = corresponding angles

// lines make SSI (same side interior) angles supp

alternate interior angles make // lines
alternate exterior angles make // lines

= corresponding angles make // lines

Supp SSI (same side interior) angles make // lines

IR 1R

2 lines // to the same line are // to each other
2 lines L to the same line are // to each other

When using Congruent Supplements Theorem, (= angles have = supp)
you must discuss:

1.) = Angles

2.) Supplementary Angles

“Reasons” to use in proofs involving isosceles triangles.....
When a friangle has 2 = sides, the angles opposite those sides are also =
When a triangle has 2 = angles, the sides opposite those angles are also =

“Reasons” to use in Proving = Triangles ......

SSS

SAS

ASA

AAS

HL-Rt. A (Remember that you must write about right TRIANGLES when using
this method)

CPCTC.....

*USE CPCTC WHENEVER YOU A TRYING TO PROVE A PAIR OF CONGRUENT
ANGLES OR CONGRUENT SEGMENTS

1.) Must prove = friangles FIRST

2.) Then use CPCTC to get = sides or = angles

18



tquilateral
3 equal sides,
3 equal angles

Scalene
no equal sides,
no equal angles

Isosceles Right
2 equal sides (legs), exactly one right angle,
2 equal base angles either 2 equal sides (isosceles)

or no equal sides (scalene)

Exaumples:
1. In the accompanying diagram, BCD, AB= AC, and m<A = 30. What is m£ACD?
A Need help?
=~ B cC D

2. The coordinates of the vertices of ARST are Ri—2.—3). §(5.2), and
1714.5). Which type ol triangle is ARST?
(1) richt 13 obtuse

(2) acute (4) l.':pl]':lllt._fltfan'

19



Coordinate Proofs:

1.)Show a triangle is equilateral by using distance formula to demonstrate
that 3 sides are =

2.)Show a tfriangle is isosceles by using distance formula to demonstrate
that 2 sides are =

3.)Show a friangle is scalene by using distance formula to demonstrate
that no sides are =

4.)Show a tfriangle is a right triangle by using the distance formula and
demonstrating that the 3 side lengths satisfy the Pythagorean Theorem
(remember to use longest side for hypotenuse)

eed help?
EWLPLQ/ N Sgar:):lp
Triangle ABC has vertices with A(5, 6), B(x,5), and C(2, -3). Hi
Destermine and state a valoe of ¢ that would make trangle ABC o right trdangle. Justiby why ;
MABC s a right triangle

20



II. Interiovr Angles of Triongles
(o]
THE SUM OF ALL THE ANGLES IN A TRIANGLE IS 180 1

@i‘q‘ < . ' 0
i u-%s YIS

R ¢)244, 25245 |@)]] ne;-g.z-mw.m’r-d
m{ci+m4f1+w3=lhﬂ' Substitwhon

ITI. Pythagorear Theorem

d

b

a’ + b* = ¢
(JSES:

e May be used to find the missing side of a RIGHT TRIANGLE

e May be used to determine if a triangle is a RIGHT TRIANGLE




Unit 5: Similow ity
DILATIONS

Dilation: a transformation that produces an image that is the same shape as
the oriainal, but is a different size.

DILATIONS ARE NOT RIGID MOTIONE!

Dilations of 2D Shapes

In this dilation, of scale factor 2 mapping AABC to
AA'B'C’, the distances from O to the vertices of AA'B'C’
are twice the distances from O to AABC.

After a dilation, the pre-image and image have the same
shape but not the same size.

Sides: In a dilation, the sides of the pre-image and the
corresponding sides of the image are proportional.

image AC ('B A8

2
I

MathBits.com C' “» B > pre—=image  AC B AB
Dilations create similar figures!
Properties preserved under a dilation from the pre-image to the image. Scale Factor, &:
1. angle measures (remain the same)
2. parallelism (parallel lines remain parallel) * If £> 1, enlargement.
3. collinearity (points remain on the same lines) * [f0 <k <1, reduction.
4. orientation (lettering order remains the same) * If k=1, congruence.

5. distance is NOT preserved (lengths of segments are NOT the same in all
cases except a scale factor of 1).
A dilation is NOT a rigid transformation (isometry).

If k£ <0, the image will be placed on
the opposite side of the center and
rotated 180°.

ExAMPLE: Triangle DEF has coordinates D(5,5), E(2,-1), and F(é, -3). State the coordinates
of the image of ADEF under D(g 3y ». Y

Need help?




Dilations of Lines

Concept 1: A dilation leaves a line passing through the center of the dilation

unchanged.
center of
dilaton ~ ___- g
__,-—"""--'- B
el B
Mall BV - el 0
e-"" Aﬁ A

Concept 2: A dilation takes a line NOT passing through the center of the
dilation to a parallel line.

center of
dilation

:Au
; scale factor 1.5
v
EXAMPLES:
1. Theline y = 2x — 4 is dilated by a scale factor of % and centered at the origin. What
is the equation of the line after the dilation? Y

Need help?

23




2. Theline y = 2x is dilated by a scale factor of 4 and i

centered at the origin. What is the equation of the line
after the dilation?2

Need help?

3. Theline y = 2x + 1 is dilated by a scale factor of 2 and

centered at (—1,3). What is the equation of the line after
the dilation?

4. Given line m and point O not on line m. The image of line m

é.

is constructed through a dilation centered at O with a scale factor of 3. Which of the
following statements best describes the image of line m?

(1) aline passing through point O

(2) aline intersecting with line m

(3) aline parallel to line m

(4) a line perpendicular to line m

Line Afi is dilated with a center of dilation at A and a scale factor of 2. Which of the
following statements will be true about A# and its image 4'#'2

(1) The slope of 4'E will be twice the slope of A# .

(2) The slope of A'B'will be half the slope of AB

(3) The slope of ' & will be two more than the slope of A#.

(4) The slope of A'B'will be the same as the slope of AB

A line is fo be dilated. The center of dilation does not lie on the line. The scale factor is Y.

Which of the following statements is TRUE about the resulting image of the line?
(1) The image is half the length of the line.

(2) The image is parallel to the line.

(3) The image is perpendicular to the line.

(4) The image intersects the line.

24



Need help?

Finding the Scale Factor & Center of Dilatiow

Examples:

1. A dilafion centered at O is shown at the
right. The image is AA'B'C'.

If OA = 3 units and AA' = 6 unifs, whatis the
scale factor of this dilation?

2. AABC has A(-2,-2), B(-1,2) and C(2,1). After a dilation centered at the origin, AA'B'C'
has A'(-4,-4), B'(-2,4) and C'(4,2). What is the scale factor of the dilation?

v

3. Rectangle ABCD is dilated to create image A'B'C'D'. What is the center of dilation?
What is the scale factore

y
5_
] C
B 4 CI
)
2‘.
L }‘\ Dll L
5 4 3 R
.]-
A D
3t
41_
_5_ MattiBits com
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SIMILAR FIGURES

Similar Figures: a correspondence between two figures such that
1) All corresponding angles are congruent
2) All corresponding sides are proportional

DILATIONS CREATE SIMILAR FIGURES!
PROVING SIMILAR FIGURES:

Key Idea #1: Two figures are similar if and only if there exists a dilation that
will map one figure onto the other

Key Idea #2: There are 3 Triangle Similarity Theorems that may be used 1o
prove two similar triangles:

E It: ZA=2Dand £ZB=ZE

/E S, /S_\FQ AA~
D
/n_u-\?& Then: A4BC ~ADEF

o ‘\1;’%&{ .
A A . AB _ BC _ AC
N/ IE " DE EF DF

ff “‘*H Then: AABC ~ ADEF

JT.L _ Hfi:-- .‘.*.~.B

A SAS~ 1

_ i . AB  AC

L i B, y I —

i 4 . DE  DF

i £ xU\ At E and £4 = 2D
y

Then: AABC ~ ADEF



MORE PROPERTIES OF SIMILAR FIGURES

Ratio of Perimeters, Altitudes, Medians, Diagonals, & Angle Bisectors:

1

1

!

E If two polygons are similar, their corresponding sides, altitudes, medians, diagonals,
1 angle bisectors and perimeters are all in the same ratio.
1
1
1
1
1

stde 1  perimeter 1
side2 perimeter 2

Ratio of Areas:

1 1
1 1
! !
' TF two polygons are Similar, the ratio Of their areas is equal to the square of the ratio of :
1 . . .
i their Corresponding sides. i
1
: .
1 1
1 1
1 1

(side1)* areail
(side 2)®> area 2

Ratio of Volumes:

1

E If two polygons are Similar, the ratio of their Volumes is equal to the Cube Of the ratio
I Of their corresponding sides.
1

(side1)® wvolume 1
(side 2)® wolume 2

Side Splitter Theorem: If a line parallel to one side of a triangle intersects the other
tWo sides, then it divides the two sides proportionally.

Anytime you see a
¥ smaller triangle in a
larger triangle with a

shared angle, look to see

B

3 if the triangles are similar
A c by AA~! If the triangles
The small triangle is similar to the larger triangle by AA~. are similar, then the sides

. . . are proportional!
The reflexive property ahd parallel lihes Creating congruent

corresponding angles could be used to prove similarity.




PRACTICE PROBLEMS

1. Inthe diagram below, AABC ~ AEFG, msC=4x +30, and m£G = 3x + 10, Determine
the value of x.

Need help?

2. As shown in the diagram below, A4ABC ~ ADEF, AB=Tx, BC=4, DE=7, and EF =x,

A

=] 4 L E X F

What is the length of 452
1) 28
2) 2
3) 14
4) 4

3. Given #4BC~ ADEF such that ‘q—i, =
1) BC
gF
2) msd 3
ms0 2
3) areaofHABT B
areanf ADEF 4
4) permeter of A ABC

perimeter of A DEF

. Which statement is not frue?

[ Y

3
2

El
2



Need help?

4, A triangle has sides with lengths 6, 8 and 11 inches. A second triangle has sides
with lengths 18, 16, and 22 inches. Are these triangles similare

5. Find x. 6. Find x.

LI— W e
N .
"
7. Find AB.
B
E
13
5
MathBits.com
AQ D12 °
Y
24
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91fAB=4,BC=12, DE=3, and EF =9, and < B =< E, are triangles ABC and DEF similar?

Need help? [

10. If AABC is dilated by a scale factor of 5, which statement is true of the image

AA'B'C"?
(1) 5A'B’ = AB (B)m< A =5m<A)
(2) B'C' = 5BC (4) 5(m<C)=m<C

11. A tree casts a shadow 20 feet long. Jake stands at a distance of 12 feet from the
base of the tree, such that the end of Jake's shadow meets the end of the tree’s
shadow. If Jake is 6 feet tall, determine and state the height of the tree o the
nearest tenth of a foot.

30



part1  altitude

altitude  part2

'

h u
h}fputeﬂm“ _t'leg 1

legt partil

EXAMPLE:

Find x in each of the triangles below.

i\
[ ]

x+21

oz B

_hl!mul__lc&_ﬂ_

Need help?

31




Unit 6: Right Triangle Trigonometry

Finding the Missing Side and/or Angle of a Right Triangle

“SOH CAH

oppocite
SOH sinf=—b
hypotenuge Need help?
kypotenuse
CAH copBm— et “pposie
hypotenuze sale
-]
opposite .
TOA tanf= e adjacent
adjacent o

Examples:
1. In the right triangle below, find the length of AC to the nearest tenth.

B

44° .

C A

2. In the right triangle below, find the measure of x to the nearest tenth of a degree.

32



Angle of
depression

Angle of

alevation ; Need help?

Herizontal line
lﬁﬁh—ﬂt-ﬂn- - 4
EXAMPLE 1:

A man who is 5 feet 9 inches tall casts a shadow of 8 feet 6 inches. Assuming that the man is
standing perpendicular to the ground. what is the angle of elevation from the end of the shadow
to the top of the man’s head. to the nearest fenth of a degree?

EXAMPLE 2:
From a lighthouse 460 ft above sea level, the angle of depression toa boat ---------—--—- ooy
(A) is 42°. Sometime later the boat has moved closer to the shore (B) and e
the angle of depression measures 50°. How far (to the nearest foot) has the i
boat moved in that time?

33



EXAMPLE 3:
Two people are 27 ft apart. Jeff who is farthest away
from the building sees the top of the building at 33°
and Jessica sees the top of the building at 42°. What
is the height of building (to the nearest foot)?

Need help?

34



Need help?
gcan:

SINE & COSINE COMPLEMENTS

fm<A+m<B=90° then sin4 = cos B.

Exampie 1:  EXplain why cos(x) = sin(90 —x) for x such that 0 <x<90.

EXAMPLE 2;

In right triangle ABC with the right angle at C. sin4 =2x+ 0.1 and cos B=4x-0.7.
Determine and state the value of x. Explain your answer.

ExampLE 3: Solve for 6:

0
sin <§ + 10) = cos 0O

35



Unit 7: Quadrilaterals

The
Quadrilateral
Family

Quadﬂlatarah!%_ "

I, quad with at leasi one
pair of parallc] sides

2. median is parallel to
bases and V2 sum of bases

¥  Coum)

| four sided polygon
2. sum of interior angles is 360°

Parallelogram -
yvrian Isosceles Trapezoid
SIDES: g =
1. opposite sides parallel Lirepesol

2. il one set of parallel sides.

1. 2 pair adjacent sides =

2. opposite sides =

2, diagonals perpendicular ANGLES: the nm_}pnmﬂel sides (legs) =
3.1 diag. lorms 2 is0s. As 3. opposite angles = 3. line ol symmetry bisects one
4. other diag. forms 2 = As 4, consecutive angles pair of opposite sides

5. I pair opposite /5 = supplementary 4. base angles =

6, | diag, bisecls s DIAGONALS: 5. diagonals =

7. I ding, bisects the other 5. diagonals bisect each other 6. apposite angles supplementary

6. diagonals form = triangles

@@

éq.

Rectangle
| Rhnmhu.ﬁ L] 1. parallelogram
I parallelogram 2. isosceles trapecoid
Square

2.4 = sudes 3. 4 nght angles
3. dingonals bisect angles 4. diagonals -
4. dingonals perpendicular L. parallelogram

2. reclangle

3. rhombus

4. isosceles traperoid

A Righls Reserved @ Math1bis.com
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Exaumples: -
1. In the diagram of parallelogram FRED shown below, ET is extencdied
ter AL and AF is drawn such that AF = DF

F R

8, ] E
Ifm< R =122° whatism < AFD?

Need help?

2. Given quadrilateral PQRS with P(0, 2) Q(4, 8) R(7, 6) S(3, 0)

Prove quadrilateral PQRS is a rectangle

F E
3. Given: ACEF is a parallelogram |
AC = BC and £1= /2
Prove: ACEF is a rhombus 2
A ¢
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Need help?
GScan:

o (3]

Need help?

Unit 8: Two-Dimensional Shapes
Constructing Inscribed Polygons
Regular Hexagon Inhscribed in CirCle O

Steps:

1.

2.
3.

4.

Place point P anywhere on the circle’s
circumference.

Measure the length of the radius, OP.
WITHOUT CHANGING THE COMPASS, start at
point P and draw another arc on the circle.
Then, place the compass on that point and
draw another arc on the circle. Repeat this
process until you get back to point P.
Connect all 6 points.

Equilateral Triangle InscCribed in CirCle O

Steps:

1.

Start with the same process used for
constructing a regular hexagon inscribed in
a circle.

Once you get all 6 points, connect every
other point instead of connecting all 6.

Square Inscribed in CirCle O

Steps:

1.
2.

3.

4,

Draw a diameter.

Construct the perpendicular bisector of the
diameter.

Label the points where the bisector
intersects the circle.

Connect all 4 points.



Perimeter on the Coordinate Plane

Example:

Given AABC, A (-3,4) B (1,7) C (7.-1), determine the perimeter.

39
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Need help?

Arc Lengtiv

y 6 = central angle in radians
r = radius
s (in, cm, ff, m, etc)
i
r * s=arc length

(in, cm, ft, m, etc)

EXAMPLE: Find to the nearest tenth the length of the arc of a circle with a radius of é yards
and intercepted by a central angles measuring 270 degrees.

Areav of o Sector

central angle) 5
360° o

sector area = (

EXAMPLE: In the diagram below of circle O, diameter AB and radii OC and OD are drawn.
The length of 4B is 12 and the measure of ZCOD is 20 degrees.

If AC = BD, find the area of sector BOD in terms of .
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Unit 9: Thrree-Dimernsional Figures

CAVALIERI'S PRINCIPLE:

Given two solids that are included between two parallel planes, if every plane
parallel to the two planes intersects both solids in cross-sections of equal areq,
then the volumes of the two solids are equal.

—

Example:

T'wo stacks of 23 quarters each are shown below. One stack forms a cvlmder but the
other stack does not form a evlinder

L L."i avehen's pnnemple 1o explam why the volumes of these two stacks of quarters

e Awp SHcks ont ammn ‘LW"‘VJJ {0 e Qren
Torfwch cross rech SWL ’fh'/’f“’

SHOS  Candin ? “U“'” htigh

oy Thus b AVLIE en.f
?ﬁn{% y %nu 3.Hﬂﬁld 0w QQud .
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Cross Sections

Cross Section: the intersection of a 3D figure with a plahe; a “slice”

¢ &

Cross Section \\_\.

Triangle
Cross Section

Square

Square
Cross Section

Hexagon

Trapezoid
Cross Section

Cross Section Property:
# of sides of # of faces

cross section of 3D solid
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Need help?

Rotations of 2D Shapes

EXO mpLe 1:

Describe the solid that is formed by rotating each of these figures about line m and sketch it.

a) . b) o C) o d) o
Name/Description Name/Description Name/Description Name/Description
Example 2:

Rotate about y-axis: Yy

I
—
V=
- R
—3L
—
|
e
il L i i L .l| i i J'\-_x
54 3 2 4 B 4 5
|
|
-2
T
-
-5“- bathBits com |
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Need help?

3D Applications

Example:
In the diagram below, a right circular cone with a radius of 3 inches has a slant height of 5
inches, and a right cylinder with a radius of 4 inches has a height of 6 inches.

-~ _J_""\-\.\

&
N A

SR ]

b S
.\\._.-'

."\-\.__ __,-""

Determine and state the number of full cones of water needed to completely fill the cylinder
with water.
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Need help?

Density Problems

Density: mass per unhit volume

Density = ——— or D =

Mass M
Volume |74

Example 1:

A shipping container is in the shape of a right rectangular prism with a length of 12 feet, a
width of 8.5 feet, and a height of 4 feet. The container is completely filled with contents

that weigh, on average, 0.25 pound per cubic foot. What is the weight, in pounds, of the
contents in the container?e

Example 2:

A confractor needs to purchase 300 bricks. The dimensions of each brick are 5.1 cm by

102 cm by 20.3 em. and the density of each brck 1s 1920 kg'm®, Metric Conversion

. ; R Kine | Heny | Disa {Urosusty| Diinsiog [Crocoisa| M
The maximum capacily of the contractor’s tradler is 900 k. b i i . ol [y
o et i icks? Jushify vour answer, g Wects | Dech “Una® | Deo o Rl
Can the trailer old the weight of 500 bricks 3
] Riapies
WEiDaMe 10wpas M [rap—— 11 ni0s |IBsEelas
LG LARCAR LARGEH Liter S ALLIA ShERILTE SIARLLIN
inw LT T —— T T Tl 5 el
Gram »
1kilo = lhecto= | 1deca= | (moss/weight) | 10 deci= | 100 centi= |1,000 milli
1,000 units| 100 units | 10 units 1 unit 1 unit 1 unit =1 unit
km = kilometer hm = hectometer | dam = decameter m = meter dm = decimeter ©m = centimeter mm = millimeter
KL = kilolter L = hectoliter dal = decaliter L= hter dL = deciliter L = contiliter mlL = milliter
kg = hilogram hg = bectogram dag = decagram £ gram dg = decigram g = centigram mg = milligram
Example: S kilo 50 hecto S00 deca

5,000 units. 50,000 deci 500,000 centi 5,000,000 mill

< DIVIDE numbers by 10 if you are getting bigger (same as moving decimal paint one space to the left) |

| MULTIPLY nembers by 10 you are getting smaller (same as moving decimal point one space to the n'jlt)>
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Unit 10: Circles

I. Vocab

II. Angles
Where is the vertex? OM:
CEMTER (centval augle): ' - s

«;) m < 4 =arc | ) [\
| s a = RO~ | L L'.___. 4 | "-,_l -
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III. Segments

IV. Circle Proofs

Two Chords

:
B

DON'T FORGET: In a circle, all radii are congruent.

Theorems about Circles

1. ¥ two inscribed ongles of o circls infarcep! e
some orc, ihen they ore congruen!,

(“ LFE4D

R W12
< An ongle inscribed In o semi-circie s o Aght
angle. a1t o
X mek-a0°
| L

|
bt

:!..huﬂch.:muﬂ:uﬁutqﬁ-m
congruent arcs & have congruent chords.

4. In a crcle. congruent arcs .- ;
have congroent ceniral 'l. -4
ongles & congruent chords. / 'b/; \

&

5. In a circle, congruent ‘k",_ ;
ceniral angles L congruent e
arcs,

.l"lII

é. f a dlometer of o circle bt =

7. Two chords are congruent If and oniy i
equidstont from the center. onylithey cre

T e

M -l. :n ‘Pi?JgE'b

8. i two
ﬂlﬂ:‘ﬁ;tpﬂﬂlﬂ?nfwhhml

I

ACEBD (i

F.Alnol hwﬂhud'ﬂulwwlllhw-
pandiculor 1o o rodius of Il
i . | point of Intersecion
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Practice Problems

1. In the diagram of circle O below, chords AB and D are parallel, and BD is a diameter of the circle.

If mAD = 60, what is msCDE?

B
A
60" .
B}

2. Given circle with center indicated and
inscribed quadrilateral. Find x and y.

48

1) 20
2) 30
3) 60
4) 120

Need help?

4. Given circle O with diameter AB . Find x and .

B

X
0 y
et

A MathBits.com

5. Given circle O with diameter A# . Find x.

MathBats com



Graphs & Equations of Circles

Equation of a Circle

Need help?

(x—h)2 +(y—k)2 =
Center: (h,k)
Radius: r

1. What is an equation of a circle with its center at (-3, 5) and a radius of 4?
D -32+p+357=16
2) +3)P+p-57=16
3) G-H+(p+5°*=4
4) +3)P+p-5°%=4

2. Which equation represents circle K shown in the graph below?

3 What are the center and the radius of the circle whose equation is (x— 3)* + (y+ 31" = 36

)]
2)
3)
4)

Yy
b

T

D ¢+ +p-17=3

2) G+ +p-17=9

\
i
7/

=t B3 L3 B n @

3) -5 +p+1)P% =3

4) -3 +@p+1)*=9

L

center = (3,—3); radius = 6
center = (—3,3); radius = 6
center = (3,-3); radius = 36
center = (—3,3); radius = 36
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Completing the Square to find the Center & Radius

Convert x? + y? - 4x - 6y + 8 = 0 into center-radius form.

When given the "general form", it will be necessary to covert the equation into the center-
radius form to determine the center and the radius and to graph the circle. To accomplish this
conversion, you will need to "complete the square" on the equation.

We will be creating two perfect square trinomials within the equation.

X +y —4x-6y+8=0

x* —4x+y —6y=-8

x*—dx+[ ]+ -6y+[ |=-8+[]+ L

The center of this circle is at (2,3)

and the radius is v 2

» Start by grouping the x-related terms
together and the y-related terms together.
Move any numerical constants (plain
numbers) to the other side.

* Get ready to insert the needed values for
creating perfect square trinomials.
Remember to balance both sides of the
equation.

* Find the missing value by taking half of the
"middle term" (the linear coefficient) of the
trinomial and squaring it. This value will
always be positive as a result of the squaring
process.

* Rewrite in factored form.

EXAMPLE: Find the coordinates of the center of the circle and its radius. Need help?

vi 47

+2v—4y-11=0
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