Geometry, 9.1: Algebra Review — Radicals and Quadratic Equations

Some common perfect squares:
1221 112 =121
(T 2= 122 =144
R L C137=169
4 =16 ' 14=196
5" =25 157 =225
6' =36 207 = 400
7 =49 252 =625
8 =64 30 =900
9 =8l 407 =1600
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- K " Geometry, 9.2: Intro to Circles

* Activity — measure a circle’s diameter (distance across middle) and circumference (distance

_ around, same as perimeter). Regardless of the size of the circle, the ratio of the circumference
€ tothe diameter is: -
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Formulas for circumference and area of a circle: [ %T e?f’*’e;i
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circumference, C = 2777 or T ¢ =rrler)

- Ex:_Find the circumference and area of a circle whose radius is 10 in:
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Chords, central angles, and inscribed angles:
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hord = a line segment joining 2 points on a circle: £
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| ':bentré'l'-angle = an angle formed by 2 radii, vertex is the center:
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o inscribed angle = an angle formed by 2 chords with a common endpoint;

Arcs:

arc = a portion of a circle, consists of 2 endpoints and all the points on the circle between
these endpoints: ;R

semicircle: an arc whose endpoints are the endpoints of a diameter. |
(Named using 3 points) o, 4} —= 77 |

_ v

minor arc: an arc that is less than a semicircle: ‘”ﬁ? 5

(Named using only the 2 endpoints)

_ _ T,
Mmajor arc: an arc that is more than a semicircle: EFD
(Named using 3 points) '
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Finding measure and length of arcs:
. Measure of an arc, mAB = the number of degrees it occupies. (degrees)

'L'ength of an arc, length of AB = the length éfong the circle, a distance (inches, feet, cm, efc);

An arc is always some fraction of the entire circumference of the circle.
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(@) mBC =\ ' ok .
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How arcs and angles are related:

- _:An angle can lntercept' an arc:

i the angle is a central angle, = .. . Ifthe angle is an inscribed angle,
i fthe measure of the arc = the anqle ~ the measure of the arc = double the angle:

| Sectors:

A sector is a region (an area) bounded by 2 radii and an arc of a circle:
(Sectors are named like the central angle that forms them)
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A sector is always some fraction of the entire area of the circle.

Ex: Find the area of sector BAG: /£ A4 =& . ) R f 4@ i
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Geometry, 9.3: Altitude-on-Hypotenuse Theorems

Examples: S

If GF=6 and EG=9, find HG. If EH=7 and HG=4, find EF. ..
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Practsce |
#1 If AC_LCB CD_LAB AD .;4 and AB = 16, find AC:
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#2 leen LJOM 90° OK is an altitude,
Lo JO =342, TK=3
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#3. I AC LTB, CD 145, AD = 4, and BD = 9, find CD: - c
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#4. Find a+b+c:
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:: Geometry, 9.4: The Pythagorean Theorem

 The most used concept from Geometry the Pythagorean Theorem is true for right triangles:

24b2=¢2

a

There are over 300 proefs of t.'he.Pythagorean Theorem. Below is a visual proof based on

areas. .

o b b
a.
= a a T a a
1P b b
=L drea of .ab + area of ab

e (a+b)(a+b)-ab+ab+c

a +ab+ab+b-_=2ab+c
@t 4 2ab+ b =2ab+ct
&+ 200+ b = 2 v e

at+bi=¢*

Finding the 'm'ié'sin.g" side of a right triangle:

leen any two sides of a nght triangle, you can find the missing side.
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n the back corner of your yard, you want to section off a triangular planter area using a line of
~ bricks. If each brick is 1ft long, how many bricks are needed if the brick wall is 3 bricks high?
: 10ft
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R'elatéc__!?theorem: You can use the Pythagorean theorem to test whether an angle is a
right_éngt_e‘: L L

dld® . eaar Esaap
. -angle < 90° | angle = 90° angle > 90°
- triangle is acute triangle is right triangle is obtuse

ExampIeYou built a table out of pieces of wood, and measure the lengths shown to check if

_b_!é tdp;i_'s;' exactly perpendicular to your table legs. Do your table legs and table top meet
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Practice: | | |
#1. Find the missing side:
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#2 L — 574
© 7 Given: JG is the altitude to base FH of

ey 1sosceles triangle JFHL
FJj=15 FH = 24

Find: JG . by Aﬂ?z&ﬁww-ﬁmm
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#3 Fmd the perlmeter of a rhombus wuth dlagonals 12 km and 16 km.
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Geometry, 9.5: The Distance Formula

We just learned the Pythagorean theorem:

¢ =a*+?
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Could we use the Pythagorean theorem to find the length of c if we have just the coordinates of

the endpomts of ¢?
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The Distance Formula:

d= \/(xz _xl)z +(», —J’l)-2

or d: (Ax)2 +(ay)’
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Examgle Find the distance between (- 2 ,3) and (4,11)
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'Geometry, 9.6: Families of Right Triangles

- Sometimes, a right triangle has sides that are all whole numbers

/. (integers): , &35t
(,\'zr 4q P

if the sides of a right triangle are integers, they form 16

a Pythagorean Triple: £o=

xo=M
Common Pythagorean Triples: . ‘
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(3,4, 5) Y4 (5,12, 13) (7, 24, 25)}f’"j g (8, 15, 17) ,
e e k’»"‘"‘“"""‘"‘""" :
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Families of Triangles: - - .
Trlangles that are SImilar to-each other are said to be in the same 'family’”.’

-
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"3:Procedure for using Pythagorean triples to find a missing side:

Find a number that dlvzdes evenly into the 2 sides given.

2) Divide both sides by that number and write new side lengths in parentheses.

3) Match new sides to a Pythagorean triple and fill in missing side. o
4) Make a proportion with two of the sides and an 'x' for the side you need. T

5) Solve the proportion for 'x :_ Ky
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Geometry, 9.7 day 1: Special Right Triangles

Solve for x; atr=e

g o
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This partlcuiar c¢ombination of sides happens when the angles of the
triangle are 30°, 60°, and 90°.

- If you know 1 side of a 30-60-90 triangle, you can find the other 2 sides:

Procedure:
1) Add the pattern numbers for the sides in parentheses.
2) Add a variable like x for a side to calculate.” .
3) Make a proportion with two of the S|des
4) Cross muittply to solve for x.

Special Triangle: 30-60-90: ' ‘ 5
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b Geometry, 9 7 day 2: Speclal Right Triangles

- Solve for x: :
o : A A
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This part:cu!ar combination of sades happens when the angles of the
tnangle are 45° 45°, and 90

gemai Tnangle 45—45-90

ﬁam rvé"ﬁt Fure A5

ow 1side of a 45—45 90 tnangle you can find the other 2 sides: E@«wﬁa s Bt
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More examples:

What is the length of the diagonal of a square
if the perimeter is 44 inches?




Here a side of the central square is 6 units long.
Find the perimeter of the octagon.

( 7= 6.8= @
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What is the !ength of the altttude of an equilateral triangle
with 31des 4 units Iong? '

i Flndthe _F:J'?_Ti:lf‘neter. of the trapezoid.

Any regular octagon can be divided into rectangles and triangles.
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Geometry, 9.8: Pythagorean Theorem with 3D shapes

_ Some 3D shapes...
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| Rectangular Solid;

Faces: & (Ef:éﬁ, CORG, et D
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Edges: 15, ’ i/( oH, éggg ég ge,?ff“r;.}

Diagonals:

: _:f_\:l"c_jtéfs;'_'Rect_arjgular solid is called a CCube  fall edges are congruent.

'Requiar Square Pvramld

ertex. pomt at the top (}?‘)

;ude: helght perpendlcular to the base {F@ }

.:Slant'helght iength along a face perpendlcutar
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Examples: : ' : : .
#1. Given rectangular solid shown, BY 3, '.—4 EY=12. E 7 C
Find YO (a diagonal face of BOXY) S N
~and EB (a diagonal of the solid) Yl R E v T
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#2. Flnd the dlagonal of a rectangular SO|ld Whose dlmensmns are 3,4, and 5.
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 #4.ABCDEFGH is a rectangular solid

" #3. PADIM is a regular square pyramid.

and edge EF measures 3, how long is edge FG?

Slant height PR measures 10,
and the base diagonals measure 1242 27

a) Find ID: =14
. b) Find the altitude of the pyramid =

c)FindRD =4

d) Find PD ={124 =2J2v

b¥ 4T =
hi=dy

Ifdlagonalﬂé measures 50, edge AE measures 40,
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Geometry, 9.9: Intro to Trigonometry (Sine, Cosine, Tangent)

For a right triangle, given one of the non-right angles,
each side has a 'name”

hypotenuse (hyp)
opposite (opp)
adjacent (adj)
We know two special triangle 'patterns':
45-45 triangles... Zo_go ‘f_ﬁqﬂﬂw“
8
3\2 5 43
Uy B . . 600 (
LT Nad 3 - ' 4
L Ratio of oppos:te sude to hypotenuse —S/ne () f"> ' T N
i o . Mg’f i l:@ "‘”ﬁ'% ﬁ"lﬁ‘?
é’g\gf N ,g {,M,.A_;n
Cpbi o

ﬁ% “_O. @iﬁ ) w.

od;

The ratio depends on the angle, but not on the size of the trlang!e These ratios are called
_ ﬂgonometnc ratios:

. - Tohelp remember:
sine of /4 =sin 4 = 2ZPo%Me_ S

hypotenuse 0 k- 6& A A’;
o o A &
adjacent E é % £ i{; p é 5‘{}
cosine of £4 =cosd=—"——— é ks L |4 b 2? 7
hypotenuse J_ b @ e ;ﬂ! %« %
_ ey ro ke
tangent of £Z4 =tan A= oppostie ) £ +

adjacent




Here is a useful table of trigonometric ratios to use in a pinch.

02756 | D.O613 | 02867 || 61 08746 | 0.4848 15040 |
02024 1 0.956% | 0.3057 62 | 0.8829 | 0.4695 1.8807
(L3090 | 09511 | 0.3249 [ &3 1 0.8910 | 04540 1.9626
0.3256 | 09455 [ 0.3443 || 64 ! O.8988 | 04384 | 20503
034200 | 0.9397 | 0.3640 |, 45 [ 0.9063 | D.4226 2.1443

0.3584 | 09336 | 03830 | 66 | 00135 | 04067 | 2.2460
0.3746 | 09272 | 04040 | &7 | 09205 | 03607 | 23559
03007 | 09205 | 04245 | &8 | 00272 | 03746 | 24751
04067 | 0.0135 | 04452 | &9 | 09336 | 03584 | 26051
04226 | 00063 | 04683 | 70 | 0:9397 | 03420 | 27475

04384 | 0.8988 | 04877 | 71 | 0.9455 | 0.3256 2.9042
0.4340 | 08910 [ 05095 | 72 | 09511 [.0.3090 30717
0.4695 | 0.8829 | (.5317 73 | 09563 | 02924 1 32709
04348 | 0.8746 | 0:5543 74 | 09613 | 0.2756 345374
0.50 08660 @ 05774 | 75 | 0.9659 | 0.2588 37321

- 31 05150 08572 ) (6009 | F6 | 0.9703 | 02419 1 40108
32 | 03380 | 08480 | 0.6249 77 10974 P 02250 ¢ 43315
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453 1 05736 | 08182 | 07002 | 80  0OOB48 | 019361 56713

36 | 05878 | 0.8090 | Q.7265 || - 81 | 0.98%7 | 0.1564 6.3138
37 | 06018 | 0.7986 | 0.7336 82 | 0.9903 | 0.1392 71154
38 | 0.6157  0.7880 | 0.7813 g3 | 09925 | 0.1219 8.1443
3% | 06293 | Q7771 | D.8098 B4 | 09945 1 0.1045 %.5144
40 06428  0,7660 | 08381 83 | 0.9962 | 0.0872 1 114301

41 | 06561 | 07547 | 0.8693 | 86 | 0.9976 | 0.0698 | 14,3007
42 | 0.6691 | 0.7431 | 09004 | 87 | 0.9986.| 0.0523 | [B.0811
43| 06820 | 07314 | 09325 | B3 | 0.9994 | 0.0349 | 28.6363
44 | 0.6947 | 0.7193 | 09657 § 89 | 0.9998 [ 0.0175 | - 57.2900
45 | 07071 | 07071 | ] 1 0 Undefined
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L mt LA Cogin A ok A | tan A g meLA | sind | cosd § tan A

1 001751 0.9998 . 0.0175 | 46 | QL7193 | 0.6947 10355

2 | 00349 | 09994 1 0.0349 1 47 | 0.7314 | 0.6820 1.0734

8| 00523 1 09986 1 00524 5 48 | 0.7431 | 0.669] 1.1106

4 | 0.0698 1 0.9976 | 0.0699 i1 49 | 0.7347 | 0.6561 1.1504

5 | 00872 | 09962 | L0875 = & 0.7660 | 0.6428 L1918

6 | 01045 | 0.9943 | 01051 4 51 07771 | 0.6293 1.2349

7 (0219 | 09925 | Q1228 | 52 | 0.7880 | 0.6157 1.2795

' 8 | 04392 | 09903 | 01405 | 53 | 0.7986 | (L6018 1.3270

9 10564 | 09877 | 01584 | 54 | 08090 | 0.5878 1.3764

10| G736 | 0.9848 | 01763 | 55 | 08192 | 05736 14281

’ O :
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12102079 | 09781 1 02126 | 57 | (L8387 | Q.5440 1.5399

131 02250 | 09744 | 02309 9| 58 | (L3480 | 0.5209 1.6003

14 ¢ 02419 5 09703 | 0.2493 | 59 | (L8572 | 0.5150 1.6643

15° ) (L2588 ¢ 0.9659 | 0.2679 | 60 0.8660 0.50 1.732]
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Geometry, 9.10: Solving for missing side using trig ratios

You want to cut down a tree in your yard, but need to know how tall it is — is it safe to cut, or will
it hit your house when it falls? You measure off a distance on the ground, and use a protractor
to measure the angle to the top of the tree:

\' 20 18ft ]

(
What do you do if the angle isn't 30, 45 or 60 degrees?
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You can also find an angle, given any two sides
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