2.1-2.4 Guided Notes
2.0 Algebra Skills Review: Solving Systems of Linear Equations Algebraically

System of Linear Equations: two (or more) linear equations in the same variable

Solution to a System of Linear Equations: AW ordendd ? Ars (_ X \f;) whare  Yhe

liaes  nterseck. These ohered prws simaltangownsl, ,SA-["ZS&; al! ¢ una Fioa§.
Three Cases for a System of Two Equations

A A A

/ The w0

N / lines coacde
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Example: Solving Systems Algebraically with Substitution and Elimination

a. Solve by Substitution b. Solve by Elimination

—Tx-2y=-13 VALY f-4x+9y=9 # novice wt MAL o "’f“““‘f’tv

{ x-2y=1I1 x = I L 2 (=4 ,{(3-_3};:_5)-3 AL equatun 50 oeblclats malzh
X= “"a“f x=\\-3% —Hy F‘T;CC( X~3y :‘#é
.,7(1“1\’)_2\1:-[3 @ T 3><—Iﬂ =13 CQ):31=,|§

-77 -'l"f\, *’2,7'1-43
-77 v(b({:—l}

y
1 x =9 ijg»‘(

:' Lgl -l’i>

-H"_‘i_’:'% s e sobwton (‘.. (OI/ 5‘) is ‘\’L\L jolvm
[y=-H
You Try! Solve with Substitution You Try! Solve with Elimination
*[2x+y=20 '[ 8x+14y=4
o6x—5y=12 o [-6x-7y=-10)- 2
y = R0-2x %y 7 3020 Bx Fldy = 4
v:go-g.(ﬂ 8x ridg =4 F(H) +dy=H4

(% |4y =-A0 22 FlHyzH
bx - 5 (20-2)=\2 =20 ~1H x—rﬂw b IHV =-28
by -100+0x =12 !;, :b? -Yx = -] =
I x -100 = 1& — x =4 ,, " (
x-’ - .
-l- -7
1bx = 112 . ( /(9> ‘f
\ '}/l/\ﬂ, Sb[/\/\-fl"(,gn

gl ——
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Example: Special Cases

\

a. Solve using any method _y b. Solve using any method.
{ 2548y =6 S(3~1y>-20¢ =7 '{—34-+3y=4 o AU vkctalles
® —5x—20y=—15 lq {,Q{)Q_’ 2/0\1 - ‘-6 ®» [\_—x+)::3)"3 &'L:ﬂ\.((-éurl. S'LI\(L
325_&/&—1:9 15 =-15 "3k+3~7 the shlemeat
2 ,; # A\ variebles dinmppend " 5x 3L 4 Plse, Hus w;ms
X+ ”\1_:{ Siaw Y shelennt O .5 ho solaflons.
x=30 — i kane (A5213), Coamtlel liaes)
P Hals mouns ‘um\uL(
Miny solmtranst ooe MG 5()[“\/.[‘/\’5&
[ InFrikly apy sobmtioas’ |
You Tr?!F Solve using any method. You Try! Solve using any method.
o[ 2x+14y=4 |- 3x+12y=9
e \):+’;"_]J'=7)1 o| x=4y-3
Ax k1Hy =4 ~2 (Hy-3) v, = 9
F(Ax +iHy =M (A 1
0 =-10 FA*LSE‘ '[17 +4q HCL, A

919 TAue!

2 Whindy Mooy sutebis! |

Example: Word Problems (Standardized Test Questions)

a. SAT A food truck sells salads for $6.50 each and drinks for $2.00 each. The food truck’s revenue from
selling a total of 209 salads and drinks in one day was $836.50. How Wy salads & deinles were sulL]

Lt 52 # o€ a’uLML»T and (&- £ of drnks < ‘\’A 204
b.5 s v+ 24 = 83b.5 b.Ss +dd= 836.5 (qs)\,d':mf{
—~ 2s v24z Y 13 ) E’n
L 18.5 —
1. 65 - . 0(3 SAMJ

LI AV e/\(/V\A/L(AH/\ e ‘13 (b Arinles e sold

b. SBA The basketball team sold t-shirts and hats as a fund-raiser. They sold a number of 23 items and
made a profit of $246. If they made a profit of $10 for each t-shirt sold and a profit of $12 for each hat
sold, how many of each item did the basketball team sell?

let 5= # o stk ad hz & of hats s=22-%
{105 F IR = 2Hb 10(23-W + 12h = 246 [fﬁ
= 2 230 -QW yiah = adb \‘
] st h = 3 20 = [Q ‘Oo g l/\,%"S 0/\/0\
15 E-shibs wee

S
sold
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2.1 Parallel and Perpendicular Lines

Description Example
Adjacent Angles: two angles that share a common _{/ &ty 5 Ll ¥ L)
and a common __5 ¢ and don't overlap. NS L& LY
q LA d LD
VA YA
Linear Pair of Angles: adjacent angles formed by /” L1 & L2 ae
{ ! = Baear
> o e
twe 50*{?!0(-""“1/\*'&(\{ M\Lf s

Supplementary Angles: two angles whose sum is

h ,\L,\-\\_*

~NOT Linesr Puir

190", AL Liaew pars  are supp lenmentory! - S paleetinn,
Vertical Angles: opposite angles formed by two intersecting 4—- LD FJ
lines that share a (ewmon e tex , but have no common are vertiesl s
subes. Ml verticol £ prirs are =

Theorems

Same Side Interior Angles
Postulate (2-1): If a transversal
intersects two parallel lines, then
same-side interior angles are
supplementary.

mems LlIm ¢

'fz i & e
. A
» arL

NS dave 5-‘,4_._, ‘,F Mnswrru(
- inside M ] lines

Conclusion:
mll Fwme2 =)80°

AR su/p&mh,})

Alternate Interior Angles Thm _ Conclusion:
(2-1): If a transversal intersects Lo ~ 2
two parallel lines, then alternate L I =
interior angles are congruent.
~albrante gdes of toarswml
—iaside the [ lires
Corresponding Angles Thm (2-2): Conclusion:

If a transversal intersects two
parallel lines, then
corresponding angles are
congruent.

If...

L

sirion relative to
adk  [f/ lines

—Sinal [7 o

Transvérya |.

L1 2 L2

Alternate Exterior Angles Thm
(2-3): If a transversal intersects
two parallel lines, then the
alternate exterior angles are
congruent.

!
~obteiabe =udes oF basuersal

—outside Hae [ hnes

Conclusion:

L2 LR

Example 1: Identify the pairs of angles of each angle type of angle from the figure below.
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CorrespondingAnglesy .| « Lb ; LH « 42 LA &LS ;LD ¢ L7

Alternate Interior Angle: <4 + 45 ; 43 +720
‘Alternate Exterior Anglesy Llal7 ) Z2+L%

)

Example 2: How can you express each of the numbered angles in terms of x?
£ Loo k & 00/\«0/'\'\"“\’ pelabion shhyes CCdlw(wJ-k)/ AN / R(ZA, V(fﬁwl)

AND
' ¥ Laslc Far S‘Af/(&ﬂ/\lﬂ(ﬁ/\( redaFindnips (L':M phl/‘/ Same-5.de leLr)
4 : A-)M i =xv (c‘,rr. L‘) C}) MZ‘-{ = [Lon_x. (‘.‘.J-;A.Quﬂé--_i.,m-k’x_h/L‘\w I,.,'L,.-)
&

[b.) mla= 180"~ x’ (5“’“' Ske l"'f') E) mlb* 0" -x* U' At f-—'.r)
| F)mL7=x" (Vertiual Ls)

Gt} mlB=180"-x" [lf'm,«r 'p.\-ir)

! n
. m ymLdex CALA)

Example 3: Prove the Alternate Interior Angles Theorem.

Given: m || n
Prove: 21 = 22
Statement Reason
2) Ll and L3 ae seme R) Dek. of Fomw sude ‘herior
sihe wnberior Ls Ls

’;>le gmly = | BO° 3) Samt Spdl AN L lostulate
) ML% ¥wald =500 H) Lirnew Potr Theorert
B mlltmlIzmliimld | 5) Swostheten
é) mil = mL2 0)51»-!:!‘7%(/’1% P/‘fﬂf‘-v, ok =
7y LI L2 ) Deh. £ ¥ Ls

Eiampl_e 4: The white trim shown for the wall of a barn should be constructed so that
AC | EG, JA || HB and JC || KGFind the measure of the missing angles.
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v acll €6 mel = 120°-b2° = [112°]
A ?,rm;%,l —ﬁ(,[ﬁ@ me2 = é}%o

3(/1/ @ ms3 = b%"

2.2 Proving Lines Parallel

Warm-Up

Analyze the diagram to see if line l is parallel to line m. Is there enough information to determine if the lines are

parallel?
\}&5/ SiAw we sec Congrmen t albernabe  inferion Mjl"'I

4 M; ond wf\oruu.ﬁ-(' (,afuswma(jvtj Myl_p,:.

-7', -
2
2 \3:-\4\ HNMVV‘/ e doat hare a Fleorenn tr Hair 12(4,’

N

Example 1: Line I is parallel to line m, find the missing angle measures. Explain your reasoning,
m< Il =i2a0°

i Lines rand m
| are not parallel

g

it MmLE3 A7 =180%,
<o M4Q¥M¢3 =bo°

Conclusion:

Al m

Converse of the Corresponding

Angles Thm (2-4): If two lines

and a transversal form

corresponding angles that are

congruent, then the lines are
Ll

i;Do‘\,f’A/ (

Conclusion:

L/

Converse of the Alternate Interior
Angles Thm (2-5): If two lines
and a transversal form alternate
interior angles that are

congruent, then t}1e lines are
AS” A/éél/ .

Conclusion:

L1

Converse of the Same-Side
Interior Angles Postulate(2-6):

If two lines and a transversal
form same-side interior angles
that are supplementary, then the
lines are parallel.
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Converse of the Alternate If... Conclusion:
Exterior Angles Thm (2-7): {

If two lines and a transversal E

form alternate exterior angles o - /é // %
that are congruent, then the lines 2

are parallel.

Thm (2-8): If two lines are " Conclusion:
parallel to the same line, then A = '
they are all parallel to each bt e o / / b
other. . S .

thl’ld Tﬂn fwm‘i‘y i sl
Thm (2-9): If two lines ar'e .. Its Conclusion:
perpendicular to the same line, & . n
then they are parallel to each i r il O / / b
other. e _Jb - >
?u.mkh,\ WLM alC v

Flow Chart Proof

Write a flow chart proof to prove the Converse of the Alternate Interi?r ﬁngles}Theorem.

Given: 21 = 22 / Proof: L) =2 o

| ¢ e Al
Prove: 7 || m . / o reafon —> Glven
d Z - LA L 3 thim
Transitive

{;h\ bewnunts wf Jraa Prop. of == _ Carverse r@

(rewvens M/Ullfmivi‘flu) " aA=43 (_,cftLSfaM V‘J

‘ NUH«M[ Ls Tlf‘\,i“l Aﬂ-j(es Thearenn

Example 1: Determine whether the lines are
parallel.

The edges of a new sidewalk must be parallel in
order to meet accessibility requirements.
Concrete is poured between straight strings. How
does an inspector know that the edges of the
sidewalk are parallel?

The ‘nspectar showld  easve Hre
altonate eclelor [s ae =
Swue bt = §3°, the e-[:gts e //

Example 2:

a) When building a gate, how does Bailey know
that the vertical boards vand ware parallel?

B(K;t Can (asSe. o~ T s GArance o
C/l/\i/c/(z, _L. o The vertua!| Gouals Squﬁf :_fl
7 ——L— to H/ML borfon Lol
b) What should the m«1 to ensure board
b is parallel to board a? =55

MLl +25°=2185" s lall = 145°)
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2.3 Parallel Lines and Triangle Angle Sums

Theorems
Theorem (2-10): Through a point | .. & P _— Conclusion:
not on a line, there is one and - There 5 ON2 waniue
only one line parallel to the given b 5 L' L, o~ Haot passes
line. B o . ,
N 8 R S PP farmagin P and o I+ b
Triangle Angle Sum Thm (2-11): | .., c Conclusion:
The sum of the measures of all )
the angles of a triangle is 180°. mLA t ™ LB ofmll =3D
A B
Triangle Exterior Angle Thm (2- If Remete Conclusion:
12): The measure of each p \nterio~ —mlia tml3
exterior angle of a triangle Brcterial] - ‘ mél
equals the sum of the measures
of its two remote interior angles.

Example 1: Determine the values of x and y.

b C. py '{iﬁ\
;,i,:['“‘\\
' 7 f H-"\
/ ;‘ \

3.

L] = . \\
ar e x X 5Te5c 80 /s . L
"f& _;'kfr?_} x+q6+36‘.|w ,(Hlb-"”’»') k—{.*-_’;'s-{é',?} = |3 5‘1'"-(25“3‘)-}"
x +77 < | 80 y= Sit+59

[(E1] xe i her] fe=o3] =137 ]
E@ y +UL L= (807

[y=747]

Example 2: What is the missing angle measure in each figure?

-
109°

o~ 21 is an exterior

#

ey angle. © £2is a temote {
e | interior angle,

- L S1°°104°
ml! = (20 " lt__ ==
mlL=54° [
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Example 2:
Prove the Triangle Angle-Sum Theorem. S
5
Givem: AABC N ~y Hirls
Prove: me1 + me2 + m«3 = 180 | e s
A B S\re, Fromn
below!

Plan: Draw a line through C, because a straight angle measures 180°. This line should be parallel to the
line containing AB so thatan _a lkesnate  nterlor relablonship i35 Formed.

Statement Reason
D AxBC ) Gwen
@ deurs L tarsmgn C 50 Hant @ Prrmllel Postulote
2l K&
(_5) Locate ollranke nkrlan ® DefiniFlen of an MOLL

N arh L5
@ALFUMFC [t iy Aﬂ')us Thw

@Mé & t A L ey = (80° @AN’LZ A,—z‘-&(lh'-l/\ lﬂOsN(ak
O mdoln + vl s = 80° @ SubstifnFion

Example 4: _ (
Cheyenne built this display for her ornament collection. Each shelf is parallel

to the base. She recalls only the angle measures shown in the diagram, Now
she wants to build another just like it What are the measures of £1, <2,
and 237 L2=55"°)(A4)

ml+53°% 75° (CA)
45° {Mth.‘w"[

Ml + USFSS =80
MmL3+R0°F TS FYSTHGT

medrmltd €457 =507
mid 1% 5 = 180¢

JaalH = 1 a0°(

130
{7
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2.4 Slopes of Parallel and Perpendicular Lines
Review Vocabulary: Tell your partner what you remember about slope.

‘\15’0 _ l{ -'\{l A t "l / —
Slope: = = 1z = Rute of Chage on m ialernl. =
Con Z/_,_;‘ Ax A\Nﬂ«) @

Positive Slope: > 0, b tune Eses when (m;w) left o right. %

Negative Slope: 1) /) Tl line  flls when losloing (eH fo risht. :&.

Equation of a line: Slept y- lf‘ff“f ¥ (XY )\ Z Shope
Slope - Intetept: y=mx+ b Point -Slope y-1 =MZ_X—1X,>
Example 1: 7 | e —_
a) Graph theline: y = —%x +2 b. Write the equation of the line.
uy 'f wnt #-{“I"‘!j l’“ kll%
O o % T
- ya o |
NPT 5 | J‘."‘{ | y = mxthb
- ‘:-\L L m=Te : | e izt o ‘I =
: " A [:‘J.rnl . :'lji- \;\‘“‘""!If_ 1, PR +.,M :/ | “a
3{ _‘"' ) k‘_'- W B AR ; 3 4 é ém bzy-int = q
T T T T T & % Nrrowiends L |
I I .f:'!ia‘z'f_”-__._ ¥ Staipht ‘ , ‘{ =2x +H4 ;
Practice: Find the slope between the set of points. X ¥ ¥, Ya
a. (2,2)and(5,4) b. (-1, -%) and (2, 1)
)(( 1 “l ‘fl
M-‘{t‘f':lf—-ztg_ M’ﬁi::j:}—:l
x X -2 3 %m Rsgy B
ey ] =l
Discuss: Nadia and Jake begin climbing to the top of a 100-foot monument
along two different sets of stairs at the same rate. The table shows their i)
distances above ground level after a number of steps. (Ambe of Uranges Sty

a) How many feet does each student climb after 10 steps? Explain.

“-',:--:-- M-g"g.’é, ltFkSkfw il e Ll 10
[

LS 2

N2 3 con, baa 12 % 5 W
Fu-s 5O they eadh imb 5 feef. Jake
b) Will Nadia and Jake be at the same height at the same number of steps?

i | ; i Diztance
SRS f\)o ; A tHa or Havor  awra ;f rake ofF Steps | A
’ 3 o 5N
o i N Sk (5 {"l/\L SA AN, ( l \L" / e ,H{!-’\ AlAys 1_‘, | L-r,,‘f'l Q
J “«wa‘ Weoprls| A0 8
¢) What would you expect the graphs of each to look like given your 5 12

answers to parts A and B? Explain.

—~| Sonw < losc e + —e |79
(/\L . L\S h/‘ﬁw(nk ‘/\Am f’l'\L : /FC
’ 3/7’\( A‘L#‘W" v~ (-/lf{/u,r’{‘q (i[.f’d-f‘?.l‘&l.( (1/\.&55
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L

Theorems
Theorem (2-13): Two non- If... p and g are both not vertical
vertical lines are parallel if and

only if their slopes are parallel. : l

ol<—~>rl~w~

Any two vertical lines are
parallel.

Slore,s‘ A Ltwn(’

If... pand g are both vertical
tp

\

Theorem (2-14): Two non-
vertical lines are perpendicular if
and only if the product of their

if... p and g are both not vertical

If... one of 5 ahd g is vertical and
the other is horizontal

@ Aswves tw"’(/b"”

lnes k & n amedd fw(b(. MNore of Flae lles are’

) 4
4
lopes is -1 i o
slopes is -1. 1
4
A vertical line and a horizontal £
line are perpendicular to each v
other. g
K T ) T hhen L g = Hair '
* hﬁwrm—d’#ﬂﬂﬂ slores C\'L OffITIRC
(e iproceds e pracals,
Example 1: Check Parallelism. '
Are lines k and n parallel? Justify your answer.
ﬁxw’k Slopes g(l e/i-olf\ {U\g_
&’:ﬂ 3 s o= 2dod w3l oy
«Fam o YhT SR M A
— 4 ]m 5 0
Ml( = ’% ] Mn’. ; ™ 3

Example 2: Check Perpendicularity.
Are lines j and k perpendicular? Justify your answer.

@ Finrd S(QF{S ofF ecach (.
m =Z-—-§ :_/3— _'f"-c'__l
S “ M o ° 3
5= 2 1,‘1: |
(/ co/‘-\'uv't SL’;«:‘S \
(2945 \\o% *“,;tt‘:il < 3 “1

(%)= ‘l

?;swm. A |
sl 3

I‘Jlg-*”‘-

QfPosiTe

[ L LA PRIOU

ENE
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Example 3: Write the equation of parallel and Y

perpendicular lines. 3 Pea, 1) /
L .
) What is an equation of the line through P that is g

a
parallel to line /7 =2 .00 2 6. B
-2 y= J N o= 3
Step 1: Find the slope of the given line. 2

e

¢

4

e

— :’ _mx to
Step 2: Solve fox:l;e g-intercept by substituting the slope and point into the equation y = mx +b.
?)_ 4 (H> ¥ b X VOV\ (,om.(roL also
wse VYot~ 5[%4,
h razl Fornn ! >
Step 3: Write the equation of the line.

l’-l-_%-.)\“ (

—

= o IR
b) What is the equation of the line through P perpendicular to line 72

Step 1: Identify the slope of the perpendicular line.
L wa T i‘- - T l

J— m = OMDS\,J»&, ,%.Pmcwl L, 359 ‘
[ m=-2
Step 2: Solve for the y-intercept by substituting the slope and point into the equationy = mx + b
( ):.;(H) + b X \/0'-/\ c ot also
use po'm’}" sl
b - 3= | lA"

o=l N e

Step 3: Write the equation of the line. 7 , i |

y = ~d % +Y \

You try!
What are the equations of the lines parallel and perpendicular to the given line y through point T?
a y = =3x + 2; T(3D) b.y = 2x — 5; T(12;=2)
P_gih._u:‘_.-il_.-—— b — ;_ 3__ —PU\&.V\.GL'L{M-_W-L 1)_{L‘:!LC_l_. - =_}___ i I PLI"—(/\/LL(/WLW =
Yz wmx [ Y=mxte , MET  TmE bl ATy zmxto ), MT 3
()= +b { ): (3)+b (D=0 + b () =%02) + b
b'bq:.g k1= bt+q=-2 b-16=-2
. b =0 b=-tl b= 14
] - - - t » —
oy 11-—%,& [oy=2xl] L= A7




