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1. In the figure at the right, explain why m |l n.
lineS ane cut
by @ transversal such that

Same-side  Intenor XS Sum
fo 150° ,fhe lines umM.

2. Inthe diagram at the right, prove that the sum

K} When
+4Z

180"

of the angles marked by arrows is 360°.

Statements

CC Geometry H
HW #4

Reasons

1. m#a+m<d = 180°

L Lin€ar pagr of %S §ums bl

2. m¥b + m¢e = 180°

2. same as (1)

3. mtc+m«f = 180°

3. same as (1)

4 m<a + mtd + m#b + me + mtc + mtf = 540°

* Addihon Property-

5. mta+ mtb + m%c = 180°

5. A 2 Sum Theoeon

6. m+d+ m<e + m<«f = 360°

Subteckion Poperty

3. In the dingram at the right, prove
that mta - m#b + m«d = 180°

b 4

u

c

Statements Reasons ‘
L xllyll z 1. Given
2 mtc + mid = 180° 2. If 'rfuo par"alllel lines are cut by a transve.rscl, then
same-side inferior angles sum to 180°.
_ when Il lined. ot et by a oV,  alf,
3. m%c + m+b = m+a 3. o, 38 wid '&cﬂ .
4, m#b = mtb 4. Q-C'pi{r}-\‘vﬁ ?wp'
5. m¥c = ma- mtb 5. Subtrathon Hop.
6. mfa-mtb+m#d = 180° |6, SubStivnon Prp.




Mixed Review: o
1) Complete the table. AB || €D

£8 + Y2 4+w= 120

%0 +w =50
w=90D
Angle
Angle Measure Reason
2y e When |l linea are cod bﬂ o hunsv., cdt Int. AS ane =

2 1 88" | same aa adove

" |56 | A £ Sum Thm

™ 11306 | Linear peurs of XS Sum t 50"

2) In the diagram, m¢SRA = 37°. o £
a. Name an angle complementary to «SRA. 3f5°
24 AR | . ,
b. Name an angle supplemenmry to +MRI. ()
HCRH | 4 AR
c. Name an angle Tha’r IS a supplement to «TRL, T
§TRC, % SR1, B SRC
d. Find m<ARI.

G0 -3 225?&
Why is the m¢CRM = 537 Explain. % CAN = % ARl bc Verficed
: LS o =

o

-+

. Find the m+CRA.

o+ 37 :-



Aim #5: How do we do write proofs of angle theorems? CC Geometry H

Do Now: a-= "'0 b = (93.
1. Solve for the variables if AB Il CB. . .
c=12 d:=40
2 \"é\/ . e =i f =£
g-= Lg ) h = L%.
12

j=10¢

f/2 j .
2/1120 \ D . .
k=12 1 -| 88"

2. How many lines are there passing through A parallel to cD? |
Complete: Through a point not on a line, there is g&ﬂy_o_u._lmg,
o lle 4o Ahe 4iven Jine.

(This is known as the PARALLEL POSTULATE.)

A postulate is a mathematical statement accepted as true without proof.

A theorem is a mathematical statement that can be proven.
Once a theorem has been proven, it can be added to our list of known facts and
used in proofs.

We previously accepted the following:
* Vertical angles are of equal measure.
* If two parallel lines are cut by a transversal, alternate interior angles are equal.

Let's prove:
|If two parallel lines are cut by a transversal, corresponding angles are equal. |

Given: AB Il CD E
Prove: x = w

Statements Reasons

@OABIITH ) Giwen
O W=2 @ Varticel 3 S ot =,
@ X=% @ Wha || hacs are cot N

-w Acdnsv, aH wi. 4 ame =
@ X= @ Qubstiiviion fop.




You have available the following facts:

* Vertical angles are equal in measure.

* If two parallel lines are cut by a transversal, then alternate interior angles are
equal.

* If two parallel lines are cut by a transversal, corresponding angles are equal

Let's prove: | If two parallel lines are cut by a transversal, same-side
interior angles sum to 180°.

Given: AB I a) transveral EF Ay G/ B
Prove: m«1 + m«2 = 180°

Statements | Reasons

@ AB \ <D wen
@m¥l=m33 When || lines (ot by o
(O m#2 + m33=le @?W;Smfzs s:”-:-li
|4 m 42=1€0 - pis-0 U.
@ wnlihs © Shstitvtion

The three angles of a triangle sum to 180°.

Let's prove:

You will need to draw an auxiliary line parallel to one of the triangle's sides and

passing through the vertex opposite that side. Add any necessary labels and write
A

out your proof.

Given: Triangle ABC
Prove: x +y + z = 180°

Statements Reasons

@ a=x,b=2 @ When Il lixcs o cot by o
@ aix +b=180 ‘V“".‘,Al'h mt. %S =

- QQ Consecutive adjetent %S of
@ X ‘I-la’«%:l?b & I Sum to IR0
© Sobst. Trp.




Each of the three parallel line theorems has a CONVERSE (or reversing)

theorem as follows:

Original

Converse

If two parallel lin

es are cut by

a transversal, then alternate
interior angles are congruent.

s/
o/

If allb, then DVSBL

If two lines are cut by a transversal
such that alternate interior angles
are congruent, then the lines are parallel.

./
b /
Ifm 1=m 2, then fsl“L

Original

Converse

If two parallel lin

angles are congru

es are cut by

a transversal, then corresponding

ent.

1

—

a
b
//

Ifallb, then % 1=3Z

If two lines are cut by a transversal
such that corresponding angles are
congruent, then the lines are parallel.

/

Ifm 1=m 2, then all b

Original

Converse

a

\r

If two parallel lines are cut by
a transversal, then same-side
interior angles sum to 180°.

/

b

7

%

Ifallb, then

| +%2=1%0

If two lines are cut by a transversal
: such that same-side interior angles sum to
: 180°, then the lines are parallel.

7
A
/

If ml + m%2 = 180°, then al\b




Let's prove:

If two lines are perpendicular to the same line, they are parallel to each other.

State the given facts and the conjecture to be proven: l; |;
Given: @1 & > b_ L 2 p
Prove: a_|l b \ \
Statements Reasons

OaxL L blA O Gwvens .
@ %1=90, 32=90° @ L lins frm 0 3S.
@ 31=42 QSictitinber.
2 \\neS ang Cot by o vandv,,
© allb GS\K\\-IN-(m.um;‘ WS ane |\,

Prove the "converse" of the theorem we proved on page 1:

If two lines are cut by a transversal such that corresponding angles are equal,

then the lines are parallel.

Givenzﬁ Y_.
Prove: AB Il EF A x"/ B

Statements Reasons
Q X=Y O Gvn
@ =2 Q) \eH. %S ane =,
@ 7= @ Subst. Pop,
<)

Whan 2 |ines are (ot G
8 | 4E_F> @ \y&'ﬂv.,s.d\-hd CH.nt RS ong =

e o ane ||, g

Let's Sum it upl!
If two parallel lines are cut by a transversal:
* same side interior angles are or add up to lgb °.
* alternate interior angles are
* corresponding angles are



Name CC Geometry H

Date HW #5
1) Is it possible to prove lines a and b parallel? Explain your answer.
Q) b) a b

a b ] -

| 2

I u

70° /290\
120°
b b Y‘

2) Given: m*C + m+D = 180°
m*B = mDd
Prove: AB Il CD

statements reasons




3) Prove: d+e-a=180° (Suggested auxiliary lines have been drawn.)

Statements Reasons
1. d+y=180° 1.
2. e=x+y 2.
3. x=x 3 )
4 y=e-x 4

7. d+e-a=180° 7.

4) Prove: If a line is perpendicular to one of two parallel lines and intersects the

other, then it is perpendicular to the other parallel line. n
1
Complete. Given:a || b,aln a
Prove: bl n b 2
Statements Reasons

Review:

6) Find the measure of the smaller angle.  7) Find m¥x and m<y.

38
265

(6)( + 4)o 2x° y 1169 X
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