@@@@@@@@@@@@@@@@@@@@ HEGOOOSOOHTHEELEEOEOEGOSEEeOEOTLIEOSEEE

A Geometry

5

Unit 1-4

Segments, Angles and Triangles

2 Lesson 1: Segments pages 1-3 HW page 4
Lesson 2: Angles and Angle Pairs pages 5-9 HW pages 10-11
Lesson 3: Intersecting Lines and Parallel pages 12-16 HW pages 17-18 %

Lines Crossed by a Transversal

GEHO0O0EHNHOHEEE0EEEBEEEEEE00V0BEEE

Lesson 4: Triangle Properties pages 19-21 HW page 22
Lesson 5. Triangle Inequalities pages 23-26  HW pages 27-28
Lesson 6: Exterior Angle Theorem pages 29-32 HW page 33
Lesson 7: Isosceles Triangles pages 34-36 HW page 37

BEEO6E6E000006000000060060R0RBEER

@
@.
@.
@.
@v
&
&}
@_
@.
&
@.
@.
@
@.
&y
@.
!
@
€
&
3!
&
@
©
&
©
©
&
&
&
)
@
&
&
©;
&
&
&}
=
@_
&
&
@.
&
&
By
&
e
€
€
G




Lesson 1: Segments

— A segment (or line segment) is a part of a line that is bounded by two
Definition: | distinct end points. It contains every point on the line between its end

points,

Ruler Postulate

Ruler Postulate: The points on a line can be put into a one-to-one correspondence (paired)
with the real numbers. The distance between any two poiats is represented by the absolute value
of the difference between the numbers. [Keep in mind that distances are always positive.]

A B C
— -+ &
Exalll_ple 1 -2 -8 7 6 5432100 23 456 7 8 991m

a) The distance between A and B is
b) The distance between A and C is

¢) The distance between B and C is

Segment Addition Postulate

Statement: If B lies on the segment from A4 to C, then 4B + BC = AC.
Also the converse: If AB + BC = AC, then B lies on the segment from 4 to C.

A B C

AB+BC=AC
Example 2: Find IK.
9 11

“e
~ e




Example 3: Example 4:

Find TU. Find EC
N 20 o z X 16 A 5
re U v . D c
~ 32 - | Wi B
™ 30 Ll }
Example 5:
Points A, B, and C are collinear. Point B is between A and C.
a) Find AC if AB= 16 and BC = 12. b)Find AB if AC =20 and CB = 6.

c) AC=22, BC=x+ 14, and AB=x + 10.
Find x.

Midpoint of a Segment

Definition: | The midpoint of a segment is a point on the segment forming two
) congruent segments,

Example 6:  If M is the midpoint of BA,
and MA = 6 what is BA?

Example 7: A is the midpoint of CT. If CA = 2x + 1 and
AT =x+6, find CT.

Example 8: O is the midpoint of DG. If DO =x + 6 and
DG =4x+ 11, find OG.




Bisector of a Segment

Definition: | The bisector of a segment is a line, ray, or segment which cuts the
~J given segment into fwo congruent segments.
: (ine ray segment
A B A 8 A B
j \‘MW,, i / o / e
A i L I B

B Vs tot
perpendicutar

bisector .
Example 9 Example 10 -
BR bisects AD at point E. 8O is the perpendicular
IfAE=x"and ED =2x + 15 bisector of LV at point E.
find the length of AD. IfLE =x* and ED = x + 20,
solve for x.

Example 11

DA is the perpendicular
bisector of IS at point Y.
Ifm < DYS =x?- x, find the
value of x.




Date Geometry CC
Unit 4 Lesson 1: Segments HOMEWORK

Use the diagram below to answer the questions 1-4.
Show the calculation that you used to obtain your answer.

A B CD E F G H 1
2

1 ] 1 | ] 1 i ] $

I 1 ] 1 1] | E| L] H ; ll i : : } : l. :
9 -8§-7-6-5-43-2-101 3456 789
1. What is the distance between points C and H?

2. What is the distance between points [ and A?

3. What is the distance between points G and C?

4, What is the distance between points B and G?

3 L 2x~=18

5. Solve for x. ¢ .

¥

L1
L

6. A is the midpoint of CR. IfCA=x+4 and AR = g x +5, find the length of CR.

7. Eis the midpoint of DN. If DN =x* and DE =x + 24. Solve for the positive value of x.

8. IfAM=35y-1, AB =38, find the value of y.



Lesson 2: Angles and Angle Pairs

interor
B Mahitin
b side C

YOTICK

straighl
Mlagkitine

A B C

Pairs of Angles

@ Adjacent Angles are two angles that share a common vertex, a common
side, and no common interior points. (They share a vertex and side. but do not overlap.)

Draw a picture

© A Linear Pair 1s two adjacent angles whose non-comnion sides forin
opposite rays.

Draw a picture




® Complementary Angles are two angles the sum of whose measures is 90°.
Draw a picture

@ Supplementary Angles are two angles the sum of whose measures is 180°,
Draw a picture

Working With Angles

Angle Addition Postulate

If D lies in the interior of 24BC. then
mZABD + mzDBC = m<£ABC.

Draw a picture

Angle Bisector

Definition: | &2 angle bisector is a ray from the verfex of the angle into the interior
~J of the angle forming two congruent angles.

Draw a picture




Angles Forming a Straight Line

If the non-shared sides of two, or more, adjacent angles form a straight line, the
measures of the angles add up to 180°.

Draw a picture

Angles Around a Point

If two, or more, adjacent angles completely surround a point, the ineasures of the
angles add up to 360°,

Draw a picture




Example 1:

If the m<1 = 35° and the m<2 = 490", find the m<ABGC.

Example 2:
If the m<1 = 20° and the m<ABC = 65°, find m<2.

Example 3;

If the m<1 = (3x+5) °, the m<2 = {x+10)° and the m<ABC = 95°,
find the m<2.

Example 4:
If m<1:m<2 is 2:3 and the m<ABC is 45°, find the m<1.

Example 5:

<ABC is a right angle. If m<ABC = (¢ - 43x)°, find the positive value of x,

Example 6:

If AB.LBC and m<1 = 2x +40 and m<2 = 4x -10, find the measure of
both angles.

O~




Example 7:

a) What Is the complement of an angle that measures 30°7

b) An angle measures 15 more than twice its complement.

Find both angles.

Example 8:
If the m<1 = 45°, find m<2.

L

Example 9:
If the m<1 = (2x +40)° and the m<2 = (3x - 10)°, find m=1,

Example 10:

Find the supplement of a 73° angle.

Example 11:

Two angles are supplementary. The measure of the
larger angle is twice the measure of the smatler angle.
Find the measure of the larger angle.

Example 12:

1. The complement of 3x~20is

2. The supplement of 20-8x is




Name:

Pairs of Angles Practice

sestions 1 through 3 refer to the following:

— B

2

3

9

)

IfmsCBD =20° and meDBE=45°, find ms/EBC.

If mzABD =70°, m£EBD =40°, find m~ABE.

IfBE bisects ZABD and meABD =66°, find mZABE.

Find the measure of the complement of 60°.

Find the measure of the supplement of 120°.

-9

9

_10)

— 1

1635 -1 - Page 1

Find the measure of the supplement of60°.

Two complementary angles have measures in the ratio
2:4. What is the measure of the larger angle?

A) 80° Cy 60°

By 120° D) 30°

The measures of two supplementary angies are in the
ratio 2:7. Find the measure of the smaller angle.

A) 90° Q) 70°

B) 40° D) 20°

£A and /B are supplementary and the measure of ZB
is 5 less than four times £A. Find mzA.

£A and £B are complementary and the measure of ZB
js 2 more than three times the measure of ZA.
Find mzB.

Is 64° an acute angle, right angle, obtuse angle, or
straight angle?

19,



12)

13)

Is 145° an acute angle, right angle, obtuse angle, or
straight angle?

is 180° an acute angle, right angle, obtuse angle, or
straight angle?

Questions 14 and 15 refer to the following:

In the diagram befow, XGand EN intersect at A, AM L XG, and
msGAN =20°,

14)

15)

— 16

"X A 20°

5

Y

Narme an angle adjacent to ZMAG.

Find the measure of the supplement of LZEAG.

£1and £2 are supplementary. [fms1 =(3x - 17)* and
me2=(5x+21)°, find the value ofx.

)

19

— 19

1635+ 1-Page 2
£l and £2 are complementary, If ms1 = (x +3)* and
me2=(4x - 8)°, find the value of x.

In the accompanying diagram, BA L BC, and BD is
drawn.

A

C

IfmZABD = (2x + 18)° and msCBD = (4x - 18)°,
find x.

In the accompanying diagram, ABand CD intersect
atE,

C

D

Ifmzs AEC = (2x +40)° and msCEB = (x +20)°, find x.

i



Lesson 3
Intersecting Lines and Parallel lines Crossed by a Transversal

Definition: Vertical angles are a pair of non-adjacent angles formed by the
intersection of two straight line.

Example 1

Given:
straight lines 7» and n

Find the number of degrees
in the indicated angles.

Example 2
Given:
AB and CD
Find: m£DEB

ya



Example 3
Given:
CD bisects LACB
AE bisects £CAB
mLACH = 48° A D B
mLCAB = 56°
Find: m£LCFA; mg£EFD

MEAFD, mLCFE

Example 4

Ifm<1=114° and m< 6 = 36°,
find the measure of all other angles.

Parallel Lines Crossed by a Transversal

=}

= 1

Gl

Vertical Angles

LinearPairs

Corresponding Angles

AlternateInteriorAngles

Alternate Exterior Angles

Same Side Interior Angles

Same Side Exterior Angles

|3



Example 5 Solve for x and y oS 1 A 2'”/

/{15x - 5
/1287

Example 6:
If m<1=(5n)° and m<8 = (2n+66)°, find n.

Eim \
1N\2 !

Example 7 Example 8

Find the measure of <W. Find the measure of <.

41 35 117‘/
<W >

"

129\

i

<

In geometry, it may be necessary to add a line or segment to a diagram to help in solvineg a
g b £ £ p g
problem or proving a concept. Such an added line or segment is called an auxiliary line. The

word "auxiliary" means providing additional help or support.

4



Example 9 Example 10

Find the measure of < d. Find the measure of <b and < ¢.

b c
\d

> °
940 >
_35°
Example 11 Example 12
Solve for x. Find the measure of all numbered angles

15



Example 13

Steve drew line segments ABCD, EFG, BF, and CF
as shown in the diagram below. Sealene A BFC is
formed. :

A B y D

E F G

Which statement will allow Steve o prove
ABCD| EFG?

| ZCFG = LFCB

2 ZLABF = ZBFC

3 ZEFB= ZCFB

4 ZOCBF = ZGFC

Example 14

In the diagram below, EF intersects ABand CD at
G and H, respectively, and G is drawn such that
GH = IH.

A G 8
c /\ D
H i

F

I mZEGE = 50° and mZDIG = 115°, explain why
ABRCD.




— — “—
1 Transversal EF intersects AB and CD, as shown in

the diagram below,

-y

5/6

C /7 D
F

Which statement could always be used to prove

3 —>

AEB| CD?
) 22=,4
2) £7=/8

3) <3 and £6 are supplementary
4) Z1 and £5 are supplementary

2 A transversal intersects two lines. Which condition
would always make the two lines parallel?
I) Vertical angles are congruent.
2) Alternate interior angles are congruent.
3) Corresponding angles are supplementary.

4) Same-side interior angles are complementary.

3 Based on the diagram below, which statement is true?

b
o/
110° 115°/

s
/

¥
o

A

12¢°

1) ab
2) afec
3) b|e
4) dfe

— —>
4 In the diagram below, transversal 7U intersects PQ and

—
RS at Vand W, respectively.

S

R y///vv
U
IfmATVQ = 5x— 22 and mZ VWS = 3x + 10, for which

—F
value of x is PQ | RS ?

5 As shown in the diagram below, lines m and n are cut by
transversal p.

Ifm£1 = 4x + 14 and m£2 = 8x + 10, lines m and » are
parallel when x equals what number?

6 In the diagram below, line p intersects line 2 and line .

A
2
=

1

/

[fms1 = 7x and m£2 = 5x + 30, lines m and » are
parailel when x equals

1) 125

2) 15

3) 875

4) 105

>

&



7 Line » intersects lines / and m, forming the angles shown 11. Determine the measures of all numbered angles
in the diagram below.

[

- (6)(7 ’l
< / {18x ~12y° -

12 In the diagram below, lines # and m are cut by
Which value of x would prove { | m? transversals p and g. What value of x would make lines
1y 25 r and m parallel?

2) 45

3) 625 \M

4) 8.75 /\ ]
> {11

F

8 Lines p and g are intersected by line 7, as shown below.

If m<1 =7x—36 and m£2 = 5x + 12, for which va]ue of
)

F

xwould p | g?
Dy 17 _ p "
o ) 110
3) 83 re— 2
4y 97 T 2) 80
3) 70
4) 50
9 Peach Street and Cherry Street are parallel. Apple 13 In the diagram below, £[|m and ORLST at R,

Street intersects them, as shown in the diagram below.
If mZ1 =2x + 36 and m£2 = Tx - 9, what is m£19

Apple Street
i Peach Street
« Cherry Street 2 . If m£1 = 63, find m&£2,
N 14 In the diagram below of quadrilateral ABCD with
10 In the diagram below, line £ is parallel to line m, diagonal BD, m£A =93, mZADB =43, msC=3x+ 5,
and line w is a transversal. mLBDC=x+19, , and méDBC 2x+ 6 Determine if
Ifms2 =3x+17 and m<3 = 5x - 21, what is m<1? AB is parallel to DC. Explam your reasoning.
) 3 X
> > f

{Not drawn 1o scale)




Lesson 4: Triangle Properties
: : ] The sum of the measures of the interior angles of a triangle
E'HEOREM‘ equals 180°
Solve for x.
f
R 2) !\\
fr+31
N
.ff \
so»fj! \m
i
Find the measure of angle A.

A

3) 4) i

P

X /ol

o Jr+ 234

- / d

v 37 .\'+67\\ \

A / o'

45417 ;
/
Example 5:

In the diagram below of quadrilateral ABCD with diagonal BD,

and m < DBC =2x + 6.

m<A=93 m<ADB =43, m<C=3x+5 m<BDC=x+19

Determine if AB is parallel to DC. Explain your reasoning.

A

B

4



Example 6

Prove the theorem,
“The sum of the measures of the interior angles of a triangle is 180°.”

D C E
-

—_——————— -

A B
Given: A ABC
Prove: m<1 + m<2 + m<3 = 180

. "Mid-Segment Theorems": The mid-segment of a triangle, which
THEOREM:| joins the midpoints of two sides of a triangle, is parallel to the third side

of the triangle and half the length of that third side of the triangle.

mid-segment

Example 7

In AEFG, H, J, and K are midpoints. Find HJ, JK, and FG.

H:
JK:
FG:




Example 8

If A and B are midpoints of XY and E, solve for x:
Y

3x -1

X 34 r4

Example 9

Given Z, X, and Y are midpoints of OM, MN, and ON.
[fYZ=2x+3,and MN = 5x — 14, then YZ =




Date

Lesson 4 Triangle Properties HW Geometry CC
. The angles of triangle 4BC are in the ratio of 8:3:4, What is the measure of the smallest angle?

1) 12°

2) 24°

3) 36°

4y 72°

. In AABC, mZA=3x+1, m<B=4x-17, and m<C = 5x - 20. Which type of triangle is AABC?
1) right

2) scalene

3} isosceles

4) equilateral

. Juliann plans on drawing AABC, where the measure of £A4 can range from 50° to 60° and the measure of
£B can range from 90° to 100°. Given these conditions, what is the correct range of measures possible
for £C?

1) 20°to40°

2) 30°to 50°

3) 80°to 90°

4) 120°to 130°

. Inright ADEF, m/D =90 and mZF is 12 degrees less than twice mZE. Find mZE.

~In AABC, the measure of angle A4 is fifteen less than twice the measure of angle B. The measure of angle
C equals the sum of the measures of angle 4 and angle B. Determine the measure of angle B.

. In the diagram below, the vertices of A DEF are the midpoints of the 51des of equilateral triangle 4BC,
and the perimeter of AABC is 36 cm.
What is the length, in centimeters, of Z7?
1 6 B
2) 12
3) 18
4) 4 D

. In the diagram of A4BC, D is the midpoint of 4B, and E is the midpoint of BC'. A
If AC = 4x+ 10, which expression represents DE'?

1) z+2.5

2) 2x+5 4x + 10

3) Zx+ 10

4y 8x+20

. In the diagram of A U¥# below, A is the midpoint of UV, B is the mldpomt of UW, Cis the midpoint of

v, and AB and AC are drawn. u

If VW= 7x~ 3 and 48 = 3z + 1, what is the length of ¥C?




Lesson 5 Triangle Inequalities

¥ N

THEOREM:| The sum of the lengths of any two sides of a triangle must

be greater than the third side.

Example 1

Which sets of numbers could represent the lengths of the sides of
a triangle?

{4, 5, 6} {5, 12, 13} {8, 9, 17}

{2, 10, 13,} {7, 7,14}

Example 2

The plot of land illustrated in the accompanying diagram has a perimeter of 34 yards.

Find the length, in yards, of each side of the figure. Could these measures
actually represent the measures of the sides of a triangle? Explain your answer.

X +3 Jx e 1

4%




Determine the possible lengths of 3rd side of a TRIANGLE

5,7,

The third side of a triangle must be...

¢ Less than the sum of the other two sides
AND
¢ Greater than the difference of the other two sides

Examples:
3. Iftwo sides of a triangle have length 8 and 4,

what are possible lengths of the 3rd side?

4. If two sides of a triangle have length 3 and 12,
what are possible lengths of the 3rd side?




THEOREM: | In a triangle, the longest side 1s across from the largest angle.
In a friangle, the largest angle is across from the longest side.

Caoriverse:

Example 5

In AABC msA = 95 s/ B = 50, and msC = 35, Which expression correctly relates the
lengths of the sides of this triangle?

1) AB<BC <4

2) AB<AC<BC

3) AC<BC 4B

4) BC<AC <4B

Example 6

In A4ABC, AF =7, BC = 8. and AC= ¢. Which list has the angles of A4BC in order from
smalkest to largest?

1y £A.£B LT

2) LB LALT

3) ZCLBZA

4y £CLA LB

Example 7

As shown in the diagram of AACD below, B is a point on AC and DB is drawn.

D

66° 24°
A 5 C

Ifmsd = 66, msOD8 = 18, and msC = 24, what 1s the longest side of AABD?

Example 8

In AABC, m£A=x"+ 12, mZB = 11x+ 5, and mZC = 13x~ 17. Determine the longest side
of AABRC,




Example 9

As shown in the diagram below, 45 is a diagonal of trapezoid STAR, R4 I T,
mAATS = 48, mLRS4 = 47, and mZARS = 63,

R A

Determine and state the longest side of ASAT.




Date
Lesson 5: Triangle Inequalities HW Geometry CC

. On the banks of a river, surveyors marked locations 4, B, and C. The measure of ZACE = 70° and the
measure of ZABC = 65°. Which expression shows the relationship between the lengths of the sides of
this triangle?
1) 4B <BC < AC
2) BC <AB<AC
3) BC <AC < 4B
4) AC < AB < BC

. In scalene triangle ABC, mZB =45 and msC= 55. What is the order of the sides in length, from longest
to shortest?

1) 4B,BC, AC

2) BC, AC, AB

3) 4c,BC, 4B

4) BC, 4B, AC

. In AABC, mZA = 65 and m2B is greater than mZA. The lengths of the sides of AABC in order from
smallest to largest are
) 5,50, ic

. In APQR, PO =8, QR =12, and RP = 13. Which statement about the angles of APQR must be true?
1) mZQ>»mslP >mLR
2) mLQ > mlR>msLP
3) mLR>mLP > mlQ
4) msP>mlR > mLQ

. For which measures of the sides of AABC is angle B the largest angle of the triangle?
1) AB=2,BC=6AC=7

2) AB=6,BC=12 AC=38

3) AB=16,8C=9 AC=10

4) AB=18,BC=14,AC=5

. In the diagram below of AABC with side AC extended through D, m£4 = 37 and mZBCD = 117. Which
side of A 4BC is the longest side? Justify your answer. B

37" e
A c D

{Mat drawn to scale)



7. Which set of numbers represents the lengths of the sides of a triangle?
1) {51813)
2) {6,17.22)
3) {16,24,7)
4) {26,815}

8. Phil is cutting a triangular piece of tile. If the triangle is scalene, which set of numbers could represent
the lengths of the sides?
1) {247}
2) {4.5,6}
3) {3.58}
4) {5538}

9. Which set can not represent the lengths of the sides of a triangle?
1) {4,5 6}
2) {5511}
3) (77.12)
4y (3,88}
10. In £ ABC, AB =5 feet and BT =3 feet. Which inequality represents all possible values for the length of
AC, in feet?
1) 2240538
2) 2<AC<38
3) 324C=R7
4) 3<AC <7

11. The lengths of two sides of a triangle are 7 and 11. Which inequality represents all possible values for x,
the length of the third side of the triangle?
1) 42x518
2) 4<x£18
3) 4£x<18
4) 4<x<218
12. If two sides of a triangle are 1 and 3, the third side may be
1) 5
2) 2
3) 3
4y 4

13. José wants to build a triangular pen for his pet rabbit. He has three lengths of boards already cut that

measure 7 feet, 8 feet, and 16 feet. Explain why José cannot construct a pen in the shape of a triangle
with sides of 7 feet, § feet, and 16 feet.

14. In the diagram below of A4BC, D is a point on 4B, AC'=7, AD = 6, and BC' = 18. The length of DB

could be C
1) 5
2) 12
3 19 18
4y 25 7
~.
A 6 D B
{Not drawn to scale)

19



Lesson 7 Isosceles Triangles

Definition: | An isosceles triangle is a triangle with two congruent sides.

AN

Isosceles Isosceles Isoscelas
Acute A Right A Obluse A

Theorem: In a triangle, sides opposite congruent angles are congruent.
In a triangle, angles opposite congruent sides are congruent.

C

A B
Examples: o
1. In the diagram of AABC, AB = AC, 2. Given AJKL with JL = KJ..
if m<B = 40°, what is m<A? If m<J = 58°, what is m<L?

B
A -




Example 3:
In the diagram below of AABC, AB = EE: msd = 3x, and msB = x+ 20,

A
Bxy°

(x + 20)°

What is the value of »?

Example 4:

The vertex angle of an isosceles triangle measures 15 degrees more than one of its base
angles. How many degrees are there in a base angle of the riangle?

Example 5:

In the diagram below of isosceles A4BC, the measure of vertex angle B is 80°. If 4C
extends to point D, what is ms3C07?

Example 6:
In the diagram below, A LM 1is isosceles with 2O = MO.

i N

55"

28,
0

Ifmsd = 55 and msNOM = 28, what is maW 7

25



Example 7:

In the diagram of ABCL shown below, B4 is drawn from vertex B to point 4 on D¢, such
that BC' = DA,

0 A c

In ADAB, msD = %, mZDAB = 5530, and mzDBA = 3x—-60. In AABC, AB= gy -8 and
BC=dy~-2. [Only algebraic solutions can receive full eredit.} Find mgD. Find mZBAC.

Find the length of BC'. Find the length of e,

Altitudes in Isosceles Triangles A

THEOREM: | The altitude to the base of an isosceles triangle bisects the vertex angle.

THEOREM: | The altitude to the base of an isosceles triangle bisects the base.
Example &:

1 A4BC, AB = BC. An altitude is drawn from B 1o AC and intersscts Ac at D. Which
conclusion is nof always true?

1) £4BD = LCBD

2) £BDA= £BDC

3) AD=3BD

4y Ab=DC

3o
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