Geometry Honors Name K ey

Sem 1 (Jan 2017) A/S/N Review Per 4 /

Answer always {A), sometimes (S) or never {N).

Theorems are false. NV

if two lines are perpendicular, then their slopes are equak. N

A translation is the same as reflecting an object in two parallel lines. ¢ A

A pentagon is congruent to a hexagon. N\

Two planes parallel to the same line are parallel. A

If two angles are complementary, then they form a right angle. )

AAS proves two friangles congruent.

If two angles are congruent, then their supplements are congruent. A

. A congruence transformation changes the size of a figure

10. Theorems have true inverses. %

11. Three points determine exactly one plane. 5

12. Two angles which are congruent and adjacent form a straight angle. S

13. Definitions have true converses.

14.A right triangle is isosceles. S

15.1f two lines are noncoplanar, then they are skew. A

16.A reflection is a rigid motion A

17.The supplement of an acute angle is acute. /N

18. Two equilateral triangles are'congruent.

19.The slope of a horizontal line is zero. A

20. A triangle with two sides congruent is equiangular. 3

21.Congruent segments have the same length. £

22.The measure of the exterior angle of a triangle is 180°. A/

23.The median of a triangle bisects an angle. S

24 A conditional and its contrapositive are logically equivalent. A

25.1f two angles and a side of one triangle are congruent to two angles and a side of
ariother triangle, then the triangles are congruent. A

26.Three points are collinear. &

27.Correspaonding angles are congruent. S

28.Vertical angles are supplementary. S

29.Two lines crossed by a transversal are parallel. S

30.A dilation changes the size of a figure. &

31.Three points are coplanar, & A

32.Two obtuse angles are supplementary. N

33.The altitude of a triangle lies outside the triangle. S

34.The contrapositive of a given statement istrue. &

35.Two right angles are complementary. N

36.A triangle with no sides congruent is scalene. lq

37.An isosceles triangle is congruent to a right triangle. S

38. A rotation is the same as reflecting an object in two intersecting lines /‘)
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Name Date Class

%;, Practice B B
(¥ Understanding Points, Lines, and Planes

Use the figure for Exercises 1-7.

1. Name a plane. POSSIDIe answers: plane BCD: plane BED
2. Name a segment. BD, BC, BE, or CE

3. Name a line. Possible answers: EC; BC; BE

4. Name three collinear points.

points B, €, and £
3. Name three noncollinear pointé. e o
Possible answers: points 8, G, and D or points B, £, and

6. Name the intersection of a line and a segment not on the Iiﬁe. pﬂint B

7. Name a pair of opposite rays. ‘ BC and BE

Use the figure for Exercises 8~11.

. 8. Namse the points that determine plane R.
@ points X, ¥, and Z

9. Name the paint at which line m intersects
plane R. point Z

10. Name two lines in plane R that intersect line m.

XZ and Vé

11. Name a line in plane R that does not intersect

LrR——

line m. XY

Draw your answers in the space provided.

Michelle Kwan won a bronze medal in figure skating at the 2002 Sait Lake
City Winter Olympic Games.

12. Michelle skates straight ahead from point L and stops A —
at point M. Draw her path. L i

13. Michelle skates straight ahead from peint L and continues {ay » L

through point M. Name a figure that represents her path. L 7} F
Draw her path. i

@ 14, Michelle and her friend Alexei start back to back at point L
and skate in opposite directions. Michelle skates through
point M, and Alexei skates through point K, Draw their paths.
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Practice B
pL'B Measuring and Constructing Segments
Draw your answer in the space provided.
1. Use a compass and straightedge to caonstruct XY congruent to ov.
4 4
o l:( \Y "r“g
!
Find the coordinate of each point.
B E D c
«——— 1 i ¢ ; ¢ i >
-4 -35 -3 -2 -1 1} 1 2 3 4
2.0 0 3.0 _2 4. £ —3.9
Find each length.
5. _0.9 6. DB __4 7. EC_9.9
For Exercises 8-11, H is between fand J.
8. Hl = 3.9 and HJ = 6.2. Find &, _10.1
9. JI = 25and JH = 13. Find HJ. __12
10. H s the midpoint of 1, and fH = 0.75. Find HJ, _0-79
1. His the midpoint of J, and 1J = 9.4. Find 1H. __ &1
Find the measurements.
12 K x+05 L 3x -2 M
e 3% + 1.5 {
Find LM, __{
13. A pole-vaulter uses a 15-foot-long pole. She grips the
pole so that the segment below her left hand is twice
the length of the segment above her left hand. Her right
hand grips the pole 1.5 feet above her left hand. How tar 1.5 ft

up the pole is her right hand?

Copyright @ oy Hult, Rinehan and Winston. 2
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& Practice B
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Measuring and Constructing Angles

Draw your answer on the figure. A
1. Use a compass and straightedge to s
construct angle bisector DG . - 6
D IF >
c
2. Name eight different angles in the figure.
LA, LC, LABC, £ ABD, LADB, 8
£ADC, £CBD, and /. CDB A )
Y
Find the measure of each angle AT T
and classify each as acute, NS BT 5% s
right, obtuse, or straight, 963 e 2
Wi BN, %
| w
3. LYWZ 4, LXWZ 5. £ YWX
94G°; right 120°; obtuse 30°; acute

T'is in the interior of LPQR . Find each of the following.
6. mLPQTif MZPQR = 25° and m2AQT = 11, 14°
7. m£PQRIEMZPQR = (10x ~ 7)°, ML AQT = 5x°, and m£PQT = (4x -+ o). _123°
8. ML PQRIf O bisects 2 POR, m£RQT = (10x — 13)°, and mz PQT = 6x+ 1y, 44°

9. Longitude is a measurement of position around the equator of
Earth. Longitude is measured in degrees, minutes, and seconds.
Each degree contains 60 minutes, and each minute contains
80 seconds. Minutes are indicated by the symbol ’ and seconds
are indicated by the symbol *, Williamsburg, VA, is located at
76°42'25", Roanoke, VA, is located at 79°57'30", Find the 04 g
difference of their longitudes in degress, minutes, and seconds. , 3°15'85

10. To convert minutes and seconds into decimal parts of a degree,
divide the number of minutes by 80 and the number of seconds
by 3,600. Then add the numbers together. Write the location of
Roanoke, VA, as a decimal to the nearest thousandths of a degree, _ 79.958°

Copyright @ by Hall, finehart and Winstan, 3
All rights raserved.
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=1 Practice B
Pairs of Angles
1. 2 PQR and £ SQR form a linear pair. Find the sum of their measures. 180°
——
2. Name the ray that £ PQR and £5QH share. QR
Use the figures for Exercises 3 and 4.
o {8x ~ 20°)
3. supplement of £Z 137.9
42.1°

4. complement of 2 Y (110 — 8x)°

5. An angle measures 12 degrees less than three times its supplement. Find the

measure of the angle. 132°

6. An angle is its own complement. Find the measure of a supplement to this angle.

135°
7. +DEF and £ FEG are complementary. m2 DEF = (3x — 4)°, and m£ FEG = (5x + B)°.
Find the measures of both angles. m£LDEF = 29°, mL FEG = 61°

8. +.DEF and 2 FEG are supplementary. m£ DEF = (9x + 1)°,and m£FEG = (8x + 9)°.
Find the measures of both angles, m/DEF = 81°, m£ FEG = 8%°

Use the figure for Exercises 9 and 10.

In 2004, several nickels were minted to commemorate the Louisiana
Purchase and Lewis and Clark’s expedition into the American West. One
nickel shows a pipe and a hatchet crossed to symbolize peace between
the American government and Native American tribes.

9. Name a pair of vertical angles.

Pogsible answers: 21 and 23
or L2 ang £4

10. Name a linear pair of angles.
Possible answers: 21 and £2; 22 and £3; 23 and £4; 0r 21 and £4

11. L ABC and £ CBD form a linear pair and have
equal measures. Tell if LABC is acute, right, )
or obtuse. right

12. £ KLMand 2 MLN are complementary. LM

bisects 2 KLN. Find the measures of 2KLM 0. A0
and £ MLN. 45 3 45

Copyright © by Hol, Rinakart and Winston, 4 Holt Geametry
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8 Practice B
L Za 1-5 -

Using Formulas in Geometry

Use the figures for Exercises 1-3. A
1. Find the perimeter of triangle A. 12 1t 31t St
- | § it
2. Find the area of triangle A. 41t
' B
3. Triangle A is identical to triangle B. 2.4for2 2 1 &
Find the height h of triangle 8. 9 s
Find the perimeter and area of each shape.
4, square with a side 2.4 m in length 3. rectangle with length (x + 3) and width 7
P=9.6m A=576m P=2x+20,A=Tx+ 21
6. Although a circle does not have sides, it does have a perimeter. \
What is the term for the perimeter of a circie? gircumiesence
Find the circumference and area of each circle.
7. 8. 9.
Use 2 for ., Use 3.14 for . Leave  as .
C =~ 44 m{z C=~ 8§42 ¢m, C%ZgT(JH- 1)
A= 154 mi A =~ 7.065 ¢m A~ (X + 2x + 1)
10. The area of a square is % in®. Find the perimeter, 2 in,
1. The area of a triangle is 152 m?, and the height is 16 m. Fing the base. 19m

12. The circumference of a circle is 257 mm. Find the radivs. __12.5 mm

Use the figure for Exercises 13 and 14. 9it
Lucas has a 39-foot-long rope. He uses all the rope to 3 3t
outline this T-shape in his backyard. All the angles in
the figure are right angles. ' . 35 35k
13. Findx. ____ 1.5 1t
2 X X
14. Find the area enclosed by the rope. 42 ft
gz?%;i%gtrggx’g{iu, Rinahart and Winston, 5 HU" Geumetry
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o] Practice B
Midpoint and Distance in the Coordinate Plane
Find the coordinates of the midpoint of each segment.
1. TU with endpoints T(5, ~1) and L1, —5)

2. VW with endpoints V-2, ~6) and W(x + 2, y + 3)

3. Yis the midpoint of XZ. X has coordinates (2, 4), and

Y has coordinates (—1, 1). Find the coordinates of Z. ("4, _2)
Use the figure for Exercises 4-7.
4. Find AB. V26 units
5. Find BC. /26 unifs
6. Find CA. 4V'2 units
7. Name a pair of congruent segments. AB and BC
Name Date Class

1o Practice B

L,

Transformations in the Coordinate Plane
Use the figure for Exercises 1-3.

A £y s,

The figure in the plane at righf shows the preimage in the transformation TR

ABCD — A'8'C’D'. Match the number of the image (below) with the
name of the correct transformation.

A

T 7 O

&L

,

TG

1. rotation 2 2. translation 1 3. reflection

o e —;——r - '-:——!
i : - .

TR
i

‘4. Afigure has vertices at D(-2, 1), £(-3, 3), and F(0, 3). | E] -:4--%‘-"- :
After a transformation, the image of the figure has RN

R
vertices at 0’(—1, —2), E'(~3, =3), and F'(~3, 0). i, “p 1.l
Draw the preimage and the image. Then identify }*.F e
gy e tranafarmatinn ol 4
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Eson] Practice B
Using Inductive Reasoning to Make Conjectures

Find the next item in each pattern.

1. 100, 81, 64, 49, . . . 2.
oo g ©00..
30 ©

3. Alabama, Alaska, Arizona, . . . 4. west, south, east, . . .

Arkansas north

Complete each conjecture. .
5. The square of any negative nufmber is positive

6. The number of diagonals that can be drawn from one vertex in a convex polygon
that has n vertices is n—3

Show that each conjecture is false by finding a counterexample.
7. For any integer n, n° > 0.

Possible answers: zero, any negative number

8. Each angle in a right triangle
has a different measure. 45°

[ ] 45°

9. For many years in the United States, each bank printed its own currency. The varfety
of different bills led to widespread counterfeiting. By the time of the Civil War, a
significant fraction of the currency in circulation was counterfeit. If one Civil War
soldier had 48 bills, 16 of which were counierfeit, and another soldier had 39 bills,

13 of which were counterfeit, make a conjecture about what fraction of bills were
counterfeit at the time of the Civil War.

One-third of the bills were counterfeit.

Make a conjecture about each pattern. Write the next two items.

10.1,2,2,4,8,32, ... 11.@@@

Each item, starting with the Y O
third, is the produet of the two The dot skips over one vertex |
preceding items; 256, 8192, in a clockwise direction. )

Copyright @ Ly Hell, Rinshart and Winston,
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Practice B
3’8 Conditional Statements
Identify the hypothesis and conclusion of each conditionat.

1. If you can see the stars, then.it is night. 2. A pencil writes well if it is sharp.
Hypothesis: YOU £an see the stars. Hypothesis: __ A pencil is sharp,
Conclusion: It is night. Conclusion: 1he pencil writes welf.

Write a conditional statement fraom each of the following.
3. Three noncollinear points determine a plane.

If three points are noncollinear, then they determine 2 plane.

4. — if a food is a kumguat, then it is a fruit.

Determine if each conditional is true. If false, give a counterexampie.
5. If two points are noncollinear, then a right triangle contains one obtuse angle.

frue
6. If a liquid is water, then it is composed of hydrogen and oxygen.

trug

7. If a living thing is green, then it is a plant.

false; sample answer: a frog
8. “If Gis at 4, then GH is 3.” Write the converse,inverse, and contrapositive of this

statement. Find the truth value of each. e H
"_é T T T ) 6 T T T T é Foatl
Converse: i GH is 3, fhﬁ'n Gis at 4; false
Inverse: ” G is nﬂt ai 4, theﬂ GH is nﬂt 3; fals&‘
Contrapositive: it GH is not 3, then G is not at 4; frue
This chart shows a small part of the Mammalia — t”""“’“a':. :
class of animals, the mammals. Write a conditional dents rimates
to describe the relationship between each given pair.
’ givenp

9. primates and mammals If an animal is a primate, then # is 2 mammai.
10. lemurs and rodents Sample answer: If an animal is a lemur, then it is not a redent.
11. rodents and apes _oainple answer:  an animal is a rodent, then it is not 2n ape.

12. apes and mammals if an animal is an ape, then it is 2 mammal.
gge g?gt’ggx,:lglt. Ringhart and Winstgn, 9 Holi Geﬂmetrv

SRSISE L g

.
L

b v s st e A e

3
4 .
LN
L
1.
i
1]
t]

AR SRR s SRR R

“FRs



Name _ Date __ Class __

% Practice B }
Using Deductive Reasoning to Verify Conjectures ¢
Tell whether each conclusion is a result of inductive or deductive reasoning.

1. The United States Census Bureau collects data on the earnings of American citizens.
Using data for the three years from 2001 to 2003, the bureau concluded that the national

average median income for a four-person family was $43,527.
inductive reasoning

2. A speeding ticket costs $40 plus $5 per mi/h over the speed limit. Lynne mentions
to Frank that she was given a ticket for $75. Frank concludes that Lynne was driving

7 mifh over the speed limit.
deductive reasoning

Determine if each conjecture is valid by the Law of Detachment.
3. Given: If m£ABC = m4£CBD, then BC bisects 2 ABD. BC bisects £ ABD.

Conjecture: m£LABC = m.£CBD. invalid
4. Given: You will catch a catfish if you use stink bait. Stuart caught a catfish.

Conjecture: Stuart used stink bait. . invalid
5. Given: An obtuse triangle has two acute angles. Triangle ABC is obtuse.

Conjecture: Triangle ABC has two acute angles. valig

Determine if each conjecture is valid by the Law of Syllogism.

6. Given: If the gossip said it, then it must be true. If it is true, then
somebody is in big trouble.

Conjecture: Somebody is in big trouble because the gossip said it. valid

7. Given: No human is immortal. Fido the dog is not human. )
Conjecture: Fido the dog is immortal. invalid

8. Given: The radio is distracting when | am studying. If it is 7:30 P.m.
on a weeknight, | am studying.

Conjecture: If it is 7:30 P.m. on a weeknight, the radio is distracting. valid

Draw a conclusion from the given information.

9. Given: If two segments intersect, then they are not parallel. If two segments are
not parallel, then they could be perpendicular. EF and MN intersect.

EF and MN could be perpendicular.

10. Given: When you are relaxed, your blood pressure is relatively low. If you are
sailing, you are relaxed. Becky is sailing. )

Becky’s blood pressure is relatively low.

Copyrighl &% by HOll, Rinehart and Winsten. 10 Holt Geumetrv
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ﬁ Biconditional Statements and Definitions

{5

Write the conditional statement and converse within each biconditional.
1. The tea ketile is whistling if and only if the water is boiling.

Conditional: if the lea kettle is whistling, then the water is boiling.
Converse: if the water is beiling, then fhe lea kettle is whistling.

2. A biconditional is true if and only if the conditional and converse are both true.
Conditional: _if @ Biconditional is true, then the conditional and converse are bothtrue,
Converse: If the conditional and converse are both true, then the hiconditional istrue.

For each conditional, write the converse and a biconditional statement.
3. Conditional: If nis an odd number, then 7 —~ 1 is divisible by 2.

Converse: it — 11is divisible by 2, then ris an odd numbet,
Biconditional: ___ 1?18 an odd number if and only if n — 1 is divisible hy 2.

4. Conditional: An angle is obtuse when it measures between 90° and 180°.
Converse: If 21 angle measures hetween 90° and 180°, then the angle is obluse.
Biconditional; ANl angle is abtuse if and nnly if it measures between 80° and 180°.

Determine whether a true biconditional can be written from each
conditional statement. If not, give a counterexampie.

3. If the lamp is unplugged, then the bulb does not shine.

No; sample answer: The switch ¢ould he off.
6. The date can be the 29th if and only if it is not February.

No; possible answer: Leap years have a Feh. 201h.

Write each definition as a biconditional.
7. A cube is a three-dimensional solid with six square faces.

A tigure is a cube if and only i it is a three-dimensional solid with 8ixX

square faces,
8. Tanya claims that the definition of doofus is “her younger brother.”

A person is a doofus if and only if the parson is Tanya’s younger brother.

Copyrighl © by Holt, Ainehert end Winstan,
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% Practice B
Algebraic Proof

Solve each equation. Show all your steps and write a justification for each step.

1.%—(3 +10) = -3 2.t+65=3t— 13
1,. e _,  t+85—¢=3f—13— t(Sublr. Prop. of =)

5[5 (& + 10)] =5(~3) (Mt Prop.of=) o, 44 (Simplify.)

a-+ 18 =—15 (Simplify. ) 6.5+ 1.3 =2{—1.3+1.3 (Add. Prop. of =)

a+ 10 — 10 = —15 — 18 (Subtr. Prop.of =} 7.8 =2¢ {Simplity.)

a=-25 (Simplify.) _Zig_ - %! (Div. Prop. of =)
3.8=1 (Simplify.)
}=389 {Symmetric Prop. of =}

1
131t

3. The formula for the perimeter P of a rectangle with length € and width wis
P=2{¢ + w). Find the length of the rectangle shown here if the perimeter is olfeet. ¢

2
Solve the equation for € and justify each step. Pessibie answer:

P = 2({ + w) {Given) = 2¢ (Simplify.)
1. 1 =
9 7= 2(¢ + 1 ii) (Subst. Prop. of =) %E gig (Div. Prop. of =)
gf=2¢+2] (Distrib. Prop.) sl=¢  (simplity)
1op1- 1_51 - =3l i -
g 5 2 7 28+ 2 5 2 5 (Subtr. Prop. of =) £ 32 (Symmetric Prop. of =)
Write a justification for each step.
4. i Tx-3 — i
H 2x+6 | 3x~-3 g
Hi= Hl + IJ Seg. Add. Post.
7x ~ 3 = (2x + 6) + (3x — 3) Subst. Prop. of =
7x — 3 =5x+3 Simplify.
7x = Ex + 6 " Add. Prep. of =
2% = 6 Subtr. Prop. of =
=3 Div. Prop. of =

Identify the property that justifies each statement.

5. m=n80n=m . 6. LABC = LABC
Symmedtric Prop. of = Reflexive Prop. of =

7. KL=1K _ 8. p=gandg=—18s0p=-1. -,
Reflexive Prop. of == Transitive Prop. of = or Subst.

Gopyiighl § by H&m. Rirenan and Winston. 1 2 Hoh Genme[rv
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TEsson | Practice B L :
Geometric Proof

Lglraia,
1

Write a justification for each step. . ,;
I E 5
Given: AB = EF, Bis the midpoint of AC, 2—"" :
and E is the midpoint of DF. A — i
—~——— C H
1. Bis the midpoint of AC, .
and E is the midpoint of DF. Given
2. AB = BC, and DE = EF. Def. of mdpt.
3. AB = BC, and DE = EF. Det. of = segments
4. AB + BC = AC, and DE + EF = DF, Seq. Add. Post.
5. 2AB = AC, and 2EF = DF, Subst.
6. AB= EF Given
7. 2AB = 2EF Mult. Prop. of =
8. AC= DF __Subst. Prop. of =
9. AC = DF Del. of = segments

Fill in the blanks to complete the two-column proof.

10. Given: £ HKJ s a straight angle.
Kl bisects £ HKJ.
Prove: £ /KJis a right angle.

Proof:
Statements Reasons j

1. a._ £HKJ s a straight angle. 1. Given
2. m/HKJ = 180° 2. b. Def. of siraight 2 E
3. ¢c. k:} biseots L HKY 3. Given ;!
4. LIKS = LIKH 4. Def. of £ bisector :
5. m/IKJ = mLIKH 5. Def, of = 4 |
6.d. MLIKJS+ MLIKH=m/HKJ |5 , add. Post.
7. 2mIKJ = 180° 7. e. Subst. (Steps 2, 5, 8 ) :
8. m/IKJ = 90° 8. Div. Prop. of =

i 9. 2 IKJis a right angle. 9.f. Def. of right £

i e . wanes. A

Copyright @ by Holl, Rinahart and Winstan.
All 1ights resesved. 1 3
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s Practice B
ill Lines and Angles

For Exercises 1-4, identify each of the following in the figure. Sample answers:

1. a pair of parallel segments £ BE “ AD
g S o
2. a pair of skew segments ! AB and CF are skew.
F [—— [rr——
3. a pair of perpendicular segments 4 = CF L EF
4. a pair of parailel planes plane ABC lelane DEF
118
In Exercises 5-10, give one example of pi g;
each from the figure. At
¥ z
5. a transversal 6. parallel lines 7. corresponding angles
ling z lings x and y Sample answer:
Zland £3
8. alternate interior angles 9. alternate exterior angles 10. same-side interior angles
Sample answer: Sample answer; Sample answer:
£2 and L6 £1and £5 Z2and £3
Use the figure for Exercises 11-14, The figure shows a /(‘: electrical
utility pole with an electrical line and a telephone line. < A6 line
The angled wire is a tension wire. For each angle pair “ e tﬁgphone
given, identify the transversal and classify the angle / T
pair. (Hint: Think of the utility pole as a line for these tensionwire - utility pole
problems.)
11. £5and 26 12. 21 and 24
transy.: utility pole; same-side transv.: tension wire; aiternate
interior angles exterior angles _
13. £Z1and £2 14. Z5and 43
fransy.: lelephone line; transv.. utility pole; alternate
gorresponding angles interior angles

(o] ht & by Holt, Rinehar and Winsten,
Al?%rt;?s resex«eg l e 15 Holt Ge{lmetrv
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"LESSON PI'aCtice B e
E Lines and Angles

For Exercises 1-4, identify each of the following in the figure. Sample answers:

1. a pair of parallel segments E _ 55 " WEE o
2. a pair of skew segments B AB and CF are skew.
3. a pair of perpendicular segments Ac -F C-P L EF

4. a pair of parallel planes plane ABC || plane DEF

In Exercises 5-10, give one example of “ i;
each from the figure. a5
¥ r4
5. a transversal 6. parallel lines 7. corresponding angles
lineg z lines x and y Sample answer:
Zland 23
8. alternate interior angles 9. alternate exterior angles 10. same-side interior angles
sampie answer: Sample answer: Sample answer:
Z2and L6 Z1 and £5 £Z2and 2.3
Use the figure for Exercises 11-14. The figure shows a AT clectrical
utility pole with an electrical line and a telephone line. “ / a6 line
The angled wire is a tension wire. For each angle pair « S telephone
given, identify the transversal and classify the angle . / i "
pair. (Hint: Think of the utility pole as a line for these tension wire  utility pole
problems.)
M. £5and 46 12, 21 and 24
transv.: wlility pole; same-side transv.: tension wire: alternage
interior angles exterior angles _
13. £1and 22 14. /5and 23
iransv.: telephone line; transv.: ulility pole; aiternate
correspending angles interior angles
gﬁ:%rr"ggtggx‘;lgu, Rinehart and Winston, 1 5 HU" Gegme"v
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Geometric Proof

Write a justification for each step.

Given: AB = £F, Bis the midpoint of AC, 9/‘2"*“

and Eis the mid;zii?t of DF. X-—;—m_g.____a

1. Bis the midpoint of AC, )

and E is the midpoint of DF. Given
2. AB = BC, and DE = EF. Def. of mdpt.
3. AB = BC, and DE = EF, fef. of = segments
4. AB + BC = AC, and DE + EF = DF. Seq. Add. Post.
5. 2AB = AC, and 2EF = DF. Subst.
6. AB = EF (iven
7. 2AB = 2EF Mult. Prop. of =
8. AC = DF __Subst. Prop. of =
9. AC = DF Def. of = segments

Fill in the blanks to complete the two-column proof.

10. Given: £HKJ is a straight angle.
Kl bisects £ HKJ.
Prove: < IKJis a right angle.

Proof:
Statements Reasons
1.a. £ HKJis a straight angle. 1. Given
2. mzHKJ = 180° 2 h. Def. of straight £
4. LIKJ = LIKH 4. Def. of 2 bisector
5. mLIKS = m4iKH 5 Def.of= 4
6.d. MLIKJ + mLIKH = m/ HKJ 6. 2 Add. Post.
7.2m2IKJ = 180° 7. e. Subst. (Steps 25 9, 8 )
8. mLIKJ = 80° 8. Div. Prop. of =
9. £IKJis a right angle. 9. f. Det. of right £
%ﬁ%‘a’;}?‘s’i é@sg% 23"' RAinehart and Winsion, 13 Holt Geumetrv
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Name Date Class

“msav| Practice B
iﬂ Angles Formed by Parallel Lines and Transversals g

Find each angle measure.

135e
3 119

1. mzi 47° 2, ms2 119°

3. msABC 97° 4 msDEF

Complete the two-column proof to show that.same-side exterlor angles
are suppiementary.

5. Given: pf| g 1 v j‘;
Prove: m41 + ms3 = 180° i
Proof: P

Statements Reasons
1.pllq 1. Given
2.2 ML2+ mL3 = 180° 2. Lin. Pair Thm.
3. /1= 2 3. b. Corr. 4 Paost.
4c_ MLl =mL2 4. Def. of = 4
5.d M1+ me3 = 180° 5 a. Subst.

6. Ocean waves move in parallel lines toward the shore. . .
The figure shows Sandy Beaches windsurfing across e e 4
several waves. For this exercise, think of Sandy’s wake ' |

as a line. mZ1 = (2x + 2y)°and m£L2 = (2x + y)°. /70,‘

Find x and y. ¥ - 3

XN=__ 15 Y .
h!
ﬁ

y=_ 40

G it @ Ly 140}, Rinehart and Winston,
Sopyichn &Ly L1at, Rinehad and Wirston 16 Holt Geometry



LESSON PraCtice B

Name e Date __ o Class

Proving Lines Parallel

Use the figure for Exercises 1-8. Tell whether tines mand n < S
must be parallel from the given information. if they are, state n o afs
your reasoning. (Hint: The angle measures may change for 45
each exercise, and the figure is for reterence only.)
1. £7 =43 2. msL3 = (18x + 22)°, ms1 = (19x - 10)",
X =8
m | n: Conv. af AlL. Int. 4 Thm. m |l n; Conv. of Corr. 4 Post.
3. £7=1:86 4, ms2 = (5x + 3)°, mz3 = (8x - 5)",
x = 14
m and rrave waratled if and eniy i mil o Conv, of Same-Side
mel =807, .. It s Tom, i
5. mi8 = (6x - 1)°, msd =6Bx+3° x=9 6, ;5= .7
mand 1 ars not parailel. m |, Conv. of Corr. 4 Post.
7. 21 =25 8. msL6 = (x + 10)°, mL2 = (x + 15)°
mll m: Conv. of Alt. Ext. 4 Thm. m and n are not paraliel.

9. Look at some of the printed letters in a textbook. The small horizontal and
vertical segments attached to the ends of the letters are called serifs. Most of the
letters in a textbook are in a serif typeface. The letters on this page do not have
serifs, so these letters are in a sans-serif typeface. (Sans means “without” in French.)
The figure shows a capital letter A with serifs. Use the given information to write a
paragraph proof that the serif, segment Hi, is parallel to segment JK.

Given: Z1 and 3 are supplementary.
Prove: Hi | JK

12,4

Sample answer: The given information siates that 21 and 23 are
supplementary. £1 and 42 ars also supplemantary by the Linear Pair
Theoram. Therefore .3 and £.2 must be congruent by the Coagruent
Supplements Theorem. Since ~3 and ~.2 are congruent, Hf and JK
are parallel by the Converse of the Corresponding Angles Posiulats.

Copynght € by Hot, Ainetiart and Winsion 17 Hoit GEOmEtI’V
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Name _ Date Class

wssen) Practice B
Perpendicular Lines

For Exercises 1-4, name the shortest segment from the point to the line and
write an inequality for x. (Hint: One answer is a double inequality.)

1. g 2. G H i
1.5 X
> x4
9 J
| PR x<3.5
3. 4 4
6
x-~3
<L -
“H c D

AB: x>0

Compilete the two-column proof.

m
3. Given:m 1. n s
Prove: 21 and 22 are a linear pair of congruent angles. n
Proof: )
Statements Reasons
1. a. m.Jl n 1. Given
2.b.ML1 = 90°, m£2 = 90° 2. Def. of L
3. 1= 42 3. c. Def. of == 4
4. mL1 + mes2 = 180° 4. Add. Prop. of =
5.d.£1and 22 are a linear pair. (s, pes. of iinear pair

6. The Four Carners National Monument is at the intersection of the

borders of Arizona, Colorado, New Mexico, and Utah. It is called Eyomlng
the four corners because the intersecting borders are perpendicular.

if you were to lie down on the intersection, you could be in four states Utah | Colorado
at the same time—the only place in the United States where this is < ] >
possible. The figure shows the Colorado-Utah border extending north Arizona v u*;:’ico

in a straight line until it intersects the Wyoming border at a right angle.
Explain why the Colorado-Wyoming border must be parallel to the
Colorado—New Mexico border. Passible answer:

All the borders are straight lines, and the Colorado-Utah border is a transversal
o tha Colorado-Wyeming and the Colorado-New Mexico barders. Because the );
iransversal is perpendicular fo hoth borders, the horders must be paraliel.

Copyright 4 oy Hk, Rinekart and Winsion,

All £ights raserm, 18 Hﬂlt Gﬂﬂmetﬂ]



e
Ve

Name Date Class

o] Practice B
m Slopes of Lines

Use the slope formula to determine the slope of each line.

‘: T e
; ; 5 - W B { ii
LT S Lo 4 [
RN SEANEENY
cor ] Lo 1o TN i
Al 7ol N N
— 4% NRRANEE:
.....,..i..m.f . e Rend .,",...... : :,...,I...... — ,:
i ¥ [ ) i
— — 2
1. AB Zerg 2. CD - §
R K 7 1)
| i e
B IO S O L W A
E. . %G‘ Jad-
134 0§ f o} R
NERNY B 0 "
) ; E . 2 | .
5 ] !i 3 »
3. EF 2 4. GH undefined

Graph each pair of lines. Use slopes to determine whether the lines are parailel,
perpendicular, or neither.

————— Y ! Y7 ;

J e

~d
< TL // 5 X
] pd -
» i i X il -
...Ag.li../" i K ’I\*
5. 1J and KL for (1, 0), J(5, 3), K(6, —1), 6. PQand RS for P(5, 1), Q(-1, —1), AE, 1),

and L(0, 2) neither and 8(3, ~2) perpendicular

7. At a ski resort, the different ski runs down the mountain are color-coded according
to difficulty. Green is easy, blue is medium, and black is hard. Assume that the ski
runs below are rated only according to their slope (steeper is harder) and that
there is one green, one blue, and one black run. Assign a color to each ski run.

-4 - .5 _5
Emerald (m = 2) Diamond (m = 3) Ruby (m -3)
green hlack hlue
Copyright @ by Holt, Rinehadt and Winston, 19 Halt GeOmelrv
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LESSON Practice B . _,,:
Ei Lines in the Coordinate Plane J

Write the equation of each line in the given form.

1. the horizontal line through (3, 7) in 2. the line with slope ——g- through (1, -5) in
point-slope form point-slope form
3. the line through (—-;- ~%) and (2, 14)in 4. the line with x-intercept —2 and y-intercept
slope-intercept form -1 in slope-intercept form
=1,
Graph each line.
CT T P T A V7 T
N 1 of 1oz ~ i 0 N
» + (N - i | L ST . e I
5.y+3=4§(x+1) ‘ 6.y=—--g—x+2
Determine whether the lines are parallel, intersect, or coincide.
7.x-5y=0,y+1= Js_(x + 5) ' coincide
8. 2y+2=x’1x=-—-1 +y pal‘a"el
= 4{x — 3), 3 =-1 intersect
9. y=4(x 3),4 + 4y e

An aquifer is an underground storehouse of water. The water is in tiny crevices and
pockets in the rock or sand, but because aquifers underlay iarge areas of land, the
amount of water in an aquifer can be vast. Wells and springs draw water from aquifers.

10. Two relatively small aquifers are the Rush Springs (RS) aquiter and the Arbuckle-
Simpson (AS) aquifer, both in Oklahoma. Suppose that starting on a certain day
in 1985, 52 million gallons of water per day were taken from the RS aquifer, and
8 million gallons of water per day were taken from the AS aquifer. If the RS aquifer
began with 4500 million gallons of water and the AS aquifer began with 3000 million
gallons of water and no rain fell, write a slope-intercept equation for each aquifer
and find how many days passed until both aquifers held the same amount of water.
(Round to the nearest day.)

RS: y = —52x + 4500; AS: y = —8x + 3000; 34 days

C\, -

Copyright © by Holt, Ringhart and Winsten,
Al rights reserved, ' 20
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Key
Additional ¢ch 3 review problems
1. Write an equation, in Standard Form, for the ling parallel to 2x — 4y = 3 and passing through (-2, 4)

me -{_!; y-Y: ‘(m+2) | X2y = 1o/
y '/ 22"#"}

2y-B = x+2
2. Write an equation, m Standard Form, for the line perpendlcularto 2x — &y = 1 and with the same y-
interceptas y = 3x + 1 (0 [ ™ - _.. m, = =

-"‘

: <2
Y=Yz mOx-x) 27—7--9
. 5
y-1=z"gX f Sx +2y = 2]
3. Write an equation, in Standard Form, for the perpendlcular bisector of the segment whose
endpoints are (4, 5} and (2, —3) m - T35 Y m,= o

Myt = ("*2 52 ) 2~
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© Name ' Date Class

Bra 8 Compositions of Transformaﬁons
Draw the resilt of each composition of isometries.

1. Rotate AXYZ 90° about point P 2. Reflect ALMN across line g and then
and then translate it along V. translate it along T.

' \_A 9 T,
7 o
Pe . M
/ . . o
z ‘ : LQ
. N N

3. ABCD has vertices A{—3, 1), B(—1, 1), 4. APQR has vertices P(1, —1), Q4, —1),

C{—~1, —1), and D{—3, —1). Rotate and R(3, 1). Reflect APQR across the
ABCD 180° about the origin and then x-axis and then reflect it across y = x.
translate it along the vector {1, —3). : e
| 4 - 1 idg
S FRON SO S IO ﬁ { /“'f N
A . P~
A 2o
X ¢ X
. 2 1o L 21l nf ENE
I i S BT 2

5. Ray draws equilateral AEFG. He draws two lines that make a 60° angle
through the triangle’s center. Ray wants to reflect AEFG across {, and
then across £,. Describe what will be the same and what will be diﬁ‘erent
about the image of AE"F"G" compared 1o AEFG.

P
abfiad

g u;k.,*,«- 21 el gt

’

BT
I TSR

B

54

Draw two lines of reflection that produce an equivalent transformation for each figure,

6. translation: STUV — &' T'U' V' 7. rotation with center P; STUV — S'T'U'V
s T & T g T Uy v’
H
v u 4 U v u T S
Copytight © by Ho, Riiehast and Wenston. ) ) 79 ) ) Hu]t Geomielry
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{ —mon] Practice B ' .
- Classifying Triangles :

cl 945

Name. Date Class

Classity each triangle by its angle measures.
{Note: Some triangles may belong to
more than one class.)

1. AABD 2. AADC ¢ 3. ABCD

ohiuse right acule

Classity each triangle by its side lengths. ' H

(Note: Some triangles may belong to more than one class.) 8.9 I

4. AGI 5. AHI 6. AGHJ

scalene equilateral; isosceles isosceles

Find the side lengths of each triangle.

7. 3x—-04 P 8.
x4+ 14 Q

T U
10n - 21
ot oy 1
PR= RQ =23 PQ =1 ST=5U=TU=>5

9. Min works in the kitchen of a catering company. Today her job is to
cut whole pita bread into small triangles. Min uses a cutting machine, g cm
so every pita triangle comes out the same. The figure shows an
example. Min has been told to cut 3 pita triangles for every guest.
There will be 250 guests. If the pita bread she uses comes in
squares.with 20-centimeter sides and she doesn’t waste any
bread, how many squares of whole pita bread will Min have to cut up?

22 pieces of pita bread

10. Follow these instructions and use a protractor to draw a triangle with
sides of 3 cm, 4 em, and 5 ¢m. First draw a 5-cm segment. Set your
compass to 3 cm and make an arc from one end of the 5-cm —_
segment. Now set your compass to 4 cm and make an arc from
the other end of the 5-cm segment. Mark the point where the arcs
intersect. Connect this point to the ends of the 5-cm segment. 3cm
Classify the triangle by sides and by angles. Use the
Pythagorean Theorem to check your answer. ¢

scalene, right

4 cmp

-,

Eﬁ‘.’%’ﬁ?ﬁ",ﬁ :r\t :Igh. Rinehart and Winston. 21 H oit & eom etfv

LN L




P AT R

e o B e,

ChS

Name _ Date Class

-m Practice B
8 Angle Relationships in Triangles
1. An area in central North Carolina is known as

the Research Triangle because of the relatively
large number of high-tech companies and research
universities located there. Duke University, the
University of North Carolina at Chapel Hill, and
North Carolina State University are all within this
area. The Research Triangle is roughly bounded Raleigh
by the cities of Chapel Hill, Durham, and Raleigh.
From Chapel Hill, the angle between Durham and Raleigh
measures 54.8°. From Raleigh, the angle between Chapel Hill
and Durham measures 24.1°. Find the angle between _ °
Chapel Hill and Raleigh from Durham. 101.1

2. The acute angles of right triangle ABC are congruent. o
Find their measures. 45

The measure of one of the acute angles In a right triangle is given. Find the
measure of the other acute angie.

3. 44.9° 45.1° 4. (90 - z)° z° 5. 0.3° 89.7°

Find each angle measure.

o Py 230
Clizo (Bx = 13°
. {Gx+2)r

A 8 ©s R Q

6. m.B 60° 7. mZPRS 41°

8. In ALMN, the measure of an exterior angle at N measures 99°.

msil = %x" andmsM= %—x°. Find mZL, msM, and m2LNM. 3303 '650'; 81°

9. meEandmeg A4 AX° 10. meTand me V 108°§ 108°

T (10n - 2)°

@n + 9%

11. In AABC and ADEF, m£ZA=mzDand mZB = m.E. Find m/ Fif an exterior
angle at A measures 107°, m£B = (5x + 2)°, and m£C = (5x + 5)°.

12. The angle measures of a triangle are in the ratio 3 : 4 : 3. Find the angle.
measures of the triangle. a4°; 72° 54°

Copyright & by 1 alt, Rinehart and Winston.
All n%h%s rgsarved, 22
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%Practice B

| Congruent Triangles

In baseball, home plate is a pentagon. Pentagon ABCDE is a diagram 17in.

of a regulation home plate. The baseball rules are very specific about

the exact dimensions of this pentagon so that every home plate is sein 2'5 "
congruent to every other home plate. If pentagon PQRST is another 12090 loo2in
home plate, identify each congruent corresponding part. __ 3 o
1. 8= 4D " 2. sB=_Z2.Q 3. FA= _I_E_
a. tg=_2LT 5. POo=_ AB 6. 6= _ED _
E M
Given: ADEF = ALMN. Find each value. 83 (1 15y
1100 2x + 3
7.mLL = __ AN 15y + 1.3 L
3. EF = 373 A o N 25.4
9. Write a two-column proof. v y
Given: LU= LUWV = L2ZXY = /7
UV=WV=XY=ZV UX = W2
Prove: AUVW = AXYZ \
. U WX F4
Proof: Possible answer;
Statements Reasons
A Us /UMW = /2XY=/7 1. Given
2. LV= 1Y 2. Third 4 Thm.
3. UV= WV, XY= ZY 3. Given
4. UX = Wz 4. Given
3. UX = WZ, WX = WX 5. Def. of = segs.

Aeilexive Prop. of =

0. UX=UW+ WX, WZ= XZ + WX |5. Seg. Add. Post.
1. UW+ WX = XZ + wx 7. Subst.
8. UW = XZ 8. Subtr, Prop. of =
9. AUVW = AXYZ 9. Def. of = As
10. Given: ACDE = AHIJ, DE = 9x, and IJ = 7x + 3. Find x and DE.
' X = %; DE = 13%

11. Given: ACDE = AHIJ, msD = (Sy + 1), and maf = (6y — 25)°.
Find y and m2.D.

y =26, m/D = 131°

Cogyright @ by Holt, Rinehart and Winston
Al?gr,izﬁs raserved, e 23 Holt Geam&iry
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sy | Practice B
El Triangle Congruence: SSS and SAS

Write which of the SSS or SAS postulates, if either, can be used to prove the
triangles congruent. If no triangles can be proved congruent, write neither.

4 3
4
SAS

1. neither 2.

3. neither 4,

Find the value of x so that the triangles are congruent.

20x
{6x ~ 27)~ {dx+ 70
22% - 3.6 '
17

S. x= 1.8 6. x=

The Hatfield and McCoy families are feuding over some land. Neither family will
be satisfied unless the two triangular fields are exactly the same size. You know

that Cis the midpoint of each of the intersecting segments. Write a two-column
proof that will settle the dispute.

7. Given: Cis.the midpoint of AD and BE. 4 E
Prove: AABC = ADEC . ¢
Proof: Possible answer:
‘ Statements Reasons

1. Cis the midpoint of AD and BE. |1. Given
2. AC=CD, BC= CE 2. Def. of mdpt.
3. AC= CD, BC= CE 3. Def. of = segs.
4. LACB = / DCE 4. Vert. 4 Thm.

5. AABC = ADEC 5. SAS

Copyright © by Holt, Rinehan and Winston,

All rightss reserved. 24 Hﬂli GEUI'IIEtI'}'
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Name Date Class

Practice B
Triangle Congruence: ASA, AAS, and HL

Students in Mrs. Marquez’s class are watching a film on the uses of geometry

in architecture. The film projector casts the image on a flat screen as shown in
the figure. The dotted line is the bisector of L ABC. Tell whether you can use each
congruence theorem to prove that AABD = ACBD. |f not, tell what else you need
to know,

1. Hypotenuse-Leg
No; you need to know that AB = CB.

2. Angle-Side-Angle
Yes

3. Angle-Angle-Side
Yes, if you use Third 4 Thm. first.

Write which postulate, if any, can be used to prove the pair of
triangles congruent.

N HL 5. ASA or AAS
6. none 7. AAS or ASA

P T
Write a paragraph proof. S i—% '
8. Given: £PQU = £ TSU,
£QUR and £SUR are right angles. -1

Prove: ARUQ = ARUS
Possible answer: All right angles are congruent, so 2~ QUR = / SUR.
£ZRQU and £ PQU are supplementary and 2~ RSU and 2 TSU are supple-
mentary by the Linear Pair Theorem. But it is given that LPQU= /£ TSU, so
by the Congruent Supplements Theorem, L RQU = / RSU. RU = RU by

-the Reflexive Property of =, so ARUQ = ARUS by AAS.

Copyright © by Holt, Rinehart and Winston.

All rights resarved, 25 Holt Geometw
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Name _ Date Class

Practice B
Triangle Congruence: CPCTC

1. Heike Dreschler set the Woman’s World Junior Record for the
long jump in 1983. She jumped about 23.4 feet. The diagrarm
shows two triangles and a pond. Explain whether Heike
could have jumped the pond along path BA or along 201
path CA. Pussible answer: Because £ DCE = 2 BCA by the

Vertical 4 Thm. the triangles are congruent by ASA, and each side in AABC has the

same length as its corresponding side in AEDC. Heike could jump ahout 23 ft. The

distance along path BA is 20 ft because BA correspands with DE, so Heike could
fave jumped this distance. The distance along path CA is 25 ft because CA

corresponds with CF, so Heike could not have jumped this distance.

Write a flowchart proof. K; J

2. Given: 2L = £J, KI|| TM

Prove: ZLKM = 2 JMK . M
(k3 || i) —(aLMK = A
Given Alt. Int. £s Thm.
(4L=2d  }—(ALKM= AJMK)
Given 1 AAS
(KM= KM (LLKM = 2 JMK)
Reflex. Prop. of = CPCTC
Write a two-column proof. F tpG
3. Given: FGHiis a rectangle. , " H
Prove: The diagonals of a rectangle have equal lengths. Possible answet:
Statements ~ Reassons
1.FGHI is a reciangle. 1. Given
2. Fl= GH, £FIHand 2 GHI are right angles. | 2. Def. of rectangle
3. £LFIH= £ GHI 3. Rt. £ =Thm.
4. H=1H | 4. Reflex. Prop. of =
5. AFIH = AGHI 2. SAS
6. FH= GI 6. cPeTC
1. FH= @GI | 1. Def. of = segs.

gl?pgh?;urgg%;i;h, Rinehact and Winsion, 26 Hﬂu 1] eomeiw
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Practice B
ntroduction to Coordinate Proof

Position an isasceles triangle with sides of 8 units, 5 units, and 5 units
in the coordinate plane. Label the coordinates of each vertex.
(Hint: Use the Pythagorean Theorem:.)

1. Center the long side on the x-axis 2. Place the long side on the y-axis centered
at the origin. at the origin.
I P e YN eEE
[ COHN )
110, 8) L N
: v H L SN .
NG EERRINCY)
; (N I \ a'. l i_? io ‘? :
T g @ -/
! Loyt
Write a coordinate proof. A
Uil YR U SO A
3. Given: Rectangle ABCD has vertices A(0, 4), 4] { S f’ ai
B(8, 4), C(6,0), and D(0, 0). Eisthe qep b th e
midpoint of DC. Fis the midpoint of DA. T
Prove: The area of rectangle DEGF is one-fourth 'fon. é = !cif
the area of rectangle ABCD. RN

Possible answer: ABCD is a rectangle with width AD and length DC. The
area of ABCD is (AD){DC) or (4)(6) = 24 square units. By the Midpoint

Farmula, the coordinates of E are (D 42‘ 5, 0 ; 0) = (3, 6) and the coor-

dinates of F are (D '; 0, 0 ';_' 4 ) = (0, 2). The x-coordinate of Eis the
length of rectangle DEGF, and the y-toordinate of Fis the width. So the
area of DEGF is (3)(2) = 6 square units. Since 6 = —1—(24), the area of

rectangle DEGF is one-fourth the area of rectangle ABCD.

Capyright & by Holi, Rinehan and Winstan.
Al ighis raserved 27
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Practice B | ' S )
. BN Isosceles and Equilateral Triangles |
An altitude of a triangle is a perpendicular segment from a vertex H
to the line containing the opposite side. Write a paragraph proof
that the altitude to the base of an isosceles triangle bisects the base.
1. Given: Hl=HJ, HK L IJ ! J

Prove: HK bisects 7J.

* Possible answer: 1 is given that HI is congruent to HJ, so £/ must be con-

gruent 10 £ J by the Isosceles Triangle Theorem. £/KH and 2 JKH are both
right angles by the definition of perpendicular lines, and all right angles are
congruent. Thus by AAS, AHKIi is congruent to AHKJ. IK is congruent to KJ
hy GPCTC, so HK hisects /J by the definition of segment biseetor.

2. An obelisk is a tall, thin, four-sided monument that tapers to a pyramidal top.
The most well-known obelisk to Americans is the Washington Monument on
the National Mall in Washington, D.C. Each face of the pyramidal top of the
Washington Monument is an isosceles triangle. The height of each triangle is
55.5 feet, and the base of each triangle measures 34.4 feet. Find the length,
to the nearest tenth of a foot, of one of the two equal legs of the triangle. 98.11t

Find each value.

X A $-
Y z B c

3. mLX= 45° 4. BC = \/E
Qps. 2 G "
H .
' DR » «
3n-+18 J
P K
5. Po~360r9 6. mLK = 76°
Fe——k Y
{30t + 20)W (i
5 5 3.57° T
4
8 o
‘ s
%\\ " e
A —C pl .y F’;" " T )
9. mLA=_ 30° 10, x = 89

gﬁ??gﬁ%?‘ri 2?;‘ L 1;It, Ritiahart and Winstan. 28 H 0 It G eomet rv



Al

Name Date

Class

ﬁa ["LESSON | Practice B '
b Perpendicular and Angle Bisectors

Diana is in an archery competition. She stands at A, and
the target is at D, Her competitors stand at Band C.

1. The distance from each of her competitors to her target is

equal. Explain whether the flight path of Diana’s arrow, AD,

must be a perpendicular bisector of BG.
Passible answer: The flight path of Diana’s

arrow does not have to he a perpendicular

hisector of BC. For that to be true, Diana must

be equidistant from each of her competitors.

Use the figure for Exercises 2-5.
2. Given that line pis the perpendicular bisector of
XZ and XY = 15.5, find ZY, 15.5
3. Given that XZ = 38, YX = 27,and YZ = 27,
find Zw, 19

4. Given that line p is the perpendicular bisector of XZ; XY = 4n,

7
and YZ = 14, find n. 5 0r 3.5

(SR
o

5. Given that XY = ZY, WX = 6x _ 1, and XZ = 10x+ 18, find ZW. a3

Use the figure for Exercises 6-9,
6. Given that FG = HG and m/ FEH = 55°, find
m£GEH. 27.5°
7. Given that EG bisects £ FEH and GF = V3, find GH,
V2
8. Given that 2 FEG = LGEH, FG = 10z - 30, and
HG = 7z + 6, find FG, 80

9. Given that GF = GH, m/ GEF = £ a°, and ML GEH = 245, find a, 9

Write an equation in point-élope form for the perpendicular bisector

of the segment with the given endpaints.

10. L(4, 0), M2, 3) 1. 7(0, -3), U0, 1)
y—3=2(x-1)
2 y+1=0x-10)or
y+1=10
g;%gﬂnrg gyvgf;n. Rinahart and Winston. 29

12. A(-1, 6), B(~3, —4)
y-1=-lx+2)
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[LEssoN | Practice B
Bisectors of Triangles

Use the figure for Exercises 1 and 2. SV, TV, and TV are
perpendicular bisectors of the sides of APGQR. Find each length.

1. RV 26 2. TR 24

Find the circumcenter of the triangle with the given vertices.
3. A0, 0}, B(0, 5), C(5, 0) 4. D(0,7), E(-3, 1), F(3, 1)

(.25 25 | 0 3.25

Use the figure for Exercises 7 and 8. GJ and 7J are angle
bisectors of AGHI. Find each measure.

5. the distance from J1o GH 64.3

6. MsJGK 23°

Raleigh designs the interiors of cars. He is given two
tasks to complete on a new production model.

7. Atrangular surface as shown in the figure is moided into the driver's side door
as an armrest. Raleigh thinks he can fit a cup holder into the triangle, but he’ll

have to put the largest possible circle into the triangle. Explain how Raleigh
can do this. Sketch his design on the figure.

Possible answer: Raleigh needs to find the incircle of the triangle. The

incircle just touches all three sides of the triangle, so it is the: largest

circie that will fit. The incenter can be found by drawing the angle

hisector from each vertex of the triangle. The incircle is drawn with the

incenter as the center and a radius equal 1o the distance to one of the sides.

8. The car’s logo is the triangte shown in the figure. Raleigh has to
use this logo as the center of the steering wheel. Explain how
Raleigh can do this. Sketch his design on the figure.

Possible answer: Raleigh needs to find the circumecircle
of the triangle. The circumecircle just touches all three
vertices of the triangle, so it fits just around it. The

circumcenter can be found by drawing the perpendicular bisectors of the

sides of the triangle. The circumeircle is drawn with the circumcenter as

center and a radius equal to the distance from the center to one of the verlices.

Copyright € by Hox, Rineharn and Winsten.
All ﬂgh?s rasarvad, 30
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[ LESSON ] Practice B

Medians and Altitudes of Triangles

Use the figure for Exercises 1-4. GB = 12% and CD = 10. A
Find each length.

1. FG 5% 2.8F | qg F \
'__3- GD 3% 4. 0OG 6—32- c = B

5. Atriangular compass needle will turn most
easily if it is attached to the compass face
through its centroid. Find the coordinates
of the centroid.

Find the orthocenter of the triangle with
the given vertices.

6. X(-5, 4), Y(2, -8), Z(1, 4) 7. A0, —1), B(2, -3), C(4, ~1)
{ 2 . 3 ) { P =3 )

Use the figure for Exercises 8 and 9. AL, TM, and JR are
medians of AHLJ, K,

2
8. Find the area of the triangle. 36 m

9. If the perimeter of the triangle is 49 meters, then find the
length of MH. (Hint: What kind of a triangle is it?) 25m

10.25 m

10. Two medians of a triangle were cut apart at the centroid to make the four
segments shown below. Use what you know about the Centroid Theorem
to reconstruct the original triangle from the four segments shown. Measure
the side lengths of your triangle to check that you constructed medians, ,
(Note: There are many possible answers.) P

2x

———lll

1
. X gy

- Y

Possible answer:

Copyright © by Holt, Rinahart and Winston,
Rl g rasoipg, | onart and Winston 31 Holt Geometry
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o] Practice B
The Triangle Midsegment Theorem
Use the figure for Exercises 1-6. Find each measure.

1. H___ 91 2. DF 39

3. GE 9.1 4. msHIF 08°

5. msHGD 122° 6. msD 58°

The Bermuda Triangle is a region in the :
Atlantic Ocean off the southeast coast of o
the United States. The triangle is bounded Miamito San Juan 11038 gpiami
by Miami, Florida; San Juan, Puerio Rico; B o uda (1042
and Bermuda. In the figure, the dotted lines

are midsegments.

Bermuda

=&

San Juan

7. Use the distances in the chart to find the perimeter of . .
the Bermuda Triangle. . 3045 mi

8. Find the perimeter of the midsegment triangle within _ o,
the Bermuda Triangle. 1522.5 mi

9. How does the perimeter of the midsegment triangie compare to
the perimeter of the Bermuda Triangie?

It is half the perimeter of the Bermuda Triangle.

Write a two-column proof that the perimeter of a
midsegment triangle is half the perimeter of the friangle.

10. Given: US, 8T, and TU are midsegments of APQR. o/ N

Prove: The perimeter of ASTU = 1(PQ + QR + AA). ‘
Possihle answer: P T A

_Statements | Reasans

1.US, ST, and TU are midsegments of 1. Given
APQR.

9 ST = %pa, TU = EOR’ Us = %RP 2. Midsegment Theorem

3. The perimeter of ASTU = ST+ TU + ys. |3- Definition of perimeter

4. The perimeter of ASTU = %Pﬂ + %aﬁ 4. Substitution

+1
FZRP.

3. The perimeter ASTU = %(PO + QR + RP) {5. Distributive Property
' of =

R eaatog Fmaadt ard Wirston 32 Holt Geometry
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Indirect Proof and Inequalities in One Triangle
Write an indirect proof that the angle measures of a 8
triangle cannot add to more than 180°. )

1. State the assumption that starts the indirect proof. 1 N
mst + ms2 + ms3 > 18g° A c 5

2, Use the Exterior Angle Theorem and the Linear Pair Theorem to write the indirect proaf.
Possible answer: Assume that MLt + ms2 + ms3 > 180°. £ 4 is an
exterior angle of AABC, so by the Exterigr Angle Theorem, m21 +
M2 =ms4. z3and /4 are a linear pair, so by the Linear Pair
Theorem, m23 + ms4 = 180°. Substitution leads to the conclusion that
MLl +ms2 +ms3 = 180°, which contradicts the assumption. Thus
the assumption is false, and the sum of the angle measures of 2 triangle
cannot add fo more than 18p°.

3. Write the angles of ADEFin order from smallest to largest. F b
1
LF; LD;: L E 2 E
E
!
H

4. Write the sides of AGH/ in order from shortest to longest.

rr— ——

HI, GH; GI

Tell whéther a triangle can have sides with the given lengths.
If not, explain why not.

58816M0;8+8=16 4 05,0.7,0.3_ YeS 7. 10%, 4,14 _yes

8. 3x+ 2, x°, 2x when'x = 4 yes
9. 3x + 2, X2,2xwhen x=g6 D0, 12 + 20 < 36

The fengths of two sides of a triangle are given. Find the range of
possible lengths for the third side,

10. 8.2 m, 35m 11, 298 ft, 177 ft 12, 3% mi, 4 mi

12 1
LIm<s<.Im 12fi<s<475p y M <s<T75mi

13. The annual Cheese Rolling happens in May at Gloucestershire, England. As the name

return, he will fly back from London to New York City (3470 miles) to visit his aunt. Then
Renaldo heads back to Atlanta. Atlanta, New York City, and London do not lie on the

Renaldo could travel beiween 8562 miles and 15,502 miles

Copyight © by Halt, Ringhart and Winston.
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Practice B
Inequalities in Two Triangles

Compare the given measures.

M c E A

2 A 10 Q \

)L 5.5 12 y 2 " al

e : +laa
B D& F S
5.5 Y 10 T
1. msKand msM 2. ABand DE 3. QRand ST

M/ZK<msM AB < DE QR > ST

Find the range of values for x.

4. : (3x - 21)° 6. 12
m .
11
W {x+12
153
5

"
_ 17
7 < x < 58 3 <X<+%
3. 37.5 7. 5o° } o0 T
. dx—-2 4x -7
—2<x<10.5 >4

8. You have used a compass to copy and bisect segments and angles and fo draw
arcs and circles. A compass has a drawing leg, a pivot leg, and a hinge at the
angle between the legs. Expfain why and how the measure of the angle at the
hinge changes if you draw two circles with different diameters.

Possible answer: The legs of a compass and the tength spanned hy it
ferm a triangle, hut the lengths of the legs cannot change. Therefore any
two settings of the compass are subject to the Hinge Theorem. To draw
a larger-diameter circle, the measure of the hinge angie must be made
farger. To draw a smaller-diameter cirele, the measure of the hinge
angie must he made smaller.

c ight @ by Haolt, Rinehart and Winston,
A aes rasare, e and Winston 34 Holt Geometry



