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Chapter 1  
The basics of Geometry: 

points, lines, planes, angles, and more. 
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GUIDED PRACTICE 

Vocabulary Check.l 1. Explain what a conjecture is. 

Concept Check .I 2. How can you prove that a conjecture is false? 

Skill Check ./ Sketch the next figure in the pattern. 

Describe a pattern in the sequence of numbers. Predict the next number. 

5. 2,6, 18,54, .. . 

7.256,64,16,4, .. . 

9.7.0, 7.5, 8.0, 8.5, .. . 

6.0,1,4,9, ... 

8. 3, 0, - 3, 0, 3, 0, ... 

10. 13, 7, 1, -5, ... 

11. Complete the conjecture based on the pattern you observe. 

3+4+5=4·3 

4+5+6=5·3 

5+6+7=6·3 

6+7+8=7·3 

7+8+9=8·3 

8 + 9 + 10 = 9·3 

9+ 10+ 11 = 10·3 

10 + 11 + 12 = 11 ·3 

11 + 12 + 13 = 12· 3 

Conjecture: The sum of any three consecutive integers is ? 

PRACTICE AND ApPLICATIONS 

ct:GI:liUiJliW 
Extra Practice 
to help you master 
skills is on p. 803. 

~iidib'lbiii' 
HOMEWORK HELP 

Example 1: Exs.12-15, 
24,25 

Example 2: Exs.16-23, 
26-28 

Example 3: Exs.29-33 
Example 4: Exs. 34-39 
Example 5: Exs. 40, 41 
Example 6: Exs. 42, 43 

SKETCHING VISUAL PATTERNS Sketch the next figure in the pattern. 

12. 

13. O§J Oil [) ..... 
!it 

14. ~ [] ~ 15. [ffJ 
DESCRIBING NUMBER PATTERNS Describe a pattern in the sequence of 
numbers. Predict the next number. 

16. 1,4,7,10, ... 17.10,5,2.5,1.25, .. . 

18. 1, 11, 121, 1331, .. . 19.5,0, -5, -10, .. . 

20.7,9,13,19,27, .. . 21. 1,3,6,10,15, .. . 

22.256,16,4,2, .. . 23. 1.1, 1.01, 1.001, 1.0001, ... 
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ct:'iwidiillUI 
~ HOMEWORK HELP 

. Visit our Web site 
www.mcdougallittell.com 
for help with Exs. 29-31. 

VISUALIZING PATTERNS The first three objects in a pattern are shown. 
How many blocks are in the next object? 

24. 25. 

MAKING PREDICTIONS In Exercises 26-28, use the pattern from Example 1 
shown below. Each square is 1 unit x 1 unit. 

2 3 4 5 

26. Find the distance around each figure. Organize your results in a table. 

27. Use your table to describe a pattern in the distances. 

28. Predict the distance around the twentieth figure in this pattern. 

MAKiNG CONJECTURES Complete the conjecture based on the pattern you 
observe in the specific cases. 

29. Conjecture: The sum of any two odd numbers is 7 

1 + 1 = 2 

1 + 3 = 4 

3+5=8 

7 + 11 = 18 

13 + 19 = 32 

201 + 305 = 506 

30. Conjecture: The product of any two odd numbers is 7 

1 X 1 = 1 

lX3=3 

3 X 5 = 15 

7Xll=77 

13 X 19 = 247 

201 X 305 = 61,305 

31. Conjecture: The product of a number (n - 1) and the number (n + 1) is 
always equal to 7 

3 • 5 = 42 - 1 6 • 8 = 72 - 1 

4·6 = 52 - 1 

5·7 = 62 - 1 

7·9 = 82 - 1 

8·10 = 92 - 1 

CALCULATOR Use a calculator to explore the pattern. Write a 
conjecture based on what you observe. 

32.101 X 34 = _...:...7_ 

101 X 25 = _...:...7_ 

101 X 97 = _-,-7_ 

101 X 49 = _...:...7_ 

33. 11 X 11 = 7 

111xlll= 7 

1111 X 1111 = 7 

11,111 X 11,111 = 7 

1.1 Patterns and Inductive Reasoning 
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/ TECHNOLOGIST 
Laboratory technologists 
study microscopic celis, 
such as bacteria. The time 
it takes for a population 
of bacteria to double (the 
doubling period) may be 
as short as 20 min. 

~ CAREER LINK 
www.mcdougallittell.com 

FINDING COUNTEREXAMPLES Show the conjecture is false by finding a 
counterexample. 

34. All prime numbers are odd. 

35. The sum of two numbers is always greater than the larger number. 

36. If the product of two numbers is even, then the two numbers must be even. 

37. If the product of two numbers is positive, then the two numbers must both 
be positive. 

38. The square root of a number x is always less than x. 

39. If m is a nonzero integer, then m + 1 is always greater than 1. 
m 

GOLDBACH'S CONJECTURE In Exercises 40 and 41, use the list of the first 
prime numbers given below. 

{2, 3, 5,7,11,13,17,19,23,29,31,37, ... } 

40. Show that Goldbach's Conjecture (see page 5) is true for the even numbers 
from 20 to 40 by writing each even number as a sum of two primes. 

41. Show that the following conjecture is not true by finding a counterexample. 

Conjecture: All odd numbers can be expressed as the sum of two primes. 

42. BACTERIA GROWTH Suppose you are studying bacteria in biology class. 
The table shows the number of bacteria after n doubling periods. 

o 1 2 3 4 5 

3 6 12 24 48 96 

Your teacher asks you to predict the number of bacteria after 8 doubling 
periods. What would your prediction be? 

43.l!mi!DcONNECTlON Diagrams and formulas for four molecular 
compounds are shown. Draw a diagram and write the formula for the next 
two compounds in the pattern. 

F F F F F F F F F F 
I I I I I I I I I I 

F-C-F F-C-C-F F-C-C-C-F F-C-C-C-C-F 
I I I I I I I I I I 
F F F F F F F F F F 

CF4 CzFs C3FS C4F10 

o USING ALGEBRA Find a pattern in the coordinates of the points. Then 
use the pattern to find the v-coordinate of the point (3, 1). 

45",_:. _lj-. 
.. , 

-1 xi 
- --- ---- ----- ---

46. ' •• _jf-'-.. -.. - -"'Y'. 
' -1 x 
,-----,-----_ .. - -- ----

, , '" 
,--'-' <11-2 - -

, , 

____ c ______________ _ 
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Test 
Preparation 

47. MULTIPLE CHOICE Which number is next in the sequence? 

45,90, 135, 180, ... 

®205 ® 210 ©215 ®220 

48. MULTIPLE CHOICE What is the next figure in the pattern? 

® ® © 

®225 

* Challenge DIVIDING A CIRCLE In Exercises 49-51, use the information about regions 
in a circle formed by connecting points on the circle. 

~.hWJii;Hfflll 
www.mcdougallittell.com 

MIXED REVIEW 

If you draw points on a circle and then connect every pair of points, the circle is 
divided into a number of regions, as shown. 

'i>:\ ;'~".!~~:.' : <:.;}. e····· ~ ......... ~ ... '.:. 
2 regions 4 regions ? 

49. Copy and complete the table for the case of 4 and 5 points. 

Number of points on circle 2 3 4 5 6 

Maximum number of regions 2 4 ? ? ? 

50. Make a conjecture about the relationship between the number of points on 
the circle and number of regions in the circle. 

51. Test your conjecture for the case of 6 points. What do you notice? 

PLOTTING POINTS Plot in a coordinate plane. (Skills Review, p. 792, for 1.2) 

52. (5,2) 

56. (-2,7) 

53. (3, -8) 

57. (-3,8) 

54. (-4, -6) 

58. (4, -1) 

55. (1, -10) 

59. (-2, -6) 

EVALUATING EXPRESSIONS Evaluate the expression. (Skills Review, p. 786) 

62. (-4)2 63. -72 

66. (_2)2 + 22 67. (-10)2 + (-5)2 

FINDING A PATTERN Write the next number in the sequence. (Review 1.1) 

68. 1,5,25,125, .. . 69. 4.4, 40.4, 400.4, 4000.4, .. . 

70. 3, 7, 11, 15, .. . 71. -1, + 1, -2, +2, -3, .. . 

1.1 Patterns and Inductive Reasoning 
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GUIDED PRACTICE 

Vocabulary Check ./ 

Concept Check ./ 

Skill Check ./ 

-~~~ 

1. Describe what each of these symbols means: PQ, PQ, PQ, QP. 

2. Sketch a line that contains point R between points Sand T. Which of the 
following are true? 
~ ~ 

A. SR is the same as ST. 
~ ~ 

B. SR is the same as RT. 
~ --> --> --> 

C. RS is the same as TS. D. RS and RT are opposite rays. 
--> --> 

E. ST is the same as TS. F. ST is the same as TS. 

Decide whether the statement is true or false. 

3. Points A, B, and C are collinear. 

4. Points A, B, and C are coplanar. 
~ 

5. Point F lies on DE. 
~ 

6. DE lies on plane DEF. 
~ ~ 

7. BD and DE intersect. 
~ 

8. BD is the intersection of plane ABC and plane DEF. 

PRACTICE AND ApPLICATIONS 

~dHiiiiiin' 
Extra Practice 
to help you master 
skills is on p. 803. 

c':iiiHikiiliiii 
HOMEWORK HELP 

Example 1: Exs. 9--43 
Example 2: Exs. 44-49 
Example 3: Exs. 50, 51 
Example 4: Exs. 52-67 

EVALUATING STATEMENTS Decide whether the statement is true or false. 

9. Point A lies on line 1!. 10. A, B, and C are collinear. 

11. Point B lies on line 1!. 12. A, B, and C are coplanar. 

13. Point C lies on line m. 14. D, E, and B are collinear. 

15. Point D lies on line m. 16. D, E, and B are coplanar. 

NAMING COLLINEAR POINTS Name a point that is 
collinear with the given points. 

17. FandH 

19. KandL 

21.] andN 

23. Hand G 

18. GandK 

20. Mand] 

22. KandH 

24. ]andF 

NAMING NONCOlUNEAR POINTS Name three points in the diagram that 
are not collinear. 

25. 26. 

N P a 

27. 

~ A 
1.2 Points, Lines, and Planes 
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NAMiNG COPLANAR POINTS Name a point that is coplanar with the 
given points. 

28. A, B, and C 29. D, C, and F B 

30. G, A, and D 31. E, F, and G A 

32. A. B, and H 33. B, C, and F H 

34. A, B, and F 35. B, C, and G 

C 

F 

NAMING NONCOPlANAR POII\lTS Name all the points that are not coplanar 
with the given points. 

36. N, K, and L 37. S, P, and M K L 

38. P, Q, and N 39. R, S, and L 

40. P, Q, and R 41. R, K, and N S 

42. P, S, and K 43. Q, K, and L 
Q 

COMPLETiNG DefiNITIONS Complete the sentence. 
- ~ 

44. AB consists of the endpoints A and B and all the points on the line AB that 
lie ? 
------'> ~ 

45. CD consists of the initial point C and all points on the line CD that lie 
? 

46. Two rays or segments are collinear if they ? 
------'> ------'> 

47. CA and CB are opposite rays if ? 

SKETCHING FIGURES Sketch the lines, segments, and rays. 

48. Draw four points i, K, L, and M, no three of which are collinear. 
------'>-~ ------'> 

Then sketch iK, KL, LM, and Mi. 

49. Draw five points P, Q, R, S, and T, no three of which are collinear. 
~~-- ------'> 

Then sketch PQ , RS, QR, ST, and TP. 
~ 

50. Draw two points, X and Y. Then sketch XY. Add a point W between X and Y 
------'> ------'> 

so that WX and WY are opposite rays. 
------'> 

51. Draw two points, A and B. Then sketch AB . Add a point C on the ray so that 
B is between A and C. 

4~ EVERYDAY INTERSECTIONS What kind of geometric intersection does 
the photograph suggest? 

52. 53. 54. 

Chapter 1 Basics of Geometry 
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COMPLETING SENTENCES Fill in each blank 
with the appropriate response based on the 
points labeled in the photograph. 
~ <----;> 

55. AB and BC intersect at ? 

~ ~ 

56. AD and AE intersect at ? 

~ ~ 

57. RG and DR intersect at _7_. 

58. Plane ABC and plane DCG intersect at _7_. 

59. Plane GRD and plane DRE intersect at _7_. 

60. Plane EAD and plane BCD intersect at _7_. 

SKETCHING FIGURES Sketch the figure described. 

61. Three points that are coplanar but not collinear. 

62. Two lines that lie in a plane but do not intersect. 

Red Cube, by sculptor 
Isamu Noguchi 

63. Three lines that intersect in a point and all lie in the same plane. 

64. Three lines that intersect in a point but do not all lie in the same plane. 

65. Two lines that intersect and another line that does not intersect either one. 

66. Two planes that do not intersect. 

67. Three planes that intersect in a line. 

!j' TWO-POINT PERSPECTIVE In Exercises 68-72, use the information and 
diagram below. 
In perspective drawing, lines that do not intersect in real life are represented in a 
drawing by lines that appear to intersect at a point far away on the horizon. This 
point is called a vanishing point. 

D 

The diagram shows a drawing of a house with two vanishing points. You can use 
the vanishing points to draw the hidden parts of the house. 

68. Name two lines that intersect at vanishing point V. 

69. Name two lines that intersect at vanishing point W. 
<----;> <----;> 

70. Trace the diagram. Draw EV and AW. Label their intersection as G. 
<----;> <----;> 

71. Draw FV and BW. Label their intersection as H. 

72. Draw the hidden edges of the house: AG, EG, BR, FR, and GR. 

1.2 Points, Lines, and Planes 
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GUIDED PRACTICE 

1. What is a postulate? Vocabulary Check ./' 

Concept Check ./' 2. Draw a sketch of three collinear points. Label them. Then write the Segment 
Addition Postulate for the points. 

3. Use the diagram. How can you determine 
BD if you know BC and CD? if you know 
AB and AD? 

Skill Check./' Find the distance between the two points. 

4. C(O, 0), D(5, 2) 

~ 
A 8 

6. M(l, -3), N(3, 5) 

7. P( -8, -6), Q( -3,0) 

5. G(3, 0), H(8, 10) 

8. S(7, 3), T(l, -5) 9. V( -2, -6), W(l, -2) 

Use the Distance Formula to decide whether JK == KL . 

10.1(3, -5) 
K(-1,2) 
L( -5, -5) 

11.1(0, -8) 
K(4,3) 
L(-2, -7) 

12.1(10,2) 
K(7, -3) 
L(4, -8) 

PRACTICE AND ApPLICATIONS 

c':ii'leJIUiiB5' 
Extra Practice 
to help you master 
skills is on p. 803. 

[':iiU"}ihiiBi' 
HOMEWORK HELP 

Example 1: Exs. 13-18 
Example 2: Exs.19-33 
Example 3: Exs. 34-43 
Example 4: Exs. 44-54 

MEASUREMENT Measure the length of the segment to the nearest 
millimeter. 

13. A • 14. 

~ 
15. 

~ 8 

0 E 

17. 

I: 
16.~ 

G 

BETWEENNESS Draw a sketch of the three collinear points. Then write the 
Segment Addition Postulate for the points. 

19. E is between D and F. 

21. M is between Nand P. 

20. H is between G and 1. 

22. R is between Q and S. 

_LOGICAL REASONING In the diagram of the collinear points, PT = 20, 
QS = 6, and PQ = QR = RS. Find each length. 

23. QR 

25.PQ 

27.RP 

29.SP 

24. RS 

26.ST 

28. RT 

30. QT 

1.3 Segments and Their Measures 

M 
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c ~ HOMEWORK.ELF 
.. Visit our Web site 

www.mcdougallittell.com 
for help with Exs. 34-36. 

~ USING ALGEBRA Suppose M is between Land N. Use the Segment 

Addition Postulate to solve for the variable. Then find the lengths of LM, 
- -
MN, and LN. 

31. LM = 3x + 8 

MN= 2x - 5 

LN= 23 

32. LM = 7y + 9 

MN = 3y + 4 

LN = 143 

1 
33. LM = 2z + 2 

3 
MN = 3z + 2 
LN = 5z + 2 

DiSTANCE FORMULA Find the distance between each pair of points. 

34. 35. 36. 

-2,4) 
..~. -

X; 

DISTANCE FORMULA Find the lengths of the segments. Tell whether any of 
the segments have the same length. 

37. 38. i)'pJ)(1,: 
! ; ! I 

, I , 
:---- --- :---- -,- f--- I --

.i • IJ5, 6) 

39. I "y • 

X 

PI], 6) 

CONGRUENCE Use the Distance Formula to decide whether PO s::; OR. 

40. P(4, -4) 
Q(1, -6) 
R( -1, -3) 

41. P( -1, -6) 
Q( -8,5) 
R(3, -2) 

42. P(5, 1) 43. P( -2,0) 
Q(10, -14) 
R( -4, -2) 

Q( -5, -7) 
R( -3,6) 

CAMBRIA INCLINE In Exercises 44 and 45, use the information about 
the incline railway given below. 
In the days before automobiles were available, railways called "inclines" brought 
people up and down hills in many cities. In Johnstown, Pennsylvania, the 
Cambria Incline was reputedly the steepest in the world when it was completed 
in 1893. It rises about 514 feet vertically as it moves 734 feet horizontally. 

44. On graph paper, draw a coordinate 
plane and mark the axes using a scale 
that allows you to plot (0, 0) and 
(734,514). Plot the points and connect 
them with a segment to represent the 
incline track. 

45. Use the Distance Formula to estimate 
the length of the track. 

Workers constructing the 
Cambria Incline 

Chapter 1 Basics of Geometry 
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DRIVING DISTANCES In Exercises 46 and 47, use the map of cities in 
Louisiana shown below. Coordinates on the map are given in miles. 
The coordinates of Alexandria, Kinder, 
Eunice, Opelousas, Ville Platte, and 
Bunkie are A(26, 56), K(O, 0), £(26, 1). 
0(46,5), V(36, 12), and E(40, 32). 

46. What is the shortest flying distance 
between Eunice and Alexandria? 

60 

50 

40 

30 

20 

10 

y 

47. Using only roads shown on the map, 
what is the approximate shortest 
driving distance between Eunice 
and Alexandria? 

Kinder 
" 

10 20 30 40 50 60 70 x 

lONG-DISTANCE RATES In Exercises 48-52, find the distance between 
the two cities using the information given in the table, which is from a 
coordinate system used for calculating long-distance telephone rates. 

Buffalo, NY 

Chicago,ll 

Dallas, TX 

Miami. FL 

48. Buffalo and Dallas 

50. Miami and Omaha 

(5075, 2326) 

(5986, 3426) 

(8436,4034) 

(8351, 527) 

Omaha, NE (6687,4595) 

Providence, RI (4550,1219) 

San Diego, CA (9468, 7629) 

Seattle, WA (6336.8896) 

49. Chicago and Seattle 

51. Providence and San Diego 

52. The long-distance coordinate system is measured in units of vD.l mile. 
Convert the distances you found in Exs. 48-51 to miles. 

CAMPUS PATHWAYS In Exercises 53 and 54, use the campus map below. 
Sidewalks around the edge of a campus quadrangle connect the buildings. Students 
sometimes take shortcuts by walking across the grass along the pathways shown. 
The coordinate system shown is measured in yards. 

dorm dorm 

dorm classroom dorm 

c.. 
o 
3 

53. Find the distances from A to E, from E to C, and from C to A if you have to 
walk around the quadrangle along the sidewalks. 

54. Find the distances from A to E, from E to C, and from C to A if you are able 
to walk across the grass along the pathways. 

1.3 Segments and Their Measures 
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Test 
Preparation 

55. MULTIPLE CHOICE Points K and L are on AB. If AK > BL, then which 
statement must be true? 

® AK<KB 

@ KL<LB 

®AL<LB ©AL>BK 

® AL+ BK>AB 

56. MULTiPLE CHOICE Suppose point M lies on CD, CM = 2· MD, and 
CD = 18. What is the length of MD? 

®3 ®6 ©9 @l2 * Challenge THREE-DIMENSIONAL DISTANCE In Exercises 57-59, use the following 
information to find the distance between the pair of points. 

~.jitiiUiliil'1Uii 
www.mcdougallittell.com 

MIXED REVIEW 

In a three-dimensional coordinate system, the distance between two points 

(Xl' YI' Zl) and (x2' Y2' Z2) is 

57. P(O, 20, -32) 
Q(2, -10, -20) 

58. A( -8, 15, -4) 
B(10, 1, -6) 

59. F(4, -42,60) 
G( -7, -11,38) 

SKETCHING VISUAL PATTERNS Sketch the next figure in the pattern. 
(Review 1.1) 

EVALUATING STATEMENTS Determine if the statement is true or false. 
(Review 1.2) 

. ~ 

62. E lies on BD. 
~ 

63. E lies on BD. 

64. A, B, and D are collinear. 
~ ~ 

65. BD and BE are opposite rays. 

66. B lies in plane ADC. 
~ ~ 

67. The intersection of DE and AC is B. 

81 
I 

NAMING RAYS Name the ray described. (Review 1.2 for 1.4) 

68. Name a ray that contains M. 

69. Name a ray that has N as an endpoint. 

70. Name two rays that intersect at P. p 

71. Name a pair of opposite rays. 

o 

E 

Chapter 1 Basics of Geometry 
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GUIDED PRACTICE .............................................................................................................................. 

Vocabulary Check ./ 

Concept Check ./ 

Skill Check ./ 

Match the angle with its classification. 

A. acute B. obtuse 

I"L 2"~BA 
8 C ~ 

C. right 

3. \ 

AB~ 
C 

D. straight 

4"7\ 
Use the diagram at the right to answer the questions. Explain your 
answers. 

5. Is LDEF == LFEG? 

6. Is LDEG == LHEG? ~ 45° 

45° 

of • • ~ 7. Are LDEF and LFEH adjacent? 

8. Are LGED and LDEF adjacent? 
0 E H 

Name the vertex and sides of the angle. Then estimate its measure. 

9. ~ + 
D \JF 

E 

10. ~ 

L~ 
M N 

11. H j.J 
Classify the angle as acute, obtuse, right, or straight. 

13. mLA = 180° 

15. mL C = 100° 

14. mLB = 90° 

16. mLD = 45° 

PRACTICE AND ApPLICATIONS 

~~ii;;j·JiU;lli1l5J 
Extra Practice 
to help you master 
skills is on pp. 803 
and 804. 

~i!NidljidiJ 
HOMEWORK HelP 

Example 1: Exs.17-22 
Example 2: Exs. 23-34 
Example 3: Exs. 35-43 
Example 4: Exs. 38, 39 

NAMING PARTS Name the vertex and sides of the angle. 

17. 18. 19. 

x 

a 

NAMING ANGLES Write two names for the angle. 

20. A 21. 8 C -----.;: 22. PL-s-
T 

1.4 Angles and Their Measures 
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:t'~ SURVEYOR 
"~.;P.. Surveyors use a tool 

called a theodolite, which 
can measure angles to the 
nearest 1/3600 of a degree. 

~ CAREER LINK 
www.mcdougallittell.com 

MEASURING ANGLES Copy the angle, extend its sides, and use a 
protractor to measure it to the nearest degree. 

23. 24. 25. 

B c D E 

ANGLE ADDITION Use the Angle Addition Postulate to find the measure of 
the unknown angle. 

26. mLABC = .l 27. mLDEF = .l 28. mLPQR =.l 

1200 

D E F 

lOGiCAL REASONiNG Draw a sketch that uses all of the following 
information. 

D is in the interior of LBAE. 
E is in the interior of L DAF. 
F is in the interior of L EAC. 

mLBAC = 1300 

mLEAC = 1000 
mLBAD = mLEAF = mLFAC 

29. Find mL FAC. 

32. Find mLDAE. 

30. Find mLBAD. 

33. Find mLFAD. 

31. Find mLFAB. 

34. Find mL BAE. 

p 

CLASSifYING ANGLES State whether the angle appears to be acute, right, 
obtuse, or straight. Then estimate its measure. 

35. 

y]F 
36. H 37. 

~ 
M L 

E 

lOGICAL REASONING Draw five points, A, 8, C, D, and E so that all 
three statements are true. 

38. LDBE is a straight angle. 
LDBA is a right angle. 
LABC is a straight angle. 

39. C is in the interior of LADE. 
mLADC + mLCDE = 1200

• 

L CDB is a straight angle. 

o USING ALGEBRA In a coordinate plane, plot the points and sketch 
LA8C. Classify the angle. Write the coordinates of a point that lies in the 
interior of the angle and the coordinates of a point that lies in the exterior 
of the angle. 

40. A(3, -2) 
B(5, -1) 
C(4, -4) 

41. A(5, -1) 
B(3, -2) 
C(4, -4) 

42. A(5, -1) 
B(3, -2) 
C(O, -1) 

43. A(-3, 1) 
B( -2,2) 
C(-1,4) 

Chapter 1 Basics of Geometry 
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Test' . 
Preparation 

GEOGRAPHY For each city on the polar map, estimate the measure of 
L BOA, where B is on the Prime Meridian (0° longitude), 0 is the North 
Pole, and A is the city. 

44. Clyde River, Canada 45. Fairbanks, Alaska 46. Angmagssalik, Greenland 

47. Old Crow, Canada 48. Reykjavik, Iceland 49. Tuktoyaktuk, Canada 

PLAYING DARTS In Exercises 50-53, use the following information 
to find the score for the indicated dart toss landing at point A. 
A dartboard is 18 inches across. It is divided 
into twenty wedges of equal size. The score 
of a toss is indicated by numbers around 
the board. The score is doubled if a dart 
lands in the double ring and tripled if 
it lands in the triple ring. Only the 
top half of the dart board is shown. 

171 
50. mLBOA = 160°; AO = 3 in. 

51. mLBOA = 35°; AO = 4 in. 

52. mLBOA = 60°; AO = 5 in. 
score 

53. mLBOA = 90°; AO = 6.5 in. 

double 
ring 

3 
ii 

54. MULTI-STEP PROBLEM Use a piece of paper folded in half three times and 
labeled as shown. 

x·/] 
/// A, 

/ -~--;=;---~~"::-::::J 

a. Name eight congruent acute angles. 

b. Name eight right angles. 

c. Name eight congruent obtuse angles. 

d. Name two adjacent angles that combine to form a straight angle. 

1.4 Angles and Their Measures 

8 
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*ChaUenge 

r::~!~~:~~!~!"' 
Bearings are measured 
around a circle, so they 
can have values larger 
than 180°. You can think 
of bearings between 
180° and 360° as angles 
that are "bigger" than 
a straight angle. 

~i:ni:iiiWUi§jii 
www.mcdougallittell.com 

MIXED REVIEW 

c'!'.lijejnllliU. 
Skills Review 
For help solving 
equations, see p.790. 

AIRPORT RUNWAYS In Exercises 55-60, 
use the diagram of Ronald Reagan 
Washington National Airport and the 
information about runway numbering 
on page 1. 
An airport runway is named by dividing its 
bearing (the angle measured clockwise from 
due north) by 10. Because a full circle contains 
3600

, runway numbers range from 1 to 36. 

55. Find the measure of L 1. 

56. Find the measure of L 2. 

57. Find the measure of L3. 

58. Find the measure of L 4. 

59. What is the number of the unlabeled 
runway in the diagram? 

60. Uh.,duUf Explain why the difference 
between the numbers at the opposite ends 
of a runway is always 18. 

o USING ALGEBRA Solve for x. (Skills Review, p. 790, for 1.5) 

3 36 

61. x ~ 3 = 3 

64. -8/ x = 12 

67. x + ~-1) = 7 

62. 5 ~ x = 5 

65. x ~ 7 = -10 

68. 8; x = -1 

63. x ~ 4 = -4 

66. -9/x =-7 

69. x + ~ -3) = -4 

EVALUATING STATEMENTS Decide whether the statement is true or false. 
(Review 1.2) 

70. V, S, and Q are collinear. 

71. T, Q, S, and P are coplanar. 
~ ~ 

72. VQ and PT intersect. 
--'> --'> 

73. SR and TS are opposite rays. 

DISTANCE fORMULA Find the distance between the two points. 
(Review 1.3 for 1.5) 

74. A(3, 10), B( -2, -2) 

76. E( -3, 11), F(4, 4) 

78. J(5, 7), K(7, 5) 

75. C(O, 8), D( -8,3) 

71. G(10, -2), H(O, 9) 

79. L(O, -3), M( -3,0) 

Chapter 1 Basics of Geometry 
G136



GROUP ACTIVITY 
WorJ< with a partner, 

MATERIAI.S 

• rulers • paper 
• protractor • penCils 

••••••••••••••••••••••••••• ~ ••••• '/II ..................................... '! •••••• , ................................................. ", •• 

. Gr(Jup Activity for use with Lesson 1.5 

folding Bisectors 
• QU!ST!ON How can you divide a segment or an angle into two 
equ~1 parts? 

You can fold a piece of paper so that one half of a segment or angle lies exactly 
on the other half. 

• DPI.ORING tHllCONC!Pn SEGMENt BISECtOR 

O· On a piece of 
paper, draw AB. 

f) . Fold the paper so 
that Bis ()n top .of A. 

•. ,uP10RING tHEcoNCEP1': ANGLI BISECtOR 

" Onapieceofpaper, 
draw LACB. 

. o Fold the paper so·Cii ... ~ 
180ntopofCA, 

• ·DRAWlftlG CONCLUSIONS 

e Label the point 
where. the fold 
intersectsAB as 
pointM . 

f)Drawany point on 
the fold and label the 
pointD . 

1. What do y.on noticeabont the segments y.oumeasured inStep 4? 

2 .. What do you notice about the angles yon measured in Step 81 

o . Use atuler to 
measure AM 
andMIJ. 

o Use a protractor to 
measure LACD and 
LBCD. 

'/II ••••• ~ •• ~ "' ••• "' ............ "' •••• ~"'. '" ••••••• "" '" ~ •• :- ... '~ •• ~ ...... '. "" ••••• ~~ "' •• ""., •••• ,.", •••• "' ..................... "' ..... "' ........ ~ ••• ]II"'~ •••••• ~".]II •••••••• " ••••• "' ............ '/11 ....... "' ..... "'. 

CRitICAL THINKiNG Is it possible to fold. congruent angles from a straight angle if you 
are :given the vertex of the angle? Explain. 

·1.5 ConceptActivity 
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BISECTING AN ANGLE 

An angle bisector is a ray that divides 
an angle into two adjacent angles that 
are congruent. In the diagram at the 

---4 

right, the ray CD bisects LABC because 
it divides the angle into two congruent 
angles, LACD and LBCD. 

In this book, matching congruence arcs 
identify congruent angles in diagrams. 

mLACD = mLBCD 

-> •...•...•...•.•. > ... ": ..........•......•.....••.•.. ' ...•..•.•.••. , ....•... , ..• , ..•..•...•... , ..•.•.. , ......•..•... ' •.. ,",,' ..•. ' ..••. , ...•. , ...... ' .•. ' •...... , •... :, 
". Q,Plru;~~~oHlJ.}asS: .. 

. ppillt<tt~·~~~i.~ry 
" ,arc .. !~eR.gla~~tne, •• • •• 
. c~nlpas,sp~i~t~tQ; ' .. 

lJsi~~ tll~S~Hle,.. .... 
~oI11pa~ss~ttingi.draW 
. another arc •. 

el,~el{tn¢;i#ters~~~ 
tion1.).tJ~~a; 
str~gh~d~~tq. 
~aw ,~ .. r:iythr0ugh 

,··Cana.lJ ;'fhls is 

After you have constructed an angle bisector, you should check that it divides the 
original angle into two congruent angles. One way to do this is to use a protractor 
to check that the angles have the same measure. 

Another way is to fold the piece of paper along the angle bisector. When you hold 
the paper up to a light, you should be able to see that the sides of the two angles 
line up, which implies that the angles are congruent. 

---4 

Fold on CD. 

Chapter 1 Basics of Geometry 
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The sides of angles L BCD and 
LACD line up. 
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GUIDED PRACTICE 

Vocabulary Check .I 
Concept Check .I 

1. What kind of geometric figure is an angle bisector? 

2. How do you indicate congruent segments in a diagram? How do you indicate 
congruent angles in a diagram? 

3. What is the simplified form of the Midpoint Formula if one of the endpoints 
of a segment is (0, 0) and the other is (x, y)? 

Skill Check .I Find the coordinates of the midpoint of a segment with the given 
endpoints. 

4. A(S, 4), B( -3,2) 5. A( -1, -9), B(ll, -S) 6. A(6, -4), B(l, 8) 

Find the coordinates of the other endpoint of a segment with the given 
endpoint and midpoint M. 

7. C(3, 0) 
M(3,4) 

8. D(S, 2) 
M(7,6) 

----> 

9. E(-4, 2) 
M(-3, -2) 

10. Suppose mLJKL is 90°. If the ray KM bisects LJKL, what are the measures 
of LJKM and LLKM? 

~ 

QS is the angle bisector of L PQR. Find the two angle measures not given 
in the diagram. 

11. 
13' p\L 

52° 

12. 

Q R Q R Q R 

PRACTICE AND ApPLICATIONS 

~~':~';~!~!:!:iI 
to help you master 
skills is on p. 804. 

r.ii!l-jniiiilUiI 
HOMEWORK HELP 

Example 1: Exs.17-24 
Example 2: Exs.25-30 
Example 3: Exs.37-42 
Example 4: Exs. 37-42 
Example 5: Exs. 44-49 

~ CONSTRUCTION Use a ruler to measure and redraw the line segment 
on a piece of paper. Then use construction tools to construct a segment 
bisector. 

14. A • 15. C 16. E B 

D F 

FINDING THE MIDPOINT Find the coordinates of the midpoint of a segment 
with the given endpoints. 

17. A(O, 0) 
B( -8,6) 

21. S(O, -8) 
T(-6, 14) 

18. J( -1,7) 
K(3, -3) 

22. E(4, 4) 
F(4, -18) 

19. C(lO, 8) 
D( -2, S) 

23. V( -1.S, 8) 
W(0.2S, -1) 

20. P( -12, -9) 
Q(2,1O) 

24. G( -S.S, -6.1) 
H(-O.S, 9.1) 
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rlii£iHciiiiliJh. 
L. ~ SOFTWARE HElP 

- ... Visit our Web site 
www.mcdougallittell.com 
to see instructions for 
several software 
applications. 

o USING ALGEBRA Find the coordinates of the other endpoint of a 
segment with the given endpoint and midpoint M. 

25. R(2, 6) 
M(-I,1) 

28. Q(-5, 9) 
M(-8, -2) 

26. T( -8, - 1) 
M(O,3) 

29. A(6, 7) 
MOO, -7) 

27. W(3, -12) 
M(2, -I) 

30. D( -3.5, -6) 
M(1.5,4.5) 

RECOGNIZING CONGRUENCE Use the marks on the diagram to name the 
congruent segments and congruent angles. 

33. 
z 

w X Y 

~ CONSTRUCTiON Use a protractor to measure and redraw the angle on 
a piece of paper. Then use construction tools to find the angle bisector. 

34. 35. 36. 

--+ 
ANALYZING ANGLE BISECTORS QS is the angle bisector of L PQR. Find the 
two angle measures not given in the diagram. 

37. 38. 

Q R Q 

40. 41. 

Q 

43. TECHNOLOGY Use geometry 
software to draw a triangle. 

Construct the angle bisector of 
one angle. Then find the midpoint 
of the opposite side of the triangle. 
Change your triangle and observe 
what happens. 

Does the angle bisector always pass 
through the midpoint of the opposite 

R 

Q 

s 

side? Does it ever pass through the midpoint? 

39. 

Q 

42. 

1.5 Segment and Angle Bisectors 

R 
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~a.·'~lBiii;iaa, 

~ ~ HOMEWORK HELP 
- ..... Visit our Web site 
www.mcdougallittell.com 
for help with Ex. 44-49. 

o USING ALGEBRA BiJ bisects LABC. Find the value of x. 

44. 

47. 

(x + 15)0 

A~X_451' 
B C 

B 

~IO (2)( + 7)° 
A 0 C 

45. 

48. 

+U1)" 

A ~ (23)( - 14)0 

B C 

46. A B -------.. 
(lOX~57c 

(6x - 11)0 

49. (~.x + 20t 
A 

4:-851" 
B C 

STRIKE ZONE In Exercises 50 and 51, use the information below. For 
each player, find the coordinate of T, a point on the top of the strike zone. 
In baseball, the "strike zone" is the region a baseball needs to pass through in 
order for an umpire to declare it a strike if it is not hit. The top of the strike zone 
is a horizontal plane passing through the midpoint between the top of the hitter's 
shoulders and the top of the uniform pants when the player is in a batting stance. 
~ Source: Major League Baseball 

50. 51. 

,:a: AIR HOCKEY When an air hockey puck is hit into the sideboards, it 
bounces off so that L 1 and L2 are congruent. Find mL 1, mL2, mL3, 
and mL4. 

52. 53. • 54 . 

Chapter 1 Basics of Geometry 
G141



Test 
Preparation 

* Challenge 

~Ei't1;n:iiil'_11 
www.mcdougallittell.com 

55. PAPER AIRPLANES The diagram 
represents an unfolded piece of paper used 
to make a paper airplane. The segments 
represent where the paper was folded to 
make the airplane. 

U sing the diagram, name as many pairs of 
congruent segments and as many congruent 
angles as you can. 

c~/ 
.,N 

/~~ 
D'/ i 

I 

-. .--. 
F G H 

~L 

56. W~ Explain, in your own words, how you would divide a line segment 
into four congruent segments using a compass and straightedge. Then explain 
how you could do it using the Midpoint Formula. 

57. MIDPOINT FORMULA REVISITED Another version of the Midpoint Formula, 
for A(xl' YI) and B(X2, Y2)' is 

M[ XI + ~(X2 - XI)' YI + ~(Y2 - YI)]. 

Redo Exercises 17-24 using this version of the Midpoint Formula. Do you 
get the same answers as before? Use algebra to explain why the formula 
above is equivalent to the one in the lesson. 

58. MULTI-STEP PROBLEM Sketch a triangle with three sides of different lengths. 

a. Using construction tools, find the midpoints of all three sides and the angle 
bisectors of all three angles of your triangle. 

b. Determine whether or not the angle bisectors pass through the midpoints. 

c. W~ Write a brief paragraph explaining your results. Determine if 
your results would be different if you used a different kind of triangle. 

INFINITE SERIES A football team practices running back and forth on the 
field in a special way. First they run from one end of the 100 yd field to the 
other. Then they turn around and run half the previous distance. Then they 
turn around again and run half the previous distance, and so on. 

59. Suppose the athletes continue the 
running drill with smaller and 
smaller distances. What is the 
coordinate of the point that 
they approach? 

60. What is the total distance that the 
athletes cover? 

o 

I 
o 100 

I I 
o 75 100 

I I 
o 62.5 100 

1.5 Segment and Angle Bisectors 
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MIXED REVIEW 

QUlz2 

SI(ETCHING ViSUAL PATTERNS Sketch the next figure in the pattern. 
(Review 1.1) 

61(9 CD e) 
DISTANCE FORMULA Find the distance between the two points. (Review 1.3) 

63. A(3, 12), B( -5, -1) 

66. G(3, -8), H(O, -2) 

64. C( -6,9), D( -2, -7) 65. E(8, -8), F(2, 14) 

67. J( -4, -5), K(5, -1) 68. L( -10, 1), M( -4,9) 

MEASURING ANGLES Use a protractor to find the measure of the angle. 
(Review 1.4 for 1.6) 

~'.~ 70'~~. 

71. -------,. 

1. State the Angle Addition Postulate 
for the three angles shown at the right. 
(lesson 1.4) 

72. -. 7-----'7 

Self-Test for Lessons 1.4 and 1.5 

In a coordinate plane, plot the points and sketch L DEF. Classify the 
angle. Write the coordinates of a point that lies in the interior of the 
angle and the coordinates of a point that lies in the exterior of the angle. 
(lesson 1.4) 

2. D(-2, 3) 
E(4, -3) 
F(2,6) 

3. D( -6, -3) 
E(O, -5) 
F(8, -5) 

----> 

4. D( -1,8) 
E( -4,0) 
F(4,0) 

5. D(1, 10) 
E(1,1) 
F(8,1) 

6. In the diagram, KM is the angle bisector J 
~~-___ --o::;rK 

of LJKL. Find mLMKL and mLJKL. 
(lesson 1.5) 
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GUIDED PRACTICE 

Vocabulary Check I' 

Concept Check I' 

Skill Check I' 

1. Explain the difference between complementary angles and 
supplementary angles. 

2. Sketch examples of acute vertical angles and obtuse vertical angles. 

3. Sketch examples of adjacent congruent complementary angles and adjacent 
congruent supplementary angles. 

FINDING ANGLE MEASURES Find the measure of L 1. 

4. 5. ~·--1-6-00-~~---1---' 

7. OPENING A DOOR The figure 
shows a doorway viewed from above. 
If you open the door so that the measure 
of L 1 is 50°, how many more degrees 
would you have to open the door so 
that the angle between the wall and 
the door is 90°? 

6. 

PRACTICE AND ApPLICATIONS 

~iitl·Bi§iii]iml 
Extra Practice 
to help you master 
skills is on p. 804. 

~ii:Jiabi;iui 
HOMEWORK HELP 

Example 1: Exs. 8-13 
Example 2: Exs. 14-27 
Example 3: Exs. 28-36 
Example 4: Exs. 37-40 
Example 5: Exs. 41, 42 
Example 6: Exs. 43, 44 

IDENTiFYING ANGLE PAiRS Use the figure at the right. 

8. Are L 5 and L 6 a linear pair? 

9. Are L 5 and L 9 a linear pair? 

10. Are L5 and L8 a linear pair? 

11. Are L 5 and L 8 vertical angles? 

12. Are L 5 and L 7 vertical angles? 

13. Are L 9 and L 6 vertical angles? 

EVALUATING STATEMENTS Decide whether the statement is a/ways, 
sometimes, or never true. 

14. If mL 1 = 40°, then mL2 = 140°. 

15. If mL4 = l30°, then mL2 = 50°. 

16. L 1 and L4 are congruent. 

17. mL2 + mL3 = mLI + mL4 

18. L2 == L 1 

19. mL2 = 90° - mL3 

1.6 Angle Pair Relationships 
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FINDiNG ANGLE MEASURES Use the figure at the right. 

20. If mL6 = 72°, then mL 7 = ~_. 
21. If mLS = Soo, then mL6 = ~_. 

22. IfmL9 = 110°, thenmLS = ~_. 

23. IfmL9 = 123°, then mL 7 = ~_. 

24. If mL 7 = 142°, then mLS = ~_. 
25. IfmL6 = 13°, thenmL9 = ~_. 

26. IfmL9 = 170°, then mL6 = ~_. 

27. If mLS = 26°, then mL 7 = ~_. 
10 USING ALGEBRA Find the value(s) of the variable(s). 

28. 29. 30. 

31. 32. 33. 

(y - 12)0 {6x - 32)0 

(3y - 8)° 

34. 35. 36. 

(9y - 187)° (]x - 248)° 

(11 y - 253)° (x + 44)° 

IDENTIFYING ANGLES State whether the two angles shown are 
complementary, supplementary, or neither. 

37. 38. 

39. 40. 
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:t. SANTIAGO 
_"~ CALATRAVA, 

a Spanish born architect, 
has developed designs for 
bridges, train stations, 
stadiums, and art museums. 

~ APPLICATION LINK 
www.mcdougallittell.com 

41. FINDING COMPLEMENTS In the table, assume that L 1 and L2 are 
complementary. Copy and complete the table. 

2° 10° 25° 33° 40° 49° 55° 62° 76° 86° 

? ? ? ? ? ? ? ? ? ? 

42. FINDING SUPPLEMENTS In the table, assume that L 1 and L 2 are 
supplementary. Copy and complete the table. 

4° 16° 48° 72° 90° 99° 120° 152° 169° 178° 

? ? ? ? ? ? ? ? ? 

43.0 USING ALGEBRA LA and LB are complementary. The measure of LB 
is three times the measure of LA. Find mLA and mLB. 

44.0 USING ALGEBRA LC and LD are supplementary. The measure of LD 
is eight times the measure of L C. Find mL C and mLD. 

FINDING ANGLES LA and LB are complementary. Find mLA and mLB. 

45. mLA = 5x + 8 
mLB = x + 4 

47. mLA = 8x - 7 
mLB = x-II 

46. mLA = 3x - 7 
mLB = llx - 1 

48. mLA = ~x - 13 

mLB=3x-17 

FiNDING ANGLES LA and LB are supplementary. Find mLA and mLB. 

49. mLA = 3x 
mLB = x + 8 

51. mLA = 12x + 1 
mLB = x + 10 

50. mLA = 6x - 1 
mLB=5x-17 

52. mLA = ix + 50 

mLB = x + 31 

53. BRIDGES The Alamillo Bridge in Seville, Spain, was designed by 
Santiago Calatrava. In the bridge, mL 1 = 58° and mL2 = 24°. Find the 
supplements of both L 1 and L 2. 

2 

54. BASEBALL The foul lines of a baseball field intersect at home plate to 
form a right angle. Suppose you hit a baseball whose path forms an angle of 
34 ° with the third base foul line. What is the angle between the first base foul 
line and the path of the baseball? 

1.6 Angle Pair Relationships 

? 
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55. PLANTING TREES To support a young tree, you attach wires from the trunk 
to the ground. The obtuse angle the wire makes with the ground is 
supplementary to the acute angle the wire makes, and it is three times as 
large. Find the measures of the angles. 

56. W~ Give an example of an angle that does not have a complement. 
In general, what is true about an angle that has a complement? 

Test . 57. MULTIPLE CHOICE In the diagram shown at the right, what are the values of 

Preparation x and y? 

* Challenge 

MIXED REVIEW 

® x = 74, Y = 106 

® x = 16,y = 88 

© x = 74,y = 16 

® x = 18, y = 118 

CD x = 18,y = 94 

58. MULTiPLE CHOICE LF and LG are supplementary. The measure of LG is 
six and one half times the measure of L F. What is mL F? 

®24° © 24.5° 

59. <D USING ALGEBRA Find the values of 
x and y in the diagram shown at the right. 

® 26.5° 

SOLV!NG EQUATIONS Solve the equation. (Skills Review, p. 802, for 1.7) 

60. 3x = 96 

63. i = 200 

1 
61'2,"°5 o h=20 

64.2 03.140 r = 40 

1 62. 2," 0 b 0 6 = 15 

65. 3.14 o r 2 = 314 

FINDING COLLINEAR POINTS Use the diagram to find a third point that is 
collinear with the given points. (Review 1.2) 

66. A and] 

67. D and F 

68. HandE 

69. Band G 

FINDING THE MIDPOINT Find the coordinates of the midpoint of a segment 
with the given endpoints. (Review 1.5) 

70. A(O, 0), B( -6, -4) 71. F(2, 5), G( -10, 7) 72. K(8, -6), L( -2, -2) 

73. M( -14, -9), N(O, 11) 74. P(-1.5, 4), Q(5, -9) 75. S( -2.4,5), T(7.6, 9) 
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GUIDED PRACTICE 

Vocabulary Check tI' 
Concept Check tI' 

Skill Check tI' 

1. The perimeter of a circle is called its ? 

2. Explain how to find the perimeter of a rectangle. 

In Exercises 3-5, find the area of the figure. (Where necessary, use Tr :::::: 3.14.) 

3.,~ 

9 

6. The perimeter of a square is 12 meters. What is the length of a side of 
the square? 

7. The radius of a circle is 4 inches. What is the circumference of the circle? 
(Use 7r = 3.14.) 

8. FENCING You are putting a fence around a rectangular garden with length 
15 feet and width 8 feet. What is the length of the fence that you will need? 

PRACTICE AND ApPLICATIONS 

c':iUl:bsi iIi Ufl 
Extra Practice 
to help you master 
skills is on p. 804. 

c':ii:Hilk.iiiiHi. 
HOMEWORK HELP 

Example 1: Exs.9-26 
Example 2: Exs. 9-26 
Example 3: Exs. 27-33 
Example 4: Exs. 34-40 
Example 5: Exs. 34-40 
Example 6: Exs.41-48 

F!ND!NG PERIMETER, CIRCUMFERENCE, AND AREA Find the perimeter 
(or circumference) and area of the figure. (Where necessary, use Tr:::::: 3.14.) 

11. 

10 9 

13. I 21-----1 14. 

~ 
7.5 

15·T~ 16. 17. 

21 

1 
18'~ ......... . 

:, "2- - _: ',:_,' '_'< 

iO/ .•.•• · ••. ·· •. 6 
.................................. 

19. U 
'V'" 

20. 

8 

1.7 Introduction to Perimeter, Circumference, and Area 
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[*:aii!:iLnliliiJI 
~~Nl:l' 

;-,-~ HOMEWORK HELP 
...,,' Visit our Web site 
www.mcdougallittell.com 
for help with problem 
solving in Exs. 21-26. 

,:t ~;,a-~~NNIUM 
Built for the year 2000, 
this dome in Greenwich, 
England, is over 50 m tall 
and is covered by more 
than 100,000 square meters 
of fabric . 
.... y"to.Nl:,. ld APPLICATION LINK 
www.mcdougallittell.com 

FINDING AREA Find the area of the figure described. 

21. Triangle with height 6 cm and base 5 cm 

22. Rectangle with length 12 yd and width 9 yd 

23. Square with side length 8 ft 

24. Circle with radius 10 m (Use 'TT = 3.14.) 

25. Square with perimeter 24 m 

26. Circle with diameter 100 ft (Use 'TT = 3.14.) 

FINDING AREA Find the area of the figure. 

28. 29. I 

FINDiNG AREA Draw the figure in a coordinate plane and find its area. 

30. Triangle defined by A(3, 4), B(7, 4), and C(5, 7) 

31. Triangle defined by R(-2, -3),5(6, -3), and T(5, 4) 

32. Rectangle defined by L( -2, -4), M( -2, 1), N(7, 1), and P(7, -4) 

33. Square defined by W(5, 0), X(O, 5), Y( -5,0), and Z(O, -5) 

34. CARPETING How many square yards of carpet are needed to carpet a 
room that is 15 feet by 25 feet? 

35. WINDOWS A rectangular pane of glass measuring 12 inches by 18 
inches is surrounded by a wooden frame that is 2 inches wide. What is the 
area of the window, including the frame? 

36. MILLENNIUM DOME The largest fabric dome in the world, the 
Millennium Dome covers a circular plot of land with a diameter of 320 
meters. What is the circumference of the covered land? What is its area? 
(Use 'TT = 3.14.) 

37. SPREADSHEET Use a spreadsheet to show many different possible 
values oflength and width for a rectangle with an area of 100 m2. For 

each possible rectangle, calculate the perimeter. What are the dimensions of 
the rectangle with the smallest perimeter? 
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·~f:. ~~~:~~:sR!~~e 
once called "bounce berries" 
because they bounce when 
they are ripe. 

Test 
Preparation 

* Challenge 

38. CRANBERRY HARVEST To harvest cranberries, the field is flooded so 
that the berries float. The berries are gathered with an inflatable boom. 
What area of cranberries can be gathered into a circular region with a radius 
of5.5 meters? (Use 71' = 3.14.) 

39. BICYCLES How many times does a bicycle tire that has a radius of 
21 inches rotate when it travels 420 inches? (Use 71' = 3.14.) 

40. FLYING DiSC A plastic flying disc 
is circular and has a circular hole in the 
middle. If the diameter of the outer edge 
of the ring is 13 inches and the diameter 
of the inner edge of the ring is 10 inches, 
what is the area of plastic in the ring? 
(Use 71' = 3.14.) 

• lOGICAL REASONING Use the given measurements to find the 
unknown measurement. (Where necessary, use 1T = 3.14.) 

41. A rectangle has an area of 36 in.2 and a length of 9 in. Find its 
perimeter. 

42. A square has an area of 10,000 m2
. Find its perimeter. 

43. A triangle has an area of 48 ft2 and a base of 16 ft. Find its height. 

44. A triangle has an area of 52 yd2 and a height of 13 yd. Find its base. 

45. A circle has an area of 20071' cm2
. Find its radius. 

46. A circle has an area of 1 m2
. Find its diameter. 

47. A circle has a circumference of 100 yd. Find its area. 

48. A right triangle has sides of length 4.5 cm, 6 cm, and 7.5 cm. Find its area. 

49. MULTi-STEP PROBLEM Use the following information. 
Earth has a radius of about 3960 miles at the equator. Because there are 
5280 feet in one mile, the radius of Earth is about 20,908,800 feet. 

a. Suppose you could wrap a cable around Earth to form a circle that is 
snug against the ground. Find the length of the cable in feet by finding the 
circumference of Earth. (Assume that Earth is perfectly round. 
Use 71' = 3.14.) 

b. Suppose you add 6 feet to the cable length in part (a). Use this length as 
the circumference of a new circle. Find the radius of the larger circle. 

c. Use your results from parts (a) and (b) to find how high off of the ground 
the longer cable would be if it was evenly spaced around Earth. 

d. Would the answer to part (c) be different on a planet with a different 
radius? Explain. 

50. DOUBLING A RECTANGLE'S SIDES The length and width of a rectangle are 
doubled. How do the perimeter and area of the new rectangle compare with 
the perimeter and area of the original rectangle? Illustrate your answer. 

1.7 Introduction to Perimeter, Circumference, and Area 

in. 
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MIXED REVIEW 

QUIZ 3 

SKETCHING FIGURES Sketch the points, lines, segments, and rays. 
(Review 1.2 lor 2.1) 

51. Draw opposite rays using the points A, B, and C, with B as the initial point 
for both rays. 

52. Draw four noncollinear points, W, X, Y, and Z, no three of which are collinear. 
~~- ~ 

Then sketch XY, YW, XZ and ZY. 

e USING ALGEBRA Plot the points in a coordinate plane and sketch 
L DEF. Classify the angle. Write the coordinates of one point in the interior 
of the angle and one point in the exterior of the angle. (Review 1.4) 

53. D(2, -2) 
E(4, -3) 
F(6, -2) 

54. D(O, 0) 
E( -3,0) 
F(O, -2) 

55. D(O, 1) 
E(2,3) 
F(4,1) 

56. D(-3, -2) 
E(3, -4) 
F(1,3) 

FINDING THE MIDPOINT Find the coordinates of the midpoint of a segment 
with the given endpoints. !Review 1.5) 

57. A(O, 0), B(5, 3) 

59. E( -3,4), F( -2, -1) 

61.1(0,5), K(14, 1) 

58. C(2, -3), D(4, 4) 

60. G( -2,0), H( -7, -6) 

62. M(-44, 9), N(6, -7) 

Self-Test for Lessons 1.6 and 1.7 

In Exercises 1-4, find the measure of the angle. (lesson 1.6) 

1. Complement of LA; mLA = 41 ° 

3. Supplement of L C; mL C = 22° 

2. Supplement of LB; mLB = 127° 

4. Complement of LD; mLD = 35° 

5. LA and LB are complementary. The measure of LA is five times the 
measure of LB. Find mLA and mLB. (lesson 1.6) 

In Exercises 6-9, use the given information to find the unknown 
measurement. (lesson 1.7) 

6. Find the area and circumference of a circle with a radius of 18 meters. 
(Use 17' = 3.14.) 

7. Find the area of a triangle with a base of 13 inches and a height of 11 inches. 

8. Find the area and perimeter of a rectangle with a length of 10 centimeters and 
a width of 4.6 centimeters. 

9. Find the area of a triangle defined by P( -3,4), Q(7, 4), and R( -1, 12). 

10. WAllPAPER You are buying rolls of wallpaper to paper the walls of a 
rectangular room. The room measures 12 feet by 24 feet and the walls are 
8 feet high. A roll of wallpaper contains 28 ft2. About how many rolls of 
wallpaper will you need? (lesson 1.7) 
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CHAPTER 

1 Chapter Review 

• conjecture. p. 4 • opposite rays. p. 11 • congruent angles. p. 26 

• inductive reasoning. p. 4 • intersect. intersection. p. 12 • measure of an angle. p. 27 

• counterexample. p. 4 • postulates. or axioms. p. 17 • interior of an angle. p. 27 

• definition. undefined. p. 10 • coordinate. p. 17 • exterior of an angle. p. 27 

• point. line. plane. p. 10 • distance. length. p. 17 • acute. obtuse angles. p. 28 

• collinear. coplanar. p. 10 • between. p. 18 • right. straight angles. p. 28 

• line segment. p. 11 • Distance Formula. p. 19 • adjacent angles. p. 28 

• endpoints. p. 11 • congruent segments. p. 19 • midpoint. p. 34 

• ray. p. 11 • angle. p. 26 • bisect, p. 34 

• initial point. p. 11 • sides. vertex of an angle. p. 26 • segment bisector. p. 34 

PATTERNS AND INDUCTIVE REASONING 

tl!ti~nl!. Make a conjecture based on the results shown. 

• compass. straightedge. p. 34 

• construct. construction. p. 34 

• Midpoint Formula. p. 35 

• angle bisector. p. 36 

• vertical angles. p. 44 

• linear pair. p. 44 

• complementary angles. p. 46 

• complement of an angle. p. 46 

• supplementary angles. p. 46 

• supplement of an angle. p. 46 

Examples on 
pp.3-5 

Conjecture: Given a 3-digit number, form a 6-digit 456,456 -;- 7 -;- 11 -;- 13 = 456 

number by repeating the digits. Divide the number by 7, 562,562 -;- 7 -;- 11 -;- 13 = 562 

then 11, then 13. The result is the original number. 109,109 -;- 7 -;- 11 -;- 13 = 109 

In Exercises 1-3, describe a pattern in the sequence of numbers. 

1.5,12,19,26,33, ... 2.0,2,6,14,30, .. . 3. 4, 12, 36, 108, 324, ... 

4. Sketch the next figure in the pattern. 

• 
[gJ 

5. Make a conjecture based on the results. 

4 • 5 • 6 • 7 + 1 = 29 • 29 

5 • 6 • 7 • 8 + 1 = 41 ·41 

6 • 7 • 8 • 9 + 1 = 55 • 55 

6. Show the conjecture is false by finding a counterexample: 

Conjecture: The cube of a number is always greater than the number. 

POINTS, LINES, AND PLANES 

C, E, and D are collinear. 
~ -
CD is a line. AB is a segment. 

Chapter 1 Basics of Geometry 

Examples on 
pp.10-12 
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7. Draw five coplanar points, A, B, C, D, and E so that SA and BC are opposite 
- ~ 

rays, and DE intersects AC at B. 

8. Sketch three planes that do not intersect. 

9. Sketch two lines that are not coplanar and do not intersect. 

SEGMENTS AND THEIR MEASURES 

.':rJMtU. B is between A and C, so AB + BC = Ae. 
Use the Distance Fonnula to find AB and Be. 

AB = Y[ -3 - (-5)]2 + (1 - 2)2 = \122 + (-1)2 = Vs 

BC = Y[3 - (-3)]2 + (-2 - 1)2 = Y62 + (-3)2 = V45 
Because AB ::f. BC, AB and BC are not congruent segments. 

10. Q is between P and S. R is between Q and S. S is between Q and T. 
PT = 30, QS = 16, and PQ = QR = RS. Find PQ, ST, and RP. 

Use the Distance Formula to decide whether PO == OR. 

11. P(-4, 3) 
Q( -2,1) 
R(O, -1) 

12. P( -3,5) 
Q(1,3) 
R(4, 1) 

13. P( -2, -2) 
Q(O, 1) 
R(1,4) 

ANGLES AND THEIR MEASURES 

.m~4Imt 
mLACD + mLDCB = mLACB 

LACD is an acute angle: mLACD < 90°. 

LDCB is a right angle: mLDCB = 90°. 

LACB is an obtuse angle: mLACB > 90°. c B 

Classify the angle as acute, right, obtuse, or straight. Sketch the angle. Then use 
a protractor to check your results. 

14. mLKLM = 180° 15. mLA = 150° 16. mLY = 45° 

Use the Angle Addition Postulate to find the measure of the unknown angle. 

17. mLDEF 18. mLH1L 19. mLQNM 

E F 

~J 
Y lK 

Examples on 
pp. 17-20 

x 

C(3, -~21 

Examples on 
pp.26-28 
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SEGMENT AND ANGLE BISECTORS 

~ - ~ -
If CD is a bisector of AB, then CD intersects AB 

. ·d· M M (-2 + 0 0 + 2) (1 1) at Its mi pomt: = 2' -2- = -, . 
--'> . 
ME bIsects LBMD, so mLBME = mLEMD = 45°. 

Find the coordinates of the midpoint of a segment with the given endpoints. 

Examples on 
pp.35-37 

x 

20. A(O, 0), B( -8,6) 21. J(-l, 7), K(3, -3) 22. P( -12, -9), Q(2, 10) 
~ 

QS is the bisector of LPQR. Find any angle measures not given in the diagram. 

23. 24. 25. P Q 

Q R R Q 
~R 

ANGLE PAIR RELATIONSHIPS 

L 1 and L 3 are vertical angles. 

L 1 and L 2 are a linear pair and are 
supplementary angles. 

L3 and L4 are complementary angles. 

Use the diagram above to decide whether the statement is always, 
sometimes, or never true. 

26. If mL2 = 115°, then mL3 = 6So. 

28. If mL 1 = 40°, then mL3 = Soo. 

27. L 3 and L 4 are congruent. 

29. L 1 and L 4 are complements. 

INTRODUCTION TO PERIMETER, CIRCUMFERENCE, AND AREA 

'WIIIoiil~~~~ A circle has diameter 24 ft. 
Its circumference is C = 27fT = 2(3.14)(12) = 7S.36 feet. 
Its area is A = 7Tr2 = 3.14(122) = 452.16 square feet. 

Find the perimeter (or circumference) and area of the figure described. 

30. Rectangle with length 10 cm and width 4.S cm 

31. Circle with radius 9 in. (Use 7T = 3.14.) 

32. Triangle defined by A( -6,0), B(2, 0), and C( -2, -3) 

33. A square garden has sides of length 14 ft. What is its perimeter? 

Chapter 1 Basics of Geometry 

Examples on 
pp.44-46 

Examples on 
pp.51-54 
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CH;TER Chapter Test 
~------

Use the diagram to name the figures. 

1. Three collinear points L 

2. Four noncoplanar points 

3. Two opposite rays a T N 

4. Two intersecting lines 

5. The intersection of plane LMN and plane QLS 

Find the length of the segment. r------------26------------~ 
- -

6.MP 7.SM 

8. NR 9. MR 

Find the measure of the angle. 

10. LDBE 11. LFBC 

12. LABF 13. LDBA 

• s 
f--S----1 
• I • I • M P N 

F 0 

45° 
50° ~ '" . . 

ABC 

14. Refer to the diagram for Exercises 10-13. Name an obtuse angle, 
an acute angle, a right angle, and two complementary angles. 

15. Q is between P and R. PQ = 2w - 3, QR = 4 + W, and PR = 34. 
Find the value of w. Then find the lengths of PQ and QR. 

16. RT has endpoints R( - 3, 8) and T(3, 6). Find the coordinates of the 
midpoint, S, of RT. Then use the Distance Formula to verify that RS = ST. 

17. Use the diagram. If mL3 = 68°, find the measures of L5 and L4. 
---'> 

18. Suppose mLPQR = 130°. If QT bisects LPQR, what is the measure 
of LPQT? 

The first five figures in a pattern are shown. Each square in the grid is 
1 unit x 1 unit. 

19. Make a table that shows the distance around each figure at 
each stage. 

20. Describe the pattern of the distances and use it to predict 
the distance around the figure at stage 20. 

A center pivot irrigation system uses a fixed water supply to water 
a circular region of a field. The radius of the watering system is 560 
feet long. (Use 1T:::::: 3.14.) 

21. If some workers walked around the circumference of the watered region, how 
far would they have to walk? Round to the nearest foot. 

22. Find the area of the region watered. Round to the nearest square foot. 

2 3 

• 
R 

4 
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CHAPTER 

1 Chapter Standardized Test 
• TEST-TAKING STRATEGY Work as quickly as you can through the easier sections, but avoid 

making careless errors on easy questions. 

1. MULTIPLE CHOICE What is the next number in 
the sequence? 

4488; 44,088; 440,088; 4,400,088; ... 

® 400,008 ® 40,000,088 

© 44,000,088 

® 44,000,008 

@ 440,000,088 

2. MULTIPLE CHOiCE Which of the following 
statements is false? 

® S, T, V, and Ware coplanar. 

® X, T, S, and U are coplanar. 

© Q, N, and R are collinear. 

@ S, R, and X are collinear. 
--+ --+ ® TS and TU are opposite rays. 

3. MULTIPLE CHOICE Which of the line segments 
shown in the coordinate plane are congruent? 

-10(-7-5) . , 

® ACandAE 

© ADandAC 

®ABandAC 

y . 

---- - 1 

-'- __ l 

® AB andAE 

@ADandAB 
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4. MULTIPLE CHOICE B is between A and C, 
D is between Band C, and C is between Band E. 
AE = 28, BC = 10, andAB = DB = DC. What is 
the length of CE? 

® 5 ® 10 © 12 

@ 13 ® 15 

5. MULTIPLE CHOICE If L4 and L5 are 
complementary and mL4 = 19°, find mL5. 

® 19° ® 71° © 109° 

@ 161 ° ® cannot be determined 

6. MULTIPLE CHOICE L 1 and L 2 in the 
diagram are ? 

® complementary 

® supplementary 

© congruent 

@ vertical angles 

® a linear pair 

7. MULTIPLE CHOICE The midpoint of BC is 
M( -10, -16). One endpoint is B(-l, 8). What 
are the coordinates of C? 

® (-21, -40) 

© (-19, -40) 

® (8,32) 

® (-20, -40) 

@ (-21, -24) 

~ 

8. MULTIPLE CHOICE If QS bisects LPQR, find the 
measure of LPQR. 

® 17° 

® 56° 

© 21° s ---'----'--~a 

@39° 

®78° 
9. MULTIPLE CHOiCE Two angles are comple­

mentary and one angle has a measure that is 
9 times the measure of the other angle. What is 
the angle measure of the larger angle? 

®9° 
® 18° 

© 81° 

@ 90° 

® 162° 
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10. QUANTITATIVE COMPARISON Consider the areas Of the two triangles that 
are described below. 

The area of a triangle defined by 
A( -6,7), B( -6, -1), and C( -3,2) 

The area of a triangle defined by 
D(O, 4), E(6, 4), and F(6, 0) 

Choose the statement that is true. 

® The quantity in column A is greater. 

® The quantity in column B is greater. 

(£) The two quantities are equal. 

® The relationship cannot be determined from the information given. 

MULTI-STEP PROBLEM In Exercises 11-14, use the figure at the right. 

11. Name an angle that is (a) acute, (b) obtuse, (c) straight, and (d) right. 

12. Classify each pair of angles as complementary, supplementary, or vertical 
angles. 

a. LABS and L SBC 

b. L BAH and L GAH 

c. LBEFand LFEM 

d. LABS and LEBC 
~ . 

13. If AH bIsects L GAB, find the measures of L GAH and LBAH. 

14. If mL QFN = xo, express the measures of L QFA, LAFE, and LEFN in 
terms of x. 

MULTI-STEP PROBLEM Consider some rectangles with a perimeter of 
24 inches. 

15. Copy and complete the table below. 

, "''''J~.;Jj "':' 
, 

if!.rime~edip,t, ": ' ',Il.e!!g!li~in!I", : "g~ Iin:~1 , 

1 ? ? ? 

2 ? ? ? 

3 ? ? ? 

4 ? ? ? 

5 ? ? ? 

6 ? ? ? 

7 ? ? ? 

16. Which rectangle in the table has the greatest area? 

17. Look at the entries in the table. Describe a pattern in the widths and lengths. 
Use the pattern to predict the length of a rectangle with a width of 3.5 inches. 

18. Make a conjecture about the dimensions of a rectangle with greatest area if 
the perimeter of the rectangle is known. Describe a way to test your 
conjecture. 
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