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Check:Skills You'll Need For complete solutions see

Daily Skills Check and Lesson Quiz Transparenc;es or.

Presentation Pro CD-ROM.

- 1.2,4,6,8,10,... 2.1,3,5.7,9,. .312-~122 -4,
32—942-1652—2562-3672—4982—64
92 = g1, 102=1004It150dd

Check Understanding 1a.The difference between the
first term and the second is 2 ~ 1, or 1; between the
second and the third is 4 — 2, or 2; between the third and
the fourth is 7 — 4, or 3; between the fourth and the fifth
is 11 — 7, or 4; and so on. The difference increases by 1
for each successive pair. So, if n is the kth term, then

. 41 = 1y + k.Thus, the eighth and ninth terms are

22 +.7,0r 29, and 29 + 8, or 37, respectively.

next two are Thursday and Friday. _ :

1. Answers may vary. Sarnple
previous figure with the
addition of one more line

2 Frorn Example 2, the sum of the first # odd numbers

is n? 50 the sum of the first 35 odd numbers is 352, or

1b. The days of the week are named in order, so the
Each figure is the same as the

passing through a point on the original line.

1225 The calculator verifies the conjecture. 3, Answers

may vary. Samples: A true conjecture is that the product .

of 5 and any odd number is odd. A false conjecture is
that the product of 5 and any number is odd. 4a. Since
sales are decreasing at about 3 sales each month, about
45 ~ 3, or 42 skateboards will sell in June, and-42 — 3,
or 39 skateboards will sell'in July. 4b. Not confident;
December may be a month of high sales. I wouldn’t use

© Geometry Solutio'n Key

1
terms are g X 2
i is 3 less than the previous term. The next two terms are

pages 2-65

-----------------------------------------------------------------

i agraph to predict skateboard sales in December’
i because it is too far into the future.

| Exercises 1. Each term is twice the previous term. The
next two terms are 40 X 2 = 80 and 80 x 2 = 14a0.

2. To get the next term, multiply its previous term by 10
and add 3. The next two terms are 3333 X 10 + 3 =

: 33,333 and 33,333 X 10 + 3 = 333,333, 3. The terms
i come in pairs, a positive number and its opposite, and

each positive number is one more than the previous
positive number. The next two terms are —3 and 4.

4. Each term is half the previous term The next two

16 and & 1 X 2 32 5. Each term
6—-3=3and3 — 3 =0. 6. Eachterm is a third of the
previous term. The next two terms are 3 X % =1 and

1x % = % 7. Each term is the first letter of the numbers
one, iwo, three, . . - The ninth and tenth numbers are nine

and ten, so the ninth and tenth terms are N and T.
i 8. Each term is the first letter of the months January,

February, March, . .. The sixth and seventh months are
June and July, so the sixth and seventh terms are J and 1.
9. The pattern is multiply by 2, then multiply by 3, then
multiply by 4, then multiply by 5, ... The next two terms

{ are120 X 6 =720 and 720 X 7 = 5040. 10. Each term

is twice the previous term. So, the next two terms are

32 X 2=64and 64 X 2 =128. 11. The pattern

for the nth term is —12—', so the sixth and seventh terms are
. ] .

i

62

nth term is %, so the fifth and sixth terms are % and l,- ‘

respectively. 13. These are the first names of the first

four U.S. presidents: George Washington, John Adams,
Thomas Jefferson, and James Madison. The next two

=L and ~L=i, respectively. 12. The pattern for the
36 8119 57 = g, TESP ¥ p

i presidents were James Monroe and John Quincy Adams,

so the next two names in the sequence are James and
John. -14.These are the names of the first four U.S.
presidents’ wives: Martha Washington, Abigail Adams,
Martha Jefferson, and Dolley Madison. The next two
presidents’ wives are Elizabeth Monroe and Louisa
Adams, so the next two names in the sequence are
Elizabeth and Louisa. 15. The first names of the peop]e
pictured on U.S. currency are George Washington ($1),
Thomas Jefferson ($2), Abe Lincoln ($5), Alexander -
Hamilton ($10), Andrew Jackson ($20), and Ulysses
Grant ($50). So the next two names after Alexander are
Andrew and Ulysses. 16. The first four names of the
Zodiac in order are Aquarius, Pisces, Aries, and Taurus.
The next two are Gemini and Cancer.

P17, The shaded region begins on the left

and moves around the outermost

i regions of the figure in a clockwise direction.
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Each term adds a'square whose vertices
connect the midpoints of the sides of the’
previous new square.

18.

19. From the table, the sum of the first # even numbers
isn(n + 1). So, the sum of the first 6 even numbers is
6(6 + 1) = 6(7) = 42. 20. From the table, the sum of
the first 17 even numbers is n(n + 1). So, the sum of the
first 30 even numbers is 30(30 + 1) = 30(31) = 930.
21. From the table, the sum of the first 7 even numbers
is n{n + 1). So, the sum of the first 100 even numbers is
100(100 -+ 1) = 100(101) = 10,100. 22. From Example
2, the sum of the first # odd numbers is 17, s0 the sum of
the first 100 odd numbers is 1002, or 10,000. 23. Each
product is 9 identical digits, the repeated digit increasing
by 1 for each subsequent product. So, a conjecture is
that the next term is 555,555,555. The product checks
with a caleulator having a 10-digit display for ihe
product of 12345679 and 45. 24. Reading each product
from left to right, the nth term ascends to n and then
descends to 1. So, the fifth product should be
123,454,321, 25. Answers may vary. Sample: Add
- positive and negative integers such as 8 + (—5) =

Since 3 < 8, the statement is false. 26. Answers may
vary. Sample: Multlply any number by a fraction between
Oand1,suchasg 3 - 6=2. Smce% < 2, the statement is
false. 27: Answers may vary Sample: Subtract two
negative integers such as —6 — (—4) = —2. Since

—2> —6and -2 > —4, th_e statement is false.

28. Answers may vary. Sample: Divide one fraction by a
fraction that is Jess than it, such as 5 —'—% =513
Since g is improper, the statement is false. 29. The table
shows that the temperature increases 10° for each
increase of 5 chirps in a 14-second period. Since 20
chirps is 5°more than 15, the temperature should be

65 + 10, or 75°F. 30. The sequence is 14,19,25,.
He increased by 5 pushups in the second month and by
6 pushups in the third month. So, in the fourth’ month he
should be able to do 25 + 7, or 32 pushups; and in the
fifth month he should do 32 -+ &, or 40 pushups. Answers
may vary. Sample: Not very confident; assuming Dina.
does not want to increase his workout time substantially,
he will reach his limit to the aumber of pushups he-can
do in his allotied time for exercises. 31, The second
term is the previous term increased by Z, the third term
is the previous term increased by 4, the fourth is the
previous term increased by 6, and the fifth is the
previous term increased by 8. So, the sixth term is
21 + 10 = 31, and the seventh term is 31 + 12 = 43,

32. Odd terms are increased by 1 to get the subsequent
even term, and even terms are increased by 3 to get the
subsequent odd term. Since 9 is the fifth term and 5 is
odd, the next term is 9 + 1-= 1{}. Since 10 is the sixth
term and 6 is even, the next term is 10 + 3 = 13.

33. Each subsequent term is multiplied by 0.1, so the

next term is 0.001(0:1) = 0.0001, and the following term |

is 0.0001(0.1) = 0.00001. 34. Answers may vary. Sample:

The odd terms are 2,7,22, 67, and they increase by 3,15,

Geometry Solution Key

. .31, 1 .1_3
f_ollowmg thatisgg + 55 -3 =5
i 37.The first letters of the planets in order from the sun -
i . are Mercury, Venus, Earth, Mars, Jupiter, and Saturn.

and 45. Each subsequent increase of odd terms is
multtphed by 3, so the next odd term, which is the ninth
term, is 67 + 43(3) = 67 -+ 135 = 202. The even terms
are each one less than the subsequent odd term, so the
eighth term is 202 — 1 = 201. The eighth and ninth terms
are 201 and 202, 35. The pattern shows increases by 2,4,
6, 8. and 16, Each increase is twice the previous increase,
so the next term is 31 -+ 16(2} = 31 + 32 = 63, and the
one following that is 63 + 32(2) = 63 + 64 = 1"7 _
36.The pattem shows licreases by ol 4, 8, and . Each
mcrease is half the prev;ous mcrease so the next term is
16 3 4 16 . 1 7l + 32 37, and the one

+ L =6
64 64 64

B+as=
+g1 =

So, the next letters following M, V, E, and M are } and S,

‘ 38. Listing the states in alphabetical order, the pairs of
i letters are the postal abbreviations for them. The states

are Alabama (AL), Alaska (AKX}, Arizona (AZ), and

Arkansas (AR). The next two states are California
{ whose postal abbreviation is CA and Colorado whose
i postal abbreviation is CO. 39. The first 6 chemical

elements in order of atomic number (with the symbol)

_are Hydrogen (H), Helium (He), Lithium (Li),

Beryllium (Be), Boron {B), arid Carbon (C). So, the next
two symbols after H, He, Li, arid Be are B and . :

. 40. Answers may vary. Sample: In Exercise 31, each
i number increases by increasing multiples of 2. In
i Exercise 33, to get the next term, divide by 10. For others

see their solutions above.
41, <> You would get a third line

halfway between and parallel to
. the first two lines. :

The number of sides of the polygon
inside the figure increases by 1. So, the
fourth should have 6 sides.

Each subsequent semicircle has one more
radius dividing it into equal portions. So,
the fourth should have 3 radii.

In each right mangle a segment is added
from the right angle to the middle of the
opposite side.

&Z

\ Q The small green squa're moves clockwise
about the large square, and the lines in the
H opposite corner also move clockwise and .
incfease in number by 1.

46.For 1 trlangle the perimeter is 3 cm. For 2 trlangles
the perimeter is 4 cm. For 3 trlangies the penmeter is 5.
For 4 triangles, the perimeter is 6. The perimeter is
always'2 cm more than the number of triangles in the

45,

i figure,so 100 iriangles arranged in a row have a
i -perimeter of 102 cm. 47a./Answers may vary. Sample:
Women may $oon outrun men in running competitions.
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47h. Answers may vary. Sample: The conclusion was
" based on continning the trend shown in past records.
47¢. Answers may vary. Sample: The conclusions are
based on fairly recent records for women and those rates
-of improvement may not continue. The conclusion about
the marathon is most suspect because records date only
from 1955.

48a.  © 20,000
S .2 16,000
g 812,000 &
Kal 7 .
€9 8000 L
ZT 4000 T/(
. o 0
o e Y e T e e I o R e
BHoHDS S
v 0NN
Year

48b. The graph shows a reasonably steady increase
- every 10 years. If the line on the graph were extended, it
would go to about 14,000 radio stations in 2010. '
48c. Answers may vary. Sample: Confident; the pattern
" has held for several decades. 49. Answers may vary.
Sample: Start with 1 and 3 for each. For one pattern,
multiply each term by 3 to get the next term: 1, 3, 9,27,
. 81,...For the other pattern, add 2 to each term to get the
-mext term 1,3,5,7,9,... 50. His conjecture is probably
false because mokt people’s growth slows by 18 until they
stop growing somewhere between 18 and 22 years.

sla. [ Ty , 51b. The points that do
= -|Gle P not fit the pattern of the
Jcle Jr_ * circle formed by the
* other 12 points are / and
lej sl | H. 51c If you continued
ME 1L graphing points that fit
18TeD [Flel the pattern, you would

get a circle whose center
is at (6, 5) and whose
radius is 5 units. 52. Each term is the sum of the
previous two terms. The eighth term is 8 ++ 13 = 21, the
ninth is 13 + 21 = 34, and the tenth is 21 + 34 = 55.
53a. Of the years 1984, 1988, 1992, 1996, and 2000, each
. term is divisible by 4. A conjecture is that a leap year is
. divisible by 4. 53b. 2020, 2100, and 2400 are each
. divisible by 4, so they are likely to be leap years.
- 53c. Leap years are divisible by 4, so the conjecture for
part (a) is correct. However, not all years divisible by 4
‘are leap years. Years ending in 00 are leap years only if
they are divisible by 400. So, 2100 will not be a leap year,
but 2400 will be. 54. Answers may vary. Sample: Let x
represent the sum of the first 100 numbers.

100+ 99+ 98+...+ 3+ 24+ 1= x

1k 24 34 ...+ 98+ 99 +100 = x
01 + 101 + 101 + ... + 101 + 101 +101 = 2

Ao X

The grand sum is 100 sums of 101, which is also 2x, so
100(101) 100CL) or 5050.

Similarly, the sum of the first n numbers is 5—(-'-1%—11

= 2x. Solving for x resulls in

Geometry Solution Key

' 55a, Each term adds the number of its term 1o the term
i precedingit:1+0=1,2+1=3,3+3
10,5+ 10=15,6 + 15 = 21. 55b. Forn =1, m =

=6,4+6=

%=%=l;forn=2,nlfn‘=22;° 432 §=
3;f0rn=3,”2;'” 32;3 273 =L = Grorn=4,
:n2;n=422+4=162+4'=% 10; for n = 5,251
§T+5_¥=ﬂ=15'forn=6f‘j-ﬂ=ﬁ2;6
3ﬁj 6=——21 55c. The diagram shows the product

{ ofnand {n + 1) divided by 2 for n = 3. The result is 6.

! s5d.

The result is 15.

56. The tens digit of the least of
the addends matches the
hundreds digit of their sum. Since
9 is the tens digit of the least
addend from 91 to 100, their sum

i 45 955. The answer is choice B. 57. A counterexample for

: choice Tis 3 + 9 = 12, showing that the sum of two odd

' numbers can be ever. The answer is choice L.
i 58.[2] a.The dots are in the pattern 1,4, 8,16, ...

These

. numbers can be represented by the squares 12, 22, 32, 42,

i So, the next three numbers are 52, or 25; 62, or 36; and 72,

or 49. The number of dots in figures E, F, and G, are 25,

i 36,and 49, respectively. b, Since the first term is 12, the

second term is 22, the third term is 32 and so on, the nth
term is n2. [1] one part correct- 59. [4] a. The pattern is

¢ of equations showing 11 multiplied by a 3-digit factor on
¢ the left side and the product on the right side. The 3-digit
[actor starts at 101 and increases by 10 with each

¢ subsequent equation. The product starts at 1111 and

increases by 110 with each subsequent equation. The
product is a 4-digit number whose middle two terms are

i each one greater than the middle term of the 3-digit

factor. The next two equations are (151)(11} = 1661 and
(161)(11) = 1771. b. Based on the pattern described in
part(a), (181)(11) = 1991. A calculator or longhand
multiplication verifies the conjecture. ¢. A calculator
verifies that the pattern does not continue after
(181)(11). The next pair of factors in the pattern should
be (191)(11) and their product is not a 4-digit number,
since 1 greater than 9 is-the two-digit number 10.

60-67. : y ﬁ The first number
' “"“”'C in a coordinate

- pair tells how -
many units to
move left or right
from the origin,
=t and the second

Moadhoddd

)
X

T2 tells how many
Fé 7Y N units to move up
61 or down.
o8
T s |
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&8. The fourth quadrant is the lower right quadrant. Only.. !
point B is in Quadrant I'V. 69. The y-axis is the vertical
axis. Only point A is on the y-axis. 70. The x-axis is the
horizontal axis. Only point G is on the y-axis.

Check 5kills You'll Meed For complete solutions see
Daily Skills Cheeck and Lesson Quiz Transparencies or
Presentation Pro CD-ROM.
1.(1,6) 2.(3,2) 3.(5,10) 4.

investigation 1. Each line drawn contains exactly 2 of-
the 3 points, forming a triangle. At most, 3 lines can be
drawn. 2. The figure drawn using the maximum number
of lines forms a 4-sided figure with its two diagonals. At
most, 6 lines can be drawn. 3. For 5 points, the figure
formed is a 5-sided figure with its 5 diagonals, so 10 lines
can be drawn. For 6 peints, the figure formed is a 6-sided
' figure with its 9 diagonals, so 15 lines can be drawn,

4. The sequence is 3, 6,10,15,. ..
‘increase by 3, increase by 4, increase by 3, . ..
continues this pattern.

Number of pcints 3 4 15 6
Number of lines 3 |6 |10 |15

If the number of lines is represented by £ and the number
‘of points is represented by p, then £ = 222 —=2 (P D

When p = 10, then € = p(‘u i) s 10(10 - 1) =
5(9) = 45. So, for 10 pomts in the constellatlon there are
45 possible lines.

Check Understanding 1a. Since a smgle stralght line
cannot pass through all 3 points, they are not collinear. -
1b. A line can be named by any two points o it.

- Answers may vary. Samples: ‘XE‘EE’:,‘CE’ <B_A) R‘: <C—B)
1c. Lines, rays, and segments need different symbols to
distinguish them from one another. Since a line
cbntjnhes forever in both directions, two arrowheads are
used to show that the figure is a line that exterids in
opposite directions without end. 2, A plane can be
named by 3 or more letters representing points
contained in the plane. Answers may vary. Sample: HEF,
HEFG,FGH 3. Any two planes containing the points B

and F also contain BF Planes ABF and CBF contain the
line. 4a. Plane ABC is the bottom plane of the box. The
other labeled point in that plane is D. 4b. Plane EHC is
the green plane that appears inside the box. The other
labeled point in that plane is B,

Exercises 1.no, because you cannot draw a single line
that contains A, D, and F 2. Yes;line » contains B, C, and
D). 3.Yes; line n contains B, C,and F. 4. Yes;line m

The table

10(9) _

Geometry Solution Key

and follows the pattern

'contains A, E,and C. 5. Yes; line n contains F, B, and D..

6. o, because you cannot draw a single line that
contains F, A,and £ 7. no, because you cannot draw a

single line that contains G, F,and C 8. Yes;line m

! contains 4, G,and C. 9. A line can be named by any

: 2 points contained by the line. Answers may vary.

i Sample: {Z—E} ﬁ, GA 10. A line can be named by any

2 points contained by the line. Answers may vary.
Sample: ﬁﬁ,ﬁ, BF 11.Name the plane by 3 or more

points contained in the plane. Answers may vary.

Sample: ABCD 12. Name the plane by 3 or more points

contained in the plane. Answers may vary. Sample:

: EFGH 13.Name the plane by 3 or more points ‘
. i contained in the plane. Answers may vary: Sample:

: ABHF 14.Name the plane by 3 or more points

coniained in the plane. Answers may vary. Sample:
EDCG 15. Name the plane by 3 or more points
contained in the plane. Answers may vary. Sample:

i EFAD 16.Name the plane by 3 or more points

i contained in the plane. Answers may vary. Sample:
BCGH 17. The common pcnnts to both planes are on
‘RS. 18.The 4 labeled points in UXV are U, X, V,and W.
i The 4 labeled points in WVS§ are W, V. S, and R. The.

| common points to both planes are on VW. 19.The 4

labeled points in XWV are X, W, V, and U. The 4 labeled
points in UVR are U, V, R, and Q. The common points to
both planes are on T7V. 20.The 4 labeled pomts in TAW
are T, X, W, and S.The 4 labeled points in TQU are T,

' Q, U, and X. The common points to both planes are on

XT. 21.The 6 planes are UXWV, VWSR, SRQT, QTXU,
XWST, and UVRQO. If a plane contains 2 points on a line,
it contains the line. The planes that contain both O and
Uare QTXU and UVRQ. Other names for these planes
are QUX and QUV, respectively. 22, The 6 planes are
UXWYV, VWSR, SROT, QTXU, XWST,and UVRQ.Ifa
plane contains 2 points on a line, it contains the line. The
planes that contain both T and § are XWS7 and SROT.

" Other names for these planes are X7§ and Q75, .
‘ respectively. 23. The 6 planes are UXWV, VWSR, SRQOT, .

QTXU, XWST, and UVRQ. If a plane contains 2 points
on a line, it contains the line. The planes that contain

both X and T are @QTXU and XWST. Other names for
these planes are UXT and WXT, respectively. 24. The
6 planes are UXWV, VWSR, SRQT, QTXU, XWST, and

 UVRQ.Tf a plane contains 2 poinis on a line, it contains
i the line. The planes that contain both V and W are

UXWV and VWSR. Other names for these planes are

"UVW and RVW, respectively.

25,
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Since the 3 points are not oo i 50. g9 ep Any three points on a ciicle are not
one face of the figure, the plane | collinear. Or, the vertices (corners)
cuts across the middle of the c® of a triangle are not collinear.

figure. - ' {- 51. The three points are either collinear or noncollinear.
: -If the three points are collinear, then a line contains

i them, and at least one plane contains the line. If the

i three points are noncollinear, then by Post. 1-4, there is
¢ one plane that contains them. Thus, three points that are
noncoplanar is not possible.

52. y -] The graph of x = 0 passes
— 4* -through them, so they are
collinear. ‘
2
29.  x . W Since the 3 points are not on +
' one face of the figure, the plane l X
u cuts across the middle of the -2 0] | 2
figure. i - .
30. R, V,and W are on the right 53.7 y The graph of y = 0 passes
s faqe of the figure. Z'['he fourth 2 through them, so they are
: point on that faceis S. 31. UV, . x| collinear.
Q R - and Ware on the top face of the | OJ. - J’?__,?"‘" o
' figure. The fourth point on that 3 =

face is X. 32. U, X, and § are on a plane that cuts across

the middle of the figure. The fourth point on that plane 54. y A different line passes through
is R. 33. T, U, and X are on the left face of the figure. 1. ‘ each possible pair of points, so
The fourth point on that face is Q. 34. T, V, and R are ’-T the points are not collinear.

on a plane that cuts across the middle of the figure. The : T X -

fourth point on that plane is X. 35. No; V, W, and § are : o+ p 5

- on the right side of the figure, while @ is on the left side.

.36. Yes; T, ¥, and S are on a plane that cuts across the - -
middle of the figure. U is on-that plane. 37. No; X, ¥, and
- R are on a plane that cuts across the middle of the” - "~ 4
figure. Wis not on that plane. 38. Z, 5, Kand € areon X
the yellow plane s0 they are cop]anar :39. S U, V,and O 113
'Y are on: the pink plane 50 they are coplanar 40. Zis a

- on the yellc)w plane and Uis on the pink plane,so they ‘ r
are noncoplanar. 41; X, 5, V, and Uare on the pink i 56 A different line passes
plane, , 50 they are c_oplanar 42, Z 15 on the yellow plane . through each possible pair
and V' is on the pink plane, so they are noncoPIanar. - NCRIG S of points, so the points are
43. Cis on the yellow plane and V is on the pink plane, . —— not callinear..

‘so they are noncoplanar. 44. Answers may vary. Sample:
The plane of the ceiling and the plane of a wall intersect
in a line. Also, any two adjacent walls intersect in a line,

453

‘55, v 7 The graph of the line x = 2
T i passes through all three points, so
they are collinear. -

-
=

B

45. Through any three noncollinear points there is . i 57 y A different line passes through
exactly one plane. The ends of the legs of the tnpod i B + l each possible pair of points, so
represent three noncollinear points, so they rest in one ! x| the points are not collinear.

plane. Therefore, the tripod won't wobble. - : Jo [0 ]
46. Post. 1-1: Through any two pomts there is :

oY

~ exactly one line, < .

47, Onme of the named points must be the ‘ . _
intersection point of the three lines. >8. y The graph of the line y = "fz
a8. n x| passes through ali three points,

- ] : so they are collinear.
AB C D -2 10 3 | e
- Any 4 points on the same lne are. i ‘+ 2 + !

collinear.
49. Since a line can pass through any two points
(Post. 1-1), this is not possible.

|
Geometry Solution Key + . Chapter 1, page 5




The graph.of the line x = =3

59, } ty
j passes through all three points, s0
2 they are collinear.
ol |x! 60.Suppose that lines m and n
2. are intersecting at P. Let 4 be

_T B another point on m1 and B be
another point on n. Points A4, B,
and P are not collinear, so by Post. 1-4, the three points
are coplanar. Thus, intersecting lines are always
- coplanar. 61. By Post. 1-3, two planes intersect in
exactly one line. Thus, two planes never intersect in
exactly one point. '62. Three points are either collinear
or noncollinear. If they are collinear, then a line contains
them, and at least one plane contains the line. If the
three points are noncollinear, then by Post. 1-4, there is
one plane that contains them. Thus, three points are
always coplanar. 63. Neither a line nor a plane curves.
Thus; a plane containing two points of a line always
contains the entire line. 64. Any four points in a-plane
are coplanar, However, if three noncollinear poinis are
in the plane containing a floor.and the fourth point is on
the ceiling, then the four points are not coplanar. Thus,
four points are sometimes coplanar. 65. For two lines {0
meet in more than one point, at least one of the lines
would have to curve. Since lines do not curve, two lines
riever meet in more than one point. 66a, Points E, F,
and G are three noncollinear points, so by Post. 1-4,
1 plane contains the line and point. 66b. Peints £ A,
and E are three noncollinear points, so by Post. 1-4,
-1 plane contains the line and point. 66¢. Points £ G,
and P are three noncollinear points; so by Post. 1-4,
1 plane contains the line and point: 66d. Points E, B
and G are three noncollinear points, so by Post. 1-4,
1 plane contains the line and point. 66e. A line and a
point not on the line are always coplanar.
" Post. 1-4: Through three noncollinear
points there is exactly one plane.

67.

Answers may vary. Sample:
Post. 1-3: If two planes
intersect, then they intersect
in exactly one line.

[

69, Place the edge of a paper on ‘AB. Point D lies on the

edge of the paper, not point C. Se, points A, B, and C are
collinear, 70. She stands on one point and sees a second
point, so two points are represented. Post. 1-1 states that
through any two points there is exactly one line.

71. Each wall represents a plane and, by Post. 1-3, they
intersect in exactly one line. 72. The bottoms of the legs
of the table represent points. If the bottom of the fourth
leg of the lable is not coplanar with the other three, then
the table will rest on only three legs at a time. Post 1-4:
Through any three noncollinear points, there is exactly
one plane. . ‘

Geometry Solution Key

L 73. Y 74 [y ]
Y.l
-] X
dJa] o] & ] X
@< . gl 4
T&

L 78Ty

) D

i 73-74. A line can be drawn through the three points, so
¢ they are collinear.

75-76. A single line cannot be drawn lhrough the three
i points, so they are not collinear.

. 75. Ty 76.[ 7 I

e (8 X 8 I

£ o
-4 5 4 ?_ 1 i
x

: T T4 s
77. Iy A line can be drawn through the three
‘ T4 points, so they are collinear.

I e

2] [x

ol 2
4

A single line cannot be drawn

4 through the three points, so they are
not collinear.
79. Infinitely many; explanations
may vary. Sample: Since two planes
can intersect in one line, then so can
three or four intersect in the same
line, So, infinitely many planes can

- intersect in one line.

, Points A, B, and C
ey

are noncollinear,
s \ ‘ By FPost. 1-1, points
Distress Signal D and B forma
line and points 4
and D form a

29

different line. The dlstress sipnal is on both lines, so it is

at their intersection point. By Post. 1-2, there can be only
one intersection point, so there can be only one distress
signal. 81a. Since the plane is flat; the line would have
to curve so as to contain only the 2 points of the line.

! However, lines are straight, so, if two points of the line

are in the plane, then all the points must be in the plane:
81b. Points A, B, and C are noncollinear. By Post. 1-4,
they are coplanar By part @ all the points in each line .
lie in one plane s0 AB and BC must be coplanar.

82. By Post. 1-1, any two points are collinear, so the

probability is 100%, or 1. 83. The possible ways to pick
i 3 points are A-B-C, A-B-D, A-C-D, and B- C-D.The only
i group of points that are collinear is A-B-C. So, the
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probability is 1 out of 4, or }1 84. Three poiﬁts are either
collinear or noncollinear. Since a line is contained by a
plane, collinear points are coplanar. By Post. 1-4, any
group of 3 noncollinear points is also coplanar, so the
probability is 100%; or 1.-85. H, F, B, and C are on the
same line. The answer is choice A. 86. The cheese
represents space. Each slice represents a plane. Two
intersecting planes divide a space into 4 spaces. The
answer is choice 1. 87, The ends of the legs of the table-
represent points. By Post. 1-4, three points determine a
plane, so the table can have at least 3 legs. The answer is
choice B. 88. If the points are collinear, then only one
line can contain the three points. If they are
noncollinear, then a different line passes through each
pair of points. There are 3 ways to pair the points, s0
there are at most 3 possible lines. The answer is

choice H. 89.[2] a. A plane is named by at least three
noncollinear points. The planes are ABD, ABC, ACD,
and BCD. b, Each line will have point D in its name:
AD, BT, CD [1] one part correct

90. | | Last digit 1IRT
' n 3" of 37 445 _
1 ‘3 3 | The pattern3,9,7,1
) .9 9 repeats 11.times for -
, n=1t044 Forn =45,
31 27 7 the last digit is the first
4 81 1 in the series, 3.
B 243 3 - | 91.The pattern starts
G 7240 g with A and skips every
7 2187 g other letter of the
alphabet. The next four
8, . 6361 L letters after G are H, I,
9| 19683 | -3 J,and K. Skip H and J to
10 | 59,049 9 produce I and K as the -
: next two letters of the
sequence. 92. The differences between the consecutive

terms form the sequence 4, 6, 8,10, ... The next two
differences must be 12 and 14, So, the next two numbers
are 30 + 12, or 42, and 42 + 14, or 56. 93. 41 =4,

4% = 16,43 = 64, and 4* = 256. The nth term is 4". The.
fifth term is 4, which is 1024. The sixth term is 45, which
is 4096.. 94, The differences between the consecutive
térms form the sequence 5, 10, 15,20, ... The next two
differences must be 25 and 30. So, the next two numbers
are 50 — 23, or 25, and 25 — 30, or —5. 95. Fora = 3 and
b= ~5a%+ b? =32 +(~5)* =9 + 25 =34. 96. For

b =8and h = 11,46k =3(8)(11) = 4(11) = 44.

Check Skills You’ll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparencies or
_ Presentation Pro CD-ROM. .

1.no 2.yes 3.no 4. NMR 5. POQL 6. NKL 7. POR -
"B. PKN 9. LR

Geometry Solution Key

i Check Understanding 1. The endpoint of LP is L, and -

the eﬂdpoint of PL is P. Since they don’t have the same
i endpoint, they are not opposite rays. 2a. From Plane

G11H,G7 | HI. From Plane ANJGD,GJ || DN.

i 2b. Segments skew to GJ do not intersect GJ, but are

l to a line that does. All All segments Il to 77 that do not

intersect GJ are AB, CD and CH. 2c. Answers may
¢ vary. Samples: DN V&7, 77 | oC, 7N | CH, DN is skew
i to HC and also to JI. 3a. The parallel planes contain '

opposite faces of the diagram. PSWT | ROVU,

. PRUT | 5QVW, PSQR | TWVU 3b. P and Q are

opposite corners of PSOR. The line | to‘IYQ) will pass
i through corresponding opposite corners in the plane

| to PSOR. So, PO | TV, 3c. Any line contained by a

plane || to QRUV is parallel to QRUV. Answers may
vary. Samples: SW TS Ps

Exercises

1. &———=2 The symbo] shows 2 endpoints and no
A arrows, s0 AR is 4 segment.

2. &—&—> ‘The symbo] shows 1 endpoint at A
A B and an arrow, so AB isa ray.

3.6e——— o> The symbol shows 1 endpomt at B

B and an arTow, 50 BAisa Tay.

4, ~-—8-————0—> The symbol shows no endpoiﬁts
A B and 2 arrows, so AR is a line.

5A syslematic listing is to choose the left endpoints

order from that point: &S, RT, RW 5T, SW, TW

'6. A systematic listing is to choose endpomts in order
- from left to right and select rays pointing right; then

repeat selecting rays pointing left: ﬁ, ﬁ: TW,WT,

T3 3E. 7a. TS or ﬁ), TW 7b. The endpoint must have’
a labeled point on either side of it. S is the only -
available endpoint besides T, so the rays are SR and 5T.

¢ B. Since Y is an endpoint, there are 4 choices for the

other endpoint. The four segments are: RY,8Y,TY, and
WY. 9. Aniswers may vary. If ¥ is positioned to the left

: of Ror t_o"'the right of W, then only one ray is possible;

that ray is ¥R or YW, respectively. If ¥ is positioned
i somewhere between R and W, then 2 rays are possible.

i Answers may vary. Sample: If ¥ is positioned between

S and T, the two rays are Ys {or ﬁ) and YT (or —}71—173
10. To name a ray, its position is defined by the endpoint
and its direction is defined by a different point on the
ray. Answers may vary. If ¥ is to the left of R or right of
W, then a new direction can be named from K and ¥,
respectively. If either is the case, then one new ray can -
be named. If ¥ is between R and W, then no new rays
can be named. Check students’ diagrams for the position
of ¥ 11. Find a segment in the same p]ane that does not

i intersect AC:DF 12.Find a a segment in the same plane
i that does not intersect EF: BC. 13. Find a segment in .

the same plane that does not intersect AD: BE from

: Plane ADEB and CF from Plane ADFC. 14. Eliminate
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all segments that are || to .AC and that intersect with AC.
Those remaining are skew to AC: DE, EF, BE.

15. Eliminate all segments that are || to £F and that
intersect with EF. Those remaining are skew to EF: AD,
AB, AC. 16. Eliminate all segments that are || to AD
and that intersect with -4D. Those remaining are skew to
AD: BC and EF. 17. Any planes that do not intersect
are ||,s0 ABC || DEF. 18. Lines in the same plane that
do not intersect are ||. Answers may vary.

Sample: BE || AD 19. Skew lines are not || and do not

intersect. Answers may vary. Sample: éCm"ﬁ DE 20. A line
is parallel to a plane if they do npt intersect. Answers
may vary. Sample: Plane DEF || BC 21. All lines || to

AB are coplanar and do not intersect: FG.

22, Skew lines are not || and do not mterséct with
each other. Answers may vary. Samples: HB DG CD
AB 23.Lines | toa plane do not intersect the plane.

BG, DH . CL 24.Two planes intersect in a line, and two
points determine a line. Name the intersection by the

two known points shared by both planes, A and F: AR
25. They are in Plane BCGH and they will never
intersect; lrue. 26. Since the lines are not in the same
plane, they can’t be {|. They are skew lines, so the
statement is false. 27. The planes are on opposite sides
of the "house” and will never intersect; true. 28, If the
“roof” and side of the “house” were extended, the two
would intersect, so they can’t be ||; faise.. 29. The lines
will not intersect and do not lie in the same plane; true.
30. If the two lines were extended, they would intersect
above pt. A; the statement is false. 31. The two lines will
not intersect and they lie in Plane A EGC, 50 the lines
are ||, not skew; false. 32. Points C, F,J and A are
coplanar and the lines will not intersect; thus they are |,
ot skew; false. 33. They are both segments that have
the same endpoints, so they are the same. 34. They are

two rays that share seme of the same points, but they do '

not have the same endpoint. They are not the same.
35, By Post. 1-1, only one line passes through two given
points, so both represent the same line through X and ¥

36. 37. By def. of || lines, -
parallel lines are always
coplanar. 38. By def. of
skew lines, two skew lines
are rrever coplanar, 39. By
. del. of opposite rays, two
p opposite rays always form a
/ line. 40. By-Post.1-1,only .

- one line passes through 2
points, so TQ and QT are always the same line. 41. To-
be the same ray, they would have the same endpoints |
and direction. Their endpoints are different. Thus, GH
and HG are never the same ray. 42.To be the same ray,
they would have the same endpoints and direction. They

have the same endpoints, but they have the same
direction only if K and L are both on the same side of J.

So, JK and L are sometimes the same ray. 43.They are
both segments that have the same endpeint, so AX and

Geometry Solution Key

{ 57a. F

i X A are always the same segment. 44. Two lines in the
i same plane either intersect or are ||. So two lines in the

{ same plane are sometimes parallel, 45, By def. of ||

i planes, two planes that do not intersect are always

{ parallel. 46.Two lines that lie in parallel planes are

{ either parallel or skew. So, two lines that lie in paraliel

i planes are sometimes parallel. 47. Two lines in

{ intersecting planes are either intersecting or they are

i skew. So, two lines in intersecting planes are sonzetimes
i skew. 48 Answers may vary. The point should be on the
! lney = 2" so that the x-coordinate is less than 2 and the
i y-coordinate is less than 3. Sample (0,0} 49a. Answers
i may vary. Sarhples: east and west; northeast and

! southwest 49b. Answers may vary. Sample: northwest

i and southeast 50.Two lines can be parallel, skew, or

: intersecting in one point. Sample: Train tracks are

i parallel; vapor trail of a northbound jet and an

i eastbound jet at different altitudes are skew; streets that
! cross are intersecting. 51. Answers may vary. Samples:

¢ Two planes flying at different altitudes escape crashing

! into one another. Or, skew lines cannot be contained in
i one plane. Therefore, they have “escaped” a plane.

i 52 They are two lines in the same plane that do not

¢ intersect,so 5l I UV, 53, They are two mtersectmg
lines. Names of the lines may vary. Sample: XY and

! ZW intersect at R. 54. Planes ABCE and DCBF

! intersect in BC. 55a. Two planes intersect in a line. The
{ three planes intersect in 2 lines. Since the 2 lines aré in

i the samie plane (C) and do not intersect, they are |.
i 55h. Examples may vary. Sample: The floor and ceiling

i are parallel-A wall intersects both. The lines of

intersection are paraliel. 56. Answers may vary. Sample:
'The diamond structure makes it tough, strong, hard, and
durable. The graphite structure makes it soft and slippery.
From the two endpoints £ and £

V exactly one segment is possible:
EFE : ‘

57b. . From the 3 endpoints,
i E F 5 exactly 3 segments are

G possible: EF, EG, FG.

57c. Number | Number of Answers may vary.
of points | segments Sample: For each “new” _
2 1 point, the number of new
sepments equals the
3 3 (13 ” 3
number of “old” points.
4 6 . .
3o, for n points, there ate
3 . 10 n — 1 points added to the
6 15 “ previous number of

segments.
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57d.-Continue the chart started in part (©). For 10
points, there are 45 possible segments.

57e. 45 is haif of 90, which

Number of Number of
" collinear possible 15 10(9); 36 is half of 72,
poinis segments - -which is 3(8); 28 is half of
7 1 56, which is 8(7). The
3 ' 3 number of segments fits
(n - 1)
4 g the pattern of =2
5 10 58. No; by Post. 1- 3, two
6 15 Flifferent Planes calrlmot
Intersect in more than one
7 6+ 15=121 line. 59. Yes; Plane P
8 7T+21 =28 intersects Plane A in one
9 8+28=236 linel toCD and
10 intersects Plane B in

9+36=45 3 in
: -another Hne {| to CD.

60. Answers may vary. Sémp]es: Lines that intersect at V
are W ﬁl_f': (_Q_V,)and PV, Lines that intersect at S are {ITS’)
TS’}, and RS, Lines that intersect at P are W, ‘"Q“ﬁ, and
SR. 61. A line in Plane PSR() that does not seem to
intersect with PS is OR, s0 OR may be || to PS.

62. Explanations may vary. Samples are given: If 2
planes are ||, then a line in one plane is either paralle]

to or skéw to a line in the other plane, so a line in the ||

plane through V can be || to ‘.57?’ Since the two planes
are ||, they share no common points, Since a line in one

* . plane cannot intersect a line in the other plane a line in

the H plane through V cannot intersect S&. Being skew is
one-of the options mentioned in the first sentence, so a
line in the plane ]I th.rough V can be skew to SK.

CD CF,and DE. Thare are- 10 of them The answer is
choiceé'D. 64. The ray opposile BC has endpomt B and

goes in the direction opposite C, so BA is the opp051te
ray. The answer is choice H. 65. Any other name shows
endpoint C and points in the direction of A. CB satisfies
these conditions. The answer is choice B, 66. By

Post. 1-3, the answer is choice F. 67, In column A the
terms increase by 2 for each subsequent term, so the
next number is 7 + 2, or 9. In column B every other
number is positive and negative and the numbers
without the sign increase by 2; the next number is
-positive and is 2 more than 8, which is 10. Sincé 9 < 10,
the answer is choice B. -68. For column A, Post. 1-1
indicates that the answer is 1. For column B, the number
of points in each line is infinite. Since the amount in B is
greater than 1, the answer is choice B. 69. For column
A, the possible segments are AB, E,-and BC, so there
are 3 possible segments. For column B, if the lines are
collinear, then only 1 line is possible. If they are
noncollinear, then 3 lines are possible. Since it’s not clear
if the lines are collinear or noncollinear, it is impossible
to make a conclusion. The answer is choice D.

70.[2] a. Parallel and skew lines are alike in that they
do not intersect. Parallel and skew lines are different
because parallel lines lie in one plane and skew lines

Geometry Solution Key

i cannot be coplanar b. No; of the 8 other lines shown,
P4 (PJ’ K7 TH and SM) intersect 7TM and 4 (KQ,
LR, SR and PQ) are skew to TM. 71. Answers may

vary. Sampies: EF or FG 72, Answers may vary.
! Samples:A,B,C,D,E,F,G,or H 73. By Postl—z, the

i two lines intersect in one pomt, which'is C. 74. EF is

{ the intersection of 2 planes, so it must lie in both: AEF

i and HEFE 75.The plane can be named by-any 3 or more
i of the 4 named points. Sampile: ABH 76. The plane can
¢ be named by any 3 or more of the 4 named points.

i Sample: EHG 77.The points common to both planes

i are on the line FG. 78. Plane CGH is the right side of

i the figure and the fourth point on that side is B.

© 79, <9 ———o—> The figure has no endpoif_lts,

T R so it is a line.

80, &——————@ The flgure has exactly 2 endpomts

P . sa it is a segment.

P81 ’3—-—9——* The figure has exactly one

endpoint at N and one arrow, so

i itisaray. 82. Each term is 0.08 more than the previous

! term.The sixth term is 1.32 + 0.08, or 1.4. The seventh

i termis 1.4 + 0.08,0r 1.48. 83. The terms decrease by 1,2,
i 3,4,5,s0 the seventh term decreases by6andis —16 — 6,

i or—22.The eighth term decreases by 7 and is —22 — 7,

or —29. 84. The first letter of each pair is the a]phabet in

order starting from A. The second letter of each pair is one

more than the first letter. The next two pairs of letters after
i EF are FG and GH. 85, Starting with A, each term is 3
letters more than the previous letter. The letters after M

are N, O, P, Q, R, §, and every third letter is P and then S.

{ 86.Ifxisthe original number, subtracting 5 from it results

in x ~ 5 which is less than x. However, if you subtract —5
{ fromit, the resultis x — (—5) = x + 5, which is 5 more

than x. Also, if you subtract 0, then the result is x — 0, orx.

i So,whenever you subtract'a negative number, the answer

- CHECKPOINT QUIZ 1

- is greater than the given number, and if you subtract 0, the
i answer stays the same.

page 23

1. Each term is 2.5 more than the previous term, so the
fifth term is 2.5 -+ 26.5, or 29. The sixth térm is 2.5 + 29,
or 31.5. 2. Starting with 3.4, the numerals to the right of
the decimal are counting numbers in order. Following
3.4567 are 3.45678 and 3.456789. 3. For 1: Add 2.5.

For 2: Extend the decimal to one more place with a digit
that is 1 more than the one to its left. 4, All four points
are in the top plane of the figure. One possible name for

i the plane is AEF. 5. Yes; Plane DCEF cuts across the

middle of the space figure. 6. No; H, G, and F are in the
front plane EFGH. B, F,and G are in the right plane
BCGF. 7.No; A, E, and B are in the top plane, while C
lies in the bottom plane. 8. Parallel segments must be in
the same plane without the lines that contain them -

: Intersecting. Segments || to HG are CD, AB, and EF.

9. Choose any line, and then choose a line that is not || to

! it and that does not intersect it. Answers may vary.
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Sample: AE, BC 10.The only point the plane and line
have in common is M, so H is the point of intersection.

ALGEBRA 1 REVIEW page 24

1.10n+12=14n = 12;12 =dn - 12;2d =4n;n =6 .
2. (4w — 28} + (11w + 13) = 180; 15w — 15 = 180;
15w = 195w =13 3. (Ja + 3) + (—a — 3) = —16;

6a —2=-160a = —14;3a = —T,a =
4.7y + 44 = 12y + 11; =5y & ~33;y = % or 6%, or 6.6

5. (7t =21+ (¢ +4) =158~ 17 =158t =32, =4
6.8x—4—2x=—-10;6x — 4= —10;608 = —G;x = —1
7. (8t +30) + (-2t~ 16) = =22;61 + 14 = —22;6¢ =
—-36;t= -6 8 O6xr+17=0x4+2;-3x+17=2;-3x =
—15:x=59.3y -5+ 5y +20)=135:8y + 15 =
135;8y = 120;y = 15 10. (11x — 37) + (5x + 59) = 54;
16x +22 =54;16x =32;x =2 11.3x — 35=0x — 59;
-6y — 3= =39, —6x=-24x=4 12.%x ~3=8x—7,
x—3=-7;x=—4 13, (5w + 24} + (2w + 13) = 156;
Tw+37=156Tw=119w =17 14. (3x + 10) - 5x =
6x — 50; —2x + 10 = 6x — 3; —8x + 10 = —50; —8x =
—60;x =75 15.8y + 12 =12y — 18;6y + 12 = ~18;
gy = =30;y = -5 16. 7t — 8t + 4 =51 -2, —t+4=
St—2—6t+4=-2;—6t=—6;t=117.13c + 40 =
90— 20+ ;13c + 40 = 10c — 20; 3¢ + 40 = —20;3c =
—60;¢ = —20 18. (6a — 54) — (5a + 27) = 23;

Ga— 54 —5a2—27=23;8— 81 =23;a= 104
19.2+4) —(y+9)=26;2+4y —y — 9 =126

3y —7=26;3y =33y=11 20.(12c + 35) — (5c — 11) =
—2;12c +35 —5c+ 11 = =27c+ 46 = =2;7c = —48;
c= —%ﬁ,or —67

—%, or —2%

Check Skills You'll Need For complete solutions see
. Dajly Skills Check and Lesson Quiz Transparencies or

Presentation Pro CD-ROM. .

1.6 2.353.34.65.26.97.48.9 9.%

Check Understanding 1a.CD = |-2 - 0| = |-2| =

2, DE=|0-2| = |-2| =2;50 CD = DE. 1b. Yes; the
distance between the two endpoints is the same:
|=5—(—8)] = |—5+8] =|3| = 3. 2. Solve for x:
EF + FG = EG, (4x — 20) + (2x + 30) = 100;

6x + 10 = 100; 6x = 90, x = 15. Solve for EF:’
EF = 4x — 20 = 4(15) — 20 = 60 — 20 = 40.

Solve for FG:FG = 2x + 30 =2(15) +30=30+ 30 =
60. 3. X2 =2Y. XZ + ZY = 27, XZ + XZ = 27,
2XZ = 27,XZ = 135 4a. Since E is the vertex of more
than one angle, either 3 letters or a number must be '
used to name the angle: 2.2, £DEC. 4b.No; £1, £2,
and £ AED all have E for a vertex. The name of the
-angle should distinguish it from any other angles

having the same vertex, so more information is needed
in the name. 5a. The measure is 30. Since the measure
is between 0 and 90, the angle is acute. 5h. The measure
is 90. Since the measure is exactly 90, the angle is right.

Geometry Solution Key

! 5¢. The measure is 140. Since the measure is between 90

and 180, the angle is obtuse.

| 6.m/LDEG + mLGEF=mtDEF,£DEFisa

i straight £, so its measure is 180. Substituting,
{145 + mo GEF = 180, m/ GEF = 180 — 145 = 35.

. Exercises 1.AC=|~8—1| =|-9] =9,BD =

| =6 — 3] =|—9| = 9. The measures are =, so the

segments are congruent. 2, BD = |—6 — 3| = |-9] =

: 9.CE=

11 — 7| = | —6| = 6.The measures are not =, so

the segments are not congruent. 3, AD = |8~ 3| =

: measures are congruent. 4. BC = | -6 — 1|
. 7,CE=

[—11| = 11;BE=|-6—7| = | -13| = 13.The
|1 — 7] = | 6| = 6. The measures are not =

i so the segments are not congruent. 5. ForX = -7, Y =

—3,Z=1and W=5XV=|-7—(=3)| = | -4| =4

L ZW=|1-5| = |-4| = 4 XV =ZW 6.For X = -7,

P ¥=-3,Z=1,and W=

{ X=-7Y=-3,Z=

52X=1-(-7)| = (8] =8
WY =|5—(-3)] = |8 =8ZX =WY, 7.For
1L,andW=5YZ=1-3-1f =
|—4| =4 xW=|-7-5| =|-12| =12

! Sinced < 12,¥Z < XW. 8. RS+ ST=RT:15+9 =

P8x—1=64;5x=

it from the others: ZABC, £ CBA.

. RT:RT =24 9.RS + ST = RT;RS + 15 = 40;

RS =725 10a. RS + ST = RT; (3x + 1) + {2x — 2) = 64;
63;x=13 10b. RS =3x+1=
3(13) + 1 =239+ 1=40;8T=2x — 2 =2(13) — 2 =
26 — 2 =24 11a. RS + 8T = RT: (8y + 4) + (4y + 8) =
(15y — 9); 12y + 12 =15y — 9, -3y + 12 = =%, -3y =

{ 21y =7 11b. RS = 8y + 4 =8(7) + 4 = 56 + 4 = 60;

ST=4y+8=47)+8=28+8=36RT =15y~ 9=
15(7) — 9 = 105 — 9 = 96 12a. By def. of midpoint,

3x = 5x — 6,50 —2x = —6,thenx = 3. X4 =3x =3(3) =
912b. AY =5x—-6=53)-6=15-6=9,XY =
XA + AY =9 + 9 =18 13. By the tick marks on the
figure, PT = TQ.S80,5x + 3 =7x = 9; —2x = =12, x = 6.
PT=5x+3=5(6) +3 =30+ 3 =33 14. By the tick
marks on the figure, PT = 7Q.4x -6 =3x + x -6 =
4:x=10.PT=4x—6=4(10)—6=40 — 6 =34
15. By the tick marks on the figure, PT' = TQ.7x ~ 24 =
bx—2x—24=-2x=22.PT="Tx—-24="17(22) - 24 =
154 — 24 = 130 16. The vertex is always the middle
letter, and, since the angle doesn’t share a vertex with -
another angle, it can also be named by the vertex alone:
LXYZ, +ZYX, Y. 17.The vertex is always the middle
letter, and since the angle doesn’t share a vertex with
another aiigle, it can also be named by the vertex alone,

or by the number in its interjor: ZMCP, £ PCM, £.C,
or 1. 18. The vertex is B and, since it’s the vertex of

more than one angle, 3 letters are needed to distinguish
19. The vertex is B
and, since it’s the vertex of more than one angle, 3 Ietters
are needed in its name: £CBD, LDBC '

20. An obtuse angle
measures between 90 and
180. Answers may vary.
Sample:
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21. An acute angle ineasurés between B
0 and 90. Answers may vary. Sample:

_ _ b
22, A straipht angle measures —~<—® @ &—>
exactly 180. E F G
23. A nght angle measures exactly 90.

H
: I

24. The measure is 60. Since it is between () and 90, the
angle is'acute. 25. The measure is 90. Since it is exactly
90, the angle is right. 26. The measure is 135. Since

it is between 90 and 180, the angle is obtuse.
27.msCBD + mLABC =msZABD;m/CBD+ 45 =
79:ms CBD =34 28, m/AGFI + m/ EFG = m/JFE,
Since £LJFE is a straight angle, its measure is 180.

ms GEI + 110 = 180;m£GFJ =70 29. AB = |0 — 8] =

| -8| =8. The length of each segment formed by the
midpoint is 5 2, or 4,50 the distance from ‘A to the mIdpt is
4: |0 — 4| = 4.The point at 4is Q. 30. By def. ofn:udpt
it is half way between the two endpoints. Half way
between 4 and 8 is'6. 31. By def. of midpt., it is half way
between the two endpoints. Half way between —8 and 0
is —4. 32, The midpt. of OB is 6 and the midpt. of WA is
—4.The distance between them is |6 — ( 4| =

|6 +4] = |1OI = 10. So, the nndpt is 0 orSunitsina
negative direction from 6, or 5 units in a positive
direction from —4.6 — 5=1= —4 4+ 5,50 the
‘coordinate of the midpt.is 1. 33. AR = 5, and R could
be either a positive or a negative direction from A. So, R
is either 5 or —3. The midpt. forms a segment that is %, or
2.5 units long in a positive or negative direction from A.
Its location is at —2.5 or 2.5. 34. AT = 7, and T could be
either a positive or negative direction from 4. So T'is
either 7 or —7.The midpt. forms a segment that is ;_’, or
3.5 units long in a positive or negative direction from A.
It is-at either —3.50r 3.5. 35, [f Risat —2.5 and Tis at
—3.5,then RT = |25 — (-3.5)| = |25+ 33| =

|1] = 1,and the midpt. is 0.5 units left of —2.5, or
—25—-05= -3 1 Risat —2.5and Tis at 3.5, then

"RT = |-=2.5- 35| = | ~6| = 6, and the midpt. is 3
units right of —2.5,0r =25+ 3 =05.1f Risat2.5 and
Tisat —3.5,then RT = |25 — (=3.5)| = |2.5 +3.5| =

|6] = 6,and the midpt. is 3 units left of 2.5,0r 2.5 — 3 =
—0.5.If Ris at 2.5 and T'is at 3.5, then RT =

12.5 —3.5] = [1| =1, and the midpt. is 0.5 unit right or
- 2.5,0r 2.5 + (.5 = 3. So, the possible midpts. are —3, 0.5,
—0.5,and 3. 36a. |237 — 159| = 78.The distance is 78 mi.
36b. Answers may vary. Samples: measuring with a
ruler; thermometer 37-41. Check students’ work.

42 AB=|-8—-(-6)] =|-8+6|=]|-2|=2

CD = |1 — 3| = | -2| = 2. Since the lengths are =,

" the segments are =, The statement is true,

Geometry Solution Key

I ST 3_11,2.27 16
: measures between 90 and 180. Answers may vary.
: Saimples: 1:30, 5:00, 7:00 58. An hour hand travels 0.5°

43.BD = |-6=3| =|-9| =9, CD=|1—-3| =
[—2| = 2. Since 9 is not < 2, the statement is false.
44.AC=|-8B—1| =|-9| =9:BD = |~6—3| =

|-9] =9,AD = |-8—3| = | 11| = 11 Since 9 + 9 =
11, the statement is false. 45. AC=|—-8 — 1| = |-9| =
0,CD = |1-3| = |~2| =2,AD = |-8—3| = |~11] =

11.Sinee 9 + 2 = 11, the statement is true. 46. G could
be 5 units to the right or left of E, so there

are 2 possible locations: 7 — 5,0r 2,0r 7 + 5,0r 12.
A7. ms ACB + m£.BCD = m/ACD. Since £ZACD isa
straight angle, its measure is 180; 65 + m£BCD = 180;

m< BCD = 115. 48. From Exercise 47, m/BCD = 115. '

Since £ ECB is a straight angle, its measure is 180.
Substituting in mL ECD + m£BCD = mZ ECB
results in ;£ ECD + 115 = 180. m£ ECD = 65

49. Graph (3, 0) and use that as the center of a circle
with a 12-unit radius. Answers may vary. Sample: The
coordinates 12 units directly right, left, up, and down
from (3,0) are (15,0), (—9,0),(3,12),and (3, —12).

" 50-54..Check students’ work. 55. Trace the figure and

extend the outer edges of the skis until they intersect.
Place the center of the protractor on the intersection to
measure the angle. It is about 42°. 56. The clock is
divided into 12 congruent angles, each measuring %, or

30. Each “minute” measures 3—50, or 6. The minute hand and

_the hour hand should be in exactly the same location

between 2 numbers and exactly 15-minute angles from

one another. Answers may vary. Samples: 1:21:49%,
7. 3:00, 9:00 57. An obtuse angle.

per minute. A mim.ite hand travels 6° per minute. For
d=rt,180 = |05 - 6|t,s01= 11,0r32ﬁmmutes This

means that after 12:00, the first straight angle is at
iz 3211, or 12:32: 4311, and then every 65 minutes 27 131
seconds thereafter. Answers may vary. Sarnples 1 3811,

H is =5 12 v

- 2437 3494, 6:00,12:328 59, Every S-minute interval

360 or 30° and each l—mmule interval is 6°. The hour

hand and minute hand are 30 minutes apart, or 30(6) =

. 180°. 60. Every 1-minute interval is 6°. The hour hand

and minute hand are 25 minutes apart, or 25(6) = 150°.
61. Every 1-minute interval is 6°. The hour hand and
minute hand are 5 minutes apart, or 3(6) = 30°.

. 62. Every 5-minute interval is 30°, Since the minute.
i handis % the distance around the clock, the hour hand is

% the distance between the 4 and 5, which is %(30) = 20°
past the 4, or 10° before the 5. At 40 minutes after the
hour, thé minute hand is on the 8, which is 3(30), or 90°
from the 5. The total degrees between the two hands are
90 + 10 = 100. 63. Every 5-minute interval is 30°. Since
the minute hand is3 1 the distance around the clock, the

¢ hour hand is 3 ! the d1stance between the 5 and 6 on the

clock, which is %(30) = 10° past the 5. At 20 minutes
after the hour, the minute hand is on the 4. The degrees
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between 4 and 5 are 30. The total deprees between the
two hands are 30 + 10 = 40. 64. Every S-mmute
interval is 30°. Since the minute hand isg Z the distance

around the clock, the hour hand is § Z the distance
between the 1) and 11 on the clock, or 20° past the 10.
At 40 minutes after the hour, the minute hand is on the
8.The degrees between the § and 10 are 2(30) or 60°.
The tolal degrees between the two hands are 60 + 20 =
80. 65. mLMQOP = ms MOV + msVQP=90+35=
125 66.mLQVP + msZMVQ = msMVP. Since L MVP
is a straight angle, its measure is 180. m£A QVP + 55 =
180; m2 QVP = 125 67. An acute angle measures
between 0 and 90. Answers may vary. Samples: £ 0VM
and ZVPN 68. An obtuse angle measures between 90
and 180, Answers may vary. Samples: ZMNP and

£ PNQ 69. A right angle measures exactly 90. The only

angles that are not obviously acute or obtuse are ZMQV
i Sample: 16 cm; 70° 80b. Check students’ work.

and ZPNQ. 708. mZROS + m£TQS =mZRQOT
Since £ RQOT is a straight angle, its measure is 180.

{(2x + 4) + (6x + 20) = 180; 8x + 24 = 180; 8x = 156;
x=195 70b.m/ROS=2x + 4 =2(193) +d =

39 + 4= 43;msTOS = 6x + 20 =6(19.5) + 20 =

117 + 20 = 137 70c. Answers may vary. Since ZRQS is
a straight angle, the sum of the angle measures should be
180. 71. By segment addition, AD + DC = AC, and the
tick marks indicate AD = DCso DC = 12. Now 2AD =
AC;2(12) = 4y — 36,24 = 4y — 36;60 = 4y;y = 15.
Also, AC=24D = 2(12) 24. 72. By the tick marks,
ED=DB,sox+4=3x—8,-2x = —-12;x = 6.
ED=x+4=6+4=10, ED=DB =10, kB =

ED + DB =10 + 10 = 20 73a. Answers may vary. -
Sample: The two rays that make up the sides of the angle
come together at a sharp point. 73b. Answers may vary.
Sample: Molly had an acute pain in her knee. 74. The
Japanese 0 is actually 90 on a protractor, and the.
Japanese 90 is either 0 or 180 on a protractor. So, the
Japarese 45 is, on a protractor, half way between 0 and
90 or half way between 90 and 180, so it is-either 45 or
135. The Japanese 15315 90 — 15, which is 75 on a
protractor, or 90 + 15, which is 105 on a protractor.

The Japanese 751s 90 — 75, which is 15 on a protractor,
or 180 — 15, which is 165 on a protractor. .75. By angle
addition,m/£AOB + m/£BOC = mLACC, Then
Px+8)+Bx+1)=Tx— 252 +22=Tx — 2

—2x + 22 = —2;-2x = ~24;x = 12. The mLAOC'Js
Tx—2=7(12}~2=84—2=82Them£AOB is
2x+8=2(12) + 8 =24 + 8= 32.The m£BOC s
3x+14=3(12) +14=36+14=50.82 = 32 + 52,50
the answer checks. 76. The tick marks show
msAOB =msCOD,sod4x —2=2x + 14,2x — 2 = 14;
2x = 16;x = 8. Form£AOB:4x —2=4(8) -2 =

32 ~2=30.Form/BOC:5x + 10 = _

5(8) +10 =40+ 10 = 50. For m£.COD:2x + 14 =
2(8) + 14 = 16 + 14 = 30. 30 = 30;s0 the answer

checks. 77. m£AOB + me BOC+ msCOD =
mLAOD,m/COD = msLAOB = 28;

28 + (3x — 2) + 28 = 6x;3x + 54 = 6x; 54 = 3x;x = 18
Form/BOC:3x —2=3(18) —2 =54 — 2 =52,

For m/ AOD: 6x = 108.28 + 52 + 28 = 108, so the

Geometry Solution Key

i answer checks. 78. m£COD = m£AOB = 4x + 3;
{ mLAOB +mLBOC +miLCOD = mLAOD;

T x4 3) 4+ () + (dx+3)=16x—1;15x + 6=

i lex—Li—x=-~Tx =7 FormLAOB: 4x + 3 =

i A7) +3=28+4+3=3LFormsLBOC:7x = 7(7) = 49.

i For m£COD:m2ZAOB =31.FormsAOD: 16x =1 =
PO16(7)y -~ 1 =112 = 1= 111.31 + 49 + 31 = 111, s0 the
i answer checks. 79. Since D is the midpt. of AC and

i since DC = 16, then AD = 16. Assign positions to each.
i LetA = 0,then D = 16,and C = 32, and since C is the
i midpt. of AB, then B = 64. Since E is the midpt. of AD,
! Eis midway between 0 and 16,50 E = 8. Since Fis the

: midpt. of ED, Fis midway between 8 and 16,50 F = 12.
i Since Gis the midpt. of EF,itis midway between 8 and
! 12,50 G = 10. Since H is the midpt. of DB, it is midway
i between 16 and 64,50 H =40.GH = |G — H| =

80c. Check students’ work.

|10 — 40| = | —30] = 30 80a. Answers may vary.

81.81 + 24 = 105and

! 63 + 42 = 103. They support the Angle Addition Post.
i 82, KC=2x+10=31,502r =2l andx = 10.5. KN =
P o(2x + 10) + (dx + 1) = 6x + 11 = 6(10.5) + 11 =

i 63 + 11 = 74, The answer is choice C. 83. KN =

(2x + 10) + (4x + 1) = 20,50 6x + 11 = 29, then 6x =

P 1Bandx =3 CN=4x+1=4(3) +1=12+1=13.
i The answer is choice F. 84.2x + 10'= 4x + 1;

“2xr+10=1;-2x=-%x=45. KC=2x+10=

2(4.5) + 10 = 9 + 10 = 19.The answer is choice D.

85. Let n = the measure of the original angle. The
measure of a right angle is 90. n — 15 = 90,50 n = 105.

The answer is choice H.
i B6.

[2] a.The drawing should
A D c show BD in the interior of
£LABC. b. An obtuse angle
B measures between 90.and 180

: degrees; the least and greatest whole number values are

91 and 179 degrees. Part of ZABC 15 12°. So, the least

: measure for ZDBCis 91 — 12, or 79. The greatest

measure for 2 DBC is 179 — 12, or 167. 87. By def of
skew lines, skew lines are never coplanar. 88. By def, of
skew lines, skew lines never intersect. 89, By def. of
opposite rays, 0pp051te rays always form a line.

90. By def. of parallel lines, parallel lines never intersect.
91, Three points are either collinear or they are .
noncollinear. If they are collinear, then they can be on

! the intersection of two or more planes and lie in each of

those planes. If they are noncollinear, then they lie in

exactly one plane. Thus, three points are always coplanar.

92. By Post. 1-1, two points are always collinear.

93, By Post. 1-3, the intersection of two planes is always =~ '
a line. 94. By def. of parallel, intersecting lines are never

parallel. 95. Each term is 5 more than the previous

term, so the next two terms are 25 and 30. 96. Each

term is 5 times the previous term, so the next two terms

are 5(625) and 5(5)(625), or 3125 and 15,625. 97. Each

" term is 4 more than the previous term, so the next iwo
i terms after 26 are 30 and 34.

Chapter 1, page 12




Check Skills You'll Need For complete solutions see
Daily Skifls Check and Lesson Quiz TranSparenc:es ar

Presentation Pro CD-ROM.
2, ———————a—>

7.10

Check Underétanding
LXe——ay _
: } ‘ Xand openitto ¥

R s Keeping the same
setting, place the point of the compass on R and swing
an arc that intersects RS. Keeping the same setting, place
the point of the compass on the intersection of the arc
and the ray and swing a second arc that mtersacts with
RS. Label that intersection S.
2. : . Draw a ray. Place the -

~Draw RS Place‘_t_h.e..

. B and swing an arc.
' With the same setting,
B N > place the point of the

compass on the endpt.
of the ray and swing an arc that intersects the ray. Place
the point of the compass on the arc of £ B where it
mtersects one of the sides and open it as far as the
intersection of the arc with the other side. Keeping that
setting, place the point of the compass on the
intersection of the ray and arc and swing an arc that -
intersects the arc. Keeping the same setting, place the
point of the compass on the intersection of the 2 rays.
and swing another arc that intersects the first arc on that
figure. Draw a ray from the ray’s endpt. through the
second intersection of the two arcs.

-Geametry Solution Key '

point of the compass on-

point of the compass on

i 3. ' With the compass open to more than

half ST, place the point of the compass
on § and swing an arc above and
below the segment. Keep the same
setting and repeat with the compass
point on 7 Draw a line through the

two arc IHtB]’SECtIOl‘lS

: 4. From Example 4, mZJKN = 50 and KN bisects £ JKL.
i Bydel of £ bisector, m£LNKL = m/ZJKN = 50. Also by
i def of £ bisector,mZJKL = ms/ NKL + mZJKN =

{50+ 50=100.

Place the point of the
compass on Y and
swing an arc that
intersects both sides
of the angle. With the
point-of the compass
on one intersection,
swing an arc in the

5a.

T
o

'z

interior of the angle. Keeping the same setting, place the
i point of the compass on the other arc intersection and

i swing an arc that intersects the arc in the interior of the
i angle. Label the intersection P. Draw XP. -

5b. Measure 2 XYP and £ PYZ to see that 'Lhey are =.

! Exercises

2. _AB 1‘

1. AB | _ DrawXY. Label the endpt. X.
)‘( ) = }Y> Place the point of the compass on

A and open it to B. Keeping the
same setting, place the point of the compass on X and
swing an arc that intersects XY. Label the: intersection Y.
AB Draw VW, Label the
- endpt. V. Place the
L4 point of the compass
on A and open it to B. Keeping the same selting, place the

[ T

i point of the compass on V and swing an arc that intersects.
VW.Keeping the same settirig, place the point of the

i compass on the intersection and swing a second arc that

¢ intersects VW, Label that intersection W,

3. TH , PS Draw DE. Label the
b i endpt. D. Place the point
b E of the compass on T and

open it lo R. Keeping the setting, place the point of the
compass on D and swing an arc that intersects DE. Place
the point of the compass on P and open it to 5. Keeping
the setting, place the point of the compass on the

¢ intersection of the arc and DE. Swing an arc that
i intersects DE and label that intersection E.

4, IR Draw OJ, Label the
——P endpt. (. Place the point
e ¢ ! » of the compass on T and
Q@ J PS open it to R. Keeping the

setting, place the point of
the compass on Q and swing an arc that intersects QJ

i Place the point of the compass on P and openittoS.

i Keeping the setting, place the point of the compass on the
intersection of the arc and OJ. Swing an arc towards @ that
i intersects QJ and labei that intersection J.
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Draw aray. Label the endpt. D. Place the
point of the compass on C and swing an
arc. With the same setting, place the point
of the compass on D and swing an arc
that intersects the ray. Place the point of
the compass on the arc of £ C where it

: intersects one of the sides and open it as
far as the intersection of the arc with the other side.
Keeping that setting, place the point of the compass on the
intersection of the ray and arc and swing an arc that
intersects the arc. Draw a ray from D through the
intersection of the two arcs.

6. F Draw a ray. Label its endpt. F. Place
the point of the compass on C and
swing an arc, With the same setting,
place the point of the compass on F
and swing an .arc that iniersects the
ray. Place the point of the compass
on the arc of £C where it intersects

one of the sides and open it as far as the intersection of the

arc with the other side. Keeping that setting, place the point
of the compass on the intersection of the ray and arc and
swing an arc that intersects the arc. Keeping the setting,

place the point of the compass on the intersection of the 2

rays and swing another arc that intersects the first arc on

that figure. Draw a ray from F through the second
intersection of the two arcs.

7. With the compass open to more than
half AB, place the point of the .
compass on A and swing an arc

_above and below the segment. Keep

the same setting and repeat with the

~ compass point on B. Draw a line
through the two arc intersections.

8 . ‘ With the compass open to more than
half TR, place the point of the
compass on T and swing an arc
above and below the segment. Keep
the same setting and repeat with the
compass point on S. Draw a line
through the two arc inteérsections.

9a, By def. of £ bis, m/ FGH = m£ HGI, 50
3x—3=4x—14.Then —x = —11,s0x = 11.
Substituting, 3x — 3 =3{11) ~3 =33 -3 =30,s0
m/ FGH = 30. 9b, Since, by def. of £ bis.,

meFGH = me HGL,m4. HGI = 30. 9c. By def. of.

2 bis, mL FGI = m£ FGI+m/ HGI = 30 + 30 = 60.
10. By def. of £ bis.,,m2 XBC = ms ABX, so

3x+ 10 = 5x; 10 = 2x;x = 5. By def. of £ bis,,
msABC =2m/ ABX = 2(5x) = 10x = 10(5) = 50.
11. By det. of 2 bis.,mZABC =2m2ABX,so

4x — 12 = 2(24);4x — 12 = 48;4x = 60;x = 15.
m/ABC = 2(24) = 48 12. By def.of £ bis.,
miABX = ms CBX,s04x — 16 = 2x + 6; 2x —16=6;
2x=22%x=11.ms ABC =2m/CBX =2(2x + 6) =

dx +12=4(11) + 12 = 44 + 12 = 56

Geometry Solution Key

€

point of the compass on
one intersection, Swing an
arc i the interior of the
angle. Keeping the same -

Place the point of the

compass on (J and swing an
/ arc that intersects both
\\ » - Sides of the angle. With the

setting, place the point of the compass on the other arc

i intersection and swing an arc that intersects the arcin the
{ interior of the angle. Draw a ray whose endpoint is O

i through the intersection of the two arcs.’

Piace the point of the compass
on U and swing an arc that
intersects both sides of the
angle. With the point of the
compass on one intersection,
swing an arc in the interior of
the angle. Keeping the same
setting, place the pomt of the

14,
| M
u - :
v

compass on the other arc intersection and swing an arc
i thatintersects the arc in the interior of the angle. Draw a
i ray whose endpoint is U through the Intersectlon of the

two arcs.

{15,

Draw a ray
with endpt. Z.
With the
120° compass
w point on W,

swing an arc

that intersects
: 1 both sides of
Z ! the angle.

Keeping the setting, place the compass point on Z and
i swing an arc similar to the first arc that intersects the
{ ray. With the compass point on the intersection of the

angle side and the arc, open the compass to the

! intersection of the arc with the other side of the angle.

Keeping the setting, place the compass point on the
intersection of the ray and arc and swing an arc that

" intersects the first arc of that figure. With endpt. Z, draw

aray through the intersection of the two arcs. To
construct the bisector, place the compass point on the
arc and its intersection with one of the sides of £ Z.

' Swing an arc in the interior of the angle. Keeping the

seiting, place the compass point on the intersection of
the first arc and the other side of the angle. Swing an arc
that intersects with the previous arc, With endpt. Z, draw
a ray through the intersection of the two arcs.
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16. > Find a segment on XY
' ' and construct Y Z as
)< © .. its L bis. Place the

compass point on X
and open it to Y. Keep
the setting and place

""; Yy I the compass point on ¥
and swing an arc to
intersect Waway

>\ from X. Place the

compass point on X

7 and open it to more
than half AY. Swing an arc on both sides of the segment.
Keep the setting and place the compass point on the
intersection of the first arc with XV, Swing arcs that
intersect with the arcs above and below the segment.
Draw ¥ Z through the two arc intersections.

17. Find a segment on

asthe 1 his.

it X (). With the
compass point on X,
swing.congruent

N

SE Keep the same
setting and with the compass point on O, swing arcs that

intersect those arcs. Draw SP through the arc
intersections. To bisect 2 PSQ, place the compass point
~ on S and swing an arc that intersects both sides of the
angle. Place the compass point on one of the
- intersections of the arc and side and swing an arc in the
interior of the angle. Keep the same setting and place
the compass point on the other intersection of the arc
and side. Swing an arc to intersect the previous arc,
Label that intersection T. Draw 5T

"18a. According to the diagram, the angle of reflection is
LCBD.msCBD =msCBD =41 18b. m£ABD =
mLABC + msCBD =41 + 41 =82 18c. m/LCBE =
90. From part @, m£ABC = 41.mLABE + mL ABC =
msLCBE,ms ABE + 41 = 90;m£ABE = 49, Sumlarly,
mLDBF =49,
19a-b. :

’ The angle of

incidence and
angle of reflection

should be =.

Angle of

Angle of reflection
incidence Mirror
20. ' Liocate points 4 and
- B on aline. Then con-
D c structa L rayatA

and' B as in Exercise
| \ 16. Construct AD
i and BC so that AB =
AD = BC.Draw DC.

‘Geometry Solution Key

: SQ to construct SP _

" Construct a segment
measuring 25Q. Call ;

< . arcs on both sides of

i 21a. One midpoint; explanations may vary. Sample: A.
i midpt. divides a segment into two = segments. If there
i were more than one midpt., the segments wouldn’t be =.
i 21b. A segment has infinitely many bisectors, since
"+ infinitely many lines can pass through the midpt. A
i segment has exactly one L bisecting line, since it’s
i impossible to construct more than one L hisector of a
: segment, there can be only one line L to a segment at its
i midpt. 21c. There are an infinite number of lines in
! space that are L to a segment at its midpt. Since the L
! bisectors intersect, the lines are coplanar.

i 22, A

, Construct an angle = to
' ,‘\\ £.1.Then, using one of
i the sides of the

. e
M constructed angle,
B

construct an angle =

~to £2. Make sure the second angle is not in the .
interior of the ﬁrst

Construct an angle = to
£.1.Then, using one-of the
sides of the constructed
angle, construct an angle
== {o /2. Make sure the
second angle is in the
interior of the first.

Construct an angle = to 22. Then,
using one of the sides of the
constructed angle construct a
second angle = to £2.

25.They are both correct.
Multiplying both sides of Lani’s

23.

equation by 2 results in Denyse’s equation. Or,

multlplymg both sides of Denyse’s equation by 4 7 results
in Lani’s equation. 26. Construct the 1 bisector of the

¢ segment: Open the compass to more than half the

i measure of the segment. Swing large congruent arcs from
~ each endpt.to intersect on each side of the segment. Draw
i aline through the two arc intersections. The intersection

i of the line and segment is the midpt. of the segment.

i 27. @
A

- ® (Construct a 1 bisector.
45° B Then bisect one of the
angles by construction. .

The angle.
bisectors appear
to meet at one
point.

28a.
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28b. The angle

to meet at one
point.

28¢c. The angle blsectors of a triangle intersect in
one point.

29, Draw aray.
Open the
compass to

5 cm and
construct a
5-cm segment
on the ray.
Open the
compass to 4
cm. Swing a
4-cm arc [rom
each endpt. of the 5-cm segment so that the two arcs
intersect. Draw segments from each endpt. of the 5-cm
segment to the intersection of the two arcs.

30. Draw a ray. Open the
* compass to 2 cm and

on the ray. Open the
compass to 5 cm. Swinga
5-cm arc from each
endpt. of the 2-cm -
segment so that the two
arcs intersect. Draw

" segments from each
endpt. of the 2-cm
segment to the
intersection of the two
Arcs.

31. Draw a ray. Construct a 5-cm segment. 2-cm arcs
trom the endpts. of the 5-cm segment will not intersect.
The triangle is impossible becanse 2 + 2 <C 5. The short -
segments are nat long enough to form a triangle.

32. Draw a ray. Construct a 4-cm segment. 2-cm arcs from
the endpts. of the 4-cm segment intersect on the segment.
The triangle is impossible becauise 2 + 2 = 4. The short
segments are not long enough to form a triangle.

33a. Draw X7, then draw a ray.
Construct a segment of length
XY, From the endpts. of the
constructed segment, swing
arcs of length XY so they
intersect. Draw segments
from the arc intersection to
each endpt.

33b. Each angle measures 60.

5ecm

X

7 Geometry Solution Key

bisectors appear i

33c. Answers may vary. Sample: (o construct a 60° angle,
mark a pt. 4. Swing a long arc from A.From apt. Pon

i the arc, swing another-arc the same size that intersects
the first arc and label that pt. ). Draw £ PAQ. To
construct a 30° angle, bisect the 60° angle.

K

34a—c.

! 35a-h.

construct a 2-cm segment

35¢. Point O is the center of the circle. 36. ris L to two

lines in plane M and is L to the plane.tis L to only

one line in the plane and is not L to the plane. A line is

perpendicular to a plane if it is perpendicular to every .
i line in the plane that the line intersects. 37. Constriction
{ does not use numberad measuring tools, so eliminate

choices A and B. The perpendicular bisector bisects the
segment, thereby locating its midpt. The answer is choice
D. 38. Constructien of a congruent segment can begin
with a ray or a line. Points are then labeleéd on the ray or
line. The answer is choice F: 39. [2] a. Draw XY. With

- the compass pt. on B, swing an arc that intersects BA

and BC. Label the intersections P and Q, respectively.

i 'With the compass point on X, swing a congruent arc

intersecting XY, Label the intersection K. Open the
compass to PQ. With compass pt. on K, swing the PO arc
to intersect the first arc. Label the intersection R. Draw
XR. b. With compass open to XX, put the compass

point on X and swing the XK arc intersecting XR.
With-compass on R, swing an arc open to KR to intersect

i the first arc. Label ihe intersection 7. Draw X 7. [1] cne
part correct 40. [4] a. Construct the 1 bisector of the

segment. b. Construct the 1 bisector. Then construct
the L bisector of each of the two new segments.

¢. Draw AB. Construct a congruent segment. Construct
the L. bisector of the segment. Construct the L bisector

of one of the 2 new segments. Open the compass to the
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length of the shortest segment. With the point of the
compass on B, swing an arc in the opposite direction from
A intersecting AB at C. AC = 1.25AB [3] Explanations
are not thorough. [2] two correct explanations [1] part
correct 41, AC= | =7 = (=1)| = |-T+1| =

[—6] =6 42.AD=|-1-3] =|-10| =10
43.CD=|-1-3| =|—-4| =4 44.BC=
|=4-(-Dl=|-4+1=]-3]=3

45, Draw aray. Place the center of the’
protractor on the endpoint of the ray
so the ray intersects the 0 on the
protractor, Count up from 0 to 72
and mark it with a point. Draw a ray
from the endpt. of the first ray
through the point.

46. By def. of straight angle, m/ DEF = 180,

miDEG + mZGEF = m/DEF. 80 + m/ GEF = 180;
ms GEF =100, 47, If Wis in the interior of 2 TUV,

i from 34th to the park for a total of 2

5 in. The key shows
1 in. is about 0.4 mi, so the distance is 2 (0 4}, or about

: l8 mi. In metric units, the distance is H3:,_(0.64), ar about

1.8 km. 4. Yvonne’s route is the shortest because it is
i the most direct. 5. Yvonne’s father’s route and her

mother’s route tie for the longest route. They walked the
sides of a rectangle.

! Check Skills You'll Need For complete solutions see
i Daily Skills Check and Lesson Quiz Transparencies or
i Presentation Pro CD-ROM.
1502413111410051006587196810

i 91

| Check Understanding 1a. AB =

then mZVUW + meTUW = msTUV. 80+ ms TUW =

100; m2 TUW = 20.If W is not in the interior of ZTUV,
then m£ TUV + m£VUW = m2 TUW, 100 + 80 =
mLTUW; ms TUW = 180.
48, <683 The name of the figure shows
R 5 two arrows and no endpoints,
so the figure is a line.

49. By def. of opposite rays, they are not opposite rays
because they do not have the same endpoint. 50. The
endpoints of RS are R and S, the samqendpomts as SR.
So, the two segments are the same.

TECHNOLOGY page 41

1a. Answers may vary. Sample: With “Draw” ybu can
change measures by movfng points, The tools allow you
t& draw objects with very few constraints. A construction
attaches some type of geometric property to the object
being created. It will retain that property.no matter how

the figure is manipulated. 1b. Construction is exact, and

drawing is not. 2a-b. Check students’ work. 2c. The
angle measures are always =, s0 KM is always the angle
bisector of £/KL. 3a. Check students’ work. 3b. Since
OQ was drawn and not constructed, it is not always the
angle bisector of LNOF

- INVESTIGATION page 42

1. On the map, it is about m from 44th and 7th east
to 5th, and 2% in. [rom 44th and 5th to Madison Square
Park, for a total of 3 in The key shows 1 in. is about
0.4 mi, so the chstance is 3 (O 4), or about 1.4 mi. In

. metric units, the dlstance is 3 (D 64), or about 2.3 km
2. On the map, itis _2 in. south on 7th and about 2 25 in.
east to the park for a total of 3 5 in. The key shows 1 in.
is about 0.4 mi, so the distance is 3 (O 4), or about 1.4 mi.
In metric units, the dlstance is 332(0 64}, or about 2.3 km.
3. Onthe map, itis 1 3 in. from 44th to 34th, and L, 1.

Geometry Solution Key .

V0 + 36 =

Vixg — x)2 + (1 — y)?=

V(4 - 12+ (4 — (-3)%=

V(=4 -2+ (4 +32=V(=52+ (7)?!=

\/74 =86 1b.d=

V(5 - (=) +(2 - (-1)2=

VE+42+ 2+ 1)2=V(9)2+ 3)2=VEL +9=

i. V90, The results are the same because the differences
i are opposites, and the square of a number and the

square of its opposite are the same. 2a. Elm Station is
(—3, —6) and Symphony Station is (1,2).

d=V(r =)+ (o~ w)?=

V(-3 -172+ (-6-2)2=

V(-2 + (-8)2=V16 + 64 = \/_0 or about 8.9 mi.
2b. Maple Station is (—6,2) and Cedar Station is
(=3.1).d=V(x — x)? + (3 — n)?=

V(=6- (=32 + 2= 1)?=

V(=6 + 32+ (2 - 12 =V(-32 + (1) =

VI +1= \/16, or about 3.2 mi. 3. The midpt. is

+ x, y,+yz)=(2J2r'ﬁ —5+13)z(§ §)=(4 4).

T 1 32
4, The midpt. is (4, —6) and thze unknown endpt. is
.’..
(x5, y,). For the x-coordinate, w—= =42 + xp = 8;
_ -3+
i xp = 6. For the y-coordinate, —5 2o —6; =3+ y, =

-12; ¥, = —9.The coordinates of ¥ are (6, —9).

Exercises 1.JI = \l/(xz - x1)2 + (m— J’])z =
V@ -2)2+(-1-52=V(0)?2 + (-6)2=
V3ie=6- - ,
2.LM=V(x, = x)> + (n — »)* =

V(10 + 82+ (02 =V(18)2 + 0= V(18)2 = 18

L BNP=V(p - 1)+ (- y)=
L V(CL = ()P + (-1 - (-3)%=

V(=1 + 1)+ (~11 + 3)2= V(0)? + (-8)> =
Ve4=84.4B=V(x; — xP2 + (n — )2 =
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VIO - 02+ (3 - 122 =V(0)2 + (-9)%=

V0 +81=V81=95CD=

Vi = o) + (3 — )%=

V(12 - (—8)2 + (6 - 18)2 =

V(12 + 8)2+ (6 — 18)2=V(20)2 + (-12)2 =
V400 + 144 = V544 =233

6. EF = V(xy — x))" + (3n — »)° =

V6 — (-2))2 + (=2 ~ 4)2= -

V(6 +2)2+ (-2 - 4)2=V (B + (—-6)2=

V64 + 36 = V100 =10 7. 0T =

Vi —x)?+ 0y - )=

V(12 = 52 + (=12 - 12)2 = V(7)? + (-24)? =
V49 + 576 = V625 = 25

8.RS=V(x; —x)%+ (n — n)*=

VIO —122 + (5 - 3)2=V(-12 + (2)2 =
V144 + 4= V148 =122

9.XY = V(x, —x) + (1~ m)* =

V(=3 -5)2+ (4~ 5)?= '

V(=8)% + (-9)2 = V64 + 81 = V145 ='12.0

10. North Station is (0, 3), and South Station is (0, 4)
d=V(xm-x)+ (n=y?=
VO - 02+ (5 - (-4))> = V(0 + (5 + 42 =
\/@— 9,or 9mi. 11. Oak Station is (—1, ~2), and
Symphony Station is (1, 2).

d=V(; - x)% + o~ w)?=

V(-1 -1)2+ (-2~-2)?2=
V(27 + (~4E=Va+ 16 = /20 = 4.5. The

distance is about 4.5 mi. 12. City Plaza is (0, 0), and Cedar

Statmms( =3,1).d= \/(~c2 - ‘1) + (- YI)Z =
VO = (-3)2+ 0 -12=V(@E)?+ (-1)*=
VO +1= \/_ '3.2. The distance is about 3.2 mi.

13. Station A is (0, 0) and Station B is (— 4 —35).
d=V(xg—3)+ (» - 3=
VO - (=4)2+ (0~ (=5))2= ..
VO +HZ+ 0+352=V@)2+ (52=V16+25=
/41 = 6.4 14. Station B is (~4, —5) and Station C s
(5.8).d=V(x — x)2 + (3 — 1) =
V(-4-52+(-5-8)?2= |
V(=92 + (~13)2= V81 + 169 = V250 ~ 15.8
15. Station B is (—4, —5) and Station D is (1, 10).
d=V(x— )%+ 3y — »)?=
V(-4 - 1)2+ (-5 - 10)2 = .
V(=5)2 + (-15)2 = V25 + 225 = V250 =158
16. Station E is {2,12) and Station F is (5,16).d =
Vi(xg = x)? + (3 = 0)? = |
V(2 =352+ (12 - 16)2=V(-3)? + (-4’ =

/9 + 16 = /25 = 5.0 17. From Exercise 13, Station A

v Geomelry Solution Key

is V41 from Station A. Station C is at (3, 8) 50
L AC= VI —x)? + (- y)P =

VG002 +(B-02=VE T+ @2 =
¢ V25 + 64 = V/89. Station D is (1,10),50 AD =

Vi —x)2+ (n—w)’=
F V(1 - 02 + (10 — 0)2= V()T + (10)2 =

V1 + 100 =
V)T (122=V4 + 144 =

V101, Station E is (2,12),50 AE =

\/ 148, Station F is

[ (5,16),50 AF = V/(5) + (16)2 = V25 + 256 = V/281.
{ Since V41 < V89 < V101 < V148 < V281, the

i stations in order of least to greatest distance from

! Station A are B,C,D,E, and F. 18, The midpt. is
g(.11+.r2y1+y2)=(0+8,042r4) (34) (4,2).

( ) (3,1). 20, The midpt. is ( , 1

7 "3 2

\ X, + 2 + 3y _
19, The midpt.is (52, 2 72) = (=2, 24 (1)

\'-E-t.,yl-{-y)

é(13+(6)8+(6)) ( ) (35,1).

521 'Ihem}dptls(y.]z T T

18 + y,
i 2

: of ¥ are (0, —34). 27.The midpt.is (5,

E8+y

x-coordinate,

L 124
y-coordinate, —

7z > 3

12 2) (6,1). 22. The midpt. 15( ; t°, #) =

X, o, y1+y_) (7+5 10 + (—8))=

2) = (- 225 21) 23. The midpt. is

(.rl Tx, ot yz) ~ (52 +2} a3+ (- 14)) _
: 2 = =

(3%, -3). 2a. The midpt. is (5, -8), T'is (0,4), and the
urnknown endpt. is {xy, y5). For the x-coordinate,

0+x, 4+ 3 .
7— = 5;x; = 10. For the y—coordmate, 57— = —8;

! 4+ y, = —16;y, = —20.The coordinates of Y are
(10, —20). 25. The midpt. is (5, —8), T'is (5, —15), and the
’ 5

+ Y,

unknown endpt. is (x4, y3). For the x-coordinate,
15

5;5 + xp = 10; x5 = 5. For the y- -coordinate,

—8; ~15 + yg = —16;y5 = —1.The coordinates of Y are
(5, —1). 26.The midpt.is (5, —8), T'is (10, 18}, and the

i unknown endpt. is (x5, y;). For the x-coordinate,

10+x

=510+ xp= 10 xy = 0. For the y-coordinate,

-;16; Yo = —34.The coordinates
—8), Tis (—2,8),
and the unknown endpt. is (x5, y5). For the x-coordinate,

-2+ . .
5 = 5; —2 + xy = 10,2, = 12. For the y-coordinate,

=-818+y, =

3 21— g8+ ¥ = =16;y, = —24.The coordinates
of ¥ are (12, —24). 28, The midpt. is (5, —8), T'is (1,12),

i and the unknown endpt is (x;, y,). For the

+ X, .
7= =15;1+ x5 = 10;xp = 9. For the

= 8,12+ y, = ~16;y, = ~28
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The coordinates of ¥ are (9, —28). 29.The ﬁ'u'dpt. is

(5,—8), Tis (4.5, —2.5), and the unknown endpt. is (x,, yZ).

4.5 + x
For the x-coordinate, —5—* = 5 4.5 + x, = 10;
+
x5 = 5.5. For the y—coordmale, 3 % = -8
—2.5 + y, = —16;y9 = —13.5. The coordinates of ¥ are

(5.5, —13.5). 30.The endpt. is (2, 6), the midpt. is (5, 12),

' ~and the unknown endpt. is (x5, y;). For the _
3,2 + xp = 10; x5 = 8. For the

x-coordinate, —5—2 =

6+ y .
y-coc;rclinate,--—zﬁ,= 12,6 + y3 = 24,y = 18. (x5, y) =
(8,18) 31. The endpt.is (2,3), the midpt. is (3, —4), and

the unknown endpt. is (1-,, ¥4). For the x-coordinate,

2+
7 % =3;2+x5=06;x, =4 For the y-coordinate,
S 3+
3 == _4;3 +¥ = —B,yz = "'11..(1'2,_}12) =

(4,—11)'32a. PO =V(xy — %)) + () — py)2 =
V(E =62+ (2-62=V(=3)7+ (-4)2=
V9++ 16 +\/_ 5.0 32b. The midpt. is _
(A2 2 - (45259 = (38) = s, 4y
33a.P0=V(5p - x)’ + (n — y)t=

VO =37+ (=2 - 32=V(3)2 + (=5)2=
V9 + 25 =\/34~ 58 33b, The midpt. is

(xlzrz,yl;ryz) (0;{—2;3) (_-)—(1505)

34a.PQ = Vixg — 1) + (3 — )2 =

V(=4 - 12+ (-2 - 3)2=V(-5)2 + (-5)% =
V25 + 25 = V/50 = 7.1 34b. The midpt. is

( '*"zJﬁ*J’z) ( -4+ 1 _7+3) (—3 1)

2 2 z 2 Y
(=1.5,0.5). 35a. PQ = V(x; — x)2 + (3 — y)% =
V(=5 =02+ (2~ 42=V(=5)2 + (—2)2=
V25 + 4="/29 ~ 54 35h. The midpt. is

(.n ';'-\"_7_1 i ;‘ J’z) ( 52+ 0z -5 4) (ms g) = (-25,3).

212

36a. PQ = \/(xz - x)% + (1 - y)?=

V(=3 -394+ (-1 - (M)’ =

V(=3 -52+ (-1 + )2=V(-8)2 + (6)%=
V64 + 36 = /100 = 10 36b. The midpt. is

(Il R B! ;” 3’2) - (—32+ s 71+ (.;7)) (2 —8) _

2 2 2y 2
(1,-4). 37a. PO =V(x; — x)2 + (3, — yy)% = °
V(=5 - (B) + (=3 - (-5))% =
V(=5 +3)2+ (=3 +502=V(-22+ 2)2=

V4 + 4 =V8 = 2.8 37h. The midpt. is
(11 +xy oyt yg) _ (—5 t(-9) B+ (—5)) .
- (32 -

2 2
(3, F) = (—4,-4). 38a. PQ =
Vg — )2+ (1 — y)i=
V4= )+ (5-P=
V(=4 +1)2 + (=5 — 1)2=V(=3)% + (=6)% =
V9 + 36 = V45 ~ 6.7 '38b. The midpt. is

Geometry Solution Key

(~2.25, -2).
398 PQ = V(xy ~ 3) + (33— n)* =

\V/5=22 40b. The midpt. is (—1 2T 2

Xt ot —4+(1) —s+1 (—_5«»_4)_
2 ] 2 2 2+:2)7

V(2 -4+ (3~ (-2))=

V- T BT =V(DT T 5P =

V4 4 25=V29=54

W) }’1"'3’2)_(24—43"‘(—2))_“
=234 20 =

| 39b. The midpt.is (~y2, 21
(3,%):(3,0.5).

408. PQ =V (x; ~ x)? + (32— 7 = ‘
Vid-32+2-02=V@0)2+(2)2=V1+4=

x. + x, y1+j2)_

(4 + 3 2**2'—9) (,,2) = (3.5,1). 41. By symmetry,
{ Quadrant IV contains S. '

a2 y D
Ay e
HHH
. /
N /
AWHT R
—D O;\ I\Jl BX
- G

|
=

| “The midpt. of AC is (L2, 27 %2) = (258 14.7) =
(10 8) (5,4). The midpt. of BD 15( Z 2 %)

: (6 + 4 =1 __+ 9) (10 B) (5,4). The m]dpts are both at
(5,4). ’Ihe diagonals bisect each other.
i 43,

W T ~Jrl 711

A

Ls ]
=

L)

_|o
8l-46144|q2] 1x

i ST=\/(I2 - xl)z + (- y1)2=‘_

V(-6-(-3))>+ (2 - 5)=

V(-6 +3)2+ (2-52=V(-3)2+ (-3)2=
V9 +9=VIETV=V(x; - :)2 + (35 ~ yl)z—
V(-3 - (—6)+ (5 6)2=

V(31624 (5-6P=V0E + (1) =

Vo 1=Vigvw= \/(xg—xl)2+(n—y1)2—

V(=6 — (-9)2+ (6 — 5)2 =

VI(=6+ 92+ (6 - 52=V(3)? + (1)2 =

'. V9 + -\/_SW '\/(xz—xl)z-f-(yz yl)z—
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V(=6 - (=9)*+ (2 -3)%=
V(=6 + 972+ (2 - 52=V(3) + (-3)% =

VO + g \/—‘ Smce\/_v-\/~ 8, the sides are not =.
However, §7 = §Wand TV = VW,

443, A = (-9, —6) and B = (6,6),50 AB =

Vg — )2+ (s - y)* =

V(=9 =62+ (~6 - 6)2 =

V(=152 + (-12)2 = V/225 + 144 = V/369, or about
19.2 units. 44b. The midpt. IS( 1t 2 ; "’3) =
(-9 £.6 6+ 6) (—73,2) = (—1.5,0).

2 2
A5a. A = (~2,—2)and B = (8, —6),50 AB =

Vi = x)?+ (3~ y) =

V(-2 - 8?2+ (=2 - (-6))2=

V(=2 - 82 + (2 + 6)2=V(-10)% + (4)% =
V100 + 16 \/ﬁ or about 10.8 units, 45b. The

midpt.is(H ‘; YO,J’ ;’”J’) ( 2+8—’ ’r( 5))

(53) =6 -4 4.53—-A =(0,3)and B = (-2, -2),
saAB=V{(xy - 1)+ (n — p)l=

VIO < (Z2nT + (3 - (<22 =

VO +2)7+ (3 +22=V(@)?+ (52 =V4+25=

\/2_9, or about 5.4 units. 46b. The midpt. is

AT N AR (0 (D) 3+ (DY =21y
A ) = (T ) = (T -

(—1,05). 87.XY = V(xy — x)2 + (3 — »)* =
VG- (6P +(2-9%="

V(5 + 62 + (=2 — 92 =V{ADZ + (-11)2= -
V121 + 121 = \/2-45 or about 15.6 units.
XZ=V(x- x)*+ (n =)=

VB -1+ (2= (-3)2= -
V(5 -~ 17)2 T (2 +32=\V(22+ ()i=
Vidd + 1= \/E = 12.0, or about 12 units. Since

15.6 > 12.0, Z is closer. Z is about 12 units from X.
48. The possible routes are TU+ UV or TV 4+ UV,s0a

comparison of TU and TV will expose the shortest route,

TU=V(x, —x)* + (p — )=
V(80 — 20)% + (20 — 60)% = V/(60)2 + (- 40)2 =
V3600 + 1600 = V/5200; TV =

Vixg — x)% + (3 — )=

V(80 — 110)2 + (20 — 85)2 = V/(30)2 +

(—65)% =

V900 + 4225 = \/5125. Since V5125 < V5200, Tto V

to I/ is the shortest route. 49. Houston = (8936, 3542)
and Chicago = (5985, 3439),

s0d =V (x — x) + (3 —y)?=

V(8936 — 5985)2 + (3542 — 3439)2 =

V/(2951)2 -+ (103)? = V8,708,401 + 10,609 =
V/8719,010 ~ 2952.8;2952.8(\/0.1) = 934, or about 934 mi.
50. Denver = (7490, 5881) and New Orleans = (8448,

Geometry Solution Key

P 2625),s0d =V (x; — x)% + (n — n)?=
V(7490 — 8448)2 -+ (5881 — 2625)2 =
E V/(958)2 + (3256)2 = V917,764 + 10,601,536 =

- V11,519,300 = 3394.0; 3394.0(V/0.1) = 1073, or about

i 1073 mi. 51. Boston = (4422

©(8495,8720),50d = V(s — x)2 + (33— »)? =
P V(4422 — 8495)7 + (1241 — 8720)% = '
L V(—4073)2 + (=7479)? = V16,589,329 + 55,935,441 =

| V72,524,770 = 8516.1;8516.1(V/0.1) ~ 2693, or about -

{2693 mi. 52. New Orleans = (8448, 2625) and Houston =

L (3936,3542),50d = V{1, — x)2 +

(n — m)? =

t /(8448 — 8936)7 ++(2625 — 3542) = :
P V/(—488)% + (—917)% = V238,144, + 840,889 =

i /1,079,033 ~ 1038.8; 1038.8(\/0.1) =~ 328, or'about

{ 328 mi. 53.From algebra,jﬁHX Y if their slopes are =.

The slope of XY =
! So, the slope of AD =

Yo _1-3 _ =2 _ 1
\1‘f9_—2—2"~4

9. For every 2 units x changes, y

changes 1 unit in the same direction. Since A = (~1, 4),
¢ the coordinates of D satisfy {(—1 + 2k, 4 + k). Answers

i may vary. Sample:I{ k = 2,then D = (-1 + 4,4 + 2) =

| (3.6).10k = 0.5,then D = (1 + 2(0.5), 4 + (0.5)) =

: (0,45). 54.From algebra, EC | XY if their slopes are =.

{ From Exercise 54, the slope of XY =

i Since C'=
: 2 + k). Answers may vary. Sample: If k = -2, then

%. For every
2 units x changes, y changes 1 unit in the same direction.
(4,2), the coordinates of E satisfy (4 + 2k,

= (4+2(-2),2+(-2)) = (0,0).If k = 2, then
(4 +2(2),2+ (2)) = (8, 4). 55. From algebra,

FB L XY if the product of lhe1r slopes is —1. From

Exercise 54, the slope of XY = ,, so the slope of 7B

must be -2, or 5° 2 For every unit x changes, y changes

2 units in the 0pp051te direction. Since B = (0,2), the
coordinates of Fsatisfy (0 + k,2 — 2k). Answers may
vary. Sample: If X = 1, then F= (0 + 1,2 — 2(1)) =
(1,0).1f ik = —1,then F= (0 — 1,2 — 2(—1)) = (~1,4).
56, From algebra,‘@) L XY ifthe product of their
slopes is 1. From Exercise 54, the slope of XY = 5

so the slope of GC must be —2,0r :13 For every unit

~ x.changes, y changes 2 units in the opposite direction.

Since C = (4,2), the coordinates of G satisfy (4 +k,
2 — 2k). Answers may vary. Sample: If & = =4, then
F 4+ (—4),2-2(—-4))=(0,10).If k = 1, then

= (4 + 1,2 —2(1)) = (5,0). 57: His the intersection
of two lines, so there is exactly one pt. for H.Since A is 1
unit up and 3 units left of ¥: H is 1 unit up and 3 units
left of X,so0 H = (—2 — 3,1 + 1) = (—5,2). 58..Jis the
intersection of two lines, so there is exactly one pt. for J.
From algebra, the product of the slopes of L lines =

—1.From Exercise 54, the slope of XV is} 7, so the slope

of TX = —2. Write an equation in y = mx + b form
where m is the slope and b is the y-intercept. Since

(—2,1) lies 0113’7({1 = =~2(~2) + b,sob = -3.50, -
i~ J satisfies the equation for 7X which isy=—-2x — 3.
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The'slope of CY is =1 50 the slope of JC is 2. Smce
Clieson JC,if y = 2% + b, then 2 = 2(4) + b,sob =

* —6.So, satisfies the equation for JC, whichisy =
2x — 6. Solving the system y = —2x — 3 andy =2x — 6,
—2r —3=2y— §,504x = 3, thus x = Solvmg for yin
_ either equation results in y = —g. SD,J (4, %)
59a. If A =
is verticaLIf D = (4,0) and C =
and is vertical, Then BC =
Vi — x)2 + (1 — y)?=
VO -4+ (5~ 92=V(=4? + (1)?=

V16 + 1=VI114D = V(3 — )2 + (35 = y)2 =
VO =497+ (1 -02=V (=4 + (1) =

V16 + 1 =V17.BC = AD 59b. If one pair of
opposite sides of a quadrilateral are both || and =, then

the other pair of opposite sides are =. 5%c. The midpt.

—_, Xt X, oy oy
o T i (1 ) = (14 1) - 15) -
+ +
(2,2.5); the midpt. of BD ;s( 2 A

(0 -54 i+ U) (4 3) ,2.5). The midpts. are fhe ..

2 2+
same. 59d. Answers may vary. Sample: If one pair of
‘opposite sides of a quadrilateral are both || and =, then
its diagonals bisect each other. 59e. The midpt. of AD =

(BT AN a4 140y (41
E_( 2. ’]2_‘.) (2’ 2) (2’2)
x, + +

(2,0.5); the midpt of BC = F = (X2, 217 %) =

(044, 354) = (4,9) = (2,4.5). From Part @, AB = 4

units. EF = \/(x2 —x P+ (n— )=
V(2 =22+ (0.5 — 452 = V()% + (-4)2 =
VO + 16 = V16 = 4 units. Answers may vary. Samplé:

(4,4}, then CD is 4 units

EF = AB 59f. Answers may vary. Sample: If a pair of . -

opposite sides of a quadrilateral are both || and =, then
the segment joining the midpts. of the other two sides
has the same length as each of the first pair of sides.
60. A = (front-back, right-left, up-down) = (0, 0, 0);

= (front-bacl, right-left, up-down) = (6,0, 0);

= (front-back, right-left, up-down) = (6, —3.5, 0);

= (front-back, right-left, up-down) = (0, —3.5,0);
= (front-back, right-left, up-down) = (0, 0, 9);
= (front-back, right-left, up-down) = (6,0, 9);
= (front-back, right-left, up-down) = (0, —3.5,9)

61 (4,5,9) is 4 units front, 5

units right, and 9 units up.

N

e R

LN

5 LN Y
rm=rrrrrr»~

y
I
5 LN Y
NSt
o
h
4
b

P B -l SN S S R

x 1 ,
62.4=V(x;— x)2+ (n — y)2 + (2 — 21)% =
VE-(2072+G -4+ @-972=

Geometry Solution Key

EVE2+ )T 3-4)2+ (4-92=
V@I (12 + (52 =VI6+1+25=

42 = 6.5, or about 6.5 units.

| 63.4=V(m - 22+ (0n - 9P+ (- )i -
E V(0 - (-8)2+ (12 ~ 20)% + (15— 12)% =

V(0 + 8 + (12 —

(0,1) and B = (0, 5), then AB = 4 units and VB + (=82 + (32 = Ved + 64 + 0 =

20)% + (15 — 12)% =

V3T~

f 11.7,0r about 11.7 units. 64. The midpt. is

P I N 44 (=22) 1 ag)

19 -

i v 2

(-9, 4"5)_The answer is choice B. 65, (0,0) to (0,—7) =
F V= 1)+ (- )P = |
FVO-0+ (-7 =02 = V(7= Va9 =7,

i is choice D. 66. The distance from (2,
L (019 =V = 1)” + (3~ )2 =

éthen( 4,6} = ( 2, —52

L 00061)=VE-0Z+1-0’=
E VS + (1)2=V25 4+ 1=V26~51;(0,0)to
C (4= = V(-4 + (-3)2=V16+9=V25=5;

(0,0)to (-3,8) =V/(-3)2 + (8)2 =V9 + 64 =
V73 = 85. Since 8.5 is the greatest distance, the answer
-3} to

V@ -0+ (3 - 192 =V(@)? + (-2 =
V4 + 484 = V488; the distance from (~12, 6) to
(-4 -10) =V — ) + (5 — )=

w5 V(=12 = (=4)2 + (6 — (—10))2 =
PV(-12+ 42+ (6 + 1002 =V(-8)Z + (16)2 =

V64 + 236 = V320. Since V488 > V320, the answer is

choice A. €7. The distance from (-31, -17) to
(—23,-16) = V(xy; — x)2 + (3» — 3)% =
V(=31 = (=23)2 + (-17 - (-16))2 =

P V(31 + 23)2 + (=17 + 16)2 =

\/( -8)2+ (-1)2=V64 + 1= \/_ 5; the dlstance

{ from (8,0)to (0, -1) = Vi(xy — x1)% + (35 — y)2 =

VE-—02+ (00— (-1))2=V(B—-0)2+ (0 + 1)2=
'\/(8)2 +(12=Ve4 + 1= V 63. Since the distances
are =, the answer is choice C,

68. The midpt. of the segment whose endpts. are (14, —5)

and (6, 14) = (" ;_’ g '2* J’v) (14 +6 =51 14) _

: (20 9) (10,4.5). The x-coordinate, 10, > the

2172
y-coordinate, 4.5, so the answer is choice A.
Xt t oy
69. [2] a.If Ris the midpt. then R = ( 7 _"2_)

P (RS = (A ) = (—1,5). 1 P is the midpt,,

212
243, 4+

2

80Xy = —4(2) - 2=

~10and y; = 6(2) — 4 = 8,50 R = (—10,8).If Q is the
4+x 6+ y,

midpt., then(24) ( T )sox2—2(2)+4—

8and y, = 4(2) — 6—250R (8,2). b.For R =

P (—10,8),RO =V (x; — x)* + (1 — yy)?=

P V(A0 -2+ (8- 92=V(-1D) + (4)2 =
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V144 + 16 = V160.For R = (~1,5), RQ =

V(-1 - 22+ (5 - 4)2=V(=3)2+ (1)?=
V9 + 1 =V10.For R = (8,2),RQ =
VB =27+ 2 - 92 =V(6)? + (-2)* =

/36 + 4 = V/40. Only when R = (~10,8) is RQ =

V/160, so the new information does aifect the answer in

parl @. [1] part @ correc! or plausible explanation for

part ®

70. ' Draw a ray and

/§ construct a

A 5, _ Segment = to

&-"’_’-’—1'/—’—2 AB.Then repeat

P starting from
‘the newly
constructed
endpoint.

71. A With the compass open to

Y more than half the length of

the segment, swing arcs from

~e
e

the segment so the arcs from
the second endpoint intersect
PN with the arcs from the first
endpoint.

72. Draw £ 8B so its measure
\ is between 90 and 180.
Draw a ray. Label the
endpt. of the ray C. With
the compass point on B,
B swing an arc that

intersects both sides of
£ B.Keeping the same
setting, swing a similar

arc with the compass pt. -

on C. Place the compass

pt. on an intersection of

the arc and the side of
£ B.Open the compass to the intersection of the arc
with the other side. Keeping the same setting, place the
‘compass pt. on the intersection of the arc and the ray.

73, Draw £RTS to measure
-1 between 0 and 90.With the
5
' an arc in the interior of the
anple. Keeping the same setting, swing an arc from the |,

compass pt. on T, swing an arc
intersection of the first arc with the other side. Draw a

that intersects both sides of the
angle. With the compass pt. on

ray from 7 through the intersection of the second and

third arcs.

Swing an arc to intersect the arc. Draw a ray {from C
through the intersection of the two arcs. )
an intersection of the arc and
one side of the angle, swing
74. By segment addition, AB + BC = AC,so (x + 8) +
(3x — 3) =45;4x + 5 =45;4x = 40;x = 10. 75. AB =

Geometry Solution Key

|5—(=5)| = |5+ 5] = |10| 76. By def. of midpt.,

2x+ 10=5x—11: —3x = —-2L;x=7.
P EF=2x + 10+ 5y —11=2(7) + 10+ 5(7) — 11 =
i 14 + 10 + 35 — 11 = 48 77. When using 3 letters (o

name an 2, the vertex letter is always in the middle:

L TAP, 2 PAT. 78. mZROS = mLPOR + msPOS =

|60+ 90 = 150

CHECKPOINT QUIZ 2 - page 49

1. By the tick marks,4x + 5=3x + 8;x + 5 = 8;x = 3.

P AC=dx+5=4(3)+¥5=12+5=17 2.mLBCD =
{ mLBCE + m£ECD =45+ 65 =110 3. Since ZACD
i is a straight angle, it measures 180. m£FCD =

i mLACD — mZFCA = 180 — 40 = 140 4a. By def. of

1, LAMSisart. 2, so mLAMS = 90. 4b. By def of

L bis, OM = MS,50 O = 20M = 2(30) = 60. 5. By def.

of /£ bis., LAPT = /RPT. 6. Since an angle bisector

i divides an angle into 2 = angles, and a rt. £ measures

each endpoint on each side of !

90, the measure of mZTOR = 90 = 45,

7. cp RT \ Draw a ray with

' e— ,l $----—-> endpt. . Open the
F ' G compass to CD and

i swing that arc from F to intersect the ray. Open the

i compass to RT and swing that arc from the intersection -

of the arc and the ray away from the endpoint to

intersect the ray.

i V100 + 49 =

. - xl
-flO.'Ihemldpt.ls( ]

Construct the angle
bisector of £ LSK.

9.AB “l\/(le —x)?+ - w)t=
V(-4-62+ (5~ ()=

V(4 -62+ 5+ 22 =V(-10)2 + ()2 =

V149 = 12.2, or about 12.2 units,
t oA +J’2)_(—4 +. 63+ ("2))__
=\"z " 2 )%

(3.3) = (1,1.5).

READING MATH page 50

a.AB=V(r - x)?+ (n - n)?=

V(-4 -1+ (4= (B)P= |
V4 - 12+ (4 +3)2=V(-52+ (=
V25 -+ 49 = V74 = 8.6 o

b.d = Vi(xy— x)* + (n — 3)*=

V(5 = (=4 (2= (-1))2 =

EVEA A F 2+ 1)2=V(E)2+ (3)2=VBl +9=

V90 = 9.5 You get the same result because the
differences are opposites, and the square of a number

i and the square of its opp. are the same.
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Check Skilis You'll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparencies or
Presentation Pro CD-ROM. : _

1.4 2,15 3.8 4.6.7 5.32 6.7.8 7.4.5 8.13.0 9.7.8

Investigation 1. For the 5-by-3 rectangle,

P =5+3+5+ 3 =16 cm. For the 8-by-2 rectangle,

8 + 2+ 8 + 2 = 20 cm. For the 4-by-4 rectangle,
4+4+4+4=16cm. 2.The 5-by-3 rectangle has

J rows of 3, so its area is 15 cm?. The 8-by-2 rectangle has

4 rows of 4, so its area is 16 cm®. 3. The 5-by-3 rectangle
and the 4-by-4 rectangle have = perimeters but their
areas are 15 cm? and 16 cm?, respectively. Rectangles
with equal perimeters do not necessarily-have the same.
area. 4.The 8-by-2 rectangle and the 4-by-4 rectangle
have = areas but their perimeters are 20 ¢m and 16 cm,
respectively. Rectangles with equal areas do not
necessarily have the same perimeter.

Check Understandlng la.P=2(6)+2(7) =12+ 14 =
26,0r 26in. 1b. 'Ihe width of the outside edge of the

frame = 6 +3 141 2 =7, 0r 7 in.The length of the outside
frame =7 + § +, = 8 orSm P= 2(7) +2(8)
14+ 16=30,0or30in.

2a. A diameter is fiwice the radms S0 d 2(18) = 36 or
36m.C =7d=7(36) =367 2b. C= zd = 11:(18) ==
56.5, or about 6.5 m.

O C T3]
pAND
N("‘3! 1)y
(8]
-4 ] 42 2 a4x
_.2 .
K(—~3.-‘-._H B BT

Counting units from the graph, NK = 4, LK = 4, and
ML=T7.NM=V(x; — )"+ (3 = y)’ =

V(=3 -1)2+ (1 - 492=V(-4)%+ (-3)% =
V16 + 9="\V25=5P=4+4+7+5=20,0r20 units.

— 28 pl,q2.28 _
r.a- 14 =i =) - () - 3 -ob, -
28 1 __1 1_1
Brr=F:84=F - &= ?'28 373376
$0 9%1'5 one-ninth of 84. 5a.r= g— 7,sc:A =gl =

7 JT(%)Z = JI(%) = 24—5fr ft2. 5b. 24—571' = 19.6, or about 19.6 fi2.

Divide the figure into
rectangles whose sides are ||
to the sides of the figure,
Answers may vary. Sample:
Ay =2} =44 =
C(H)4) =16,4; = (2)(2) = 4;

Geometry Solution Key

4 + 16 + 4 = 24, or 24 units?.

17. - 4 R
L
B(4,5)
) A
//
L. ¥
A(al—1) | .

( ‘// o) ]
-6 [\ P 5
6 | D 12| | LR

n--'-"'-
1 T4 cl4)-Db)
oL

- Exercises 1. P=2b+2h =2(4) +2(7) =8 + 14 = 22,

or22in. 2. P = 2b -+ 2h = 2(9) + 2(9) = 18 + 18 = 36,
or36em. 3. P=2b+2h =2(21) + 2(7) = 42 + 14 =

i 56,0r56in. 4. P =2b + 2h =2(16) + 2(23) = 32 + 46 =
{ 78,0r78cm. 5. P =2b + 2h = 2(24) + 2(36) =
| 120,0r120m. 6.b=8+ 13+ 1l =8+3=11in:k=

f 10+ 1 +13=10+3=13,0r13in;P =2b + 21 =

{ 2(11) +2(13) =22 + 26 = 48,0r48in. 7.h=5-+2+2 =
9,or9ft;lz=6+2‘+,2=10,0r10ft;P=2b+2h=

© 2(9) +2(10) = 18 + 20 = 38,0r 38 ft. 8. C = zd = 157 ¢m
P d=2r=205)=10,0r 10f; C=nd = 10z ft. 10.C =
8 rows of 2, 50 its area is 16cm The4by~4rectanglehas'-§ wd = 377"'- ordwin. 1.d= 2"“2(4) SorymC=rnd=
%n orznm 12.d=2r=2(9) = 18,or 18 in.;C = nd =
| n(18) ~ |
| 22.9,0rabout 229 m. 14. C = zd = x(}) = (0.5) ~ 1.6,
orabout1.6yd. 15.d=2r=
i 7md = m(112) = 351.9, or about 351.9 cm.’

48+ 72 =

56.5,0r about 56.5in. 13. C = nd = n(7.3) =

2(56) = 112, 0r 112 cm; C =

16.
4 y
KO, 2)
/I. o] \\
my 2 NN x
(=22,~1) [, Y4 —m)
2
i s

PXY = V(- xp)? e+ (n - )P =

V-4 +@=- (1) =V -42+@2+1)2=
V(-2 + 3)2=V16+9=V25=5XZ=

Vg —x)? + (5 -yt =

VO - () + (2 - (-1)?2=

VO+22+ 2+ 1)2=V(2)32+ @)2=Va+9=
V13 =~ 36. Bycountlng,)’Z—ﬁP 5+36+6=

i 14.6,0r 14.6 umts

AB=V(x;— 52+ (a— ) =
V(492 (1= 52 = Vg7 + (-6) =

' /64 + 36

Vixg - 2%+ (3 — y)%=

= V100 = 10;AC =
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V(4= 42+ (21— (=)=
V4 =42 + (-1 +22=V(-8)2 + ()%=
Ved + 1 = \/6_5 = 8.1. By counting, BC =7,

P=10+81+7=251,0r251 units.

18. V
ST W3 BY N5 5)
< /
n J/
L
L{o, M Py5,1)
=4 | -2 o| 2 4 X
-2
Fi3

LM = \"V(M B
VIO=32+ (1 -352=V (32 + (—4)?=

V9 + 16 = V/25 = 5. By counting, MN = 2, NP = 4,
and PL=5.P=5+2 + 4 + 5 =16, or 16 units.

i9. - Ty
1 8[(-5,B8Y] |
1
de 4 de] (0] e~ 6 |x
e
= \;_
< T7.1-R).
-4
& 'I—-
V|(=15, |=6) : U (7. J6)

ST=V{(x; — 1% + (1 — »)* =
V(=5 =72+ (3~ (-2))%=
V(=5 =72+ (3 +2)2=V(-12)2 + (5?2 =

V144 + 25 = V169 = 13. By counting, TU = 4, UV =

12,and VS = 9. P.= 13 + 4 + 12 4+ 9 = 38, or 38 units.
20. In 2, 4in. = 2, or L ft, 504 = bh = (&)1} =4, 0
11 2 Inin? 4 ft = 4(12),0r 48 in., 50 A= bl = 48(4) =

192, 0r 192 in.2. 21. Inin2 4 yd = 4(36 in.) = 144 in, so

4320, or 4320 in.2. In ycl2 30in. =
= 1—3'? = 33, or 33 ydz.

A= bh = 30(144) =
gg, or6 vd,so A = bh = ( )(4)
22. Inft%,3in. = 1 gft,and 6 in. = 2_ft s0b= Zi,orzft
andh—zft thusA-——bh (2)"”— -orl—fizln
in22ft=2(12in.) = 24 in.,s0 b = 24 + 3, or 27 in. and
h=6in.,thus A = bh = 27(6) =162,0r162in.2, 24.In
m?,190 cm = 1.9m,s0 A = bh = 3(1.9) = 5.7, or 5.7 m?.
In cm2 3m = 300 cm,so.A = bk = 300(190) = 57,000,
or 57,000 cm?. 25. In cm2 5m=>500cm,s0 A = bh =
240(500) = 120,000, or 120,000 cm?. In m?, 240 cm = 24 m,
s0 A = bh = 2.4(5) = 12,0r 12m? 26.In fi?, 100 yd =
100(3 ft) = 300 ft,s0 A= bh = 20(300) = 6000, or

Geometry Solution Key

-} 6,000 ft2 Inyd?, 20 ft = 20(3ya) = % 3ydsod = 5(100) =

P 2000 _ 6662, or 6663 yd?. 27.4 = 7 = 7:(90)~ = 4007,
{ or 400z m®. 28.r = £=18=-8s04=m?=r(8?=

 amorGnfc. 29.r =9 =5=3+2=}

= x(%)z = K(éi)'— -6)—471, or 6%1” in.%. 30. 4 = art =

-8

71'(05)2—025:1' or 0257 m?. 31,7 =4 =82 = 315,50
A = 12 = (3.15)% = 9.92257,0r 9.92257 2. 32. A =
L 2 = 7(0.1)% = 0017, 0r 0.017 m”. 33. A—m-—rr(’/')2=
497r~1539 orabout 1539 fi% 34.r =9 =83 =415,

soAd =mrt= 7:(4.15)- = 17222571 = 54.1, or about

P 541m? 35 ==

B =12cm,s04 = m? = 7(12)> =

| 1447 = 452.4, or about 452.4 cm”. 36. A = 7r* = 7(12)* =
{1447 = 452.4,0r about 4524 in.2. 37.The area of the

: shaded region is the area of the 20-by-18 rectangle minus

i theareaof the10- by -3 rectangle; (20)(18) — (10)(5) = 360 —
i 50 =310,0r 310 m2. 38. The area of the shaded region is

¢ the area of the 6-by-5 rectangle minus the 2-by-1 rectangle

minus the 3-by-3 rectangle; (6)(5) — @ -
P 30-2-9=28-

®H3) =
9 = 19, or 19 yd2. 39. The left

i vertical portion consists of three 2-by-2 rectangles, the

i middle vertical portion consists of twa 2-by-2 rectangles,
i and the right portion consists of one 2-by-2 rectangle.

i The total area is 3{(2)(2)] + 2[(2)(2)] + 1[(2}(2)] =

i 6](2)(2)] = 6[4] = 24,0r 24 tm®. 40, The area of the

i shaded portion is the area of the 12-by-8 rectangle minus

! thed- by-4 rectangle; (12)(R) — (4)(4) = 96 — 16 = 80, 0r

80in2 41a.b=12inand 1 =12in.,s0 A = bl =,
(12)(12) = 144,0r 144 in2. 41b.b = 1 ftand h = 1 fi,s0

i A= bh = (1)(1) = 1,0r 1 ft?, 41c. There are 144, or
i 1442 perl,orl ft2 A square whose sides are 12 in. long
_ and a square whose sides are 1 ft long are the same size.

42a, Counting, there are 30 squares. 42b. The area
of the 4-by-4 square is (4)(4) = 16, 0r 16 in. z “The
area of the 3-by-3 square is (3)(3) = 9,01 9 in.2. The
area of the 2-by-2 square is (2)(2) = 4,or 4 in. 2,

The area of the 1-by-1 square is (1)(1) =1,o0r 11 in2
! 42¢.16 + 9 + 4 + 2 + 1 = 30, so the results for the tota]

area are =. This supports Post. 10. 43.The center reglon
is 14 m by 14 m and its area is (14)(14) = 196, or 196 me,
There are 4 “corner” regions that are 23 m by 23 m,so the

! total area Uf these 4 regions is 4(23)(23) = 2116,

or 2116 m?®. There are 4 “spoke” regions that are 14 m by
(23 + 6) m,or 14 m by 29 m, so the total area of these 4
spokes is 4(14)(29) = 1624, or 1624 m?. Thus, the total

area of the “footprint” is 196 + 2116 + 1624, or 3936 m?

i 44. Estimates may vary. Sample: The base is 9 in. and the

! heightis 10in.,so P = 2(9) -+ 2(10) = 18 + 20 = 38,0r

! 38in.A = bh = (9)(10) =

90,0r 901 in.2. 45, Estimates

: may vary. Sample: For an 8.5-by-11 notebook, P =

{ 2(85) +2(11) = 17 + 22 = 39, 0r 39 in; A

= (8.5)(11) =

i 03.5,0r 93.51in.2. 46. Estimates may vary. Sample: For a

i 2 ft-by-4 ft bulletin board, P = 2(2) + 2(4) =
Porl2ftA=

4+ 8=12,
(2)(4) = 8, or 8 t%. 47. Estimates may vary.

- Sample: For a 1.5-by-2.5 ft desk top, P = 2(1.5) :+ 2(2.5) =

3+5=8,0r8ft. A=

(1.5)(2.5) = 3.75,0r 375 ft%.
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A8. Answers may vary. Sample: For Exercise 43, you use -
feet because the bulletin board is too big for inches. You
do not use yards because your estimated lengths in feet

i 57.

were not.divisible by 3. 49. 4 = bk; 176 = 11/;h = 16 cm i

50.P =2b+2h;40=2(12) + 21,20 = 12 + by 1 = &;
A = bh = (12)(8) = 96, or 96 cm?. 51.The area of the
rectangle is b/ = (64)(81) = 5184, or 5184 cm? = area of
the square. If s epresents the side of the square, the
s+ 5,0r 5% = the area, 50 5% ='5184:5 = V5184 = 72 =
b=h;P=2b+2h=2(72) + 2(72) = 144 + 144 = 288,
or 288 cm. 52a. Both rectangles and squares have a
base and a height. In a square, the base and height are
=. So, yes, the same formula can be used for the
perimeter of a square and perimeter of a rectangle.
52b. Answers may vary. Sample; Noj; if the base
and height differ, then you can not use P = 4. ,

P~

52c. P=drsos=HA=s=(FPora=5 =0
53.Since 6in. = 3 L ft, each square foot can.be coverecl by

exactly 4 tiles. A = bh = (8)(16) = 128, or 128 fi?,
128(4) = 512, or 512 tiles.

54 v,

i By counting,
AB=(CD =1
and BC = DA =
4. P=2+2h=
A+ 24y ="
24+8=10,0r
10 units; A = bh =
(I)(4) =4, 0r

" 4 unitsZ.

{12:{2)

NN &

A{-3,|2)

ork

(-3

]
-9

By counting,
AB=CD=
3and BC =
DA=35P=
_ 2b+2h =
s e — 2(9) +2(3) =
B(12{=B). (3] —B) 1046 = 16,
~ or 16 units;
A=bh=
()3 =15,
or 15 unitsZ.

55, . v

3]

N
n.

A2 BT
56. [

Yol

CD=3DE=
3,EF=3,FG =
3,GH=3,
HA=T7P=
“AB + BC +
CD+ DE+
EF+ FG +
GH+ HA =
9+7+3+3+
3+3+3+7=
38, or 38 units.

P
=

=]
o=
m

i

1)

o]
P
o
.
L[
void
b
[=]
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c] AB=9,BC=71,

Divisions of the -
polygon may
vary. Sample:
Rectangle | is

3 by 7,50 its area
is (3)(7) =

21, or 21 units2.
Rectangle I is

3 by 4,s0its area
is (3}(4) = 12

or 12 units?.

[=+]

I|<|-

=]

o

hid

A Bl x
O -2 4 6 8 10

: Rectangle IITi 15 Iby 7 the same as Rectangle Isoits.

i areais 21 units?. By Post. 10, the total area is

{ 21+12+ 21 = 54,0r 54 units®. 58, A = mr% = n(718)% =
i 515,524z~ 1,620,000, or about 1,620,000 m?. 59. A =
o225 = wrk = 225;r =\V/225 = 15.Since d = 2r,

i d =2(15) = 30, 0r 30.m. 60:A = bh;4x2 — 2x = xh;

i x{(4x —~ 2) = xh. Because xis a length,x > 0,50 1 = 4x — 2,
i 61. Use area because the wall is a surface. 62. Use

;- perimeter because you must measure the length of the strip
¢ to fit the edges of the door. 63. Use perimeter because the
i fence sits on the perimeter of the garden. 64. Use area

i because you are painting the surface of-the floor. 65.The

diameter is AB; AB = \/(xz - Ttl)z + s - ny? =
L VE-352+ (1-9)i= VI3 + (47 =

\/9+1 =V25=5r=4=3=15;
! A=xr= (2.5 = 6.257, or 6.257 units?.
66a. " base height area
1 08 98
96 192
3 94 282
24 52 1248
25 50 1250
26 48 1248
47 6. 282
48 4 192
49 2 98
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66b.
Ve
/|
\
%
g \
Q
< \
i
\
\
ol 5 {15 251 35 zﬂlsx

Base
66¢. The greatest area is 1250 for a corral that is 25 fi
by 50 ft. 67a. Ay, = 77 = 7(1) = T Az = 77 =
71'(3)2 = O, Since %%Z = & nine l-in. circles are needed.

67b. Ay = 7t = 7(2)% = dm; Agsn, =
36x. Since 5= 36” = 9, nine 2-in. circles are needed.
67¢. Ay, = w2 = 2(3)? = 97 Aoy = wr* = 7(9)
81x. Since 891; = 0, nine 3-in. circles are needed.

67d. Nine circles with a radius of 1 in. are needed for the
sum of their areas to equal the area of a circle with

art = a(6)* =

2:

a radius of 3nin. 68,4 = : bl = (_)(gsg) 251}) 33b _
5 ?1 33: or 23 units?. 69. P =45 = 10n,s05 = lgn or
S‘J_n A= (52’1)— = 2:1}”-1 ar 23;_{1 umtS" 70.4 = S"‘ =

(3m — 411)2 = (3m — 4n)(3im — 4n) =

3m - 3m—3m - dn—4n - 3+ {(—4dn)(—4dn) =

9m? — 12mn — 12mn + 1612, or (9m? — 24mn + 16n2)
units?. 71. Answers may vary. Samples: one § in.-by-8 in.
square + one % in.-by-3 in. square + two 4 in.-by-4 in.
squares; one 2 in.-by-2 in. square + one

V117 in.-by-V/ 117 in. square 72. The cuter perimeter is
equivalent to the circumference of a circle whose
diameter is 40 + 10 + 10, or 60 yd, + two 100-yd widths
of the rectanguiar portion of the field = zd + 2b =
7(60) + 2(100) = 60z + 200 = 188.5 + 200 = 388.5, or
388.5 yd. 73.If the width of the garden is b and the
length is /2, then the perimeter of the garden is 2b + 2h.
The width of the outer walkway is (b + 8 + 8),or (b + 16)
and the length of the outer walkway is (i + 8 + 8), or
(h + 16), so the perimeter of the outer walkway is

2(b 4 16) + 2(h + 16). Subtracting the two perimeters,
2(b + 16) + 2(h + 16)] — [2b + 2h] =

2b + 32 + 2h + 32 — 2b — 2h = 64, or 64 {t greater. To
answer the question, grid 64. 74. Since P =2b + 24,
260 == 2b + 20,50 b + 7 = 130. The walkway can be
livided into two 8-by-b rectangles whose total area is
2(8h), ar 16h ft2, two 8-by-h rectangles whose total area is
(8k), or 164, and four 8-by-8 corners whose total area is
1(8)(8), or 256. The total area is 165 + 16h + 256 =
|6(b + 1) + 256. Substitute 130 for (b + /1):16(130) +
56 = 2080 + 256 = 2336, or 2336 12, To answer the

Geometry Solution Key

i question, grid 2336. 75. Since 12 in. = 1 ft, 1 tile covers

1 ft? of flooring. The area of the floor is (12)(15) = 180, or

180 ftz, so 180 tiles are needed. The cost is §3 per ftz, S0

the total cost is 3{180), or $540. To answer the question,

grid 540. 76. Since 1 ft = 12 in., the size of the floor is

12(12in.) by 12(15in.) = 144 ft by 180 ft. The floor area is
(144){180), or 25,920 in.2. Bach tile has an area of
(10)(12), or 120 in.2.25.920 + 120 = 216, or 216 tiles are -

needed. To answer the question, grid 216, 77. From
i Exercise 75, the area of the floor is 180 ft2. Tt costs $4.50

{ per fi2 so $4.50(180) =
P 810. 7811 D is (x, y) then
i Solving for x,x —

‘HSlO To answer the question, grid
=5and¥5— = 6.
= 10, so X = 15. Solvmg fory,y—1=

f 12,50y = 13.(x, )) = (15, 13)
L 792, 4B = V(x; — x)? + (1~ )=

VA - -
VO +6d=
is("H ;"xz’l’;;y) (4 + 11 9) (171’170)

1 808 AB =V(r, ~ 1)l + (3 — )2 =

VO -32+ (-

() = () = 6

92 =V(-3)* + (-§)? =
8.5, or about 8.5 units. 79b. The midpt.

V73 =

(5.5,3).

8)2 = V(=3)" + (=5)* =
5.8, or about 5.8 units. 80b. The midp!.
= (1.5,5.5).

/37~

L 81a.AB=V(x; — x? + (- n?’=

V-«
V3 2-92=V2)T T (-1)2=
V144 + 49 =

=32+ (2~ 9% =

V193 = 13.9, or about 13.9 units. _
n ot 3’2)_(9 + (-3) 2 +-9)_
2 - 2 v 2 -

81b.T.hemidpl.is(-] 7. 3

 (84) =355

: 82a.AB=V(; — )2+ (3 - »)? =

VO 9P+ (-

6)2= V(0 + 42 + (1 — 6)2 =

V@2 + (=5)2 = V16 + 25 = V41 = 6.4 82b. The

H N L
mldpt.ls( T g

| midpt.is (25

+r,y1+yg) (0+(—4)1+6) (74’%)=

(~2,35). 83a.AB = V(xy — x1)? + (3 — y)% =

F V@A - ()2 + (10-3)2=

Vg +2)2+ (10 -3)2=V(6)2 + (7)2 =
V36 + 49 ="V85 = 9.2, or about 9.2 units. 83b. The

"1"'"’2)’1"'3’2)__(4"‘(—?—)10-:—3)_
Sl S e R

G4 =.65).
84a. AB =V (n; — 1)? + (3 - J’1)2 =

VL - () (- (5=
PV 42+ (1 +5)2=V(3)2+ (6)* =
: \/9+36=\/£E=67 or about 6.7 unils. 84b. The midpt.

§1s(1

+.1:2 yl-f-y

2, 22)=(1+(4),1+(5)) (95,—24)

i (—25,—2). 85.Bydefof L,/ZBIRisart £,

i

{ WI = RI. 87.By def. of segment bisector, IR =
i lwe =
i 2

so it measures 0. 86. By def. of segment bisector, .

1(124) = 62, or 62 units. 88. PQ = |12 — (-6)| =

|18| = 18,0r 18 units. 89. PQ = |3 —9| =

[12 + 6] =
— 10| = | -33| =33,

| —6| = 6, 0r 6 units. 90, PQ = | ~23
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TECHNOLOGY page 58

1. From the table and the graph, the maximum area
occurs when the base and height are =, so the figure
with the greatest areaisa square 2.C=xad 32 = nd,
d= 3‘“ sor—1 . 3}:,01',‘-,;1 (1‘6)

Il'(z‘:;) 236 =~ 81.5, or about 81.5 ycf, 81.5 > 64,50 the
circular pen has greater area. 3a. If one side measures n,
“then the other side measures %.Answers may vary.
Sample: A 25 ft-by-36 ft reclangle has a perimeter of
2(25) + 2(36) =50 + 72 = 122,0r 122 ft. A 30 ft-by-30 fi
rectangle has a perimeter of 2(30) + 2(30) = 60 + 60 =
120, or 120'ft. A'10 ft-by-90 ft rectangle has a perimeter of
2(10) + 2(90) = 20 + 180 = 200, 0r 200 ft. 3b.Let b be
the integers from 1 through 900 and / be 2 The minimum
perimeter is a 30 ft-by-30 ft square.

TEST-TAKING STRATEGIES - page 60

1. The y-coordinate is the average of the two y-values:
A= U 6055 2. C = 7d; 057 = ndyd = 0.5

3. LM = \/(L7 —x)?+ (- )%=

V(0 - 03)7 + (0 - 04)2=V(— 03)2 + (~04)2=
V009 + 016 = V025 =05

4.d=V(x = x)* + (3 — y)>=

Vi3 - 17)?~+ (5 - 5)——\/( ST (07 = VAl =9,
r=4%=2=45A=m? = a(4.57? = 20251 ~ 63.62
5.4 =10z = %% = 10;r = V10 = 3.16

CHAPTER REVIEW - pages 61-63

1. By def. of coplanar, figures that are in the same plane
are coplenar. 2. By def. of segment, a segment is the part
of a line consisting of two endpoiats and all points
between them. 3. By def. of congruent, two segments
with the same length are congruent. 4, By def. of
midpoint, a midpoint of a segment is the point that
divides the segment into two congruent segments.

t t i
5..By def. of angle bisector, an angle bisector is a ray that | P soit would be —2 + 5. or 3. 31. The n’udpt is the

divides an angle into two congruent angles. 6. By def. of
conjecture, a conclusion based upon inductive reasoning
1s sometimes called a conjecture. 7. Answers may vary.
By def. of postulate, a postulate is an accepted statement
of fact. By def. of axiom, an axiom is an accepted
statement of fact. 8. By def. of parallel lines, parallel
lines are coplanar lines that do not intersect. 9. By def.
of obtuse angle, an obtuse angle is an angle whose
measure is between 90 and 180. 10. By def. of -
perpendicular bisector, a perpendicular bisector is a line,
segment, or ray that is perpendicular to a segment at its
midpoint. 11. Each term is 5 less than the preceding
term, so the next two terms after 25 are 25 — 3, or 20,
and 20 - 5, or 15. 12. Answers may vary. Samples: Each
term is —1 times the preceding term so the next two
terms after —5 are —5(—1), or 5, and 5{—1), or —5. Or,
every odd term is 5 and every even term is — 3, so the
next two terms after —5 are 5 and —5. 13. Each term is

Geornetry Solution Key

i mean of the two coordinates:

7 less than the preceding term, so the next two terms
after6are 6 — 7,0or —1,and —1 — 7, or —8. 14. Each
term is 4 times the preceding term, so the next two lerms
after 384 are 4(384), or 1536, and 4(1536), or 6144,

15. Each term is twice the preceding term, so the next
two terms after 32 are 2(32), or 64, and 2(64), or 128,

16. Even terms are 1 more than the preceding term and
odd terms are 3 more than the preceding term, so the
next two térms after the fifth term, 9, are 9 + 1, or 10,
and 10 + 3, or 13.

17. Starting from the upper right corper, the
corner is folded down. The next corner in
clockwise rotation is folded down while the
previous fold is removed. The next corner

to fold in clockwise direction is the lower left corner and

the two previous folds will have been removed.

—> —3
18. Answers may vary. Sampie: AQ and QF intersect at
(). 19. Skew lines are noncoplanar lines, so they are
lines that do not intersect and that are not ||. Anéwers

may vary. Sample: AQ and BC 20. Three noncollinear
points form a plane. Answers may vary. Sample: A, O, R
21. Noncoplanar points are points that lie in different
planes. Answers may vary. Sample: A, O, R, S

22, Parallel planes do not intersect. Answers may vary.
Samples: AQTI and RRSC, QTSR and ADCB, ABRQO
and DCST 23.The lines are those that can have D in

their name: AD TD CD. 24. Choose any two points on
the line. By Post. 1-4, those two points and the peint not
on the line determine a plane, so a line and a point not
on it are always coplanar. 25. Two segments can be
parts of lines that are skew, parallel, or intersecting. If
the lines are parallel or intersecting, then the segments
are coplanar. If the lines are skew, then the sepments are
not coplanar. Two segments are sometines coplanar.

26. By def. of skew lines, skew lines are never coplanar.
27. By def. of skew and parallel, parallel lines are never
skew. 28. By Post. 1-1, two points are always collinear.
29. By def. of_pérallel lines, parallel lines are always
coplanar. 30. Q can be 5 units to the left of P, so it
would be —2 — 5, or —7. ¢ can be 5 units to the right of

-2+ 3 _ _05

{32, By the tick marks, 3m + 5 = dm — 10 —m+5=

—10; —m = —15;m = 15. 33.The two angles are

supplementary,so (3x + 31) - (2v — 6) = 180;5x + 25 =

180; 5x = 155;x = 31. 34. AB = |~5— (=3)| = | -2]
=2,AC=|~5-1|=|-6] =6,AD=|-5-3| =
| -8 =8 AE=]|-5-7] =|-12| =12;BC =

i |=3-1|=|-4| =4BD=|-3-3]| = |-6| =6
! BE=|-3-7|=|-10| =10;,CD = [1-3]| = |-2| =

LB CE=[1-7=|-6| =6DE=[3-7] = |-4| =

42=AB = CD,s0 AB = CD;4 = BC = DE,s0o BC =
DE;6 =AC= BD = CE,so AC = BD = CE. 35. Since

X is the vertex of more than one angle, the angles must
i be named by 3 letters with X being the middle letter:

L1 =L WXY = LYXW,£2 = LYXZ = L ZXY.
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Draw a ray. With the compass point
on the vertex of the 64-degree angle,
swing an arc that intersects both
sides of the angle. Keep the same
setting and swing a similar arc with
the compass point on the endpoint
of the ray. Place the compass point
on the intersection of the arc with’
the side of the angle and open it to
the intersection of the arc with the
> other side of the angle. Keep the
setting and place the compass point on the intersection
of the arc and the ray. Swing an arc that intersects the
arc. Draw a ray {rom the endpoint of the ray through the
intersection of the two arcs.
37a. Draw a line. Label one pt. A. Open the compass to
PQ.Keep the setting and place the compass peint on A.
Swing an arc that intersects the line. Label the
intersection B. See 37b for construction.

37h.

36. £

Place the
COMpass
point on
A and
_ open it to
; _____ 5 more

‘ than half
AB.
Swing an

T % arc on
>‘,\ each side

. of the

segment. Keep the same seiting and place the compass

point on B. Swing arcs that intersect with the previous two

arcs. Draw a line through the intersections of the arcs.

38. A8 =V — 1) + (55 — »)’ =

V(1 -02+ (5 - 42=V(~-1)2+ (1)? =

V1+1= \/i == 1.4, or about 1.4 units, 39. CD =

Vix, — x)% + (g = m)? =

V(-1 - 62+ (-1 - 22=V(=7)? + (-3)? =

V49 + 9 = V58 = 7.6, or about 7.6 units.

80.EF = V(x; — x)" + (1 = y)° = .

V(=7 ~ 52 + (0 — 8)2=V(=12)* + (-8)% =

V144 + 64 = \/208 = 14.4, or aboul 14.4 units.

. XX RN 3432+ (CD)Y
41.Them]dpt.1s(]2 2y 2)_( S35 )_
(3.9 =(0.0). 42.GH=V(x, = x)* + (5 = »)* =
V(3 -3)2+ (@2~ (-2)2=
V(=3 -3)2+ 2 +2)2=V(-6)?2+ (4)%=
V36 + 16 = V52 ~ 7.2, or about 7.2 units.

43, The figure is a square, so P = 45 = 4(8) = 32, or
32cm. A = 52 = (8)2 = 64, or 64 cm?.

44, The figure is a rectangle,so P =2b + 2h =

2(13) + 2(6) =26 + 12 = 38,0r 3B ft. A = b = (13)(6) =
78, or 78 ft2. 45, The figure is comprised of a 3-by-5

rectangle at the upper right and a 5-by-5 rectangle (or
square) in the [ower left. There dre four 5-in.sides and

N
AN
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three 3-in. sides. The unmarked side is also 3 in. since the
“neck” must be 2 in. By def. of perimeter, P = 4(3} +
3(3) +3 =20+ 9+ 3 =32 or 32 in. By Post. 10, the
total area is the sum of their areas: (3){3) -+ (5)(5) =

C 154+ 25 =40,07400in2 46.4 =27 = 2(3) = 6, 0r 6 in..

50 C = zd = 67 = 18.8, or ubout 18.8 in.; A = 71~ =
7(3)° = 97 = 283, or about 28.3in”, 47. C = zd =

2(15) = 47.1, 0r about 47.1 m;r = %’ = 17_3 =75m,s04 =

w2 = (757 = 56257 =176.7, or about 176.7 m>. 48.d =

f2p=2(26) = 52,0r 52 m,s0 C = zd = 527 = 1634, or
' about 1634 m; A = ar? = 1(26)7 = 6767 = 2123.7, or

cHapTERTEST

about 2123.7 mZ.

1. Answers may vary. Sample: Each term is the

‘ preceding term divided by —2. After —1, the next (wo

NOIC

termsare—l+—2=§%ﬁ%and%ﬁm—-2=%- -%=

v*%. 2. Each term is 2 more than the previous term. After §,

the nextiwotermsare 8 + 2 =10and 10 + 2 = 12.

The letters are in reverse alphabetical
order, so the letter after P is O and the
letter after O is . The “horseshoe”
opens up and tarns 90° in a clockwise direction.

4. Possible answers include vsing addition or

i multiplication to reach subsequent terms. Other answers
i may include repeating the patterns as parts of other

i patterns. Answers may vary. Sample: Each subsequent

term is twice the preceding term: 1,2, 4,8,16,32,. . ;

! the kth term is {kc — 1) more than the preceding term: 1,

L 2,4,7,11,16,. ..

5. Three pts. on a single line are A, B,
and C. 6. Since intersecting lines are coplanar, all pts. on

them are coplanar: A, B, C,and D. 7. Choose 4 pts. such
i that1is not in the same plane as the other 3. Answers

{ may vary. Samples: 4, B, D, E;A,C, B E;B,C,D, E

8. The only pt. that AC and plane (2 have in common is
i pt.B. 9a.B,D,and A are noncollinear pts., so by Post.

1-4, exactly 1 plane contains them. 9b. By Post. 1-3,2

! planes intersect in a line, Several planes could intersect
i in the same line, so the answer is “infinitely many” planes

i can share that.intersection. 9¢. B, £, and C are

noncollinear pts, so by Post. 1-4, exactly 1 plane contains

them. 9d. B, D,and E are noncollinear pts, so by Post.
1-4, exactly 1 plane contains them. 10.The figure

i consists of 2 half circles with a 50-ft radius, which is the
i same as 1 full circle with a 50-ft radius, and one 100-by-
i 212 rectangle. By Post. 10, the area of the figure is the

i sum of the areas of its parts, A = /> + bh =

(50)2 + (100)(212) = 2500 + 21,200 =

£ 7854.0 ++ 21,200 = 29,054.0, or 29,054.0 fi?.

11. Opposite rays share an endpt., so IT and T7 are

never opposite rays. 12. Three poinis are always

coplanar; the fourth point may or may not be coplanar

with the first three pis., so four points are sometines
i coplanar. 13. By def. of skew lines, skew lines are never

coplanar. 14. By def. of || segments, two segments that

: liein parallel lines are always parallel. 15. By Post. 1-3,

two planes intersect in exactly 1 line, so the intersection
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