'DIAGNOSING REApgyg_ss -
1.320 =72 2.(n—2)180 = (9 — 2)180 =
(7)180 = 1260 3. (n — 2)180 = (17 — 2)180 = (15)180 =

2700 4.3x + 11 = 7x — 5: —dx + 11 = —3; —4x = ~16;
x=4 5 {2y + 5) + (3x = 10) = 70; 5x — 5 = 70;
Sx=T5x=156.(3x+2) - (2x—-3)=-19;
3x+2-2x+3=—-1%x+5=~-19x= —24

7.2x + x + x = 180; 4x = 180; x = 45.The 4 have
measures 43, 45, and 90. 8. %x + x + x = 180; %1 = 180,

x = 72.The 4 have measures 72,72, and 36.
9. Drawmgs may vary. Sample: A. ) B
‘AF and H G appear to be '

parallel. AE and EF appear b ; ¢ )
to be perpendicular. ' ,'E__ R
10-12. Check studan_ts’ work. | .7
H G
TECHNOLOGY page 114

1. 42=/4=/0= /84l =/3=/5=+7;whena
transversal intersects two parallel lines, the 4 formed
have one of two measures and the sum of the two
different measures is 180. Angles between the || lines on
opposite sides of the transversal are =. Angles between
the || lines on the same side of the transversal are suppl.
2a. Half of the £ are one measure and the other half are
a different measure. The sum of the two measures is 180.
2b. There are exactly 2 different 2 measures for all the
& formed. 3. The transversal is also .1 to the other line.
[t makes right 4 with both lines. 4a. If the 4 between
the lines on alt. sides of the transversal are =, then the
ines are {|. 4b. The hypothesis and conclusion are .
switched, so the other conjecture is the converse.

5a. If the same-side interior 4 are suppl., then the two
ines are ||. 5b. Since the hypothesis and conclusion are
witched, the other conjecture is its converse,

heck Skills You'll Need For complete solutions see
daily Skills Check and Lesson Quiz Transparencies or
‘resentation Pro CD-ROM.

30 2.30 3.60 4.9 5.m241 + 2(90 — m£1) = 146;
1721 =134 6.72 and 108

heck Understanding 1. COI’I‘ESp 4 are on the same
ide of the transversal. One £ is between the || lines and
1€ otherisnot. £5and 24, 26 and £2, 23 and 28

- They are both interior £ and an the same side of the
ansversal, so they are same-side int. 4. 3. D a |} &
Jiven) @ ms3 + ms2 =180 (Angle Add. Post.)
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| the equation in Step 2.) (5) 21 and £

pages 112-177

B msl =me3 (Corr. Angles Post.)
@D msl +ms2 = 180 (Substitute mAl form<3in
2 are suppl. (Def,

i of Suppl. Angles) 4a. Sincea || b wuh transversal ¢ and
. since corr. 4 are =, m2£1 = 50. Since ¢ || d with

{ transversal b and since same-side interior 4 are suppl.,
Pomsl 4+ me3 =180, s0 m2s3 =180 — 50 = 130.

i 4b. From 4a, m£3 = 130. Since vertical 4 are =,

{ ms4=ms3 =130. 4c. Since a || b and

i since alt. int. & are =, m<5 = 50, 4d. Since c || d

and since alt. int. 4 are =, m£6 = 50, 4e. Answers

_may vary, Sample: 27 and the named 50° £ are

{ supplementary,so m£7 = 180 — 50 = 130. Or, from 4d,
i m£6 = 50,and since ¢ || d with transversal a and since

! same-side interior 4 are suppl, m£7 = 180 — 50 = 130.
i oaf, Answers may vary. Sample: From 4d, 126 = 50, and
! since c || d with transversal o and since corr. 4 are ==,

i ms8 = ms6 =50 Orsince vert. 4 are =, ;28 = 50.

! 5. Since same-side int. & are suppl., 2x + 90 = 180;

i 2v =90;x = 45. Since same-side int. 4 are suppl,,

y + (y — 50) = 180;2y — 50 = 180; 2y = 230;y = 115.
Solve for £ measures: 2x = 2(45) = 90,y = 115 and

— 50 =115 — 50 = 65.
Exerqses 1. PQ | SR with transversal SO. Since the 4
are on alt. sides of the transyersal and between the ||
lines, they are alt. int. 4. 2. PS | @R with transversal

. SQ Since the 4 are on alt. sides of the transversal and

between the || lines, they are alt. int. 4. 3. 7S | OF
with transversal PQ Since the 4 are ori the same side

! of the transversal and between the |f lines, they are

i —
same-51de int. 4. 4. PS || QR with transversal

.S‘R Since the & are on the same side of the transversal

i and since one £ is between the || lines and the other is

i not, they are corr. 4. 5. Since 21 and 22 are on the

! same side of the transversal and since one £ is between
i the other two lines and the other is not, they are corr. 4.
i Since £3 and 24 are on alt. sides of the transversal and

i since both are between the other two lines, they are alt.

int. 4. Since £5 and 2.6 are on the same side of the
transversal and since one of the 4 is between the other
two lines and the other is not, they are corr. 4. 6. Since
£1 and £2 are on the same side of the transversal and

! since both are between the other iwo lines, they are

| same-side int. 4. Since 23 and £4 are on the same side

i of the transversal and since one £ is belween the other

i two lines:and the other is not, they are corr, 4. Since 25

and £6 are on the same side of the transversal and since

one £ is between the other two lines and the other is
i not, they are corr. 4. 7. Since 21 and 22 are on the
same side of the transversal and since one £ is between

the other two lines and the other is not, they are corr. 4.

! Since £2 and 24 are on the same side of the transversal
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and since both 4 are between the other two lines, they
are same-side int. 4. Since £5 and £6 are on alt. sides of
the transversal and since they are both between the
other twa lines, they are alt. int. 4. 8, Since the 4 are
both between the || lines and on alt. sides of the
fransversal, they are alt. int. 4. 9a. Working backwards,
show that m 1 ¢ by showing that 22 is a right £ 2.

8b. 1 9c. Since the two 4 are on the same side of the
transversal, £, and since one is in the interior of the ||
lines and the other is in their exterior, they are corr. 4:
corresponding. 10a. Def. of .1 10b. Def. of right £
10c. 21 and 22 are on the same side of the transversal,
k,and one is in the interior and thé other is in the
exterior region of the |f lines, so they are corr. 4: Corr. 4
of || lines are =. 10d. From step 3 and step 6, substitute
90 for m<.1: Substitution. 10e. Def. of right 2 10f. Del
of .. 11. Since corr. 4 of || lines are =, m/1 = 75. Since
same-side interior £ of || lines are suppl, m£2 =

180 — 75 = 105. 12. Since corr. 4 of |f lines are =,

ms1 = 120. Since same-side interior 4 of | lines are
suppl., m£2 = 180 — 120 = 60. 13. Since same-side
interior 4 of || lines are suppl., m<£1 = 180 — 100 = 80..
Since there is no information showing AD |} BC, use alt.
int. & of || lines have = measure,so m£2 = 70.

14. Since same-side int. 4 are suppl.,, x + (x + 40) =
180; 2y + 40 = 180;x + 20 = 90; x = 70. The Z measures
are x = 70, and x + 40 = 70 + 40 = 110. 15. Since corr.
4 of || lines are ==,3x — 10 = x + 40; 2x - 10 = 40;

¥ — 3 =20:x = 25.The £ measures are =, sa both their
measures are x + 40 = 25 + 40 = 5. 16. Since same-

" side int. 4 of || lines are suppl., 5x + 4x = 180; 9x = 180;
x = 20, The £ measures are 5x = 5(20) = 100, and 4x =
4(20) = 80. 17. Since f|| g, all 4 formed by their
transversals will measure 128 or 180 — 128, which is 32.
Similarly, since m || i, all & formed by their {ransversals
will measure 128 or 52. So,m2l = ms3I = mib =
miB8=ms9=msll =msl3=mL15=52;ml2 =
mid=mi5=msT=mi10=msl12 = ms1d =128
18. You must find the measure of one £. All 4 that are
vert., corr., or alt. int. to that £ will have that measure.
All other 4 will be the suppl. of that measure. 19.There
are 4 interior &, so there are two pairs of alternate
interior 4. 20. There are 4 interior 4 and 4 exterior 4.
Since corr. 4 have one 2 in the interior and the other in
the exterior regions, there are four pairs of corr, 4.

21. There are four interior 4, so there are #yvo pairs of
same-side interior 4. 22, There are two pairs of vert. A&
at-each line intersection and there are two intersections,
50 there are four pairs of vertical 4 formed. 23. Since
corr. 4 of || lines are =,3p — 6 = 90;p — 2 = 30;p = 32.
24, Since alt. int. 4 of || lines are =, x = 76. Since the
sum of the & of a A is 180,42 + 25 + x + y = 180,

42 4+ 25 + (76) + y = 180;143 + y = 180; y = 37. Since
alt.int. 4 of || lines are =, v = 42, Since alt. int. 4 of ||
lines are =, w = 25, 25, x + y = 180, and since corr. &
of || lines are =, x = 3y. By substitution, (3y) + y = 180;
4y == 180; y = 45, x = 180 — 45 = 135 26. If the lines

2y — 60 = 60 — 2x: 4x = 120;x = 30. Substitute 30 for
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| xin2x — 60 = 60 — 2x: 60 —~ 2(30) = 60 — 60 = 0. I{ the

£ measured 0, it would not show as an £ in the diagram.

i 27. Trans means across or over. A transversal cuts across
¢ other lines.
i 28.

Answers may vary. Samples: £ illustrates
corr. 4 (41 and £3, 22 and Z4) and same-
side int. 4 (21 and 22, 23 and

£4); I illustrates alt. int. & {£1 and

24, £2 and £3) and same-side int. 4
T3 (£land 43,42 and £4).

= oln =

314

29a. They are on alt. sides of the radius transversal and
i between the || lines of the sun’s rays, so they are alt. int.

4. 29b. He knew that alt. int. 4 of || lines are =.

30a. The 4 are same-side interior 4,50 their sum should
: bel80.ms1 + 123 = 180,50 m£L1 =57 30b. They are
i in the interior of the || lines and on the same side of the

transversal (pipe), so they are same-side interior 4.
31a. If two lines are | and cut by a transversal, then the

same-side ext. 4 are suppl. 31b. Given:a || b; prove: £4

and 25 are suppl: (D a || b (Given) @ m45 +m 26 =
180 (£ Add. Post.) (3) «.4 = £6 (Corr. 4 of || lines

are =.) @ ms4 = m26 (Def. of =) B mss5+msd=

180 (Steps 2 and 4: Substitution) (6) £4 and 25 are
suppl. (Def of suppl.) 32. (D a | & (Given) @ 1= 22

P (Vert. 4 are =) (@) £2 = £3 (Corr. 4 are =.) @ 21=

£.3 (Trans, Prop.) 33. Since the planes are ||, they do not
intersect, so they have no points in common. Lines m
and n never intersect, 34. If lines m and »n are parallel,
then they aije coplanar. Lines m and n are sometimes
coplanar. 35. The lines will never intersect, so they will
be either parallel or skew. Lines 1t and r-are sometimes
parallel. 36. The lines will never intersect, so they will
be either parallel or skew. Lines m1 and 1 are sometimes

skew. 37.The rail that is a side for each £ is P The
i answer is choice D. 38. Since corr. & are =, £1= /9,
{ s0ms9 =115 Since £9 and £16 are suppl., m£L16 =

180 — 115 = 65.The answer is choice G. 39. Since

: the two 4 are same-side int. &, they are suppl., ,

i ms10+ meT =180x — 24 + msT = 180,mLT =

i 180 — (x — 24) = 180 — x + 24 = 204 — x. The answer is
i choice D. 40. Since vert. & are =, £1 = £7. Since cOIT.

4 of || lines ate =, £7 = 25,50 m£5 = mZ1 = 6x. Since

| /5and £12 aré same-side int. &, m25 + m£12 = 180;
{ 6x + 4v = 180, 10x = 180;x = 18.80,m4L5 = 6x = 6(18) =

108. The answer is choice I. 41.[2] a. First show that
£1 = z£7.Then show that £7 = £5. Finally, show that
21 =45 (OR other valid solution plan). b. 21.= 27
because verl. 4 are =. £7 = £5 because corr. 4 of || lines
are =. Finally, by the Transitive Property of Congruence,
21 = £5.[1] incorrect sequence of steps OR ‘incorrect
logical argument 42. Since vert. 4 are =, mZIDA =

. ML YDF = 121. 43. £ YDA and £ YDF are suppl., 50
! mLYDA =180 — 121 = 59, 44. From Exercise-43,
P mZ YDA =59 Since vert. & are =, ms FDI=ml YDA =

are ||, then the labeled 4 are corr. 4 and should be =, So,- | ‘ 5 | 1 -
i 50.By def of £ bis, mZRDI = 3mLYDA =5(59) =29.5.




45, The midpt. is

SrHNntEBY_n+109
) —( T

".l }’]

. . . ":l +
46.The midpt. IS( T,

) =(1%) =057
L) (2252 51 1)

(3L7) = (~0.5,3.5). 47.The midpt. is (_L nrn)

(10 * 4) =Lt 7) (7, 9) (3,3). 48. Each term is 4
more Lhan the previous term, so the next two terms after
16 are 16 + 4, 0r 20,and 20 + 4, or 24. 49, Each term is
the product of —2 and its previous term, so the next two
terms after —8 are —2(—8), or 16, and —2(16), or —32.
50. Each term is 7 less than the previous term, so the next
two terms after 2 are 2 — 7,or —5,and ~5 —7, or —12.

=

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

1.11 2.4 3.26 4.6 5.Ifa A has a90° 2, thenitisa
right A;true. 6. If two 4 are =, then they are vert. 4;
false. 7. If two 4 are suppl,, then they are same-side
interior 4; false.

Check Understanding " 1. Since 2 lines and a transversal
form = corr. 4, use the Converse of the Corr. Angles
Post.: If corr. 4 are =, then the lines are [|. 2. 23

and /4 are = corr. 4 with transversal (C_K? s0 (ﬁ = eﬁmf?
by the Conv. of Corr. Angles Post. ‘3. If same-side
exterior 4 are = or if same side interior.4 are =, and if
the transversal does not form 90° 4 with either of the
other two lines, then the lines are not ||. So, the answer is
no. 4.If a || b, then (7x — 8) + 62 = 180; 7x + 54 = 180;
7x = 126;x = 18. Substitute 18 for x in 7x — & and see if
it is the suppl. of 62: 7(18) — 8 = 126 — 8§ = 118 and

118 + 62 = 180, so the answer checks. 5. By def. of L,
all’ 4 formed are 90°, So, the sum of each pair of same-
side int. 4 is 180°, making them suppl. By the Converse
of the Same-Side Int. Angles Thm., the lines are ||.
Exercises 1. The 4 are corr. 4 with _transversalﬁ 50

—— —3

BE||CG by the Conv. of Corr. Angles Post. 2. The &
are corr. 4 with transversal MR, so CA || HR by the
Conv. of the Corr. Angles Post. 3. The 4 are same-side
int. A with transversal JL, so JO I LM, because, if two
lines and a transversal form same-side int. 4 that are
suppl., then the lines are ||. 4.The 4 are same-side inf.
& with transversal £,50 @ || b. If two lines and a
transversal form same-side int. 4 that are suppl., then
the lines-are ||. 5. The 4 are same-side int. 4 with
transversal €, so a || &. If two lines and a transversal form
same-side int. 4 that are suppl., then the lines are |.

6. Only two lines intersect, so no conclusion regarding ||
lines can be made. 7. Since there is no information
about || lines, information about £ measures at one
intersection point cannot be transferred to 4 at other
intersections. S, no conclusions about || lines can be
made. 8. Since the 4 are = corr. £ with transversal ¢,
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ia | & by the Conv. of the Corr, Angles Post. 9. These

: are vert. 4. No information can be transferred to

4 surrounding another intersection point, so no

i conclusions about | lines can be made. 10, These are alt.
: int. 4 with transversal €,s0a || b by the Conv. of the Alt.
: Int. Angles Post. 11. These are corr. 4 with transversal

! a,50 ¢ | m by the Conv. of the Corr. Angles Post.

12. These are vert. 4. No information can be transferred
to 4 surrounding another intersection point, so no

i conclusions about || lines can be made. 13. These are

corr. 4 with transversal ¢, 50 a || b by the Conv. of the
Corr. Angles Post. 14. Since there is no information

i about || lines, information about / measures at one
: intersection point cannot be transferred to 4 at other

intersections, So, no conclusions about || lines can be

made. 15. These are alt. int. 4 with transversal g, so
: £ |[m by the Conv. of the Alt. Int. Angles Thm, 16a. Def.
i of L 16b. Given 16c. All right 4 are =. 16d. The = 4

are corr. & with transversal . Conv. of the Corr. Angles

Post. 17a. It’s given that 21 and 22 are suppl.: Z1.

17b. Since £3 and £1 form a straight line, they dre

. suppl. of each other: £1. 17¢. £2 17d. 23 17e. Conv.
i of the Corr. Angles Post. .18. By the Corr. Angles Post.,

! x+25=55x=30. 19. By the Alt. Int. Angles Thin.,
{2y — 5 =95;2x = 100;x = 50. 20. The two 4 are elther

= or they are suppl. of each other. Since vert. & are =

! and since corr. 4 of [| lines are =, the alt. ext. 4 are =.
{ 8S0,3x—33=2r+26,x—33 = 26,x = 59. 21. Each
i vertical £ formed by € and the transversal is 105°, By

| 3y + 87 = 180;3x =

the Same-Side Int. Angles Thm., (3x ~ 18) + 105 = 180;
93;x = 31. 22.The ext. £ adjacent
to the.one marked 19x is 180 — 19x. Since corr. 4 are =,
17x = 180 — 19x; 36x = 180; x = 5. 23. Tiie interior

2 adjacent to the one marked:(5x + 40) measures

180 — (5x + 40), or 140 — 5x. Since alt. int. 4:of || lines
are =,2x = 140 = 5x; 7x = 140; x =20."24. When the. -
frame is put together, each corner £ of the frame is a
right 2. Two right 4 are suppl. By the Conv. of the
Same-Side Int. Angles Thm., opp. sides of the {frame are
||. 25.The corr. 4 are =, 50 the lines are || by the Conv.
of the Corr. Angles Post. 26a. since the 4 are corr. A:
Corr. Angles '26b and ¢. 21, 23 (any order) 26d. Corr.
4 are =: Converse of the Corr. Angles. 27. r || sif and
only if m£1 =m£2:80 ~x =90 — 2,80 + x = 90;
x=10.msl=ms2=80~x=80—10="70 28.r || s
fandonlyif ms1 = ms2:60 — 2x = 70 — 4x; 60 + 2x =
70;2¢ = 10;x = 5.mL1 = ms2 = 60 - 2x = 60 — 2(5) =

i 60—~ 10=150 29.r{ sifandonlyif ms1 = mes2:
{40 —dx = 50 — Bx; 40 + 4x = 50;4x = 10;x = 2.5.

P omsl=ms2 =40 —4x =40 — 4(2.5) = 40 — 10 = 30

{ 30.7|sifand only if mel = m22:20 — 8x = 30 — 161;
P20+ 168 =30;16x =10;x = 1.25.m21 = ms2 =

i 20— 8x =20~ 8(1.25) = 20 — 10 = 10 31.The corr. 4
{ hedraws are =, 32, All pairs of 4 are either = or suppl.
i to one another. With transversal LA, PL || NA. With -

transversal PL, PN || LA. Both conclusions rely on the
Conv. of the Same-Side Int, Angles Thm. 33, Only two

of the four same-side int. pairs of 4 are suppl. to one
another. With transversal LA, PL || NA by the Conv. of
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the Same-Side Int. Angles Thm. 34, No same-side int.
pairs of 4 are suppl. to one another, 50 no pairs of lines
- are parallel. 35. Only two of the four same-side int.

' pairs of 4 are suppl. to one another. With transversal

PL, PN || LA by the Conv. of the Same-Side Int. Angles
Thm. 36. Answers may vary. Sample: In the diagram

AB | BH,and AB L BD.Since BH and BD intersect,
they cannot be ||. Sample: AB 1. BH and AB 1 AC.
However, AC and BH are skew, not ||. 37. Reflexive:

a || a is false, since any line has all the same points as
itself, so it intersects itself. Symmetric: Il a || b, then b || a
is true, since, by def. of ||, a and b are coplanar and do
not intersect. Transitive: In general,if o || b and if b || ¢,
then a || ¢ is true since, if two lines are || to the same line,
then they are || to each other. However, whena || b and
b || a, it does not follow that a || a. 38. Reflexive:a L a
is false since @ cannot intersect itself in right 4.
Symmetric: [fa I b,then b L ais true since b and a
intersect to form right 4. Transitive: If ¢ L b and if

b 1 c,thena L c¢is false since two lines in & plane 1 to
a third line are ||, not L. 39. The corr. 4 are =, 50

the oars are || by the Conv. of the Corr. Angles Post. .
40. Angle must relate congruence or suppl. relations

" with an £ whose vertex is at another intersection.
Answers may vary. Sample: £3 = 29 || k by the

Conv. of the Alt. Int. Angles Thm. 41. Angle must relate .

congruence or suppl. relations with an 2 whose vertex is
at another intersection. Answers may vary. Sampie:.

£3 = £9;j| k by the Conv. of the Alt. Int. Angles Thm.
and € || m by the Conv. of the Same-Side Int. Angles
Thm. 42. Angle must relate congruence or suppl.
relations with an £ whose vertex is at another _
intersection. Answers may vary. Sample: 23 = £11;

€ || m by the Conv. of the Alt. Int. Angles Thm., and

j [l k by the Conv..of the Corr. Angles Post. 43. Angle
must relate congruence or suppl. relations with an £
whose vertex is at another intersection. Answers may
vary. Sample: 23 and £12 are suppl.;j || & by the Conv.

of the Corr. Angles Post. 44. Answers may vary. Sample:
By the Vert. Angles Thm., £1 = £3. By Transitive Prop.,

£3 = /7. By the Conv. of the Corr. Angles Post., the
lines are ||. 45. It is given that € || m,s0 £4 = £8 by
Corr. Angles Post. It is also given that £12 = 28,50
£4 = £12 by Trans. Prop. of =. So,/ || & by the Conv. of
the Corr. Angles Post.

46. _

Given
Z12=/8 Z4=/8
Given Corr. & . -
Post

L

Trans.
Prop. of =

l
[+

Conv. of
- Caorr. & Post.

/

A [mzt + me3 =180

Z. Add. Post.

!

Z1and 23

Z1and £2
are supp. are supp.

Given ‘Def. of suppl. &

N/

= Supp. Thm.

I

Conv, of
Corr. 4 Post.

Given

Alt. Int. Given

A& Theorem /

Trans.
Prop. of =

l

¢ m|

Conv. of -
Corr. A Post.
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]/_1 is supp. to £3.| £l m
Given Given

{ms1 + me3 =180] [21=24]

Def of suppl. & Corr. A

\ Post.

[msa + ms3 = 130|
Subst.

|

’43 is supp. to 1_4.|
Dei. of suppl. &4

!

Conv. of
Same-Side Int. &4 Thm.

50a. Draw two || lines with
a transversal. Then

choose two corr. 4

and bisect each of

those 4 with a ray.
Answers may vary.
Sample:

50b. Answers may vary.
Sample: Given: a || b with
transversal e, ¢ bisects Z AOB, d bisects 2.4 XZ. :
50c. According to the labels in the diagram in Exercise
50a, prove: ¢ || d. 50d. To prove that c || &, show that
£1l=2s3.21=/3if/AOB=£AXZ,

LAOB = £ AXZ by the Corr. Angles Post. .
50e. @ a|| b (Given) @ £AOB = LAXZ (Corr. -
Angles Post.) B m2AOB = m/ AXZ (Def. of = 4)
@ mLAGOB =msl + mi2;msAXZ =ms3 + ms4
(£ Add. Prop.) 3 ¢ bis. LAOB; d bis. LAXZ (Given)
@ msl=ms2med =med (Def of £ bis.)

@D msd +ms2 =ms3 + ms4 (Trans. Prop. of =)
mel +mzl=mi3 +me3 {Subst.) @ 2mnsl =
2m4.3 (Add. Prop.) Q) m£1 = m 23 (Div. Prop.)

(@ ¢ || £ (Conv. of Corr. Angles Post.) 51. Since b L c, ’

all the || lines form right 4 which afe both = and suppl.
" So,d 1 a.The answer is choice C: 52. By the Conv. of
the Corr. Angles Post., x + 21 = 2x; 21 = x. The answer

- ischoice F. 53.The £ in the interior region and

adjacent to the £ measured 136 has measure 180 — 136,
or 44, By the Alt. Int. Angles Thm., m£1 = 44,

54.[2] a.136 + (x + 21) = 180;x + 157 = 180;x = 23
(OR equivalent equation resulting in x = 23) b, If the
corr. 4 are =, thenc ||'d. x + 21 = 2x;x = 21; however,
X cannot = both 21 and 23,50 c is not || to 4. (OR
equivalent explanation) {1] incorrect equations OR
incorrect solutions

Geametry Solution Key
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[4] a. Answers may vary.
a / Sample:b.ms1 +~mes3 =
N 73> 180,50 (2¢ — 38) +
b A (6x + 18) = 180; 8x — 20 =
“ > 180; 8x = 200; x = 25.

Substituting 25 for x, the

Z measuyes are 2y — 38 =
2(25)—38=50~-38=

A

"1 12,and x = 25. Since 12 # 25, corr. 4 are not congruent,

: soaisnot || to b. [3] appropriate methods, but with one
i computational error [2] incorrect diagram solved correctly

OR correct diagram solved incorrectly {1] correct

! answer (lines a and b are not ||}, without work shown

i 56. By the Same-Side Int. Angles Thm., m21 + 110 =

i 180;m£1 = 70. By the Same-Side Int. Angles Thm.,
Poms2+ mel =180;ms2 + 70 = 180;m L2 = 110,

: 57. By the Alt. Int. Angles Thm., m 21 = 66. By the

i Same-Side Int. Angles Thm., Mo+ 4 = 180;m£2 = 86.
i 58.The conditional is true. To write the converse, switch
i the hypothesis and conclusion: If you are west of the

" Mississippi River, then you are in Nebraska. The

i converse is false, since a counterexample is that you are
¢ in Missouri. 59. The conditional is true by def. of radius
i and diameter. To write the converse, switch the

" hypothesis and conclusion: If a circle has a radius of

! 4 cm,then it has a diameter of 8 cm. The converse is true.

60. The conditional is true by the Same-Side Int. Angles

i Thm. To write the converse, switch the hypothesis and

conclusion: If same-51de int. 4 are suppl., then a line
intersects a pair of || lines. The converse is also true by
the Conv. of the Same Side Int.Angles Thm. 61. The
conditional is false, since a counlerexample is the verb

- i close; adding ed to close creates closeed, which is not the

past tense of close. To write the converse sw1tch the =
i hypothesis and conclusion: If you form the past tense of

i averb, then you add ed to a verb. The converse is false

{ since a counterexample is the verb is; its past tense is
i was and not ised. 62.The conditional is true, since rain

" comes from clouds. To write the converse, switch the

hypothesis and conclusion: If there are clouds in the sky,
then it is raining. The converse is false, since it can be
cloudy and not be raining. 63. A = zr? = 7(8)? = 64x.

'T'hf:arealsaboutZOI11112 64. r——“~“3 A mrt =

. #(3)? =.9m. The area is about 28.3 cmz. 65.r = — = g =

4.5, A = zr? = m(4.5)% = 20.25x. The area is about 63.6 ft2.
66. A = zr® = 7(5)% = 25x. The area is about 78.5 in.%.

P 67.r=9=28-14mA= n‘r-—fr(14)2—196:r

The area is about 6.2 m?, 68, A = 7rl = (1.2)> =
1.447. The area is about 4.5 m?. 69.r = % =40 .

23750 A = nré = 7(2. 375)2 = 5.6406257 The area is
about 17.7 fi2, 70. A = mr? = n{0.6)* = 0.367. The area

i isabout1.1 m?2.

READING MATH page 130

a. The 4 are alt. int. & of || lines: Alt. Int. Angles.
b and ¢. corr. & for pand r; £2, 23 (any order)

i d. 21 and £3 are alt. int. A: Conv. of the Alt. Int. Angles.
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measures are about 50, 63, and 65, so, since they are all
acute, the A is acute. The side measures are 1.8 cm,

1 | 2.1cm,and 2.1 cm, 50, since 2 sides are =, the A is

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

1. right 2. acute 3. acute 4. 60 5.20 6.32 7.58

Investigation 1.The £ formed by the three A isa
straight 2. 2.The sum of the measures of the 4 ofa A
is 180.

Check Understanding 1a.m2P + 58 + 90 = 180;
mZ P + 148 = 180; 2 P = 32 1h. The sum of the
measurés of the 4 of a A is 180. If you subtract the
measure of the right £ from 180, the result is 90. The
sum af the remaining two 4 is 90, so they are compl.

2. For AGFH, 65 + (39 + 21) + z = 180. Then,
simplifying, 125 + z = 180.Subtracting 125 from both

sides results in z = 53.

3a. * The A will have 3 acute 4 and no
sides = )

3b. The A will have at least 2 = sides and

" they will also be the sides of the right Z.

3c. Not possible;in an equilateral A, all 4 are acute.

da. m43 = 45 + 45 = 90 4b. To write the converse,
switch the hypothesis and conclusion: If the acute 4 of a
A are compl., then the A is a right A. The statement is

true since the sum of 2 compl. 4 is 90, leaving 90 for the -

measure of the third 2. 5a.msl =ms2 +ms3 =
33 + 97 = 130 5b. Answers may vary. Sample: Find the
measure of the third £ of the A, Subtract that measure
from 180 to find m21.

Exercises 1.ms1 + 117 + 33 = 180;m 23 + 150 = 180;
mZ3 =30 2.ms1 +522 4+ 447 = 180;mLl + 969 =
180;ms1 =831 3.mA1 + 33+ 57 =180;msl + 90 =
180;ms1 =90 4. ms T+ msR+mLG = 180;
mLT+ 194 60 = 180;me T + 109 = 180, ms T =71
S.miT+mel +msN=180:msT+ms L +90=
180:m s T + ms.L = 90 6. Solve for x:x -+ 30 + 80 = 180,
x + 110 = 180; x = 70. Solve for y:y = 30 + 80 = 110.
Solve for z: 110 + 40 + z = 18(%0;z + 150 = 180; z = 30.
7. Solve for £+ -+ 30 + 90 = 180;¢ + 120 = 180;+ = 60.
Solve for w: w =1 = 60. 8. Solve for x:x + 70 + 30 = 180;
x + 100 = 180; x = 80. Solve for y:y = x = 80. 9. One of
the two congruent 4 is one of a pair of corr, 4 with the
Z labeled a. Since the lines are ||, the 2 = 4 measure a.
2a + 40 = 180; a + 20 = 90,2 = 70 10. Since ait. int. &

bottom A is x. x 4+ 2x + 90 = 180; 3x + 90 = 180,

x -+ 30 = 60;x = 30 11. Since corr. 4 of || lines are =,
the missing measure of the third £ of the top A is c.

¢+ 30+ 90 = 180;¢c + 120 = 180;c = 60 12.The £

v

-Geometry Sclution Key

isosceles. 13. All the /4 measure 60,50 the A is
i equiangular and acute. All the sides measure 2.25 cm,
i sothe A is equilateral. 14.The 4 measure 30, 60, and 90, so,

: since there is a right £, the A is right. The sides measure

1.3 cm, 2.6 cm, and 2.25 cm, 50, since none of the measures
are = the A is scalene, 15.The £ measure 35,35 and 110,

50, since there is one obtuse £, the A is obtuse.

i The sides measure 1.8 cm, 1.8 cm, and 3 cm, so, since two

i 20.

P22,

P 23,

sides are =, the A is isosceles.

All 4 must be acute and all sides
must be =,

17. not possible, since every right A
has one longest side opp. the right £

/N
N
\

One 2 musl be obtuse and
no sides can be =.

18.

One £ must be obtuse,
and the sides of that £
are the sides of the
obtuse 2.

19.

One /_ must be right and no sides
are =.
21. All 4 are acute'and at

least 2 sides
are =,

One £ is right and the sides of the .
right 2 are =,

AN
AN

All 4 are acute and no sides

are =, 24a, An exterior Z isan £
formed by a side and an extension
of an adjacent side: £5, 26, £8.

24b. The remote interior 4 are the two nonadjacent
i interior &: /1 and £3for £5,Z1 and 22 for £.6,and

21 and £2 for £8. 24c. They are = vert. 4. 25a. Each

i vertex has 2 exterior 4.The other two 4 are an interior

£ and its-vert. 2. 25h.There are 2 at each of its 3

vertices, so there are a total of 2(3), or 6 ext. &.

of || lines are ==, the missing measure of the third £ of the 26.ms] =60+ 63 =123 27.m£2 + 13 =128.5;

{ mL2=1155 28.m/3 =45+ 47 =

02 s 4 =
180 —92 =288 29.x=90+57=147;y =180 —x =

180 -147=33 30.4 =90+ 72 = 16,6 =180 — a =
| 180 — 162 = 18 31.x + x + 75 = 180;2x + 75 = 180;

-
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2y = 105; x = 52.5. The £ measures are 52.5, 52.5, and 75.
Since all 4 are acute, the A is acute. 32. Solve for x;

(8x — 1) -+ (4x - 7) + 00 = 180; 12x + 96 = 180;

12y = 84; ¢ = 7. Solve for the 2 measures: 8x ~ 1 =

8(7) —1=56—-1=55dx+7=4T)+7=

28 + 7 = 35;50 the £ measures are 55, 35, and 90.

Since one £ s right, the A is a right A. 33. Solve for ¥
(@) + (2c+4) + (2x — 9) = 180;5x — 5= 180; 5x =
185;x = 37. Solve for the / measures; y = 37;2x + 4 =
237)+4=14+4=78;2x—9=2(37)—0=74 — 9 =
65;s0 the £ measures are 37,65, and 78. Since all 4 are
acute, the A is acute, 34. 2 BDA is an exterior 2 of
ABDC,sox +52=90;x =38 In ABDA y + 90 + 54 =
180;y + 144 = 180, y = 36. LBDA and £ BDC are suppl.,
soz + 90 =180;z = 90. AABD 7 measures are 36, 90,
and 54. Since there is a right /, the A is right. ABDC £
measures are 90, 52, and 38. Since there is a right 2, the
- Ajsright. AABC £ measures are y + x = 36 + 38 =
74,52, and 54. Since all 4 are acute, the A is acute.

35. Solve for b:b + 32 = 90; 6 = 58.In AFGH,

55+ b+ a=180;55 + 38 + a = 180; 113 + a = 180;

a = 67. Solve for c:c + 55 = 180; ¢ = 125. Solve {or -
d+ 32 +c=180;d + 32 + 125 = 180;d + 157 = 180;
d =23.Solve fore:e + 90 = 180, e = 90. AFGH £ .
measures are 58, 67, and 35. Since all 4 are acute, the A
is acute. AFEH £ measures are 125,32, and 23. Since it
has an.obtuse 2, the A is obtuse. A EF( / measures
are 67,23, and 90. Since it has a right £, the A is right.
36. By the Angle Add. Post., {x) + (30) + (2y — 6) =
180, and by the Alt. Int. Angles Thm.,y = x + 30.
Substitute x + 30 for y into the first equation:
r+30+2x+30) - 6=180;x +30+ 2 + 60— 6 =
180;3x + 84 = 180;3x = 96,x =32, and y=x + 30 =
32 + 30 = 62. By the Alt. Int. Angles Thm.,z = x = 32. -
By the Angle Add. Post., w + y = 180; w + 62 = 180;

w = 118. ATLK ¢/ measures are 118, 32, and 30. Since it
has an obtuse £, the A is obtuse. 37. If each 2 measures
x, then 3x = 180,s0.x = 180 + 3 = 60.  38. Yes; by def, an
isosc. A has at least 2 sides =, so if three sides are =,
then at least 2 sides are =. Not every isosc. A is
equilateral because the third side of an isosc. A does
. not need to be = to the other two sides.

. 39. There are 8 possible 4.

Right isosceles
s » ® e o ]

o o
L ] ] o & .
LN . A

Obtuse scalene

2 & '.

/ } .

o a

Acute isosceles -

» [ ] [ I -]

q ;;.
[ ] a2

Right.éca[ene
s & @

40. x + x + 115 = 180;
2x + 115 = 180; 2x = 65;
x =32.5 41. Check
students’ work. Answers
may vary. Sample: The
two exterior 4 formed at
vertex A are vertical 4,
sa.they have the same
measure., 42. Letn be the
~ measure of one £, then 2n
is the measure of the other
Z.n+2n+90=180;
3n + 90 =180;
1+ 30 = 60;n =30. Sp,
one Z measures 30 and
the other measures 60.

Geometry Solution Key

i 43a. Let 2, 3x, and 4x represent the measures of the

i three 4. Then,2x + 3x + 4x = 180; 9x = 180;x = 20.

i Since 2x = 2(20) = 40, 3x = 3(20) = 60, and 4r = 4(20) =
i 80, the £ measures are 40, 60, and 80. 43b. Since the &

are all acute, the A is acute. 44. By the Ext. Angle Thm.,

! m/5 =130 + 30 = 160. 45. By the Ext. Angle Thm.,

S omsS =ma3 4 msd 130 = ms3 + 30;m23 = 100.

i 46. By the Angle,Add. Post., m£3 = 180 — m.1. By the
i Ext.Angle Thm.,m2£5 = m43 + m/4. By substitution,
PomisS = (180 — mAl) + insd; 142 = 180 — msl + 65:

P 142=245 — msl;me] + 142 = 245 m 21 = 103.

i 47. By the Triangle Angle-Sum Thm.,

i oms2 4+ 125 +23 =180;ms2 + 148 = 180; m/2 = 32,

i 48a.90 48b. 180 48c. Substitute 90 for m £ C and then

¢ subtract 90 from both sides: 90. 48d. By def. of compl.

4, their sum is 80: complementary. 48e. complementary .

: 49a. £ Add. 49b. Triangle Angle-Sum 49c. Answers

i may vary. Possible answers; substitution or transitive

{ 49d. Subtract /4 from both sides: subtraction. 50. By
{ the Triangle Angle-Sum Thm., x + 64 + 48 = 180;

{ x + 108 = 180;x = 72.So, the A £ measures are 72, 64,

: and 48. Their ext. 4 are their supplements. which are

i 180 ~ 72, 0r 108, 180 — 64, 0r 116, and 180 — 48, or 132.

! Since 108 < 116 < 132, the largest exterior £ is 132.

¢ 51. Check students’ work. 52a. By the Triangle Angle-

i Sum Thm.,5Vx + 7Vx + 8Vx = 180;20Vx = 180;

5(9) =
P 8(9) =
53.

D180y 4 £ N o
' n = 135. 8o, the 4 formed measure 135 and 45. -

H 2

- 54,

\/_—9(\/_)2~—9~-1.—81 52b. 5Vx =5VE8I =
45,7Vx =7V8L =7(9) = 63;8Vx = 83l =

72 52c¢. Since all 4 are acute, the A is acute.

From Exercise 37, the measure of
each 2 of an equiangular A is 60.
The two £ bisectors create A

- . measuring 30. The two rays form a
A inside the equiangular A By
the Triangle Angle-Sum Thm.,

30 4+ 30+ x = 180; \:+60—_~180
xr= 120 So the & formed measure 120 ancl 60,

If one of the acute: é of the
right A measurcs,x then the ..
other acute / measures

90 — x.The 2 hisectors form -
4 measuring § and 20 7= The

Z_ bisectors intersect to form a

A inside the right FA (i the
90 — x _
=

90—)()

rays form an £ that measures n, then n + 5 +
180n+90“180n+45-180

If the measure of one of the
£ 1s x, then the other 2 on
the same side of the
transversal measures

180 — x. The £ bisectors
form 4 measuring 5 and

£ The intersection of the 2 bisectors forma A

.and the measuré of the £ they form is r. By the Triangle

Angle-Sum Thm.,r: +3+ 180—2_~

£ = 180;
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P SR80 =X = g0, + 180 = 180, 90 = 180;

r = 90. 56. There are two lines L {o the equator
forming right 4. If the £ at one of the poles measures p,
then the sum of the 4 isp + 90 + 90 = p -+ 180. Since p
has positive measure, the sum of the & 1s greater than
180. 57. Possible A have £ measures of: 30-30-120, 30-

~ 60-90, and 60-60-60. There are 3 possible A and only 1 is
equiangular, so the probability is % 58, Possible & have
/£ measures of: 20-20-140, 20-40-120, 20-60-100, 20-80-80,
40-40-100, 40-60-80, 60-60-60. There are 7 possible
triangles and only 1 is equiangular, 5o the probability

is ]7 59. There is only one possible A having £
measures 60-60-60. So, the probability is ]T or L.

60. Possible 4 have # measures of 12-12-156,
12-24-144, 12-36-132, 12-48-120, 12-60-108, 12-72-96,
12-84-84, 24-24-132, 24-36-120, 24-48-108, 24-60-96, -
24-72-84, 36-36-108, 36-48-96, 36-60-84, 36-72-72,
48-48-84, 48-60-72, 60-60-60. There are 19 possible A and
only one equiangular A, so the probability is %.

61. Each £ in an equiangular A measures 60, so the
greatest possible measure of an Z in an equiangular A is
60. Obtuse 4 measure more than 90, which is greater
than 60. An equiangular A with an obtuse £ i8
impossible, so the probability is 0. 62. 3x — 2 = 5x — 20;
—x—-2=-20;-2x=-18;x=9.5x~-20=

5(9) — 20 = 45 — 20 = 25. By the Exterior Angle Thm.,
ms DBF =90 + 25 = 115. 63. Answers may vary.

Sample: By the Triangle Ext. Angle Thm., the measure of
i corr. 4: Conv. of Corr. Angles Post. 3. The 4 are on the
! same side of the transversal to || lines: Same-Side Int.

i Angles Thm. 4. Use a converse thm. or post. to prove Il
i lines; the two 4 are alt.int. 4: Conv. of the Alt. Int.

i Angles Thm. 5.The two 4 are vertical A: Vertical

{ Angles Thm. 6. The two 4 are alt. int. 4 of || lines: Alt.

i Int Angles Thm. 7. Use a converse thm. or post. to '

i prove || lines; the two 4 are corr. 4: Converse of Corr.

i Angles Post. 8.The two 4 are corr. 4 of || lines: Corr.

{ Angles Post. 9. Use a converse thm. or post. to prove I

i lines; the two 4 are same-side int. A: Conv. of Same-Side
i Int. Angles Thm. 10. Use the Triangle Angle-Sum Thm,
{ on the left A:38 + (2¢ — 23) + x = 180;3x + 15 = 180;
x4+ 5=60;x=552c—23=2(55) - 23 =110 -23 =
i 87:the £ measures of the left A are 38, 55,87, and since
i all 4 are acute, the A is acute. By the Vert. Angles Thm.,
i y =x=55.Use the Triangle Angle-Sum Thm. on the A
i on the right: 55 + x + (4w — 5) = 180; 5w + 50 = 180,

P Swo=130;w = 26;4w — 5 =4(26) = 5 =104 — 5 = 99;
! the £ measures of the A on the right are 55,26, 99, and
i since one Z is obtuse, the A is obtuse.

the ext. 2 is = to the sum of the measures of the two
remote int. 4. If each of the remote int. A measures x,
then the ext, £ measures, 2x, and its bisector divides it
into 2 4 each measuring x. Now, alt. int. 4 are =, (Also,
corr. 4 are =.) So, the bisector is || to the included side
of the remote interior 4. 64. The sum of the 4 for A
are 6z and 180 is evenly divisible by 6, so they are all
whole numbers. The sum of the 4 for B are 8b;

180 + 8 = 22.5;0ne of the 4 is b = 22.5, which is not a’
whole number. The 2 measures for choices C and D also
produce whole-number measures. The answer is choice
B. 65. By the Ext. Angle Thm., m£JKM =25 + 43 =
68.The answer is choice G. 66. By the Triangle Angle-
Sum Thm., 4x + 5x + 6x = 180; 15x = 180;x = 12.
m/JKM = 180 — 6x = 180 — 6(12) = 180 — 72 = 108.
The answer is choice B. 67. By the Ext. Angle Thm.,,
15x — 48 = 40 + (5x + 12);15x — 48 = 5x + 52;

10x — 48.= 52:10x = 100;x = 10. m£JKL = .

180 — (15x — 48) = 180 — 15x + 48 =228 — 15x =

228 — 15(10) == 228 - 150 = 78.The answer is choice H.
68.72] a. b. By the Ext.

' Angle Thm.,
Zy=(x—15) +
(Zv — 40); 2y =
3y —55,—x=
—35:x =55.The
three interior 4
measure

180 —2v =180 —-2(53)=180—-110=70; x — 15 =

55 — 15 = 40;2x — 40 = 2(55) — 40 = 110 — 40 = 70.

x— 15

2x — 40 2x
First Avenue

Geometry Solution Key

L 74,

| EXTENSION

t [1] incorrect sketch, equation, OR solution 69. [2] a. By
{ the Triangle Angle-Sum Thm., m£Y + M -+ mLF =
i 180. Substituting 21 for mZ FresultsinmZ Y +msM + 21 =

180, so, subtracting 21 from both sides results in

mY + msM = 159. b. From part @,mLY + s M=

159. Since £ Y is obtuse, its whole-number range is from 91
to 158, allowing the measure of 1 for mZ M whenmsY =
158. When m2 ¥ = 91, then m2 M = 68. So, the-range

i for m2 M is from 1 to 68. {1] incorrect answer to part
ioor (&) OR incorrect computation in either part 70. By

i the Alt. Int. Angles Thm., 2x + 18 = 124;x + 9 = 62:

i x =53. 71.The interior £ adjacent to the 44° £

i measures 180 — 44, or 136. By the Corr. Angles Post.,

i 3x — 2 =136;3x = 138;x = 46. 72. By the Angle

: Addition Post., (3x + 20) + {x + 32) = 80;4x + 52 = 80;
P de=28x="7.

Y E N The side of each subsequent square

measures 1 more than the previous
square. The left bottom A is tinted.

Each square is rotated 90° clockwise and
an arrow is added.

CHECKPOINT QUIZ 1 page 139

1. The two 4 are corr. 4: Corr. Angles Post. 2. Use a
converse thm. or post. to prove || lines; the two 4 are

pages 1 40—14‘17:{%_

) Answers may vary. Safnple: In

spherical geometry, more than
one line can be drawn through
any two points, and in Euclidean
geometry only one line can be
drawn through any two points.

&
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Answers may vary. Sample: In
spherical geometry, a A can have
more than I right £, and in
Euclldean geometry, a A can have
no more than 1 right £.

Answers may vary. Sample: In
spherical geometry, the measure
ofan £ in an equiangular A can
be a measure other than 60, and
in Euclidean geometry, the
measure of an 2 in an
equiangular A always measures
60.

4. Show spherical lines that intersect
at “poles.” Show another circle

that intersects the first two circles
half way between the poles.
Answers may vary. Sample:

5, Lines of longitude form several
& with the equator whose base
4 are congruent right 4, but
the vertex £ varies. Answers
may vary. Sample: ZADB is
not congruent to ZADC.
6. At least one of the 2 curves is
not a great circle, so it is not a line. 7. In Euclidean .
. geomeltry, aline segment is part of a line. The same is
true in spherical geometry. Since the top cirele is ot a
line, a piece of the top circle can not be a line segment.
8. Vertical 4 are also congruent in
spherical peomelry.

§

Investlgatlon

P (n— 2)180
i L

9. - True, only one line is -1 to a line
through a point on the line.
N
TECHNOLOGY page 142

1. The sum of the measures of the exterior 4 of a convex
polygon is always 360. 2. Check students’ work. 3.The
sum of the measures of the five 4 meeting at one point is
360. 4a. Check students’ work. 4h. Polygons with 3 and &
sides can tile a plane. Polygons with 5 and 8 sides do not.
4c. 3 sides: 120%; 4 sides: 90°; 5 sides: 72°; 6 sides: 60°;

Geometry Solution Key

i aplane are 120°,90°, and 60°, a conjecture is: To tile a
plane, the exterior # measure must be divisible by 30.
i 4e. Check students’ work.

Check Skills You'll Need For compfete solutions see

Daily Skills Check and Lesson Quiz Transparencres or
i Presentation Pro CD-ROM.

1.mLDAB =Tl,msB =65,msBCD =131;msD =

BT 2. meD=msB=60:msDAB =m/DCB = 120
{ 3.msA=T0,mLABC =85ms.C = 125ms ADC =80

Check Understanding 1. ABE; sides: AB, BE, E A;

4: LA, LABE, £ BEA. BCDE;sides: BC,CD, DE, EB:
4&: L EBC, £ C, D, LDEB. ABCDE:sides: AB, BC,

! CD,DE,EA; £&: /A, LABC,2C,2D. s AED 2a.There

are 6 sides, so it is a hexagon. All diagonals are in the

i interior of the figure, so it is convex. 2h. There are 8
. i sides,soitisan octagon. At least one diagonal has points
! outside the figure, so it is concave. 2c. Each point has 2
! ‘sides, so it is a 24-gon. Diagonals from one star point to
! an adjacent point are outside the flgure so it is concave.

1. Polygon | Mo. of | No. of Sum of lﬁt.
- ‘Sit_les- Triangles LMea.sure's.
N\l & | 2. | 20-= 360 |
@' 5 .| 3 | am0= 540
® 6 | 4 ' a180=7120
@ 7 5 | 5180 = 900
@ |8 & 6-180 = 1080

Answers may vary. Sample: The number of & formed is
two less than the number of sides, The sum of the 4
increases by 180 from figure to figure. 2. The sum of the
measures of the & of an n-gon is (n —2) - 180.

Check Understanding 3a. (n — 2)180 = (13 — 2)180 =
(11)180 = 1980 3b. You can solve the equation

(nn — 2)180 = 720. 4. Divide the sum of all the 4 by 5:

(s _—Sz.)wo (3)180 = (3)(36) = 108. 5. From

Example 5, the measure of one interior 2 is 120. By the
i Angle Addition Post., 2m/2 + 120 = 180;2m 22 = 60;
i ms2=30. 22 is not an exterior 2. because it is not formed

by extending one side of the polyzon.
Exercises 1. All sides are connected and do not

! intersect between endpoints, so the figure is a polygon.

2. The figure is not a polygon because it does not have

sides made of segments. 3. The figure is not a polygon
! because it is not a plane figure. 4. The figure is not a
8 sides: 45 4d. Since the exterior 4 of the shapes that tile |

polygon because two of its sides intersect between
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endpoints. 5. MWBFX;sides: MW, WB,BF,FX, XM,
h: /M, LW, 2B, LF, LX 6. KCLP;sides: KC,CL,
ﬁ PR, &: 4K, £C, £L, LP 7. HEPTAGN:sides:
LT, LA, Z_G, /_N 8. The hole in Lhc m1ddle Isa S -sided
figure: pentagon. No diagonals are outside the figure, so
the pentagon is convex. 9. The star has 5 poinis, two
sides to each point, so it has 10 sides. It is a decagon.
Since diagonals from one point to an adjacent point are
outside the [igure, the decagon is concave. 10, The flag
has 3 sides, so it is a pentagon. Since one of the diagonals
is outside the figure, the pentagon is concave. 11, The
figure has 8 sides, so n = 8:(n — 2)180 = (8 - 2)180 =
(6)180 = 1080. 12. A dodecagon has 12 sides,son =
12: (n — 2)180 = (12 — 2)180 = (10)180 = 1800.

13. A decagon has 10 sides, so n = 10: (n — 2)180 =

(10 — 2)180 = (8)180 = 144Q. 14.The figure has 20
sides, so n = 20: (n ~ 2)180 = (20 — 2)180 = (18)180 =
3240. 15. The figure has 1002 sides, so n = 1002:

(n — 2)180 = (1002 — 2)180 = (1000)180 = 180,000.
16. (n — 2)180 = (4 — 2)180 = (2)180 = 360;

y + 120 + 85 + 53 = 360; ¥ + 258 = 360;y = 102

17. (n — 2)180 = (5 — 2)180 = (3)180 = 540;

X+ 100+ 117 + 105 + 115 = 540; x + 437 = 540,

x =103 18. (n — 2)180 = (7 — 2)180 = (5)180 = 900,
¥ + 120 + 116 + 129 + 130 + 135 + 125 = 900;

y + 755 =900;y = 145 19. (n — 2)180 = (3 — 2)180 =
(1)180 = 180, a + 62 + 81 = 180;a -+ 143 = 180;a = 37
20. (n — 2)180 = (4 — 2)180 = (2)180 = 360,

i+ k20 + 2h =360:6h =360k = 60;2h =

2(60) = 120.The 4 are 60, 60, 120, and 120.

21. (1 — 2)180 = (6 — 2)180 = (4)180 = 720,

it 4 (1 -+ 6) + 135 + 62 + 151 + 140 = 720;2n + 494 =
720;2n = 226;n=113:n + 6 = 113 + 6 = 119.The |
missing 4 are 113 and 119. 22. The measure of one
interior Z is (s _”2_)180 =6 _5'7’)18.0 = (3)5,18[,':

(3)(36) = 108. The measure of one exterior £ is

% = @ = 72. 23.The measure of one interior Z is

(n — 2)180 _ (12 ~ 2)180 _ (10)180 _
ft 12 12 12'
_ The measure of one exterior £ is M@ % = 30.

, 18 — 2)180 _
24. The measure of one £ is = 7 2180 _{ 18 X

@1-);3@ (16)10 = 160. The measure of one exterior £ is

I

o

% = 20). 25.The measure of one interior £ is

(1 — 2)180 _ (100 — 2)180 _ (98)180 _ 17,640 _
% - 1 o0 = 160 — 1764-The
measure of each exterior 2 is 180 — 176.4 = 3.6.

26. Each acute £ of the right A in the corner is an
exterior £ of the octagon with measure 330, or 43. So, the
measure of each £ of a cheese wedge is 45,45, and 90.

27. To be regular, the sides must all be = and
the 4 must all be =.

36

—
z

Geometry Solution Key

: 28.

360 + 3 = 120, so mark a point at {J,
120, and 240,

29. 360 = 4 = 90, so mark a point at 0,
00, 180, and 270.

30. 360-+ 6 = 60,50 mark a point at 0, -

60, 120, 180, 240, and 300.

360 + 8 = 45,50 mark a point at 0,
45,90, 135, 180, 225, 270, and 315.

{32 (n-2)180=180;n —2=1;n=3 33.(n — 2)180 =
i 1080;n—2=6;n=8 34.(n—2)180 =1980;n —2 =
i 11;n =13 35.(n — 2)180 = 2880;n — 2 = 16;n = 18

i 36a.A A has 3 vertices, 50 3 letters are needed. The

i possible names are ABC, BCA, CAB, CBA, ACB, BAC,
i sothere are 6 ways to name the A. 36b. A quadrilateral
¢ has 4 vertices, so 4 letters are needed. The possible

i names are ABCD, BCDA, CDAB, DABC, DCBA,

i ADCB,BADC,CBAD,so there are 8 ways to name the
i quadrilateral. 36c. A pentagon has 5 vertices, 50 3

i letters are needed. The possible names are ABCDE,

! BCDEA,CDEAB,DEABC,EABCD,EDCBA,

! AEDCB,BAEDC,CBAED,DCBAE, so there are 10
ways to name the peatagon. 37. It has 8 sides, so

i it is an octagon. The measure of each interior £ is

(n — 2)180 _
n

(8- ’)180 = (6)(22.5) = 135,50

(6)180
8

| msl =135, 22 = el - 90 = 135 — 90 = 45

38. If you solve
i sides of a.polygon must be a positive integer, and 7.2 is

(= D% =130, = 7.2.The number of

not an integer. 39, If two of the exterior & are 100, then

! two interior 4 are 80 and 80, so the remaining £ must

be 180 - 80 — 80 = 180 — 160 = 20. The 4 of one of the

possible A are 20-80-80. If only one of the exterior 4 is
i 100, then one £ is 80 and the other two 4 total 100;

since they are =, they must each be 50.The 4 of the
other possible A are 50-30-80. 40.The interior £

{ measures 180 — 72 = 108. Use the exterior measure to
find the number of sides: 382 = 72; 721 = 360;n = 5.

i 41, The interior £ measures 180 ~ 36 = 144. Use the
exterior measure to find the number of sides: 382 = 36;

i 36n =360;n = 10. 42.The interior Z measures

180 — 18 = 162. Use the exterior measure to find the

number of sides: 282 = 18; 187 = 360; 1 = 20. 43.The
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interior £ measures 180 — 30 = 150. Use the exterior
measure to find the number of sides: 283 = = 30;30n =
360, n = 12, 44, The interior £ measures 180 — x. Use

the exterior measure to find the number of sides: 360
2)180
xny =3600n = 3—_?——0, 435, Using the formula (+-" for

n=3,4,56,7,8,9,10,11,and 12 results in the interior £
measures of 6{), 90, 108, 120, 128 f,—‘ 135, 140, 144, 1473—1,
and 130, respectively. Of the 10 possible measures, 8
are integers, so the probability is 1_%‘ or ;—1 46a. The
measure of a straight 2 is 180, so n straight 4 measure
1+ 180, or 180n. 46b. According to the formula, the
sum of the measures is (# — 2)180. 46¢. The sum of
all of the straight & minus the sum of all of the interior .
4 is the sum of the exterior 4:180n — 180(n ~ 2) =

180n = 180n + 360 = 360. 46d. Polygon Exterior Angle- _

Sum Thm. 47. Solve for z:z - 110 = 180; z = 70.
Solve for y:y + z + 100 + 87 = (n — 2)180;

y + 70 + 100 + 87 = (4 — 2)180;y + 257 = 360,y = 103.

The polygon has 4 sides, so it is a quadrilateral. 48. By
the Exterior Angle-Sum Thm., z + (z — 13) + (z + 10) =
360;3z — 3 = 360;z — 1 =120;z = 121. Solve for w:w =

180 — (z ~ 13) = 180'— (121 —13) = 180 — 108 = 72.
Solve for x-x = 180 — z = 180 ~ 121 = 39, Solve for y:
y =180 — (z + 10) = 180 -~ (121 + 10) = 180 — 131'= 49.

The figure has 3 sides,so it is a A. 49. There is one

exterior £ at each vertex, so.x + 2x + 3x + 4x = 360;
10x = 360; x = 36. Solve for 2x:2(36) = 72. Solve for 3x:
3(36) = 108. Solve for 4x: 4(36) = 144. The figure has

4 sides, 50 it is a quadrilateral.

50. Sketch a quadrilateral that is not a

square or rectangle. Answers may D
vary. Sample:

51. Sketch a rectangle that is [T T ]
not a square. Answers may

vary. Sample: 1

52. Sketch a squished polygon Answers
may vary. Sample:

53. Answers may vary. Sample: ] L]

Sketch a regular polygon that has

!’."

opp. sides ||, and then stretch the
[| sides equally. 54. Yes; the sum of the measures of the
& at the interior pt. is 360. The sum of the measures of
all the & is 180n. 180n — 360 = 180(n — 2) = (n — 2)180
55. Answers may vary. Sample: The figure is a convex
equilateral quadrilateral. The sum of its 4 is (4 - 2)180 =
(2)180 = 360.The sum of the exterior angles is 360.

56. {n —n2)180 3 35{} , n - 2) 180 3(360)

3(360);n — 2= 3(2). n—2=6n= - 8. The flgure has
¥ sides, so it is an oclagon. 57a.(n, (";,,2)1—8—0) for each
n listed is (20, 162), (40, 171), (60, 174) (80,175.5),

(100,176.4), (120, 177), (140, 1773), (160,177.75),
(180, 178), (200, 178.2).

Geometry Solution Key

i 57b.

interior Angle Measure
of Regular Polygons

-l
[ve]
ey

qoec»'

nady
~]
=2

Measure
—h
[y}
2]

interior Angle

160 'T
0 40 80 120 160 200
n

57c. The measure of one interior £ is very close to 180.
i 57d. An £ that measures 180 is a straight 2, and the

i rays that make up its sides are collinear. Since two sides

cannot be collinear, no pelygon has an £ of 180.

equivalent. 58b. As » gets larger, ==

; = 2)180 ~

i 58a.[180(n — 2) + n =222 180:11 360 _

; AB0n 300 _ 190 — 380 5o the two expressions are
360

becomes very

small, so the size of one interior 2 gets closer to 180. The
¢ more sides it has, the closer the polygon is to a circle.

59, One interior £ of a decagon is
' —g — =(10 —

(n — 2)180
(w - 2)I80

(10 — 2)180

2)18 = (8)18 = 144, When it is

bisected, it forms 2 4 measuring 144 + 2, or 72. The

bisecting rays intersect to form a A with two of its 4
measuring 72, By the Triangle Angle-Sum Thm.,
x + 2(72) = 180; x + 144 = 180, x = 36. So, the measure

! of the £ formed by the intersecting rays is 36.
: 60. Answers may.vary. Sample:

A concave quadrilateral is a 4-sided figure
with one £ “pointed inward.” 61. If the
opp. sides are =, they would overlap So,it
15 not possible.

62. Answers may vary. Sample:

" A concave quadrilateral is a 4-sided ﬁgure

with one. £ “pointed 1nward "

63.1f opp sides'and adjacem sides are =, the sides would
‘overlap. So, the figure is not possible; 64. (n — 2)180 =

- ..) 180

(25 — 2)180 = (23)180 = 4140 65. - = 162;

P 1620 = (n — 2)180; 1621 ="180n — 360; —18n = —360;-

f =20 66.(n — 2)180 = 7740;n — 2 = 43; 5 = 45. So,

there are 45 cars that can hold 5 people each. The total

{ number of people is (45)(5)

= 225. 67. By the Polygon

i Ext. Angle Thm,, the sum is 360. 68. Let x represent the
i measure of one of the 4 = 4.Then the complementary &

%nieasureyandgo —ydx+y+00-—y=
| dx+90 = 720;4x = 630;x =
f4500;n ~ 2 =25;n = 27 70.%0

(6 — 2)180;
157.5. 69. (n — 2)180 =
=30 =19 71, By the

! Triangle Angle-Sum Thm., 3y + (y — 15) + 35 = 180:

—-2)180 = 4y + 20 = 180;4y = 160;y = 40.The £ measures are 3y =
"1 3(40) =120andy — 15 = 40 — 15 = 25. 72. By the

i Triangle Angle-Sum Thm., (x + 23) + (x + 13) + 90 = 180;
! 2v + 126 = 180; 2r = 54;x = 27.The £ measures are

| x+23=27+23=>50andx+ 13 =27 + 13 = 40,

i 73.Solve for x:x + (¥ — 28) = 180; 2x — 28 = 180;

{ x—14=90;% = 104. So,its suppl.is x — 28 =
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104 — 28 = 76. By the Ext. Angle Thm., 2y — 1) + y =
104; 3y — 1 = 104;3y = 105; = 35. 80,2y — 1 =

235 -1=70—1
and 69. 74. 4 is distributed over (2g — 3): Distributive
Prop. 75.2 is substituted for & in b + ¢ = 7: Subst. Prop.
76. Both sides ol the = symbol are the same: Reflexive
Prop: of =. 77.The information on each side of the =
symbol is reversed: Symm. Prop. of =. 78. Both sides
are divided by 2: Div. Prop. 79.Trans. Prop. 80. Opp.

rays share an endpoint and form a line: RT, RK. 81. by
the markings on the diagram, £ BRT and its suppl.

£ BRK 82. Answers may vary. Samples: MR, RK,TR,
BR, TK 83. Answers may vary. Samples: ZBRM,
LMRK 84. Any £ measuring between 90 and 180 is
obtuse: 2 TRM. 85. A straight £ forms a line and
measures 180: ZTRK. 86. Since TR = RK, R is the
midpt. of TK. :

= 69. The £ measures are 104, 76, 35,
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1SIopa—f:_:1 27—_(_6) ;ig SThESlOpelS

. positive, so it rises from left to right, the same tilt as line
¢.Since |§| = |1],itis steeper than line £. ‘2. Slope =

ooh _ 8- (-6_8+6_ -2 _1 .
WA= 57 ~ —5-7 -1z g 1neslopeis

pos1t1ve so it nses fmm 1eft to right, the same tilt as hne

Y-y

-l'z“xl: 4_7 4= 7——_3—=—§-.'Iheslopels

-1~ (-3 —1+3__ _
negative, so it falls from left to right, the same tilt as r.
Since | —3| > |1/, it is steeper than line r. 4. Slope =
{3 _ {’1'_ _17: ((;'?) = “’1'7;1“25 = "32 = 2 .The slope is
negative, so it falls from left to right, the same tilt as r.
Since | ~3| < |1],it is not as steep as line r. 5. Slope =

¥y T ¥ —
ﬁ 2 — g 4“1 = —1.The slope is negalwe 50 it

falls from left to right, the same tilt as line r. Since the
slopes are the same, it has Lhe same steepness as line r.

1 1 1
6. S1 »Th_ BT —7—_3 -2 =
owe 2_“——7—(--31) ~7+3} -3
) 1T
-1
321 . —% = 7 The slope is positive, so it rises from left
2
7
J-, ;] 1.3 — ( ) I

as steep as line £. 7.8lope = 5= = =57 = =14y =

_]rth_% = -_DT = —5.The slope is negative, so it falls

from feft to right, the same tilt as line r, Since
| ~5| > |1],it is steeper than line r. 8. Slope = %{[

2 - (-2) _ _
- _( 3 2 - _; £ ; = _09 = 0.The line is horizontal, 50 it

has no steepness it is less steep lhan either line € or line r.

9, Slope = L., = ‘):'1 = .;5;39 = 232 The slope is

undefined, so the line is vertléal and steeper than either
line £ or line 7.
10- y

Ea )
=

The slope is positive, so
it rises from left to right,
the same tilt as line {. Since
|,'§| < |1[,it is not as steep
as line ¢.

Geometry Solution Key

O b1 | X

53. ny;

11. % y The slope is negative, so it falls from
'\2 left to right, the same tilt as line .
x| Since | =17} > | ~1],itis steeper
0 \ 5 thian line r.
Py ‘ \k
2N
12. G The slope is positive, so it rises from
o left to right, the same tilt as line (. Since
36 [37| = |1},it is steeper than line (.
20 .
8 X
(0)
13. - y Theslope is neither positive nor
=t negative, so it is horizontal. Since
in |0 <|—1|apd|0| < |1}, it
50 1 is not as steep as either line r or

line {.

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

§ 2.3 3.0 4. undefined, or no slope 5.5 6. -3 7.3

%8—1

Check Understanding

1. The y-intercept is — 50 plot

' (0, —2). The slope is —1, so plot
the second point 1 unit down and
2 units right from (0, ~2) at '
(2, —3). Draw a line through the

w\ two points.

| Whenx=0,-2v + 4y =
2 /ﬁ’x

y
O -
IS
A

—8; =2(0) + 4y = —§;

y = —2,50 (0, —2) is one of
the points. When y = 0,
—2x +4(0) = —8;x =4,

ary
4|
Paf

so (4, 0) is another point. Plot the two points and draw a

line through them.

Transform —5x +y = —3 to slope-
_ intercept form: y = 5x — 3. The
x| y-intercept is —3,so plot (0, —3).
The slope is 5 or 7, so plot the second
point 5 units up and 1 unit right of

P
T

/
olf
/

T2 (0,-3)at(1,2). &.y—y =
# mix —xy— (- 4)—3(1—7)
} y+4—3(t—7)5m~’§”‘]=
[ _73—_50 =7 = —frJ’ n=
’ mx—x )y — 0— 3(r—5)v— 3(1‘—*‘001’
: y—(-3)= \—7)y+3———1—7)6forthe
horizontal lme for all values of x,y = —1. For the

vertical ling, for all values of y, x = 5.
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Exercises
1. Y The y-intercept is 2, sa plot (0,2). The
5 slope is 1, or v11~, so also plot the point 1
up and 1 to the right of (0, 2) at (1, 3).
42 o] X
2. v The y-intercept is 4, so plot (0, 4). The
7 } slope is 3, or %, 5o also plot the point 3 up
5f{/ and 1 to the right of (0, 4) at (1, 7).
/
1 X
y|O
3. Y The y-intercept is —1, so plot
| (0, —1).The slope is ,_%, so also plot
0 ’$/ x| the point 1 up and 2 right of’
e (0, —1) at (2. 0).
9 ' ,
: 1 4 The y-intercept is 2, so plot the
paint (0, 2). The slope is —5, 50 also
2\ plot the point 5 down and 3 right
\ | of (0,2) at (3, =3):
o[ I\2 [x -
ol LN\
Z ] k
__4 ‘
Syl T When x =0, 2x -+ 6y =
‘+\._,__ 12;2(0) + 6y = 12,50
1 L T x| ¥=2Plot(0,2). When
0 TS TS Y =02+ 6(0) =12,
; . sox = 6. Plot (6,0).
6. Thfy Whenx =0,3x + y =15.3(0) + y =
15,50y = 15.Plot (0,15). Wheny = 0, i
1. 3x +0=155s0x=5.Plot(50). = . i
= \ | - R T
X
0 110
A . |
7. vI T4 Whenx =0,5x — 2y = 20;5(0) — 2y =
27 20,s0 y = —10. Plot (0, —10). When
ol ff y=10,5x — 2(0) = 20,50 x = 4. Plot
11/ (4,0).
I
al /
1
4

P10,

12.

13.

14.

7 Whenx=0,6x—y=3,60)—y=3,
2 ] soy = —3.Plot (0, —3). When y = 0,
0 6r — 0= 3,50x = 5. Plot (4, 0).
- X
r
% When x =0,10x + 5y = 4{};
10(0) + 5y = 40,50y = 8.
\ Plot (1, 8). When y = 0,
16 10x + 5(0) = 40,50 x = 4.
Plot {(4,0).
0| 2 [i]
w .
y Multiplying both sides of
\2@\ 1 1.2x + 2.4y = 2.4 by S results
x| in the equivalent equation
0 \?\ y | 6x+12y=12. Whenx =0,
T 6x + 12y =12;6(0) + 12y =
12,50 y = 1. Plot (0, 1). When
0,6x + 12(0) = 12,50 x = 2. Plot (2, 0). '
% The equation is already in the
slope-intercept form of y =
5 mx + by =2x+ 1.
#o
1 |x
y ' y—l=xy=x +1.Plot 0,1) .
3 ; _from the y-intercept and, since
; the slope is 1, or %, also plot
/T (0+1,1+1),0r(1,2). -
o X : EERE
N1V y+2r=4;y = =2x + 4. Plot
X | (0, 4) from the y-intercept and,
‘\ since the slope is —2, or —%, also
n plot (0 + 1,4 — 2),0r (1,2).
‘ _
o NS
N
\ {¥ 8y + 4y =16;4y = —8x + 16;
\ "y = —2x + 4. Plot (0,4) from the
‘\ y-intercept and, since the slope is
' —2,0r —'%, also plot (0 + 1,4 — 2),
- 2).
. = or‘ (1.2)
(9
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I Y

15. y 2y + 6y = 6,6y = ~2x + 6
n y= _%x + 1. Plot (0, 1) from
~l. the y-intcricept and, since the
™ X| slope is —3, also plot
ol |31 (0 +3,1 — 1), 0r (3,0).

Mulliply both sides of x — by =

16. [ Ty
N w/ % to get the equivalent equation
2 6‘_4)’—1—4y——6x+1
/ y= 3.\? - ;1 Plot (0, ) from the
0 / V- mtercept and, since the slope is
f’ x
74 i % also plot (0 + 2, =} + 3),0r

(2, 2:%). 17.'y —y; = m(x — xq);
—3=2(x -2 18.y—y, =mlx—x)y—(~1)=
3(x —~d)y+1.=30x—4) 19.y — y; = mlx — x1);

-S5=—-1(x—-(-3));y—353=-1x+3) 20.y —y; =
m(\—\l)y—( 6) = —4{x ~ (- 2))y+6— )
—Ax+2) 2Ly~ =mx—x)y—1= 7(\ —6)
22.y -y HI(L —xhy—4=1{x—-0)py—4=x

¥ i —
23m—t,_L1 g_g 3y yl—m(\—xl)

For (0,5),y — 5= 5(.1 —Dory—5=

I {5, 8) is used, the equation is y — 8'= %(\. - 5). .

24.m —)i = )tll =§=%= Z=-Ly-y =m@x — xy).
For (6,2),y — (x — 6), If (2, 4) is used, the
equationisy —4 = (x =2). 25.m = %E“”””"%lf =
_31—_6;. _4 =1 ;¥ =y =mx —x;).For (2,6),y — 6=

Yx=2)ory—6=x—21If (—1,3) is.used, the _
equationisy — 3 =1{x - (—~1));y - 3=1{(x+ 1) or
¥ — 3—t+1 26. m—i’;:{l 120_"((;;)) =170ff“""
M 3 iy — ¥y =mx — xq). FOI'( 4.4),y — 4=
' 3(.1 - {~d))ory — 4= 3(,\ + 4). If (2,10) is used, the
equationisy — 10 = ;(x 9.) 27.m = % o=
Ty = = 5y =y = m(“—-ﬁ)- ,
For(—»l,D}.y«—O=%('m( )y -0=3x+1or
y =3+ 1). 1 (-3

=1 =
-2

, —1) is used, the equation is

y-(-1)= 2(1_(3))J"§‘1—7(\+3)
) —
28.m = 'v =i =% —1% =§:y—y1 =

m(x — x;). For (8,10),y — 10 ~3(1 —8). If (—4,2) is
used, the equationisy ~ 2 = "(1 “(~d)):y—2=

%(I + 4). 29. For the horizontal line, for all values of x,
y = 7. For the vertical line, for all values of y, x = 4.

30. For the horizontal line, for all values ofx,y= -2
For the vertical line, for all values of y,.x = 3. 31. For
the horizontal line, for all values of x, y = ~1. For the

vertical line, for all values of y,x = 0. 32, Fur the
horizontal line, for all values of x, y = 4. For the vertical
line, for all values of y,x = 6.

Geometry Solution Key

For all y-values, x = 3, so the line

33. y
' 2 is vertical through (3, 0),
o 2 |x
34, gy For all x-values, y = —2,s0 the
: T line is horizontal through (0, ~2).
ol 1 |x
=3
P35, 1y For all y-values, x = 9,50 the
H Y line is vertical through (9, 0).
Ol 36 |12
i 36. % For all x-values, y = 4, so the line
i 61~ is horizontal through (0, 4).
= X - - : R
-4 10} 2 4
| |
37. y - For all x-values, y = 6, so the line
8 is horizontal through (0, 6).
> 38a. The equation is in slope-
4  intercept form, so the slope is
2 %! 0.05..38b. Since the variable m
Jalol 2 4 in this equation is the number of
minutes, 30.05 is the cost per

i ~ . minute. 38¢. The number in the
i b, or y-intercept, position of y = mx + b is 4.95.

{ 38d. It is the initial charge for a call when m = 0.

39. No; a line with no slope is a vertical line. A line

with 0 slope is a horizontal line. Vertical lines are L to

i horizontal lines, so they cannot be the same. 40a. The
x-axis is a horizontal line, so # = 0. 40b. Since it is
horizontal-and passes through (0, 0), the equation is

i y=0. 41a. The y-axis is a vertical line, so the slope is

{ ‘undefined. 41b. Since it is vertical and passes through
(0, 0), the equation is x = 0. 42. The equation is in

i Ax + By = C,or standdrd form. Answers may vary. -

i Sample: Change to slope-intercept form, because it is
easy to graph the eq. from that form. 43.The eq.is in

y = mx + b, or slope-intercept form. Answers may vary.
i Sample: Use slope-intercept form because it is already in
: that form. 44.The equationisiny — y; = m(x — xy),0r
: point-slope form. Answers may vary. Sample: Use point-
slope form, because the eq. is already in that form.
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45, . y The slopes are the same, but

£

Ny

The slopes are all different, but
their y-intercepts are the same.

a6 [X,[¥

i+

-l

47,
48.

Check students’ work. .

o1y

The graph of y = —4
has 0 slope and passes
through (0, —4). The
graph of x = 6 has no
6= slope and passes '
* ‘ through (6, 0). The
point of intersection is
(6, —4).

49, y The graph of x = { has no

2 —| slope and passes through (0, 0),
x| S0 itis the y-axis. The graph
of y = 0 has 0 slope and passes
through (0, 0), so it is the -

2 x-axis. The point of intersection
is (0, 0).

The graph of x = -1 has ne
slope and pagses through
(—1,0).The graph of y = 3
2 has 0 slope and passes
through (0, 3). The point of
intersection is (-1, 3).

-k

e

k.~
]

an

50.

[
=
|
o
Q

51. % The graph of y = 5 has 0
' slope and passes through
“ (0,5).The graph of x = 4
(4. 5} ; ST
T | has no slope and passes
through (4, 0). The point
of intersection is (4, 5).
x| 52.5 =03, =083
d fii 13—0 > -117 It is not possible
if the ramp is straight; -
13 = »50x = 36. It is possible if the ramp zigzags so its
total length is 36 ft. 53. They are both in.the form of
y =mx + b, soit's easy to compare their y-intercepts,
b, and their slopes, m. The y-intercepts are both —2 and,
since | —5| = |5/, the lines have the same steepness.

=
~
i
o

.

M

Ol

Y

i _3

Geomelry Solution Key

their y-intercepts are different,” |

Sample:x =5,y — 6 =2(x — 5),)

One line rises from the left to r1ghl while tha other falls
from left to right. 54. Make certain that the stopes of
the equations are all different. Answers may vary.
»=x+1 55.The

x-intercept is (2, 0) and the y-intercept is (0, 4). m =

s iy
: r;—_T] 9_0 24 =2y~ 0= —-2(x - 2),0r
! another equivalent equation such as y = —2x + 4,
: Yo ¥ 5
2_t+y=4 ory= —2(x — 2). 56a.m = -3- _t]1=§ _8=
) — )? —_ -
y 0=3x- 0}y = 3x 56b. m=_-§..r11=3 5=

P RE iy —S= 3~

=5

Z)Dry——* x +.10 56¢. The

{ abs. values of the slopes are Lhe same, but one slope is pos.

fory =

and the other is neg. For y = 71 the y-int. is at (0, 0) and
—%x + 10, the y-intercept is at {0, 10). 57. If the

‘slopes of the segments are =, then the three points are

i collinear. The slope of AB = Ii = {11 = % Ii =2
{ The slope of BC = t: = Jr11 2 :; —§ = 2.The slopes -

i 5-2

 slope form using the point (5,8)isy — 8 =

are =, 50 the points are collinear. 58. If the slopes of the
segments are = then the three pts. are collinear. The

ten the thiee pis are collinear.
i slope of DE = \-; =¥ = 7= ((_,,)) = 44+"92 =Z2=-1
The slope of EF = {, = {11 ==l ==d = 1 The

slopes are not =, so the points are not collmear 59. If

the slopes of the segments are =, then the three pts. are

: colhnear The slope of GH = Lz = {11 = _;‘:73 = ’31
JTheslope of HT = ==t = 2923 = L = I The

E sIopes are =, 50 the pts. are collinear. 60, If the slopes of

the segments are =, then the three pts. are collinear. The -
3’1 -1.='9 ==l-9_~-10_ _10

slopeofJK—tz—xl I- (=~ 1+2 —73 =73
. Yy =N =11 — (~1 -
The stope of KL = et = 5 7LD — =liw 1
_—ID = 10 . The slopes are =, so the pts. are ollinear.
J Y — i
61.m = ﬁ = _22 _80 = =3 The equation m

point-slope form using the point (—2,2)isy — 2 =

3(x + 2).The equation in point-slope form using the
point (0,8} isy —8 =3(x —0),ory — 8 = 3x. The
equation in standard formof Ax + By = Cis3x — y =
—8. 62.m = T;—_%[l -‘}—:% = % The equation in point-
slope form using the point {5,5)isy — 5§ = %(.r ~ 5). The
equation in point-slope form using the point (7, 6) is

y — 6 = Y(x — 7). The equation in standard form of

A+ By=Cisx =2y = =5. 63.m =gt =
£-6_ % The equation in point-slope form using the

point (2,6)isy — 6 = %(_t — 2). The equation in point-
%(_t — 5). The
equation in standard form of Ax + By = Cis 2x ~ 3y =
—14. 64. All of the choices are in slope-intercept form,

i sorewrite 15x + 3y = 10in slope-intercept form:

3y = —15x + 10 = —Sx+ 5 10 . The answer is choice D,
65. The equanon for AB isy=—7x—0. The equation

: for AC 1sy = —3x + . The equatmn for BC sy=
—%v - — .The equatlon for BD is y= L - %

The d:stance the y-intercept of an equatlon in the
form of y = mx + b is from the origin is
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|bl.|=9] = | B|> |—1| > li‘ 50 AC is closest to the
origin. The answer is choice G. 66. For Col. A, rewrite
3x — 8y = 60 in slope-intercept form: y = 31 - 6— . For
Col B rewme 3x + 60 = 8y in slope- mtercepl form y=

31 + 3 Since w%ﬂ < 680, the y-interceptin Col. B is

greater. The answer is choice B. 67.The slope of 4y =
—101is 0. The slope of y = 51s 0. The slopes are =

The answer is choice C. 68 For Col. A, m = n o

===
-1 —-(-9 _—114+9_ =1 }
_4_0 =ST"4-=-10 —__4 FDI'CDIB
N _=1-0_ -7 _ —
m= lz—_«rl T8 =4 = 'Ifhe slopes are =.

The answer is choice C.

69a. Lineain y = mx -+ b form:

¥ 2,%.1’ + 12, 0r equivalent equation' Line b:
_AhTHh 31 -4 T P
m=x—=rx T—4 = 31 p-1)= 3(-L 4); .
3y — 3= —4dx+ 16;4x + 3y =19 or equivalent equation.”
69b. % 71 The lines intersect at
(=2,9).

70. A nonagon has

N,

N

(9 — 2)180 = 1260.
71. A pentagon has
5sides: (n — 2)180 =
x| (5—2)180 =

\ (3)180 = 540.

72.(n— 2)180 =

. (11 - 180 =
(9)180 = 1620 73. (n — 2)180 = (14 —2)180 = (12)180 =
2160 74. Yes; it is the def of a quadrilateral. 75. No;a
counterexample is parallel lines, which do not intersect
but are not skew. 76. No; all A have at least 2 acute 4;
all obtuse A have 2 acute &. 77. By the def. of £ bis.,
3a = 2a + 5;a = 5. By the Angle Add. Post.,, m£MPR =
3a4+2a+5=5a+35=53)+5=25+5=30
78. By the def. of £ bis.,7a = 4a + 12,3z = 12;a = 4.
By the Angle Add. Post., mz/MPR=Ta+4a+ 12 =
“1la + 12 = 11(4) + 12 = 44 + 12 = 56. 79. By the del.
of £ bis.,8a — 8 = 5a — 2;3a = G;a = 2. By substitution,
m QPR = 5a —2 = 5(2) -2 =10—2,=8. 80. By the
defof £ bis,2a + 3 =4a—3;—2a = —12;a = 6.
By substitution, nZ MPQ =2a + 9 = 2(6) + 9 =
12 + 9 =21

IS Y a

-4 0] 2 4

J'4

Check Skills You'll Need For complete’solutions see
Daily Skills Check and Lesson Quiz Transparenc;es or
" Presentation Pro CD-ROM.

11233 -52425-1627.18009.3

Check Understanding 1. If the slopes are = and the
points are not collinear, the lines are ||- The slope of

)) - 1} 7 . )
ty = =3t = 2=l = L = —L The slope of £y =
0 — (-2 2 .
=3 (_ h‘) == —-é. Since —},- T %, the slopes are not =,

Geometry Solution Key

{ sothe lines are not parallel. 2a. Write 2v + 4y = 9 in

slope-intercept form dy = —2x + %y = —-!;‘C +3 ? Bach

form: 4y =

line has a slope of — ?, and, since the y-intercepts are not =

the lines are ||. 2b. Write 2x + 4y = 20 in slope- mtelcepl
—2x+ 20y = “-];:I + 5.The lines show the

i same slope and y-intercept, so they are the same line, not

e —

|| lines. 3. The slope is —1. Using point-slope form,y —~ 5 =
—1(x — (-2));y — 5= —1(x + 2). 4. The lines are L if
the product of their slopes is —1. The slope of {3 = '

1—5_—_4 5 - (=2} _
0-3 ~0-3"

—:7—5 .;—1( ) = -*— # —1,50 the lines are not .. 5.To

identify the slope of the given line, write Sy — x = 10

= The slope of {4 =

{ in slope-intercept form: Jy=x+10y = :]:’x + 2.50, the
i slope of the given line is ;: If m1 is the slope of the L line,

in point-siope form:y —

(—%)m = —1 s0m =
9 sides: (1 — 2)180 =

—5.Write the equation of the L line
{—d) = —=5(x—15);y +4=
—5{x — 15). 6. If /n = the slope of the L line, then
%.‘ In point-slope form, the eq.of .

then ;=m = <1,50m=

the L lineisy — 8= %(.v — 2), or, in slope-intercept form

itisy—w'8=%.r—3—+y=%.t-§-5.

Exercises 1.The lines are || if the slopes are =.The

[SS]1W%) J‘-‘-I

i slopeof ) = 1_; E:S) =1+2 -3 - ! Theslope of
: {H= 3 - }‘ = %4 = —%_. Since the slopes are =, the lines
are {|. 2. The lines are || if the slopes are =.The slope of
L’i—_ls__31 —_ =1 5. The slope of ¢ = 2=2= _‘8‘
: 1 Sll‘l083 L the lmes are not ||. 3. The lines are || if
the s[opes are =.The slope of {; = 3 - E_:‘? 0 i 3
Theslopeoft’q w-# =g + g =%=2.Since
# 2, the lines are not |.. 4 The lines are || if the slopes
are =. The slope of {; = == (1_3) _5—)"+13 = — =4,

| The slope of {5 =

2-(=2) _
T-0

2 +2 _

=1 = 4 = 4. Since the

| slopes are =, the lines are ||. 5. The lmes are E[ if the

. slopes are =.The slope of {; =
i slope of ¢; = +=4

_63 _62 = 0.The

= % = 0. Since the slopes are =,the

o

lines are ||. 6.The equations are both in the form of
i y=mx + b, where m is the slope and b is the
i y-intercept. The lines:are || if the slopes are = and the

y-intercepts are different. The slope of both lines is Z and
the y-intercept of one line is 5 and the other line is 0, so

i the lines are ||. 7. The equations are both in y = mx + &

form, where m is the slope and b is the y-intercept. The
lines are || if the slopes are = and the y-intercepts are
different. The slope of both lines is 3, and the y-intercepts
are —10 and 2, so the lines are [|. 8. The lines are || if the

slopes are the same and the y-intercepts are different.

Rewrite v + y =20iny = mx + b form: y.= —x + 20.

The slope of both lines is —1 and the y-intercepts are &

and 20, so the lines are ||. 9. The lines are |} if the slopes

i are the same and the y-intercepts are different. Rewrite

y—Tx=06iny=mx + biormy=

7x + 6. Rewrite

y 4 Ty = 8iny = mx + b form: y = —7x + 8. Since the
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slopes are 7 and 7, the slopes are different, so the lines
are not |{. 10. The lines are || if the slopes are the same

and the y-intercepts are d:fferent Rewrite 3x 4+ 4y = 12 isy~0= (x ~0),ory = _1 Other equivalent

ity =mx+bformy= ——x + 3. Rewrite 6x + 2y = 6
in y =mx + bform:y= —31 + 3. Since the slopes are
-3 2 and — —3, the slopes are different, so the lines are not Il
11. The lines are || if the slopes are the same and the
y-intercepts are cilfferent Rewme 2x+5y=~1in
y=mx+bformy= 5" - § Rewrite 10y = —4x — 20 in
— 2.The slope of both lines

y= nn + b form: y —‘——
s —% and the y- mtercepts are —l and 2, so the lines are ||. -

12. Tl1e slope is —2. Using pomt slope form,y — 3 =
—2{x—0)ory —3=—-2x. 13.The slope is % Using
point-slope form,y — 0 = %(x —6lory= %(x - 6).
14. Rewrite —x +2y =4 in slope-intercept form:
y= %.t + 2. The slope is % Using point-slope form,

~4=3(x = (-2));y — 4= L{x +2). 15. Rewrite
3x+2y= 19 in slope-intercept form: y = L + 6.The
slope is —3 3- Using pomt slope form, y — (— 7)

(\ -~ 6) y+2= (x ~ 6). 16.The lines are L if the

product of their slopes s —1.The slope of f’l —0__(4;4) =

_o?‘f:fl =% = —L. The slope of ¢, = L 5) R EL

_ = 2. Since —— 2 = —1, the lines are _L 17 The lines
are L ifthe product of their slopes is —1. The slope of
—4-2 _ -6 I-03
4) e § =5
4i§ 9—‘ . Since ——% %‘~ ~1, thelmes are L.

18, The lines are .L if the product of their slopes is —1.

The slope of £ = 4 _—3) = _fl4+_33 = —1.The slope

3 - (-1
Offo—ﬁ‘ gf% 4Su‘u:e—l-‘5—l=—§andnot

—1, the lines are not L. 19, The lines are 1 if the

product of their slopes is —1 The slope of ¢; = =l -

AL =
{2 _4+2 6. '2
-(-3)

_4—~—1Theslopeof€—,— T3 3§ =
Since —1 - 1 = ~1,the lmes are 1. 20. Answers may
Vary. Sample The equation is in slope-intercept form, 80
the slope is § 3 If m is the slope of the L line, then 2 gm =
—1l,som= In pomt-slope form, the eq. of the L line
through {6, 6) By—6= E(r 6). Other equivalent
equations are p0551ble 21. Answers may vary. Sample:
The equation is in slope-intercept form, so the slope is i
If m is the slope of the L line, then %m = ~1,50
m=—~21n pomt—slope form, the eq. of the 1 line
through (4,0)isy — 0 = —2(x — 4); y = —2(x — 4).
Other equivalent equations are possible. 22. Answers
may vary. Sample: To identify the slope of the given line,

= b= = -—— 5. The slope of =

Ly
c‘r\

write y + 2v = —8 in slope-intercept form: y=—2x -8
So, the slope of the given line is —2. If m is the slope of
the [ line, then —2m = ~1,s0m = 2 In point-slope

[orm the eq. of the L line through (4,4) isy — 4. =
(x = 4). Other equivalent equations are possible.
23, Answers may vary. Sample: To identify the slope of

the given line, write 4y + 3x = 20 in slope-intercept
form:y = —45\: + 5. So, the slope of the given line is —g.

Geometyy Solution Key

1f m is the slope of the . line, then “%m =

-1, som =4,

In point- slope form, the eq of the L line through (0, 0)

u;

equations are possible. 24, Answers may vary. Sample:
i The slope of the existing road is ~3 If n is the slope of

the L road, then —5m =

3 ~1,50m =2 3. In pomt slope

form the L road through (0,0) is y — 0 = =(x 0), or

Py 31 Other equivalent equations are possible. 25, The
i lines are 1 if the product of their slopes is —1. Wnte
Py - %‘c =0iny=mx+blormy= 21 so its slope is 3 7.

{ Writey — 2% = —liny=mx+bformy=2¢ — 1,50

its slope is 2. Since -,1,

2 =1 and not —1, the lines are

i not L. 26.The lines are L if the product of their slopes
i is —1.The slope of the first equation is ~1. Write y — x =
: 20iny = mx + b form: y = x + 20, 50 the slope is 1.
Since =1 -1 =—1, the lines are L. 27. Since y = 3 is

i horizontal and x = =2 is vertical, the lines are 1 .

i 28.The lines are L il the product of their slopes 1s —1.

Write 3y + 2x = 1? iny=

am+blormy=——t+4

so the slope is —3 2 Write y+3dr=-2iny= nu +b
i formiy= —3x — 2 so the slope is —3. Since —% - (-3) =

2 and not —

—1, the lines are not L. 29. The hnes are L il

| the product of their slopes 15 —1. Write 2x + 3y = 61in

y=mx+ bform:y = —5.1 + 2,50 the slope is -5 Z Write
{6y —4y 24diny =mx+ bform: y =

— 6,50 the

slope i 159 Since -—% %— —1, the lmes are L. 30.The
{ lines are L if the product of their slopes is —1. Write
21-—7y = —42my—nu—f—bformy-—t+6 so the

slope is = 7 Wrile 4y = —7‘c —2iny=nx+5b form y=

i AB ” CD ’Ihe slope of BC =

Zt %, so the slope is —1 Since ?, ( “;Z*) = —L and not
—1, the lines are not L. 31. Opposite sides are ” if their

‘ slopes are the same. Pairs of opposite 51des are AB and
: CD,and BC and AD The slope of AB=4=2=2The

slope of CDh = 3 Smce thelr slopes are =,
.=“'— ~3.The slope of

= —3. Since thelr slopes are =, BC || AD.

(1)

32, Oppos1te sides are || if their slopes are the same.

Pairs of opposite S|des are AT and CD and BC‘ and AD-

i The slope of ABis 2~k 1 ( 3) 3 = -1 3 The slope ofCD

nsm
The slope of BC is
i ADis— (_3)

=3 = _3 = —-—- . Since theu‘ slopes are =, AB || CD.

_,M __1 =1.The slope of
— = 1 Since their slopes are =

BC || AD 33. Opposue stdes are || if their slopes are

and AD. The slope of AB =

the same. Pairs of ‘opposite su:ies are AB and CD,and BC

% = , The slope of

CD = I =0-1 ;- Since 1 # 4,AB and CD are not ||. The

slope ofBC 3 = ; =% ='—1 The slope of AD =
1= g =-1 Smce ~1 # —4,BC and AD are not |.

i34, Opposxte sides are | if their slopes are the same.

Pairs of opposite sxdes are AB and CD, and BC and AD.

: The'slope of AB =4=1=9=0.Theslope of €D =
: "—:5‘-3_—_((7:;) = — =0, Smce the slopes are = le il CD.
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=3

The slope of BC = U = 3.The slope of AD =
%—:E—?)- = 3. Since 3 7,ﬁ and AD are not {|. 35. The

y-intercepls should be = and, 1f the slope of ane line is
m, the slope of the other is —m 36. Since the slopes of

|| lines must be =, if their y-intercepts were also =, they
would be the same line. So, the y-i intercepts of 2 || lines
cannot be (he same. 37. Since RS and VU are horizontal,
their slope is 0, s0 RS || VU.The enclpomts of RW are (2,4)
and (0, 2), so the slope of RW = = 1.The enclpomts
of UT are (6,2) and (4, 0}, s0 the slope of UT = 6 — 2 =
1. Since the slopes are =, RW | UT.The endpoints of
WV are (0,2) and (2,0), so the slope of WV = ;, — {J
—1.The endpoints of ST are (4, 4) and (6,2), 50 the
slope = 5:—2 —1. Since the slopes are =, WV || ST.

38. If any two slopes have a product of —1, then two sides

- are L, forming aright £.The slope of GH = 3= % =
%. "_['he slope_ of GK = 1(?__32 = —— .The slope of HK =
% ~0= 2 Since 2 - (w_% = —3 and not —1,GH and
GK are not L. Smce 2 (—%) —% and not ~1,GH and
HK are not L. Since (——)(—-—) %-and not —1, GK and

HK are not L. Sirlce no sides of the A are 1.,the A has —
| AT 1 BD.The midpt. of AC is (72 2y

(7-%-9’11?:!-1)

no right £, so it is not.a right . 39. If r; and r, are lines
and ry{| ro, then they both must have the same slope, #1.
If a third line ry is || to ry, it must have the same slope, 7.
Since ry and r3 have the same slope, m, ry || 3. So, all
three lines are |} because they all have the same slope.
40. When lines are L, the product of their slopes is —1.
If ry has slope mandis 1 tory, then rp must have

slope — & IF ry. il ro, then the slope of ry is "(_T) ar .
Both r; and r3 have slope m, so they arel|: So, two

lines L to the same line must have the same slope.

41a. The slope of the line Joe w:'antrs torun L tois —4,
so the slope of his running line should be %. Use the
point- slope formofeq..y — (—20) = ﬁ(t —35),0r
y+20= (r — 35). 41b. You are given a point ‘and can:
quickly fmcl the slope. You can just insert them into the

point-slope form without other computations, 42. If the !

slopes are =, the lines are ||. If the product of the slopes

is —1, the lines are .L.The slope of AB = _1( 1)

-1 2-1
1 +21 = 2, so the slope is undefined and the line

is vertical. The slope of Chis _31 _”37 = _lf."l

slope is undefined and the line is vertical. Since both
lines are vertical and they are two distinct lines at
x = —1 and x = 3, the lines are |. 43 Compare slopes.

The slope of AB = _23_“_({.,) 353 5o the slope is
ondetmed and the line is vertical. The slope of CD is
;‘ : =0}, so the line is horizontal. Since one line is

verhcal and the other is horizontal, the lines are L.
44. 1f the lines are ||, the slopes are =. [ the lines are 1,

the product of their slopes is —1. The slope of AB is

,50 the

Geometry Solution Key

=3
i slopesare nol =

= (). The slope of CD 15 ; = -—g = --2.The

,so the lines are not ||. Since —2(0) = 0

and not —1, the lines are not L. So, the lines are

neither L nor |. 45. If the slopes are =, the lines are ||.
i If the product of the slopes is ~1,then the lines are L.

The slope of AB =
P 7= (1)

( 3) 1 .The slope of CD =

= 8.The slopes are not =, so the lines are not ||

2-1

! The product of the slopes is —g (8) = —1,sothelinesare L.

: 46. Slope for 4B =

B. Slope for €D = 8.Since

—%(8): —1, the lines are L. 47.4 = (7,11) and

C=(9,1),50AC=V(x; — x))2 + (1 = y)* =

VI -9+ (11 - 1)2=V(-2)?% + (10)% =

© V4 + 100 = V104. B = (13,7) and D = (3,5),50
L BD =V(x, — x)? + (n— y)?=

V(a3 -3)2+ (7 -
L V100 + 4 =

52 = V(10)% + (2)% =
V104, AC = BD.

\/104. Since AC = BD =

{48, I the segments are L, then the product of their

slopesis —1.4 =
| AC =

(7, 11)and C = (9, 1), s6 the slope of
1=U_ 10-_58=(137)and D =(3,5),50
the slope of BD_— 13 _53 % Since —5( ) == —1 then
+ X, yl + y)

5 = (8, 6). The midpt. of BD is

(x[ txy Nt yg) — (13 + 3”)‘ j; 5') = (8,6). Since the

Z 0 2 2

midpts, are the same, and the segments are 1 to each
¢ other, they are . bisectors of each other. .

49a-b. ¥y

Answers may vary.
Sample: By
counting the units
7 - on the graph, the
7 slope of RP is —3.
So count down 3
5(6,1) units and left 1 unit
6 x| from Q to find S
8 .and draw PROS.

fal
v

A
=

ol |
= ' ]

0] | 4

R
r.-_ M 1Q
/

T
e
Har

© 49¢. To find the other poss1ble locations, for a side || to

off=

RP, count up 3 and right 1 from O to § at (8, 7) and draw

PRS(Q.Fora s;de | to RQ, count units to find the

slope of RQ: — Frorn P, count up 1 unit and left 4 units
from Pto § at ( —2,3). 50.The slope of LM =

_63——_%% = —3, 50 the slope of the line L toitis %

Write an eq. in pt -slope form:y — 5 = (‘C ~ 4y, ‘
51. Write 6x — 4y = 121in slope-intercept form: y = Ex -3

| The slope is3 5. The answer is choice B. 52.1f two lines

are i, then the product of their slopes is —1:6m = —1,
som= —g The answer is choice I 53. When two lines

are L, the product of their slopes is —1.The slope
_*,(4_5)_“7 The slope of aline L tof= %

The answer 15 cholce C. 54.[2] a.Theslope of line ¢ =

L= (=2)
i p—

"_—6

! The product of the slopes of L lmes :

! is —1,s0 the slope o[a line 1 tocis 2, since —f(’))
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b. Using the point-slope form,y — 2 =2(x — 1);j ~ 2 =
2y— 2,y = 2x + 0,50 the y-intercept is 0. 55. The slope

isg =0 —%. Use the point-slope form of eq..y — 3 =

=6
—% r—0xy—-3= —%.r. Other possible equivalent
equations include y — 0 = —3(x — 6),y = ~(x - 6)
.y =—v+3,x+2 =3 56.The slope is ==y =3

Use the point-slope form of eq.:y — 2 = %(.1: —(—d));
y—2= g(x +4). Other possible equivalem equations
include y — 7 -3(1+1) y= —H- 3,51 — 3y = =26,

57.The slope is —3%% g

formofeq.y — (-2)= (1—3) y+2—4(x— 3). Other
possibie equwalent equations’include y + §'= —(1 +3),
y= 2\' - T,31 — 4y = 17. 58. Both sides are identical:
Refl. Prop. of =. 59. Both sides are multiplied by 2:

= 1- Use the polnt—slope

Dist. Prop. 61. The information on both sides of the =
symbol are switched. 62. Eliminate the phrase that is .
both a hypothesis and conclusion and combine the
hypothesis and conclusion that remain: If you are in
geomelry class, then you are at school. 63. Eliminate
the phrase that is both a hypothesis and conclusion and
combine the hypothesis and conclusion that remain: If -
you travel to Switzerland, then you have a passport.

Mult. Prop. of =. 60. The distributive property reversed:: i The slope of RS =

P - (-

The slope of TV = — (_2)

CHECKPOINT QUIZ 2 page 164

1. The figure has 8 sides, so it is an octagon. The sum

of the interior 4 is (n — 2)180 = (8 — 2)180 =

(6)180 = 1080; (1) + (134) + (n + 16) -+ (126) + (n) +
(161) + (1 — 12) + (n + 30) = 1080; 5n + 455 =

1080; 5 = 625; n = 125. 2. The figure has 6 sides, so it is
a hexagon. By the Angle Add. Post., x <+ 58 = 180, s0

x = 122. By the Angle Add. Post., w + 90 = 180, 50

w = 90, 3. The figure has 4 sides, so it is a quadrilateral.-
By the Angle Add. Post., m + 64 = 180;m = 116. The
sum of the interior 4 is (n — 2)180 = (4 — 2)180 = 360;
4+ 50 + 89 + a4 = 360;116 + 30 + 89 + 7 = 360;"

a + 255 = 360;a = 105,

4, X1V "Whenx =0,y = —8§, soplot(O —8).

21 x| Wheny="0,x = —2,s0 plot (~2,0).
12X % Draw a line through the two points.

\
\ .
8
10 \ |

5 fy When x =0,y = 4, s0 plot (0, 4).

When y = 0,x = —6,50 plot
{~6,0). Draw a lme through the
two points.

Geometry Solution Key

When x =0,y = 6, so plot
(0,6). When y = 0, x = 10,
so plot (10, 0). Draw a line
through the two points.

Fi
o

Ve

O rb &
/
>

n’ 46 8}\\,;

7. If the slopes are = and the points [ioncollineal', then

the lines are |i. If the product of the slopes is 1, then

6 -4 _“_W
_3""’“ T’he

the lines are L. The slope of RS =

slope of TV = 3. 2. The slopes are not =, s0 the lmes are
¢ not [[. Since SG) £ and not —
i So, the lines are ne1ther || nor L. 8.1If the slopes are =

1, the lines are not L.

| and the points are not collinear, then the lines are II- -
If the product of the slopes = —1,then the lines are L,

70.= 1. The slope of ‘ﬁ? =

a 70 3 —1. Since the slopes are not. =, the

i lines are not |. Since (1){~~1) = —1, the lines are L.

! 9, 1If the slopes are = and the points are not collinear,

i then the lines are ||. If the product of the slopes "—--—1,
{ then.the lines are L. The slope of RS = 1 - 6 —-%.
5. Since the slopes ate
| ot =. the li ot I Since (—3Y4) = .
not =, the lines are not ll. Since ( 4)(5.) = —1, the lines
are L. 10. If the slopes are = and the points are not
collinear, then the lines are ||. If the product of the slopes

is —1, then the lines are L.The slope of RS =

_7 —_
ﬁ”(‘(:f 7 The slope of TV = ( 3) § The
| slope of 5T =342 = m,soR s and T do not have

i* the same slope, so they are not collinear. Since the slopes
are = and not collinear, the lines are ||.

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

1. ,__+ AB=CD
A B
.
Y o +D .
2. % o L AOB = /. DEF
fA D
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AMABC =
AXYZ

[

Check Understanding 1. The constructed 4 are

corr. 4:If cort. 4 are =, then the lines are || by the
Converse of Corr. Angles Post. .

2. . ] Draw a ray. Open the

] compass to length c. Keep
the setling and swing an
arc from the endpt. of the
ray to intersect the ray.
Draw a new ray whose

d. ! d endpt. is the same as the
endpt. of the first ray.
o ] Open the compass to

length d. Keep the setting
and swing an arc from the
endpt. to intersect the new ray. With the compass pt. on
the last arc intersection, swing a wide arc. Keep the setting
and, with the compass pt. on the ray endpt., swing a wide
arc that intersects both rays. Place the compass pt. on the
- intersection of the arc with one of the rays and open it to
where it intersects the other ray. Keep that setting and
place the compass pt. on the intersection of the previous
arc with the new ray, and swing an arc that intersects that
arc. Draw a ray that passes through both arc intersections.
Measure length ¢ with the compass and swing an arc on
the third ray of length c. Connect the arc intersections
with the third and first rays to form the fourth side.

3. <4 ' Draw EF and label
TN points £ and F. With
{a the compass pt. on F,

swing arcs that
intersect the line on
each side of F. Make

] the setting of the
compass a little wider.
With the compass pl.

Geometry Solution Key .

on one of the arc intersections, swing an arc above F,
Keep the same setting. With the compass pt. on the other
arc intersection with the line, swing an arc above F that
intersects the previous arc. Draw a line through Fand
the intersection of the two arcs. Label a pt. G.

4, With the compass pt. .

oz on £, swing an arc that

>

intersects CAX in two
places. Place the
compass pt. on one of
the intersections and
swing an arc below Z.
Keep the same setting,
place the compass
B  pt.on the other

intersection, and swing

an arc to intersect the

OID
B¢

N
AN

! previous arc. Call that intersection B. Draw ZB.

Exercises
1. Draw a ling through / that
intersects AB. Construct a
corr. £ with vertex J = to the
Z just formed by the

intersecting lines. £ || A8

2.4 A Extend AJ beyond J.
Construct a corr. £ with

JY ' vertex J congruent to £4.

>4\ 0l AB
B .

N
N

¥ £

Construct a corr. £ with
vertex J congruent to £ A.
o)l AB

g Draw aline through /
 that intersects AB.
Construct a corr. £ with
vertex J congruent to
g the Zjust form_éc[ by the
new line and AB.
)| AB

A
£/

5. Draw 2 rays that share an
endpt. Construct congruent
corr. 4. The third line or ray
will be || to one of the other
rays. Measure a and b

on two separate rays. Draw
the fourth side. Constructions
may vary. Sample:
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6. Draw 2 rays that share an endpt. Construct congruent
corr. 4. The third line or ray will be || to one of the other
rays. Measure a twice on one of the rays, and b on a
separate ray. Draw the fourth side. Constructions may
vary. Sample:

P r

7. Draw 2 rays that share an endpt. Construct congruent - ;

corr. 4. The third line or ray will be || to one of the other
rays. Measure @ on one ray and b on a second ray.
Construct the L bisector of the segment having length b.
Draw the fourth side. Constructions may vary.

Sample: X
N
zb |
X
3 .
8. ! ' With the compass pt.
{ ) on £ swing arcs that

intersect the line on -
each side of P Make
the setting of the
compass a little wider.
With the compass pt. on
one of the arc-
- intersections, swing an
arc above P Keep the same setling. With the compass pt.
on the other arc intersection with the line, swing an arc
above P that intersects the previous arc. Draw a 11[‘18_’
through # and the intersection of the two arcs. {1 AB

With the compass pt.

on £ swing ares that
intersect the line on each
side of P Make the
setting of the compass a
little wider. With the
compass pt. on one of the
: arc intersections, swing
an arc above P Keep the same setting. With the compass
pt. on the other arc intersection with the line, swing an

e
P B

arc above P that intersects the previous arc. Draw a line . !

through P and the intersection of the two arcs. £ L AB

Geometry Solution Key

With the compass pt.
on £ swing an arc that

—
intersects RS in two
places. Place the
compass pt. on one of
the intersections and
swing an arc below £
Keep the same setling,
place the compass pt. on
the other intersection,
and swing an arc to
intersect the previous arc. Draw a line through the arc
intersection and P £ L RS

11.

With the compass

\\ pt.on £, swing an
S¢ arc that intersects

RS in two places.
¢ Place the compass
pt.on one of the
intersections and
swing an arc below
F Keep the same
A setting, place the

‘ compass pt. on the
other intersection,
i and swulg an arc to intersect the previous arc. Draw a
i line through [he arc mtersectton and B { 1L RS

12, With the compass pt.

' on P, swing an arc
that intersects ®S in
two places. Place the
compass pt. on one of
the intersections and
swing an arc below P
Keep the same
setting, place the

/. compass pt. on the
other intersection,
and swing an arc to
intersect the previous arc. Draw a line through the arc
intersection and P € L RS

13.

Gl-u

7
Ty

With the compass pt.

>< on F,swing an arc,
that intersects RS in
two places. Place the
R S . compass pt. on one of

the intersections and
swing an arc below P
Keep the same
setting, place the
compass pt. on the
other intersection, and swing an arc to intersect the
previous arc. Draw a line through the arc intersection
and B ¢ L RS~
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Selectarayasa
transversal and a point
for the vertex of the new
£ that is not the same as
the vertex for the existing
4. Construct congruent
4 on opposite sides of

Y

the transversal. £1 = £2
15. Construct a congruent alt. int. Z, as in Exercise 14,
then draw the || line.

163 and b.

—

B I & !
Construct an £ with vertex at A, congruent and coir. to
£ B. Repeat with a congruent corr. £ at C,

17. Choose a point on m

and construct a line L

ta m through the

point. Then construct a
segment of length b on { b '|
the | line. Constructions ~<

may vary. Sample;

Constructions may
vary. Sample: Draw
a line, Construct a
line L to the line.
Measure b on the
line from the

g : " intersection of the

i - o line and the line L

4M — { to it. Construct a
WIE v — 1 second line L. to
b the original line at
the othe%end of the segment of length b. Measure ¢ on
both J<ines. Draw the fourth side.
PR

19.  [— [

18.

N O
/\ .
\/

Ao

| —
—t

A

T

Censtructions may
vary. Sample: Draw a
line. Construct a
da line L to the line.
Measure g on the line
from the intersection
g of the line and the
: line L toit. Construct
asecond line L to the original line at the other end of
the segment of length a. Measure a on both L lines.
Draw the fourth side.

-
P

A
B

)
' L2 |

' o Geometry Sofution Key

21a.

Draw a line. Construct
aline 1. toit. Measure
distance a, on the
original line from the
intersection of the two
lines. At the other

b . endpt. of the segment

20.

>< of length a, swing an
arc whose radius is b to’
{ ) P intersect the line L to
N the fiist line. Draw the
N segment. On the last

segment drawn, at its
‘ endpt. that lies on
the 1 line, construct a line L to the | line. Measure a
on that line. Draw the fourth side.

Draw a ray and
2\/ c i measure ¢ fromny its
-1 endpoint. Draw a
%/ / transversal
! c through the

endpt. of the ray.
Construct congruent corr. 4 and draw the || side having
length c¢. Draw the fourth side..

21b. The other pair of sides are || and =. 21¢. Check

i students’ work.

Draw aline and a

line L toit. From the
intersection, measure a
‘on one line and b on
the other line. Draw
the third side. -

22, .
P

Draw a line and a line L to il
From the intersection, measure
b on both lines. Construct the
1 bis. of the last constructed
segment. Draw the third side of
the A.

23.

N
P

Draw a line and
choose a pt. on the
line for the vertex of
one of the 4.
Measure ¢ on the line
from the vertex pt.
With the compass pt. on the vertex pt. swing an arc whose
radius is a. With the compass pt. on the other endpt. of the
c-length segment, swing an arc whose radius is & to
intersect the {ast arc. Draw segments from the endpts. of
the c-length segment to the intersection of the two arcs.

24a.

c I
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Answers may
vary. sample:
Draw a segment
of length c on a
line. From the
endpt. of the
segment,
construct a
segment of
length b. From
the open endpt. of that segment, construct a segment of
length a. Connect the endpt. of the last segment to the
open endpt. of the first segment.

- 24c. If the lengths for the 3 sides are given, only one A
is possible. All A will be the same size and shape.
However, many different quadrilaterals are possible
because the 4 formed by the sides can vary.
Quadrilaterals can be “squished” while & cannot.
25a—c. Construct a £ with sides of 2, 5, and ¢ as in
Exercise 24a. Then construct the L bis. of each side.
Connect the bisectors at their intersections with the
sides. 25d. The sides of the smaller A are || to and half
the length of the sides of the larger A. 25e. Check
students’ work. 26a and b. Check students’ work.

24hb,

A

26¢. p || m, because in a plane, two lines 1 to a third line

are || to each other.

Answers may vary. Sample:
Construct DG. Locate the
intersection point of the L bis.

‘of DG and DG. This is the
midpt. of DG. Draw a line

length of half DG and mark -
that length on the new line
from the midpt. Repeat on the
other side of the midpt. Draw segments from the endpts.
of DG to each of the arc intersections with the new line.
The quad.isa reclangle

23, L

Answers may vary. Sample: -
Construct DG. Construct

the L bis. of DG.The
intersection of the two lines is
the midpt. of DG. Measure the
length of half DG and mark
that length on the new line
from the midpt. Repeat on the
other side of the midpt. Draw
segments from the endpts. of

DG to each of the arc
intersections with the new line. The quad. is a'square.

N

K

Geometry Solution Key

through the midpt. Measure the

{29, A 7 A

Draw a line.
~ ~L~ i
K K Locate a point

[or a veriex of
the rectangle.
Construct a
line L tothe
line through
the vertex.
Construct a

Y

b}
s3]

Y b Y

segment on both lines that measure « from the vertex.-

Construct a second segment of length a from the endpt.

of one of the segments. Construct a line L to the open
i endpt. of the 2a segment. From the intersection of the

fourth side.
£ 30,

i may vary. Sample: » {H——J

EEN

two lines, construct a segment of length a. Draw the

[

4 . Draw a line
>(\ and construct
a segment of
length a.
Construct a
line 1 to the
segment at -
both ends,
Then construct
the L bis. of
the segment and measure one of the two new segments
as. éa or b. Construct a segment of length b on both of

y
~
TN

Y

! the L lines at the endpts. of the a-length segment Draw
~ the fourth side.

i 31. A

Draw a line. Measure b
3 times on that line to
construct g as 3b.
Construct a line 1
.| tothe endpt. of the
< | EEVAR! . segment. Construct a
AN AN segment of léngth b on
v
a

Y

- R
* S VAT
% DR

-

|
A

VI

Y

the L line. At the open -

endpt. of that segment,
* construct auother 1
line. Measure & 3 times on that line to coustruct—a~thxrd
side whose measure is 3b. Constructions may- Vftry
Sample: Draw the fourth side,

" 32. Construct a segment of A0 bﬁi,\lﬁﬁ- -
" length x. Then construct a Jeagll £ rdic
i segment of length 2x for f

b and 3x for a. Construct
a rectangle using these / e
lengths. Constructions ]

a=
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Construct a segment of
length ¢. Construct two
more segments having
lengths 2¢ and call their
measures 4 and b.
Construct a 4.

34. 'y

n{ °__><_

- -X-

a=b=2c

35. [t is not possible to construct-a A having lengths a, b,
andcifa =2b =2c,since2a =2b + 2cora=5b + ¢
the smaller sides would meet at the midpoint of the
longer side, forming a segment. 36. It is not possible to
construct a A having lengths e, b,and cif @ = b + ¢. The
smaller sides would meet at the midpoint of the longer
side, forming a segment. 37. The figure shows the
construction of a L bis. The answer is choice A.
38. Eliminate choice H, since { || n. Eliminate choice G,
since € L m. Since £ intersects sz and £ || 2, then n
intersects m1, also. The answer is choice I.
39.[2) a. G b. All points on the
' arc with center G are
the same dist. from
G,s50 GR = GT.The
B = £ A isisosc. because an
_ isosc. A must have at
least two sides of the same length. [1] incorrect sketch
OR incorrect A classification 40. [2] a.The diagram
with the least markings is the first step, and they increase
in markings with each step: I, IV, I1I, I. b. (III}: location
of compass at points C and G; (I): same as Il and the
intersection points of CG with arcs drawn in III
[1] incorrect sequence-OR incorrect location of compass

_page 171

TECHNOLOGY

1. Check students’ work. 2a. Check students’ worlc.

2b. The £ measures increase by smaller and smaller

! increments.
2c. L1 | L2 2d. The £ measures increase by

3. |60 smaller and smaller increments.
4 190
5 108
6 120
7 128.57
8 1356
9 140
10 | 144
11 1 147.27
12 | 150
13 | 152.31
14 | 154.29

.15 | 166

16 | 157.5

-17 | 158.82
18 | 160
19 [161.05
20 | 162

3. The £ measures decrease and approach 0.

TEST-TAKING STRATEGIES page 172

3 1. In the liné after the initial equation, 12 should

be —12. 2. Answers may vary. Sample:
[4] a.x+ (x +4) + (x + 8} =360 b.3x=348,x =116

¢. Since x + 8is the measure of the largest ext. Z, ‘
i its suppl. will be the smallest int, 2. 116 -+ 8 = 124 and
i 180 — 124 = 56.The smallest interior £ has measure 56.

point 41. The lines are || if the slopes are =, The slope of

the first eq. is —4 and the slope of the second eq. is 4.
Since —4 # 4, the lines are not ||. 42, The lines are || if

the slopes are =. The slope of the first eq, is-% and the
slope of the second eq. is —2. Since % # —2,the lines are
not |[. 43.The first eq. in slope-int. form is y = —tx — 2,
so the slope iS‘—%. The second eq. in slope-int. form is
y= —%x - % Since the slopes are = and the y-intercepts
are #,the lines are ||. 44. WZ = .

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

V36 + 64 =V/100 = 10 45. WZ =
V(=45 -35)2 + (12 - (-28))2 =

V(=8) + (#) = V64 + 16 = VB0 = 8.9 46.Two
planes intersect in a line, and the points common to both
planes are B and E: B 47.Two planes intersect in a line,
and the points common to both planes are D and F: DE .

Geometry Solution Key

CHAPTER REVIEW pages 173-175

1. The only plane geometric 4 that do not appear ina A
are straight and 0-degree 4. 8o,in a A, an £ is right,

: obtuse, or acute. 2. By def. of obtuse, an obtuse £ has a
{ measure between 90 and 180. 3. When two coplanar

{ lines are cut by a transversal, two 4 that occupy similar
i positions with the transversal and cut lines are calied

i corresponding 4. 4. By the Triangle Exterior Angle
Thm., the measure of an exterior £ of a polygon is equal

to the sum of the measures of its two remote interior 4.
5. By def of convex, a polygon is convex if no diagonal

! contains points outside the polygon. 6. By def. of

i equiangular, an equiangular polygon has all 4

{ congruent. 7. By def of regular, a regular polygon is -

! both equiangular and equilateral. 8. Since point-slope

¢ form of an equation is y — y; = m(x — x1), the linear

i equation y — 3 = 4(x + 5) is written in point-slope form.
9. Since the slope-intercept form of a linear equation

readily reveals both the slope and the intercept as /2 and

i b, respectively,in y = mx + b, from the slope-intercept

form of a linear equation, you can easily read the value
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of the slope and the value of the y-intercept. 10. By def.
of alt. int. 4, when two coplanar lines are cut by a
transversal, the 4 between the two lines and on opposite
sides of the transversal are called alternate interior 4.
“11. 21 and £2 are suppl,somsl + m£2 = 180;

594+ ms2 =180;m£2 =121, £1 and £3 are vertical 4,
soms3I=msl =59, £1 and 24 are cort. 4,50 mLd =
mdl =159. 12. Since corr. 4 of || lines are =, m21 =
120. Since alt. ext. 4 are =, m/2 = 120, or, since vert. A
are =, m/2 =ms1 =120. 13. Since same-side int. A
are suppl.,m21 = 180 — 105 = 75. Since alt. int. 4 are =,
2 = 105. Or,since 21 and 22 are 2 4 that form a
straight £ so they are suppl.,,m22 =180 — ms1 =

180 — 75 = 105. 14. Since same-side int. 4 are suppi,,
ms1 =180 — 125 = 55. Since alt. int. £ are =, ms2 =
90. 15. Pairs of consecutive 4 are suppl. since the sides
of the quad. are transversals and the int. 4 are on the
same side of the transversal. 16. Since the lines are [}, alt.
int. & are = s03x + 5 = 65;3x = 60;x = 20. 17. Since
vert. 4 are =, the int. 2 on the opp. side of the
transversal of the 130-degree £ measures 130. Since
same-side int. 4 are suppl.,2x + 10 + 130 = 180;

2x + 140 = 180; 2x = 40, x = 20. 18. Since the lines

are ||, corr. 4 are =,50 5x — 32 + 3x -+ 20 = 180

8r — 12 = 180;8x = 192, x = 24. :

19.

Constructions -

may vary.

Sample: Draw a

line. Construct a

segment of

a length b on the

~ line.Atone

endpt. of the
segment,
constructa L
line. Measure a

_on that line.

. Constructa L
line at one of the two segment’s open endpt. Measure b-

-on it if it is adjacent to a, or a if it is adjacent to b." .

20.

N
7

Draw a line and construct.a
segment having length 2a.
Use congruent corr, 4 {o
construct a line || to it, and.
measure 2a on-that line,
Draw the fourth side.

)
|«

21. Congruent; specifically,

they are congruent corr. 4.
a 22. By the Triangle Angle-Sum
. Thm.,,x + 78 + 41 = 180, x =
119+ 180;x = 61. Sinece no
—] side lengths are =, the A is
\___ scalene. Since all the 4 are’
acute, the A is acute. 23. By
‘the Triangle Ext. Angle Thm.,x + 60 = 120,50 x = 60. By
the Triangle Angle-Sum ’1"hm x+ y + 60 =180;
60 -+ y + 60 = 180; y + 120 = 18(; y = 60. Since all side
lengths are =, the A is equilateral. Since all £ nieasures

Geometry Solution Key

i are =, the A is equiangular. 24. By the Triangle Ext.

i Angle Thm.,x + 90 = 133,50 x = 45. By the Triangle

i Angle-Sum Thm.,x + y + 90 = 180;45 + y + 90 = 180,
! y+ 135 = 180,y = 45. Since 2 sides of the A have =

i length, the A is isosceles, Since the 4 has a right £, itisa
! right A. 25. By the Triangle Angle-Sum Thin.,

(x + 10) + (¥ — 20) + (x + 25) = 180;3x + 15 = 180;

i x+ 5=060;x =55 By substitution,x + 10 =33 + 10 =
i 65.By substitution, x — 20 = 55 — 20 = 35. By '

i substitution, x + 25 = 55 + 25 = 80. Since all 4 are

i acute, the A is acute. 26. By the Triangle Angle-Sum

i Thm.,x + 2x + 3x = 180; 6x = 180;x = 30.2x = 2(30) =

E60;3x = 3(30)

= 90. Since one of the 4 is a right 2, the.

i Aisright. 27. By the Triangle Angle-Sum Thm.,

(20 +10) + (30x — 2} + (7x + 1) = 180;57x + 9 =
180; 57x = 171, x = 3. By substitution, 20x + 10 =

£ 20(3) + 10 = 60 + 10 = 70. By substitution, 30x — 2 =
i 30(3) — 2 =190 — 2 = 88. By substitution, 7x + 1 =

P 7(3) + 1 =21+ 1 =22 Since all 4 are acute, the A'ls
i acute. 28. By the Triangle Angle- -Sum Thm.,

(10x — 3) + (L4x — 20) + (x + 3) = 180; 25r — 20 =
180; 25x = 200; x = 8. By substitution, 10x — 3 =

10(8) — 3 = 80 — 3 = 77. By substitution, I4x — 20 =
14(8) — 20 = 112 — 20 = 92, By substitution,x + 3 =

B + 3 = 11. Since one Z is obtuse, the A is obiuse.

i 29, One £ is a right £, s0 it measures 90. The sum of
the measures of the other two 4 must be 80, so the other
two 4 are complementary 30. A hexagon has 6 sides,

! S0 one exterior Z measures =22

360 320 60. An interior

£ measures 180 — 60, or 120 31. An octagon

360 = 360 _

has 8 StdBS 50 one. exterlor Z measures % - =g =45,
An interjor Z measures 180 — 45 = 135 32.A clecagon :
has 10 sides, so an extemor /. measures =5 350 . ..31600 36.

An interior £ measures 180 — 36 = 144 33 An extanor '
360 360 =15, Anmtenor Z

34 The sum of the measures

£ of a 24-gon measures %~
measures 180 — 15 = 165.

i of the exterior 4 of any polygon is always 360.
-

If an equation is in the form y =

mx + b, then m is the slope and b is
the y-intercept,soiny =2x — 1,
the slope js 2 and the y-intercept is
—1.To graph, plot (0, —1) and count
%| 2 up and 1 right to plot (1, 1); draw
a line through the 2 points.

[<4]

i

36.T y If an equation is in the form

¥y — yp=m(x — xy), thenm is
the slope and a point on the
line is (xq, y1). So,fory — 3 =
—2(x + 5), —2 is the slope and
(=5, 3) is a point on the line. To
graph, plot (-5, 3) and then
count.down 2 units and right

1 unit to plot (—4,1). Drawa
line through the two points.

pefrae

N

!
>y

N

I
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37.Forallx,y= -—;:, so draw a horizontal line that

passes through (0, —5 ,
When x = {1, y = =3, 50 plot

38
. y
#1 (0, -3). When y = 0, then
0 5 f;i/ %] = 4,50 plot{4,0). Draw a
' /:/ line through the two points.
=21 39. For all y-values, x = 6,
X so the equation is x = 6.
= >
40. The slope of AR =
D=2 15 5 Theslopeof €0 =¥0=1=2=3

2~ (-1)
Since 3 # 3, the lines are not ||. Since 5(3) = 15 and not
—1,the lines are not L. So the lines are neither || nor L.

. 2 _§-(=2) 10
41. The slope of AB =5——77 = 7. The slope of
=13—O.The slope of (§€=3—8__(—_0®ﬂ

(-1)
7 - {3
-0
% = ‘5—‘-, so A, B, and C are not collinear. Since the slopes

are = and the points are not collinear, the lines are |.

€3

ch =

42. The slope ofﬁ 33 __70 % The slope of
CD = 3 — g‘g =3= 3 Since (——)(3) = —1, the lines
are L. 43 TheslopeofAB ( 1)—~—1The
slope of CD = 1 The slope of BC is'

P 3 ( 6)
4—8_-—(—-06—) B 5 Since A, B and.C are not collinear and

since the slopes are =, the lines are |}. 44. The slope is

g = 5 8 = 0.The y-coordinates are always =,50 their

dlfference is always zero.
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1. The 4 measure 48, 66, and 60, so, since they are all
_acute, the A is acute. The sides measure 2.2 ecm, 2.2 cm,
and 1.8 cm, so, since two sides are =, the A is isosceles.
2. The measure of the largest £ is 130, so it is obtuse, so
also the A is obtuse. The measure of the sides are 2.3,
3.8, and 1.8 cm. Since none of the sides are =, the A is
scalene. 3. Since the corr. 4 to || lines are =, m£1 = 65.
Since vert. 4 are =,m~22 = ms1 = 65. 4. Since alt. int.
4 of || lines are =,m£1 = 85. Since same-side irit. 4 of
|| lines are suppl., m£2 = 180 — 70 = 110. 5. Since corr.
4 of || lines are =, m£1 = 85. Since same-side interior &
of || lines are suppl.,m£2 = 180 — ms1 =180 — 85 =
95. 6. Since corr. 4 of || lines are =,m21 = 70. Since
same-side int. 4 are suppl., m£2 =180 —m41 =
180 — 70 = 110. 7. Since 40 + 140 ="180, the 4 are
suppl., so theycan be the measures of a pair of same-
side int. 4. B. Since 90 + 90 = 180, the 4 are suppl., s0
they can be the measures of a pair of same-side int. 4.
9. Since 60 + 60 = 120 and not 180, the £ are not suppl.,
so they cannot be the méasures of a pair of same-side
int. 4. 10. Since 27 + 27 = 54 and not 180, the & are
not suppl., 50 they cannot be the measures of a pair of
same-side int. 4. 11. Since ait. int. 4 of || lines are =,
14y~ 5= 13x;50 x = 5. 12. Since.same-side int. 4 of |
lines are suppl., (3x — 20) + 3x = 180; 8x ~ 20 = 180;
8x = 200; x = 25. 13. Since alt. int. 4 of [| lines are =,

Geometry Solution Key

the other remote int. £ from 126° is 10x. By the Triangle
i Ext. Angle Thm., 10x + 11x = 126;21x = 126, x = 6.

14, Since alt. ext. 4 of || lines are =, 2y — 30 = x + 45;

{r—30 =45 =75

L 15.

From T swing an arc o
intersect the line in 2 places.
Froni each arc intersection
with the line, swing
congruent arcs to intersect
each other. Draw a line
through the arc intersection
through T.

Ir

AV
~

© With IE as the
transversal, construct a
congruent corr. £ whose
vertexis at A.
17. Answers may Vary.
Possible answers include
H,I,N,and Z. 18. Check

students’ work. 19a. Given 19b. They are corr. 4 of ||
¢ lines: Corr. 4 are =. 19¢. Given 19d. from steps 2 and

- 3:Trans. Prop. of = 19e. Conv. of Corr. Angles Post.: If

i corr. 4 are =, then the lines are ||. 20. In point-slope

form, the eq.is y — (—1) = —5(x — 3), which simplifies
toy + 1 = —5(x — 3). Other equivalent forms of the
equation include: 5x -+ y = 14 and y = —5x + 14

21. Draw segments connecting each of the vertices. If no

* points of any of the segments are outside the polygon,

then it is convex. Otherwise, the polygon is concave.
22. Since the figure has 3 sides, the sum of the measures
of the interior 4 is (n — 2)180 == (5 — 2)180 = (3)180 =

'540.So, x + 120 + 95 + 96 + 120 = 540;x + 431 = 540;

x = 109. 23. Solve for x;x = 180 — 95 = 85. Solve for y-.
y = 180 — 80 = 100. The sum of the exterior & is 360
for all polygons, so the suppl.of z = 180 — z =

{360 — (80 + 62+ x + 53);180 —z =
i 360 — (80 + 62 -+ 85 + 53); 180—2—80 —z = —100;

z = 100. 24.The slopes are 4 and ——. Since (4)( ——) =
—1, the lines are t. 25. The slopes are both 3 and the

i y-intercepts are both different, so the lines are’||.
26. The slopes are 1 and —5. Since they are not
i lines are not ||. Since (1)(—5) =

=, the

—5 and not —1, the lines

: are not L. So, the lines are neither || nor L. 27.y = —3
i has slope 0, so it is horizontal. x = 10 has no slope, so it is
vertical. Since one is honzontal and the other is vertical,

the lines are 1. 2

g, 30 = 30 = 39
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1. From the second sentence in the first paragraph, the

present runways are labeled A through G, 7 letters, so

¢ there are currently 7 runways. The answer is choice D.

i 2.From the diagram, A and C intersect,so eliminate

i choices F and I. The second sentence indicates that there
i are 3 pairs of parallel runways, and those listed in choice

G are correct. The answer is.choice G. 3. The third

sentence in the first paragraph states that Runways B
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and D are 1 .The answer is choice B. 4. The first
sentence in the second paragraph indicates that the
crisscrossing layout and takeoff/landing patterns
interfere with full-capacity use. Runways E and G do not
crisscross. The answer is choice H. 5. Runways B, C, and
D form a right A and 2 of the 4 measure 90 and 48,
They are the remote interior 4 of the obtuse £, so its
measure is, by the Triangle Exterior Angle Thm.,

90 + 48 = 138. The answer is choice D.

6. The 48-degree £ and the £ formed by Runways A
and D are the remote interior 4 of the 94-degree /. By
the Triangle Ext. Angle Thm.,x + 48 = 94;x = 46.The
answer is choice F. 7. Since Runways A and E are |,
Runway Cis a transversal, forming 4 measuring 94 and
" 180 — 94, or 86. Since 86 isacute, the answer is choice C.
8. Since Runways A and E are ||, Runway Cis a
transversal, forming 4 measuring 94 and 180 — 94, or 86.
Since Runways C and G are ||, the 86-degree 2 is a corT.
£ with the acute int. 2 of the intersection of Runways E
and G. Since corr. 4 of || lines are =, the intersection of
the two runways is 86° and the obtuse £ formed is 94°,

Geometry Solution Key =

! The answer is choice H. 9. The two paragraphs and

i diagram offer no information about the rate of landings
i and takeoffs. The answer is choice D. 10. The third

i sentence in the second paragraph indicates that an

i additional 292 acres of land from the south and 141
acres from the north are needed, for a total of 433 acres.
i The answer is choice L. 11. From the last sentence in the
i second paragraph, the numbers of real estate units are

240 apartments, more than 300 houses, and 70 businesses

for a total of more than 610 real estate units. The total

number of acres needed is 292 4+ 141, or 433 acres. The

average is the number of real estate units divided by-the
i number of new acres. There are more than %, o7 more

than 1.4 real estate units per acre. 12. Runways with a

positive slope rise from left to right. The answer is choice

C. 13. Runways with a negative slope fall from lell to

{ right. The answer is choice I. 14. The nonvertical and

{ nonhorizontal runways that intersect at about 90° are

i Runways A and C. Since Runways C and G are ||, their
i slopes are =, So, Runways A and G have slopes whose
i product is nearly —1. The answer is.choice A.
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