Quadrllaterals

DIAGNOSING READINESS

1. Since corT. 4 of || lines are =, then by def. of =,
Xx+9=2x—-21;,—x + 9 =~21; —x = —30;x = 30.

2. Since same-side int. 4 of || lines are suppl., then

(3x — 14) + (2x — 16) = 180;5x — 30 = 180;5x =

210;x = 42. 3. Since vert. 4 are =, the labeled values
can represent corr. 4 of || lines, which are also =. So,

by def. of =, 5x = 176 — 3x;8x = 176;x = 22. 4. Since
alt.int. 4 are = AF || CD. 5. By the Triangle Angle-
Sum Thm., 3x + 2x + 4x = 180; 9x = 180, 50 x = 20.

AB || CD if corr. 4 are =.m/A = 3x + 18 =

3(20) + 18 = 60 + 18 = 78./m2 DCF = 4x = 4(20) =

80, Since 78 = 80, corr. 4 are not =, so the lines are

not ||. 6. The lines are || if the same-side int, 4 are

suppl. Since vert. 4 are =, 2x + 11 = 3x - 9;20 = x.

(3x — 9) + (6x + 9) = 9x = B(20) = 180. Since the same-
side int. 4 are suppl,, the lines are parallel. 7. The slopes
are the same, so the lines are ||. 8. Since the product of the
slopes i 1s —1,thelinesare +, 9.2x ~ 3y = 11is equwalent
toy = .l - gand 3x — 2y = 8isequivalent toy = 2.1 —4..
The slopes are different and their product is not-—1, so

+ they are neither || nor L. 10. Since || lines have =
alt.int. &, ZDAC = / BCA, and £ BAC = /CDA.
By the Refl. Prop. of =, AC = CA,and the 4 are =
by ASA. 11. By the Refl. Prop. of =, the alt. is = to
itself, so the A are = by SAS 12, Vert. A are =, s0
the & are = by AAS.

Check Skills You'll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparenc:es or
Presentation Pro CD- ROM _

1.108 2.7.8 3.127 4.3 75 —3 6.1

Check Understanding 1a. WXYZ is a quad. because it
has 4 sides. [t is a 7 because both pairs of opp. sides are ||
Itis a rhombus because all 4 sides are =. 1b. Rhombus;
a rhombus has all the characteristics of a quadrilateral,

. d,anda figure with all = sides 2. Slope of AB =

T = =—5;slope of CD =
- ()

2-h . —(—y = ~3.Since the
slopes of opp. sides are =, then opp. sides are ||, so the
quad. is a 7. Since the product of adjacent slopes is —1,
adjacent sides are 1,50 the 27 is a rectanple. AB =

V(3-22+ (3-42=VB +1=V26BC=
VB -22+ (-1 -42=VI+25=vVICD=
V@ - (-2)2+ (-1 - (-2))2=VE +1=
V26;AD = V(-3 - (-2))2 + (3 — (—2))% =

5, slope of BC =
5, slope of DA =
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V1 + 25 = V26. Since all sides are =, the reclangle Is a

: square. 3. Since it is a rhombus, all sides are = ,50

§5a+4 30+ 8;2a + 4 = 8;2a = d;a = 2. Also,4b — 2
L 3b+2%b—2=2b=4LN=ST=NT=SL=3b+2

P34 +2=12+2=14

Exercises 1. Opp. sides are ||, 50 it’s a 7. The sides

! are L,so the 7 is a rectangle. The sides are =, 50 the

| rect.isasquare. 2. Opp.sides are ||,s0 it isa . 3. Only
. one pair of opp. sides is ||, so it is a trapezoid. 4. Opp. '

i sides are ||, so it is a /7. All sides are =,so the T is a

i rhombus. 5. Opp. sides are not =
4 are =,so itis a kite. 6. Only one pair of opp. sides is ||,

but 2 pairs of adj}. sides

i soitisa trapezoid. The non-|! sides are =,'so it is an isosc.

trap. 7. Opp.sides are ||,so it is a /7, and all sides are =,

: so the most precise name is rhombus. 8. Opp.sides are ||,
i soitisa . 9.Opp.sides are ||,s0 it is a 7, and all sides are

| V16 + 1=VITAD =V(2 - 3)2 + (1 — 5)2=

14 y

=, 50 the most precise name is thombus. 10. Opp. sides are
,soitisa 0. All 4 are rt. 4,so the most precise name is
rectangle. 11. Opp. sides are not =, but 2 pair of adj. sides

i are =,soitisakite. 12. Only one pair of opp.sides is |, so

itis a trapezoid. The n0n~j| sides are =, 50 it is an isosc, trap.

13. y : -~ 1 From the gnd the slcpe of
R A B| AB = slope of DC =1and
N : Ar—" ’ the slope of AD = slope of
4 / BC = 4,50 opp. sides are ||,
/ / thusitisa c7. AB =
2 JI/_, = V(@ - 3)2 + (6 - 5)2=
1o V{$H+ ()=
o 2 4 5 | X| V1T, BC= .
_ V(1 - 6%+ (6 - 2)2
=VI+16=VI7;cD=V(2 -6+ (1 -2)2=

V1 + 16 = V17. All sides are =, so the /7 is a thombus.
By examining the slopes from the
grid, opp. sides are not ||,so it is
not a 4. No sides are ||, 0 it is not
a trapezoid. WX = YX = V2 and
WZ=YZ=V1* + 32 = V10,
indicating that two pairs of adj.
sides are =, so the figure is a kite.

The slope of JK = 1 =
the slope of ML. JM is
vertical and KL is not, so
only one pair of sides is |
and the non-| sides are
not = since JM = 4 and
KL # 4. The figure is a
trapezoid.

15. y

543

M
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The slope of VR = the
slope of TS = ~2.The
slope of TV = 1he
-0 slope of SR =3 = 4.
Both pairs ol opp. sides
_ are i, so the figure is a
F}/ . The product of the
: slopes of adj. sides is
—1,s0all4 4 are i'ight 4. Since all sides are not =, the
7 is not a square. The 7 is a rectangle.

16. v

o
/\_{

A

»3
\=3

i 27.rectangle formed by horizontal lines in blue sky

abutting edge of picture and smokestack, square window
in center, trapezoid shed to leit of silos ‘

28. Check students” work.-,
i 29. Answers may vary. Sample: Draw a £7 with no right

4 and no = adjacent sides. ¥ }
3

/f _,f

S
Oy 1 I Bl B

30. Answers may vary. Sample: Draw an isosc. right A,
i The midsegment connecting the legs aind hypotenuse
¢ form the || sides of the trapezoid.

17. B y
l b
=g The slopif'ﬁ =2 The
/ f; slope of P = % The slope
6 J ¥ | |0] [*| of QR =3*=—LThe
/ 5 slope of RN = 32 = —=3. |
y 4 p A H
_f/ None of the slopes are the
1s same, 50 no sides are ||. {
I s S0 005
' The figure is not a 7.

NP:\/(_—G +-3)2 + (—4 — 1)2=‘\/ﬂ;

PO =V(0 + 3)2 + (2 — 1) = VIO,
OR =V + 32 + (2 - 572 =VIiE

RN = V(=6 + 3)2 + (—4 = 5)% = \/90. Since no sides
are =, the figure is a quadrllateral
18. V] The slope of EH = the
E A7 e
"y %| slope of. FG =0,s0 .
B 0 N | & EFGH is a trapezoid.
N EF = HG= V32, 0r
—ff % |G 4/2, so the trapezoid
‘isisosc. 19.AB =
BC=13,50x+2=13;x=11.CD=x+12=11+12=
23,50 AD =23 ='y — 6;y = 29. 20. From the tick
‘marks, x + 0.5 = 2x — 3.5;x = 4.In a kite, the other pair
of sidesare also =:2y — 2.8 =y + 2;y =48.x +05=
44+05=452x-35=2(4) —35=452y - 28=
2(4.8) —28=68.y +2=48+2 =68 21. From the
tick marks, 2y —S=y+ 1,50y = 6y+1—6+1—7
2y — 5 =2(6) — 5 = 7.1In a kite, the other pair of sides
arealso=3x —4=xjx=21x=3x—-4=2222c+2=
dx=13x+1=31+1=41lx-2=11(1) -2 =
9. So, the sides are 4,4,4,9. 23. In a rhombus, all sides
are =,s05r=4x +3=3y=15x=3andy = 5 and all
sides are 15. 24. In a square, all sides are =,502y — 5 =

J’—1;y=4.Allsidesarey-1:471:3_11-_7:3,'

so.x = 5. 25. Since the trap. is isosc., DE = GE,s0a — 4 =
- 1l;a=15.EF=a=15DE=FG=11.DG~=2a+2=
2(15) + 2 = 32. Since || lines create same-side int. 4 that
are suppl., and since the suppl. of one of 2 = 4 is suppl. -
of the other, (4c — 20) + ¢ = 180;5c — 20 = 200;5¢c =
00:c=40meD=msG=c=40.mLE=mLF=
de,— 20 = 4(40) — 20 = 140 26. In a rhombus, all sides
are =,502r —d = r 4+ 1,50 r = 5.50,all sides are r + 1 =
5 + 1 = 6. Since opp. sides are || and since same-side int. 4
are suppl.,x + (2v + 6) = 180;3x = 174 x = 58.mLH =
meid =x =38 m/LK=msl=180—-58 =122
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y 31. Impossible; since one pair of opp.
sides is ||, the same-side int. 4 are
suppl. If one of those 4 measures 90,
the other also measures 90. So, a
trapezoid cannot have only one -
right £.

Ol [ 31 4%

32, Answers may vary. Sample: Draw a rectangle and
! elongate two sides so they no longer form rt. 4 with the

|| sides.
1Y
2 \ :
X 33. Answers may vary. Sample:
\—- Draw a £7 with no right 4 and all
o p i e
sides =.

7
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34. Answers may vary. Sample: Draw 2 rt. A that share a
! hypotenuse so that pairs of = sides are adjacent.
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35, A rhombus has 4 = sides, while a kite has 2 Péifs of
¢ adj. sides =, but no opp. sides are = . Opp.sides of a
{ rhombus are ||, while opp. sides of a kite are not i
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36.

. Rectangles

Rhombuses

Trapezolds

Rhiombuses and rectangles must be inside the 7 region,
while trapezoids must be outside the 7 region.

37. True; a square has all the properties of a rectangle
and a rhombus, so a square is both a rectangle and a
rhombus. 38. False; a £7 has 2 pairs of || sides, and a
trapezoid only has one pair of || sides. 39. False; a
thombus has = opp. sides, and a kite does not have = .
opp. sides. 40. True; a square has all the properties of a
L, 50 some &7 are squares. 41. False; counterexamples
include a kite and a trapezoid. So, not every quadrilateral
is a . 42, False; a rhombus does not require right 4.
A square, however, does have all the properties of a
rhombus, so all squares are rhombuses. 43. Rhombus:
all 4 sides are = because they come from the same cut.
44. Check students’ work. 45. Check students’ work.
46. Check students’ sketches. Possibie answers: isosc.
trapezoids, trapezoids having only 2 = adj. sides

47. Check students’ sketches. Possible answers: 7,
rectangle, thombus, square 48. Check studenis’ sketches.”
Possible answers: rectangle, square 49. Check students’
sketches. Possible answers: trapezoid, isosc. trapezoid,
kite, square, rhombus 50. A trapezoid has only one pair
of || sides. A .7 has 2 pairs of || sides. 51. 7, rectang]e,
kite 52. (7, rhombus 53. 7, rhombus, square 54, kite,
3, rhombus 55a. The fourth point can be any point on
the y-axis except (0, 0) where it would become an isose.
4,(0,2) where it shares a point with L, and (0, ~2)
where it becomes a rhombus. Answers may vary.
Sampie:

% 55b. The y-axis is the 1 bis. of
KM,soif Nis on KM, then

2

A
__K” o ™ x| mentioned in part (8), KL =
P -,,>rﬂ7 LM and KN = NM, but KL =
B N T KN. 56. If the missing side is ||
to the opp. side, then itisa
 that is a rectangle. If the missing
side is not || to the opp. side, then it is a trapezoid. 57. If
each of the 2 missing sides is || to its opp. side, then it is a
7. If opp. sides are also ==, then it is a rhombus. If only
one pair of opp. sides is ||, then it is a trapezoid. If the
non-{| sides of the trapezoid are =, then it is an isosc.
trap. If no opp. sides are ||, but the missing sides are =,
thenitis a kite. 58. If both missing sides are || to their
opp. sideg, then it is a £7. If all sides are =, then itisa
rhombus. If only one pair of opp. sides is ||, it is a
trapezoid. If the trapezoid’s non-|| sides are =, it is an
isosc. trap. 59. If both pairs of opp. sides are ||, then the
figure is a (7 that is a rectangle. If the sides are also
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NM = NK. So, for the points N -

all =, then the figure is a square, which is alse a rhombus. .

LI only one pair of opp. sides is |, then the figure is a
i trapezoid. If no pair of opp. sides are =, but if two pairs

of adj. sides are =, then the figure is a kite. 60. All

i squares are rhombuses, so choice A is true. All squares
; are &, s0 choice B is sometimes true and choice D is

always true. Trapezoids are never 1, so the answer is

i choice C. 61. Since a rectangle is a 7, choices F and G -
i are always true. Sides of a rectangle form right 4, so

i choice H is always true. Only rectangles that are squares
. have all sides =, so the answer is choice 1.

! 62. By def. of rhombus, the answer is choice C.

63. Since a square and a rectangle each have 4 right 4

and since right 4 are =, eliminate choices F and G. A
! square has more restrictions than a rectangle that all &7
i do not have. The answer is choice H. 64. [2] The slope of

AB is —3.The slope of BC is 1. Since the product of the

slopes is not —1, AB and BC are not 1. Since there is
i one £ that is not a right £, and since a rectangle
i requires 4 right 4, the figure could not be a rectangle.

[1] incorrect slope OR failure to recognize the information

provided by the slopes 65.3 + 6> 8,3 + 8 > 6, and
i 8+ 6> 3,50 since the sum of the lengths of any 2 sides
Pis greater than the third side, 8, 6, and 3 could be the

i lengthsofa A. 66.7 +20> 5,20 + 5 > 7, but 5 + 7 is

not > 20. So, 5,20, and 7 cannot be the measures of a A,
67.8+5>3,8+3>5but3d +5is not > 8. 50,3, 3,
and 8 are notthe measures of the sides of a A. 68. Since

: MN =SR,SR = MN = 28 mm. 69. Since VT = P,

VT = PO = 16 mm. 70. Since §T = MQ, then ST =

! MQ=12mm. 71.Since 20 =/ T.msQ = ms.T =

130. The sum of the interior 4 of a quadrilateral is 360, so

{ msS=msLM =360 — (130 + 90 + 58) =360 ~ 278 =

B 72, V=P soms/V=m/P=90,73. /R=
£LN,so m4LR = msN = 58. 74. The slope will be —3
and the y-intercept is 4, 50 the equation is y = ~3x + 4.

Check Skills You'll Need _For complete solutions see -
Daily Skills Check and Lesson Quiz Transparencies or

i Presentation Pro CD-ROM.

1.ASA 2a. LHGE 2b. £GHE 2c. £HEG 2d.GH
2e. HE 2. EG 3.They are |.

" i Check Understanding 1. Yes; by the Convefée of the

Same-Side Int. Angles Thm., both pairs of opp. sides are

|| 2. Since opp. 4 ot a 7 are ==, 6y + 4 = 3y + 37:3y =

Wy =1LmLE=6y +4=6(11)+4=66+4=70=

! mLGumF =180 —70 =110 = m2H. 3. Since the
diag, of a £7 bis. each.other,a =6+ 2and b + 10 =

{ 2a ~ 8. Substitute b + 2 for « in the second equation:
b+10=2(b+2)-8b+10=2b+4-8b+10=
! 2b—db=1da=b+2=1442 = 16 4. From Thm.
! 6-4,HG = GF = FE = 2.5. Froni the diagram, EH =

! HG+ GF+ FE=25+25+25=725.

i Exercises 1. Since opp.sides of a 7 are'||, same-side int.

4 are suppl.:x + 53 = 180; x = 127. 2. Since opp. sides
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of a (7 are ||, same-side int. 4 are suppl.:x + 113 = 180;
x = 67. 3. Since opp. sides of a £7 are ||, same-side int. &
are suppl.:.x + 104 = 180;x = 76. 4. Since opp. sides of
a 7 are ||, same-side int. 4 are suppl.;x + 56 = 180;x =
124. 5. Since opp. sides of a £7 are ||, same-side int. 4
are suppl.: x 4 80 = .180; x = 100. 6. Since opp. sides of
a 7 are ||, same-side int. 4 are suppl.:x + 62 = 180;x =
118. 7. Since opp.sides of a 7 are =4y + S = 8:4x =3,
x =3 8 Sinceopp.sidesofa (Tare =,3r +2 = 14;3x =
12;x = 4. 9. Since opp.sidesofa Tare =7y — 2 =

3x + 6;2x — 2 = 6;2x = 8,x = 4. 10. Since opp. sides of a
are=,2x +4=10,50x =3.GM = FE =10 and G =
EM =7x—1=7(3) — 1 =20 11. Since opp. sides of a 7
are =,x—35=185,50x=22. AB=DC=x+16=
22+ 16=23.6and BC=AD =185 12. Since opp. &
ofa (7 are =, 6a + 10 = 130; 6a = 120;a = 20. 13. Since
opp. & of a 7 are =,3a + 50 = 104;3a = 54,2 = 18.
"14. Sinceopp. dofaTare=,4a —4 =20+ 30,20 -4 =
30;2a = 34;a = 17. 15, Since opp. & ol a L7 are =, ‘
da—12=3a0a =12.m2 0 = msS = 3a = 3(12) = 36.
nm/R=miP =180 — 36 = 144 16. Since opp. 4 of a
Tare=,20a +30=17a + 48;3a + 30 =480 + 10 =
16;a=0.msl=msH=5a=50)=300msl=ms K =
180 — 30 = 150 17. Since the diagonals of a /7 bis. each
other,2x = y + 4 and y = x + 2, so substitute x + 2 for y
in the first equation: vy = (x + 2) + dix=6.y=x+ 2 =

6 + 2 =8 18. Since diagenals of a /7 bis. each other, 2x =
y + 3and y = x + 2, so substitute x + 2 for y in the first
equation:2x ={x +2) + Jx=5y=x+2=4+2=7
19. Since the diagonals of a £7 bis. each other,2y = 3x ~ 1
and y = x 4+ 3, so substitute x 4+ 3 for y in the first
equation: 2(x +3) =3x—1;2x +6=3x - Lix=Ty =
x-+3=7-3 =10 20. Since the diagonals of a 7 bis.
each other,3x = 2y and 2x = y + 3,50y = 2x = 3.
Substitute 2x — 3 for y in the first equation: 3x = 2(2x — 3);
x=4x—-6,x=06.y=2r-~3=2(6)—-3=9 21.The
diagonals of a £7 bis. each other, so 6y = 8x and 2y =

2x 4+ 2,50 y = x + 1. Substitute x + 1 for y in the first
equation: 6(x + 1) = Bx;6x + G =8x;x=3.y=x+1=
3+1=4 22 ByThm.6-4, ED=FEF=12.FD =

EF+ ED =12 + 12 = 24 23. Pick 4 equally spaced
lines on the paper. Place the paper so that the first
button is on the first line and the last button is on the
fourth line. Draw a line between the first and last
buttons. The remaining buttons should be placed where
the drawn line crosses the middle 2 || lines on the paper.
24. By Thm. 6-4, ZU = XT = 3. 25, By Thm.6-4, XZ =
XT=3.26.ByThm.6-4,UZ = XZ = XT =350 XU =
XR+ZU=3+3 =6 27.ByThm.6-4,UZ = XZ =
XT=3,50TZ=XR+ XT=3+3=6. 28.ByThm.
6-d,UZ =XZ=XT=3,50TU=TX+XR+ZU~=
3+3+3=9. 29, By Thm. 64, XV = WY =225,

30. By Thm., 6-4, YX = WY = 2.25. 31. By Thm., 6-4,
YX=XV=WY=22550YV =YX+ XV=225+
225 =45 32. By Thm. 64, YX = XV = WY = 215,50
WX =YX + WY = 2325 + 2.25 = 4.5. 33. By Thm. 6-4,
YX=XV=WY=225s0WV=ATV+YX+ WY=
2254+225+225=675 34.CD=AB=8BC-5

and AD = BC.P=AB+ BC+CD+ AD = '

(BC - 5) + BC + (BC — 5) + BC = 48;4BC — 10 =

‘48;4BC =58, BC = [4.5.50,AB=CD=5C-5=

i 145-5=950r95in,and AD = BC =145, or 14.5in.
i 35.BC=AD=24B+T7and CD = AB. P =

! AB+ BC+ CD + AD = 9% AB + (2AB +7) + AB +

(2AB + 7y = 6AB + 14 = 92,648 =78,CD = AB = 13,

: orl3cm,and AD = BC =248 +7 =2(13) + 7= 33,0r
{ 33 cm. 36a. Opp.sides of a O are ||: DC. 36b. Opp.

¢ sides of a £z are [: AD. 36c. If lines are |, then alt int. 4
i are =:=, 36d. Reflexive 36e.2 4 and an included side
i are = ASA. 36f. Corr. parts of = A are =; CPCTC.

i 37a. Given 37b. Opp.sides of a (7 are ||, by def of 7.

i 37c.If 2 lines are ||, then alt. int. 4 are =. 37d.1f2 lines
i are ||, then alt. int. 4 are =. 37e. Reflexive Prop. of =

i 37f.2 4 and an included side are =: ASA, 37g.2 4 and
i an included side are =: ASA. 37h. Corr. parts of = A

i are =: CPCTC. 37i. CPCTC

38 [MnPQisa o]
' _ Gi\i’en : \
ZMand 2N |[£Nand 2P [[£Pand £Q
are suppl. are suppl. - |}are suppl.

Same-side int. 4 of Il lines

| .

Two 4 suppl. to the same £ are =.

39. Since alt. int. 4 of || lines are =, n21 = 38. By the
Triangle Angle-Sum Thm.,m£2 = 180 — (110 + 38) =

: 32.Since opp. 4 of a 7 are =,m /3 = 110. 40. Since
i same-side int. 4 of || lines are suppl.,m£1 + 71 + 28 =
i 180,50 m41 = 180 — (71 + 28) = 81. Since alt.int. -

4 of || lines are =,m42 =28 and m£3 = 71.

{ 41.ms1 + 85 = 180,50 m£1 = 95. By the Triangle
i Ext.Angle Thm.,m<2 + 48 = 83,50 m£2 = 37.
Since alt. int. 4 of || lines are =, m£3 = m£2 = 37,

42. Only if the horizontal lines are || can Brian

{ assume that QS = SV Since they are noi marked

{ as ||, the horizontal lines may not be ||. 43. Since

‘same-side inl. & of || lines are suppl., if one £ is x and

i the other is 9x, then x + 9x = 180,50 x = 18.One £ is 18
and the other is 9(18), or 162. 44. Since same-side int. &

of || lines are suppl., 2x + x = 180, 50 x = 60.

i* 45, Since same-side int. & of || lines are suppl.,y + 3y =
i 180,50 y = 45. Since opp. 4 of a Jare =,y = 3x;

i 45 = 3x;x = 15.-46. Since same-side int. & of |t lines

i aresuppl,x + 71 = 180, s0 x = 109. Since opp. 4 of a

i gare=,y +21l =x,s50y + 21 =109andy = 88.

i Sinceopp. 4ofarvare=,z—5="Tl,s0z =76.

! 47.Sinceopp. £ofa Jare=,2v — 1= x + 24ix =25

i Since same-side int. 4 of ||-lines are suppl., (y + 16) +

(x -+ 24) = 180,50 y + 16 + 25 + 24 = 180;y = 115.

. 48. Since opp.sidesofa Dare =,x =yandx +y =

i 3y — 6. Substitute x for y in the second equation: x -+ x =
i 3x —6;—x = —6;x = 6.x =y = 6 49. Since opp. sides

[ ofagare=2v—12=x—2,50x = 10.Also,y =8 — y;
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2y = 8,y = 4. 50. Since diagonals of a £7 bis. each other,
Le=5S=x+7Tx~5=T7x=12.Also,6y + 1 =4y + 9;
2y +1 =92y = 8;y = 4. 51. Since the diagonals of a
L7 bis. each other, AE = EC,s03x + y =2x + y;x = 0,
AC=AE+ EC4x + 10 = (3x + y) + (2x + y);
H0)+10=3(0) + y+2(0) + y; 10 = 2y;y = 5

52. Since the diagonals of a £7 bis. each other, 2x = 3y
andx + 8 = 2y + 5,s0x = 2y — 3. Substitute 2y — 3 for
x in the first-equation: 2(2y — 3) = 3y;4dy — 6 = 3y;
y=06x=2y—-3=2(6)~3=9 53.Theopp. 4ina

7 are =, 50 they have = measures. Consecutive 4 are
suppl., so the sum of the given Z with a consecutive 2 is
180. One of the other 4 will have the same measure as
the given 2. The other 2 4 will be suppl. to the given 2.
54a. Draw a 07 and then “squish” it for the second one. =
Answers may vary. Sample: i
* 54b. Noj; the corr. sides may
be =, but the 4 may not be.
55a. Given 55b. Both pairs
of opp. sides of a quad. are
=, by def of £7. 55¢. Opp. _
sides of a 7 are =. 55d. Trans. Prop. of = 55e. If 2 lines |
are || to the same line, then they are || to each other. :
55f. If 2 lines are |, then the corr. 4 are =, 55g. Trans.
Prop.of = 55h. 2 4 and a nonincluded side are =: AAS.
55i. CPCTC 56. Answers may vary, Sample: (1) LENS and
NBTH are . (Given) ) £ ELS = £ ENS and £ GTH =
£GNH (Opp. & ofa r7are =) (3) £LENS = LGNH
(Vert. dare =)@ LELS = LGTH (Trans. Prop. of =)
57. Answers may vary. Sample: In 7 LENS and NGTH,
GT | EH and EH || LS by the def of £7. Therefore, LS ||
GT because if 2 lines are || to the same line, then they are
|| to each other. 58. Answers may vary. Sample: (1) LENS
- and NGTH are &. (Given) (2) £ GTH = £ GNH (Opp. &
ofa Dare =) (3) LENS = £ GNH (Vert. 4 are =)

@ EL || NS (Opp.sides of a 7 are =) (3) ZLEN is
suppl. to ZENS. (Same-side int. 4 of || lines are suppl.)
® £LEN = £GTH (Trans. Prop. of =) () £E is suppL.
to £7.(Suppl. of = 4 are suppl.) 59. Answers may vary.
Sample: In TRSTW and OXYTZ, L R=/Tand £X =
£.T because opp. 4 of a 7 are =.Then, ZR = £X by the
Trans. Prop. of =. 60.In ORSTW and OXYTZ,..;

XY | TW and RS || TW by the def of a D.Then'?ﬁ'”
RS because if 2 lines are || to the same line, then they

are || to each other. 61. AB || DC and AD || BC by def.
of 0. 42 = £3and £1.= £4 because if 2 lines are ||,
then alt. int. 4 are =. 23 = /4 because if 2 4 are

each = to 2'= 4, then they are = to each other. By def.
of bis., AC bisects 2~ DCB. 62a. Given: 2 sides and the
included £ of ZABCD dre = Lo the corr. parts.of
 OWXYZ. Llet£A =W, AB=WX,and AD = WZ.
Since opp. & ofa Jare=,/A=/Cand W= Y.
Thus, £C = £ Y by the Trans. Prop. of =. Similarly, opp.
sides of a 7 are =,thus AB=CDand WX =ZV
Using the Trang. Prop. of =, CD = ZY. Since opp. sides
- of a 7 are || and same-side int. 4 are suppl., ZA is
suppl. to £D,and 2 W is suppl. to 2 Z. Suppls. of =

4 are =, thus £D = £Z.The same can be done to prove

Geometry Solution Key =

i 71.Since both pairs of opp. sides of the quad. are |
i 7. 72. Any information leading to the conclusion that
i £ ACD and £ZACB are rt. 4 is needed. Answérs may

: vary. Sample: AC L DB 73.Since alt. int. 4 of || lines
i are=,ms] =49, 74. Since same-side int, 4 of [l lines

LB = £ X Thereiore, since all corr. 4 and' sides are =,
then DABCD = OWXYZ. 62b. No;opp. 4 and sides

i are not necessarily = in a trapezoid. 63. Since opp. sides
{ ofamare=,2v=x+ 5,50x=5and JM = 2y =

i 2(5) = 10. 64. From Exercise 64, x = 5,50 ML = JK =

i 3x —4 =3(5) — 4 = 11. 65. Since opp. 4 of a 7 are =,
POy =Ty + 28,2y =28y =14.msL =Ty +128 =

: 7(14) + 28 = 126 66. From Exercise 63, y = 14,50 ms.J =
i 9y =
! the missing £ measures 160. 68. 180 — 32 = 148

i 69. Consecutive 4 are same-side int. 4 of || fines, so they

i aresuppl:(x + 5) + (dx — 10) = 180;5x — 5 = 180;

i Sx=185x=37x+5=37+5=42and 4x — 10 =

¢ 4(37) — 10 = 138. Since 42 < 138, the measure of the

i smaller £ is 42. 70. Since both pairs of opp. sides arz ||,

9(14) = 126. 67. In a £7 there are 2 pairs of = 4,50

thé quad. is a £7. Since all sides are =, the £7 is a rhombus.
Litis a

are suppl.,m«£2 = 180 — 49 = 131. 75. Since corr. 4 of |
lines are =, ms3 =49 76.ms4 = 180 — 49 = 131

READING MATH __Ppage 302

(D LENSisa 7 and NGTH isa 0. (Given)
@ £L=4N,LN= £T (Opp. £ ofa O are =)
i (@ £L = £ T (Trans. Prop. of =)

Check Skills You'll Need For complete solutions see

i Daily Skills Check and Lesson Quijz Transparencies or
i Presentation Pro CD-ROM. ;
P (5 3), (% %), they bis_ect each other. 2. Slope of BC =

212

: %, slope of AD = % The slopes are =. 3. Yes; they are
_vertical lines. 4. 7 ‘
i Investigation 1. The slope of one pair of opp. sides is .

: % = _il = —4.The slope of the other p_air of opp. sides
SIS EEE = '53 Since the slopes of opp. sides 'éra .I=; both pairs

of opp.sides are ||, so the quad.isa 7. 2.1 the diagonals

of'a quad. bisect each other, then the quad.is a 7.

3. The slope of both new sides is % =3 = ~1,s0itis

a 7. 4.If a quad. has 1 pair of = and || sides, then the -
quad.isa 7.

Check Understanding 1. If QP and RS are both |-
and =, then QPSR is a (7.The same-side int. 4 must be
suppl. for QP to be || to RS, so (a + 40) + a = 180;2a +
40 = 180; a + 20 = 90; a = 70. The opp. sides must be =,

{s03c—3=c+ 12k —3=12c=4dc=2 2a. Yes;a

i pair of opp. sides are || and =, so by Thm. 6-6, it is a 7.

{ 2b. Noj; the diagonals do not necessarily bisect each

i other, so the figure could be a trapezoid. 3. Once in

© place, both rulers show the direction and remain J|. Keep
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the second ruler in place and move the first ruler to get
the compass reading. '

. Exercises 1. Since the diagonals of a 7 bis. each ather,
4y — 5 = 3x,s0x = 5. 2. Since the diagonals of a £7 bis.
each other,2v = 6,s0x = 3. Also,2y — 1l =y + 3,50y =
4. 3. Since the diagonals of a 7 bis. each other, 3x =
x+32.80x =168 Also3y=y+
of opp. sides is both = and ||, then a quad.is a O, 50

6x — 4 =3y + 1;3x = 5;x = 3. 5. Since alt. int. 4 are =,

DC || AB,soif DC = AB, then the quad. is a 7.

Sy — 8 =72¢ + 7:3x — 8 = 7;3x = 15;x = 5; the quad. is -
a 7 when x = 5. 6. Since a pair of opp. sides are =, the
quad.is a &7 if AB || CD, and they are || if the alt. int. é
are =;4ry — 1 =x + 38;3x — 1 = 38;3x = 39, x = 13.

7. Yes; since both pairs of opp. sides are =, the quad.isa
3. 8. No;since only one diagonal is bisected, the quad.
could be a kite. 9. Yes; since both pairs of opp. 4 are =
the quad. is a £7. 10. No; since one pair of opp. sides is =
and the other pair is ]| the quad. could be an isosc. -
trapezoid. 11. Yes;since alt. int. 4 are =, both pairs

‘of opp. sides are ||, so the quad. is a &7 by def of 7.

12. Yes; since one pair of opp. sides is both || and =, the
quad.is a £7. 13. Yes;both pairs of opp. sides are ||, 50 it
" is a L7 by def. of 7. 14. No;since alt. int. 4 are not
necessarily =, the figure could be a trapezoid. 15. No;
the quad. could be a kite. 16. It remains a 7 because
the shelves and connecting pieces remain || and =.

17a. By Thm. 6-5: bisect. 17b. XR 17¢. AXYR

17d. ASA 17e. alt.int. 18. A conditional for Thm. 6-1
is, if a quadl. is a 7, then the opp. sides are =. A conditional
for Thm. 6-7 is, if both pairs of opp. sides of a quad. are =,
then the quad. is a £7. A biconditional is, opp. sides of a
quad. are = if and only if the quad. is a £7. 19a. Dist.
Prop._19b. Both sides are divided by 2: Div. Prop. of Eq.
19¢. AD | BC, AB | DC 19d. If same-side int. 4 are
suppl., the lines are ||. 19e. Def. of &7 20. Yes; Thm. 6-8:

© 30 F

2,50y = 1. 4. If a pair

Have the diagonals

bisect each other; bul

have each pair of '

A diagonals create
different sets of = and
suppl. 4. Answers
may vary. Sample:
31. The sum of the

" measures of the 4 of
a quad. is 360 and two
of the 4 have a sum

: c
D - H

! of 240, so the remaining 2 4 have a sum of 120. Their
i measures €an be 10 and 110, 20 and 100, 3¢ and 90, 40
! and 80, 50 and 70, and 60 and 60. So, there are 6

i possibilities and only one (60 and 60) that makes a (3.
i The probability is 5 132, Since A is 3 units down and

1 unit [eft of B, D should be 3 units down and 1 unit left

i of C:(4,0). 33. Since Bis3 unitsupand 1 unit right of
{ A, £ should be 3 units up and 1 unit right of C: (6, 6).
{34, Since B is 2 units up and 3 units left of C, F should
{ be 2 units up and 3 units left of A: (—2
i show thataquad.isa 71
i if both pairs of opp. 4 are =, if both pairs of opp. sides
i are =, if diagonals bis. each other, if all consecutive 4

4) 35 You can

are suppl or if one pair of opp. sides are both || and =

36. Answers may vary. Sample: D ATRS = ARTW
i (Given)

@ RS = WT £SRT = L WTR (CPCTC)

. (@ SR || WT (If alt. int. 4 are =, then lines are ||.)

@ RSTWis a 7. (If one pair of of opp. sides are || and =
! thenitisao. 37.(0) AB=CD,AC =BD (leen)

@ AcDBisa 0. (If opp. sides are =, thenitisa 3.)

Both pairs of opp. 4 are =. 21. No; no thm. states that if

a diag. bis. opp. 4, the quad. i$ a 7. The figure could be a
kite. 22.Yes; Thm 6-6: One pair of opp. sides is both =
and ||. 23. Noj the figure could be an isosc. trapezmd
24. Yes; Thm. 6-7: Both pairs of opp. sides are =

25. Yes; Thm. 6-5: The diagonals bis. each other. ,

26. Both pairs of opp. sides must be ||. Same-side int. 4
are suppl.: (3x + 10) + (8x + 3) = 180; 11x + 15 = 180,
11x = 165;x = 15. Same-side int. £ are suppl.:

Sy + (3x + 10) = 180; 5y + 3(15) + 10 = 180;5y + 55 =
180; 5y = 125;y = 25. 27. Both pairs of opp. sides are =:
y—9=2y+2y~9=2%y=113x+ 6=y + 4

I+ 6=11+43x+6=15x+2=5x=3 28.One
pair of opp. sides is both || and =. Alt.int. 4 are =
da—33=2a+ 15;2a - 33 =152a = 48;a = 24. Opp.

. sidesare =:3¢ —5=2c+ 3;c —5=3;c=8. 29.The
diagonals bis. each other.s = 2.6k and m + 9.1 =

4k — 3.5. Substitute 2.6k for m in the second equation:
26k + 9.1 =4k — 35126 = Ldigk=9,m =26k =
2.6(9) =234, ‘

Geometry Solution Key

(3 M is the midpoint of BC. (The diagonals of a 7 bisect
i each other.) @ AM is amedian. (def of a med1an)

| 38. v IE

G{—4,1)and H(1,3)

39. m W= 180 — 128 = 52.

F ~t The answer is choice C.

40.m28 = msN = 128.The
answer is choice F. 41.The

¢ hi first sentence states that the

warp and weft form small

rectangles. The answer is

choice C. 42. From the last

sentence, it forms

[=1]

3]

-4 |-2 |0 2X

nonrectangulat 7. The answer is choice H.

. 43.12](D ANRJ = ACPT (Given)

@NI=CT

(CPCTC) 3@ NT || TC (Given) )@ JNTCisa .
(If opp. sides of a quad. are both || and =, then the quad.

isarg.) 44[4] a. 7x — 11 = 6x;x = 11 b, Yes;
i mLABC =Tx—11=7(11) — 11 =66 and m£D =

i 180 — (5x — 7 + 6x) = 180 —

(5(11) - 7 + 6(11)) =

: 180 — 114 = 66. Since alt int. 4 are =, AF || DE. c. Yes;
i BD || FE and BF | DE so BDEFis a £7 by def.

i of 7. 45. Since opp.sides of a 7 are =,a + 15 =

! 23,s0a = 8. Since opp. sides of a 7 are || and since

i same-side int. 4 of || lines are suppl., 42 + 2/ = 180;

i 6h = 180;/ = 30. Since opp. & of a 7 are =,

i of=ap= 4(30) = 120. 46. Since opp. sides of a 7

fare=3m—12=m+17.2m—12="72m =19,
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m = 9.5, Since opp. sides of a 7 are || and since same-
_side int. 4 of || lines are suppl., 8x + 15 + 3x = 180;
1lx + 15 = 180, 11x = 165;x = 15. 47. Since opp. sides
ofaJare=,f-3=8s0f=11.Since opp. £ of a 7
are =,§ =102, 50 ¢ = 204. Since opp. sides of a 27 are ||
and since same-side int. 4 of || lines are suppl., 6e + 102 =
180; 6 = 78;e = 13. 48. It is given that AD = BC and
£LDAB = £ CBA. By the Reflexive Prop. of =, A5 =
BA.Thus, ADAB = ACBA by SAS,s0 AC = BD by
CPCTC. 49, Write a conditional using one parl as the
hypothesis and the other part as the conclusion. Then
write its converse. If a quad. is a 7, then the diagonals -
bisect each other. If the diagonals of a quad. bisect each
other, then it is a £7. 50. Write a conditional using one
part as the hypothesis and the other part as the
conclusion. Then write its converse. If two lines and a
transversal form = corr. 4, then the two lines are ||. If
two lines are ||, then a transversal forms = corr. 4.
31. Write a conditional using one part as the hypothesis
and the other part as the conclusion. Then write its
converse. If the prod. of the slopes of two nonvertical
lines is —1, then they are 1. If two nonvertical lines
are L, then the prod. of their slopes is —1.

‘o, '

CHECKPOINT QuIZ 1 page 310

1. Since same-side int. 4 of |f lines are suppl., ms1 =
180 — 121 = 59. Since opp. 4 are =, ;.22 =121, and
mL3=msl =159, 2. Since alt. int. 4 of || lines are =,
m£.] = 43, By the Triangle Angle-Sum Thm., m22 =
180 ~ (43 -+ 75) = 62. Since alt. int. 4 of || lines are =,

- mL3=ms2 =62, 3. Since opp. sides of a 7 are || and
since alt. int. 4 of | lines are =,m43 = 26, By the
Triangle Ext. Angle Thm.,m22 = 26 + 48 = 74.m21 =
180 — m£2 =180 — 74 = 106 4. Since just one pair of
opp. sides is ||, the quad. is a trapezoid. Since the non-||
sides are =, the trapezoid is an isosc. trapezoid. 5. Since
both pairs of opp. sides are ||, the quad. is a 7=. Since one
£ is right, then the £ opp. it is right, and the two =~
remaining 4 must also measure 90, since they are suppl.,
so the 7 is a rectangle. 6. Since same-side alt. int. 4 are
suppl., both pairs of opp. sides are [}, so the quad. is a 7.
Since all 4 & are rt. 4,the 7 isa rectangle. 7. Since
same-side int. 4 of || lines are suppl., (2x + 10} +

(2x ~ 10) = 180; 4x = 180;x = 45. Since opp. 4 are =,
y+20=2x - 10;p + 20 = 2(45) — 10; y -+ 20 =

90 — 10;y + 20 = 80; y = 60. 8. Since diagonals of a o
bis. each other, 4x — 2 = 2x;2x — 2 = (; Ax—1) =0
x=1Als0,2y =35r — 1;2y ="5(1) ~ 1;2y = 4;y = 2.

9. By Thm.6-4,CE=AC = 103.AE=AC + CE =
10.3 +10.3 = 20.6 10. Since opp. sides are not || and

2 pairs of ad]. sides are =, the quad. is a kite.

TECHNOLOGY page 311

1. The diagonals of a rectangle are =. 2.The diagonals
of a rhombus are 1 to each other and bis. the 4. 3.The
diagonals of a square are ==, 1 to each other, and bis: the
4. 4.If the diagonals of a (7 are £, thenthe Tisa
rhombus. 5. If the diagonals of a £7 are =, then the 7 is

: arectangle. 6. If the diagonals of a2 7 bisect its 4, then
{ the &7is a rhombus. 7. If the diagonals of a trapezoid
i are =, then the trapezoid is an isosc. trapezoid.

IATEG

Check Skills You'll Need For complete solutions see

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

1.4.6 2.7 3.109 4.4.75 5.3.5 6.9.5 7.71 8.71

: The rhombus is not a
square because it has
no right 4. The
rectangle is not a
square because all 4
sides aren’t =,

i Check Understanding 1. In a rhombus, the diagonals
i arg 1,s0the m<1 = 90.The rhombus is a 7, 8o opp.
i sides are || and alt. int. 4 are =:m<2 = 50. The

diagonals of a rhombus bisect the 4, so m23 = 30, By

the Triangle Ext. Angle Thm., m£4 + m£2 = 90, s0

i ms4 =90 — 50 = 40. 2. Since the diagonals of a

; rectangleare =,5y —9 =y + 5;4y ~ 9 = 54y = 14;

| y=33FD=GE=y+5=3L+5=8l 3. No:ifone
i diagonal bisects two 4, then the figure is a rhombus and
: cannot have non-= sides. 4. Yes; if the ropes are L to

i each other, then the endpoints of the ropes are the

! vertices of a.square.

i Exercises 1. Since the diagonals of a rhombus bis, the

4, the diagonal forms an isosc. A, so m2l = ms2 =

mL3 =msd = %M = 38. 2. Since the diagonals of a

rhombus bis, the 4 and since opp. 4 of a (7 are =,

ms1 = 26.By the Triangle Angle-Sum Thm., m/£2 =
i 180 — (26 + 26) = 128. Since opp. 4 of a T.are =,
mé3 =mel =128, 3. Since opp. 4 of a 7 are =,

i ms1 = 118. Since all sides of a rhombus are =,

! the diagonals form isosc. & with = base 4,50

miil+2ms2=180,50118 + 2m22 = 180; .

i 39+ mL2 =90;ms2 = 31. Since ait. int. 4 are =,
i m£L3=ms2 =731 8. Opp. sides of a C7are =, s0ms3 =

113. Since same-side int. 4 of || lines are =,m£2 + m44 =
180 ~ 113 = 67. Since the diagonals of a rhombus bis.
each other,ms 2 = mz4 = %—7 = 33.5. Since alt. int. &of ||

! lines are =,msl =ms4=335. 5. Since opp.sides of a

07 are = and the diagonals of a rhombus bisect the 4, -

- m£3 = 58. Since the diagonals of a rhombus are L,

m£2 = 90. Since the diagonals of a rhombus bis. the 4,

! msl=med =180 — (90 + 58) = 32. 6. Since the

diagonals of a rhombus are 1,m21 = 90. By the

i Triangle Angle-Sum Thm.,m/2 = 180 ~ (90 +30) =
; 60.Since opp. 4 of a 7 are = and the diagonals bisect the

&,ml3 =mzs2 = 60.Since alt. int. 4 of || lines are =,

m£4 = 30. 7. Since the diagonals of a rhombus

¢ are .l and since the sum of the measures of a A = 180,
i m£1 =180 - (90 + 35) = 180 — 125 = 55. Since opp. &
i ofa (7 are = and since the diagonals of a rhombus bisect

! each other, m/2.= 35, Since alt. int. 4 of || lines are =,
! m43 =msl = 55. Since the diagonals of a rhombus
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are 4, ms4 = 90. 8. Since the diagonals of a rhombus
bisect the /4, ms1 = 60. Since the diagonals are 1, m£2 =
90. Two opp. & measure 120 each, so their sum is 240. The
sum of the measures of the 4 of a quad. is 360,50 the
sum of the other two & is 360 — 240, or 120. Each of the
remaining 4 15 60. Since the diagonals bisect the &, mZ3 =
or 30. 9. Since the diagonals of a thombus are L,
le m£.3 = 90. Since the diagonals of a thombus
bisect the &, the two acute 4 measure 2(35}), or 70, so
the other pair of 4 measure 180 — 70,0r 110. S0,m£2 =
TO, or 55. 10. Since the diagonals of a rectangle are =,
x=2y—4s0x=4. LN=MP=x=4 11. Since the
diagonals of a rectangle are =,5x — 8 = 2v + 1;3x = 9;
r=3.LN=MP=2x+1=2(3)+1=7 12, Since the
diagonals of a rectangle are =,3x + 1 = 8x — 4; =3x =
—Sx=1.LN=MP=3x+1=3(1)+1=4 13. Since
the diagonals of a rectangle are =,9x — 14 = Tx + 4 2x =
18,x=9.ILN=MP=T7x+4=709)+4=063 +4=467
14. Since the diagonals of a rectangle are =,7x — 2 =

4x+3 3 =5;x;%.LN=MP=4x+3=4(%)+3=
j3” ti=5= 9% 15. Since the diagonals of a rectangle

are =, 3\+5 Ox — 10; —6x = —15; 1—5 LN=MP=
9r — 10 = 9(3) — 10 = % — F' =2 = 12} 16. Impossible;
if the == diagonals btsect each Dther then itisa 7 that is
a rectangle, so if the quad. has no right 4, then the =
diagonals must not bisect each other. Thus, it is not a 7.
17. Yes; it is possible to have = diagonals in a rectangle.
If the diagonals are 3 cm and a pair of sides are 2 cm,
then the remaining 2 sides are V3 cm. 18. Impossible;
all A4 must be right 4 since consecutive & are same-side
int, & of || lines, so the 4 must be suppl. So, all 4 then
must be right 4. If all 4 are right, then the figure is a
rectangle. 19. Impossible; if the diagonal creates = 4
at one vertex, then since alt. int. & of || lines are =, it
also creates = 4 at the other vertex. If a diagonal b1sects
the 4, then the figure is a rhombus and has 4 = sides.
The diagram shows that the 4 sides are not =. 20. Yes;
the 4 are bisected. [T the bisected 4 are =, then the
quad. is a rhombus. 21. Yes; the diagonals are L, and if
they also bis. each other, the quad. is a rhombus. Since
the rhombus has a right £, the rhombus could be a square.
22. Both pairs of opp. sides on the frame remain =, so by
Thm. 6-7,it is a £7. 23. She can measure the shelves and
sides of the bookshelf, If the shelves are the same length,
and the sides are the same height, then since opp. sides
of the quad. are =, the quad. is a £7 by Thm. 6-7. Then
she can measure the diagonals. If the diagonals are =,
then the figure is a rectangle by Thm. 6-14. 24. The
diagonals of the 7 are =, 50 it is a rectangle. The
diagonals of the (7 are .|, 50 it is a rhombus and has =
sides. A rectangle that has = sides is a square.

25-34. Symbols may vary. Sample: parallelogram: o,
rhombus: /M, rectangle: [, square: [5]

25, 5] 26. 7, M, 3],
27. o, m, 3, [5] 28. o, 0w, O, [5]
29. o, i5] 30. o, m, o, 5]
3.0, , 01, 5] 32.0,5
33. W, [5] 34, m, [5]

Geometry Solution Key

: 36

P37,

35, Diagonals are = and ..
Diagonals are = and L.
Diagonals are = and L.

38a. Opp. sides are = and |.
Diagonals his. each other. Opp.

4 are =. Cansecutive 4 are suppl.
38b. All 4 are rt. 4. Diagonals are
=. 38c. 4 sides are =. Diagonals

i are L bis. of each other. Each diagonal bisects 2 4.

39, Use any of the defs. or theorems relating to the

| properties of a 7. Answers may vary. Sample: Using

i Thm. 6-5, draw diagonal 1 and construct its midpt. Draw
i aline through the midpt. Construct segments of length.
i of diagonal 2 in opp. directions from the midpt. Then

! bisect these segments. Connect these midpts. with endpts.
{ of diagonal 1. 40. Use any of the defs. or theorems

i relating to the properties of a rectangle. Answers may

{ vary. Sample: Using 6-2 and the fact that rectangles have
! 4right 4,construct art. 2 and draw diagonal 1 [rom its
i vertex. Construct the | from the-endpt. of the opp. end
i of diagonal 1 to a side of the rt. 2. At the intersection,

: repeat to other side. 41. Use any of the defs. or theorems

relating to the properties of a rhombus. Answers may
vary. Sample: Using Thm. 6-10, do the same construction
as for a rectangle-in Exercise 39, but construct a L line

- at the midpt. of diagonal 1. 42. Use any of the defs. or

theorems relating to the properties of a square. Answers
may vary. Sample: Using Thm. 6-5, 6-10, and 6-14, do the

! same construction as for 41, except make the diagonals =.
i 43. Construct the L bis. of a segment and arbitrarily

i choose two points on it that are not equidistant from the
i midpt. of the segment. Answers may vary. Sample: Draw
i diagonal 1. Construct a line L toit af a pt. not the midpt.

i Construct segments of length of diagonal 2 in opp.

i directions from the pt. Then bisect these segments. Connect
i these midpts. to the endpts. of diag. 1. 44. Use any of the

defs. or theorems relating to the properties of a’
trapezoid. Answers may vary. Sample: Draw an acute £

i with the smaller diagonal as a side. Construct the line ||

to the other side through the non-vertex endpt. of the

| smaller diaggnal, Draw an arc with compass set to the

length of the larger diagonal from the non-diagonal side
i of the £, passing through the | line. Draw the larger
. diagonal, and then draw the non-|| sides of the trapezoid.

i 45.%Yes:since all rt. & are

=, the opp. & are =,soitis a

i [7.Because the 7 has all rt. 4, il is a rectangle. 46. Yes;
i 4sides are =,50 the opp. sides are =.Thus, itisa 7.
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Since it has 4 == sides, the 7 is a thombus. 47. Yes; from
Exercise 46, a quad. with 4 = sides is a 7, and a 7
having 4 = sides and 4 rt. 4 is a square. 48.The T7isa
rectangle, so the diagonals are = and bis. each other:
SW=2RZ,so5x — 20 = 2(2x + 53}, 5x — 20 = 4x + 10;
x — 20 = 10;x = 30. 49. Since the 7 has right 4,itisa
rectangle. Since the rectangle has = adj. sides, itis a
square. So, the diagonals bis. the 4, which are 90°;9x =
45,50 x = 5.Since m2£1 = 3y — 6 and in a square the
diagonals are 1,3y — 6 =90;3y =96;y = 32.6z =

z = 7.5 50.The figure is a rhombus with right 4, so it is
a square. The diagonals bis. each other,so 2x — 1 = 3y + 5,
2v =3y + 6. Also, AC=BD =4x — y + 1. So,

(-1 +3y+5)=dx—y+1;2x +3y+ 4=

4x — y + 1;dy + 3 = 2x. Substitute 3y + 6 for 2x:

4y +3 =3y + 6,y = 3. Substitute 3 for y in 2v = 3y + 6:
2x=3(3)+6=1550x =75 -

. 51. Intersecting two straws of the same length arbitrarily
and not at either endpt. results in a quadrilateral. If they
bisect each other and are L, they form a square. If they
bisect each other and are not .|, they form a rectangle. If
only one diagonal bisects the other and they are 1, they

form a kite. If they intersect so that one pair of opp. sides is {4 measures 90,50 ZAEB and ZAED are 1t 4. 54i. If

|| they form a trapezoid. Drawmgs may vary. Samples are

52. Intersecting two straws of different lengths arbitrarily
and not at either endpt. results in a quadrilateral. If they
bisect each other and are L, they form a rhombus. If they
bisect each other and are not L, they form a 7. [f only one
diagonal bisects the other and they are 1, they form a kite;
If they intersect so that ane pair of opp. sides is [|, they
form a trapezoid. Drawings may vary. Samples are given:

53. Draw all special quads. and their diags., including a
variety of trapezoids. Examine possibilities for 2 < b and
for @ > b.For a < b, possibilities are trapezoid, isosc.

trapezoid (a > %), O, rhombus and kite. Drawings may _

vary. Samples:
a b

a

b
AN
W

b b b

NI LT
AN
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'{ Fora > b, possibilities are trapezoid, isosc. trapezoid,

{ £7,rhombiis (a < 2h), kite, rectangle, aid square
i (if a = bV2). Drawings may vary. Samples are given.

a b

[ T

b

54a. The sides of & rﬁombus are =: Def of thombus.

54b. A rhombus is a £7: Diagonals of a 7 bis. each

other. ‘54c¢. Since the reason for Step (&) is SSS, we must
: be proving A =: AE = AE. 54d. Reflexive Prop. of =

54e. AABE = AADE 54f. CPCTC 54g. Together

i they form a straight 2 whose measure is 180: Angle
i Addition Post. 54h. Since the 4 are = and suppl., each

! two 4 are = and suppl., then each 7 isart. 2: Congruent
i Suppl.Thm. 54j. If two lines form rt. 4, then they are 1:
i Def of 1. 55. Answers may vary. Sample: If one diagonal
i of a7 bisects a pair of opp. 4, then it forms 2 isosc. &

{ with = base 4. So, the adjacent sides are = and the opp.

i sides are =, so all sides are ==. Thus, if you know it’s a 7,

only one diagonal is needed. 56. The revised Thm. 6-12
reads, if one diagonal of a £7 bisects one 2 of the 7,
then the .7 is a rhombus. Proofs may vary. Sample:
Given ABCD with diagonal AC. Let AC bisect Z.BAD.
Because alt. int. 4 of || lines are =, AABC = ADAC by

ASA,s0 AB = DA by CPCTC. But since opp. sides of a
Dare=,AB = CD and BC = DA.So, AB=BC =
CD = DA, and GABCD is a rhombus. The new
statement is true. 57. The diagonals of a rectangle are =;
s02(x—=3)=x+52x~6=x+5x—-6=5x=1L
AC=PBD =x+5=11+ 5=16 58.The diagonals of a
rectangle are =,502(5a+ 1) =2(a + 1);5a + 1 = a +1;

i 4a=0a=0AC=BD=20a+1)=20+1)=
i 59, The diagonals of a rectangle are =, so 35

3y 4;

3y =15y —20;—12y = — 20,y = 5AC BD=3y-4=
() 4=5-4=1 60. Thedlagonalsofarectangle- '
are~sog—4—c3c-—36 O9c;12c =36;c = 3. AC=
BD=4-c=4-3=161.(d AABC= AADC(ASA)

i .(® 4B =AD(CPCTC) ® AB = DC,AD = EC (Opp.
sidesofa Fare=)@ AB=BC=CD = DA (Trans.

Prop. of =} 62. Answers may vary. Sample: The
diagonals of a 27 bisect each other, so AE = CE. Both
£AED and £ CED are = rt. 4 because AC L .BD,and
since DE = DE.by the Refl. Prop.of =, AALED =
ACED by SAS. By CPCTC, AD = C'D, and opp. sides
of a 7 are =,50 ABCD is a rhombus because it has

4 =sides.
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63.
o= mlm=Ts
| Given Given Refl. Prop.
Opp sides o\
2 Care= [AaBD=ADCA
A 4

m/DAB + mLCDA=180| [£DAB=+CDA
Same-side int. CPCTC

" A are supp. /

msCDA + mZ CDA = 180; m£DAB + mLDAB = 180
Substitution

[ mecpa=90; meDAB =90 |
Div. Prop. of Eq:

!

| mecpA = msDAB =msABC = me.DCB |
Opp. 4 of a [Tare =.

|ABCD isa rectangle.l
. Def. of a rectangle

64. If the diagonals bis. each other, then the quad is a 7.
If they also are L, then the 7 is a rhombus. The answer
is choice D. 65. The quadrilateral must be symmetric on
both diagonals, so it must be a rhombus, The answer is
choice I. 66.[2] Since diagonals of a thombus bisect
each other, @85 = 9 cm. Also, since all sides are =, RS =

9 cim. So, AARS s an equilateral A and each interior £ '
measures l%g, or 60. AQTS is also an equilateral A, so its
4 are 60°. By the Angle Add. Post., (jn£PST + m£ PSR =
m/ RST),m/ RST = 60 + 60, or 120. [1] no work shown
OR a response that is only partially correct 67. Yes;
Thm. 6-7 is satisfied because both pairs of opp. sides

are =. 68. No; there are not necessarily 2 pairs of =
opp. sides, 2 pairs of || opp. sides, or one pair of = and ||
opp: sides. 69. Yes; Thm. 6-3 is satisfied because the '
diagonals bisect each other. 70, By the Triangle
Midsegment Thin., 7Q = 6. 71. By the Triangle
Midsegment Thm., PO = 2(8) = 16. 72. By the
Triangle Mldsegment"[’hm SR=5and TU = —PR =

%(5 + 5) = 5. 73. By the Triangle Midsegment Thm.,
SU || RO. 74. By the Triangle Midsegment Thm.,
TU || RP. 75. By the Triangle Midsegment Thm.,

“PO || ST. 76. By the Polygon Exterior Angle Thm.,
¢+ (c + 65) + (c + 28) = 360; 3¢ + 93 = 360;c + 31 =
120: ¢ = 89.
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1a. Answers may vary. Sample: The figure formed by

connecting the midpoints of a quad. is a 7. 1b. yes

1¢. no 2a. rectangle 2b. rhombus 2¢. square 3. For

MNOP and EFGH, the ratio of the sides and perimeters
i is 1:2 and the ratios of the areas is 1 : 4. The sides ol
i MNOP and EFGH are {|. 4. Answers may vary. Sample:

By the Midsegment Thm., both EF and HG are || to AC

and each is half the length of AC. Thus, EF || HG and

EF = HG,so EFGH is a & by Thm. 6-6.

Check Skills You'll Need For complete so[utrons see

Daijly Skills Check and Lesson Quiz Transparencies or

Presentation Pro CO-ROM.
1.0=>56,b=08;45,42,45,42 2.3;48, 16.4, 18,18

L 3.m=5,n=151515,21,21

i Check Understanding 1. The base & of an isosc.

: trapezoid are =,50 m£LR = mLS§ = 70.Since PO || SR,

: same-side int. 4 of || lines are suppl, so mLP = 180 ~ 70 =
! 110 = m£@Q. 2. The measure of each £ at the center of

i the ceiling is
i of each acute base £ is

31680, or20.mzs11 lS 20, or 10. The measure
180 = 85, The measure of

each obtuse base /£ is 180 — 85, or 95. 3. The figure is a
i kite,so its diags. are L and m21 = 90. So, each of the 4 &

inside the kite are rt. A. By the Converse of the Perp. Bis.

_ “Thm., the horizontal diag. bis. the vertical diag., so the & on

the left side are = by SSS. By CPCTC,m£2 = 46. By the

Triangle Angle-Sum Thmn., m£3 = 180 — (90 + 46) =

Exercises 1. Since the base 4 of an isosc. trapezoid are =,

i m¢1 = 77.Since the 2 4 that share a leg are suppl.,

i ms2 =180 — 77 = 103 = m£3. 2. Since base 4 of an

! isosc. trapezoid are =, m£3 = 111. Since the 2 4 that

i share a leg are suppl.,mZ1 = m/2 = 180 — 111 = 69.

i 3. Since the base 4 of an isosc. trapezoid are =,mZ1 =

Ci49 Since the 2 4 that share a leg are suppl., mZ2 =

i me3 =180 — 49 = 131. 4. Since the base & ofan

! isosc. trapezoid are =,m£Y = 105. Since the 2 4 that

i share a leg are suppl., m£W = m£ Z = 180 — 105 = 75.
i 5. Since the base & of an isosc. trapezoid are =,m48§ =
{ 65.Since the 2 4 that share a leg are suppl, m4R =

: msS =180 — 65 = 115. 6. Since the base 4 of an isosc.
i trapezoid are =, m/ D = 60. Since the 2 4 that share a

i legare suppl,msB=msC =180 — 60 = 120. .

i 7a. Since exactly one pair of sides is || and the non- ||
sides are =, the quad. is an isosc. trapezoid. 7b. The

i vertex £ of 42° s0 its base A measure 150 7

long base 0[ gach trapezoid forms an isosc. A w1th the
, or 69.

The other 4 are suplil.,so they each measure

180 — 69 = 111. The measures of the £ are 69,69,
111,and 111. 8. The diags. of a kite are 1,som2£1 = 90.

{ The diags. of a kite form 2 pairs of == rt. 4,50

{ ms2 =180 — (90 -+ 22) = 68. 9.The diags. of a

¢ kiteare L,somds] =90.ms2 =180 — (90 + 45) =
¢ The diags. of a kite create 2 pairs of = rt. &, s0

-
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ms3 =45, 10. A heorizontal diag. would create 2 = A
by SSS,s0mel =me2 =20 C0F ) _
360 — 144 = 108. 11. Since the d:ags ofakiteare I, mzZ1l=

11143 = 9{). The short diag. creates 2 isosc, & with = base
4 and one vertex £ measuring 2(64), or 128. S0, m22 =

180.5.128 =~ 96, 12. The diags. of a kite are 1,50 m21 =

ms3 = 90.The vertical diag. creates 2 isosc. A with =
base 4 and one vertex 4 measuring 2(50), or 100. m£2 =

]—SQ—E&Q = 4() 13, The diags. of a kite are 1,som/1 =

m23 = 90. The vertical diag. creates 2 isosc. A with =
base 4 and a vertex £ of 2(33),or 70,so m£2 = mzs4d =

180 =70 =.55. ms5 = 35 14. The diags. of a kite are 1,
50 le = 90, The vertical diag. forms 2 isosc. A with =
base 4 and a vertex £ of 2(38), or 76,and a second

vertex £ of 106. m22 =80T8 = 59 1 s3=38 ymsd =

180—_ng =37.mL5 =353 15 The diags. of a kite are L,
50 m;il =mi2=mLI=ms4 =90, ms5=46.ms6 =

0(45)
Mmi8=mill=————=90—-46=44. ms7 =

180 —
me9="0"200 w00 — 34 < 56 16,m1 = ms2 =

360 — (20 + 46) =112

17.To create a kite, make L diagonals such that only
one bisects the other. Then to make the second kite,
reposition the L bis. so it is not bisected by the other
diag. Answers may vary. Sample: _
18. A kite has 2 different
lengths for its sides, so 2 of -
the sides measure » and the
other two measure 2r — 3.
66 = 2(n) + 2(2n — 3);
66 =2n + 4n — 6
66 = 6n — 6,72 = 6
n =12, So,2 sides measure
n,or 12, and the other two sides measure 2n—3=
2(12) — 3, or 21. 19. No; explanations may vary.
Sample: If both 4 are bisected, then this combined
with KM = KM by the Reflexive Prop. means
ARKLM = AKNM by SAS. So, by CPCTC, opp. 4 L and
N are =, 50 it is not an isosc. trapezoid. 20. Since
base 4 of an isosc. trapezoid are =, 5x = 60;x = 12.
21. Since base 4 of an isosc. trapezoid are =,
3x = 45;x = 15. 22. Since base 4 of an isosc. trapezoid
are =,3x + 15 = 60;x + 5 = 20; x = 15. 23. Since dias.
of an isosc. trapezoid are =,2y ~ 1 =x+2;x —1=2;
x = 3. 24. Since diags. of an isosc, trapezcud are =,
“x+1=2x— 3;x=4. 25, Since diags. of an isosc.
trapezoidare =,3x +3=x+5;2x =2:x = 1.
6. D ABCD is an isosc. trapezoid,ﬁ = DC. (Given)
'@ Draw AE | DC. (Two pts. determine a line.) 3 AD ||
EC (Def of trapezaid) () AECD is a 7. (Def. of a £7)
B 4C= 21 (Corr. 4 are =) (& DC = AE (Opp.
sidesofaTare =) @) AB = AE (Trans. Prop. of =)
® AAER is an isosc. A. (Def. of an isosc. A) @ ¢B=
£1(Base & ofanisosc. A are =) {0 +B=/C (Trans.

“Prop.of =) @) 2B and £BAD are suppl, £C and
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£ CDA are suppl. (Same-side int. 4 are suppl.)
@ £BAD = £CDA (Suppl. of = 4 are =.) 27. Since

i the diags. are L, (x + 6) + 2x = 90;3x + 6 = 90;

i x+2=30;x=28 28.4x—-30=3x+5x—-30=75;

i x = 35. 80, the measures of those two 4 is 4(35) — 30, or
i 110.The sum of the other two 4 is 2(y + 2y ~ 20) =

L 360 ~ 2(110); y + 2y — 20 = 180 — 110;3y — 20 = 70;

! 3y =90;y = 30. 29. By symmetry, y = 6x. The

sumofthez&15y+90+6,\+32‘+ 5

= 360;

{6y + 90 + 6x + 3x = 360; 15x + 90 = 360; 15x = 270;
i x=18.y = 6x = 6(18) = 108 30. Isosc. trapezoid;

: all the large rt. A appear =. 31. Since base & of an
{ isosc. trapezoid are =, one other £ is 112. The other

two A4 are suppl.: 180 — 112 = 68. So, the other 4

measure 112,68, and 68. 32. Yes; one of the diags.of a
i kite divides it into 2 = 4, so one pair of opp. kite 4 are

= by CPCTC,; the = 4 can be obtuse. 33. Yes;one.

diag. of a kite creates 2 = A, so one pair of opp. kite 4
i are = by CPCTC.The 2 = 4 and one other £ can be

obtuse if their sum is less than 360°.

-34. Yes; one diag.

i creates2 = A,s0 one pair of opp. kite 4 are = by

i CPCTC.The 2 = 4 can each be 90°, so they are suppl.
i The ather two 4 are also suppl. 35. No; one diag. -

i creates 2 = A, s0 one pair of opp. kite 4 are = by

! CPCTC.If2 consecutive 4 are suppl, then another pair .

{ sumofthe &is2a + b + [360 ~
{2(45) + b + [360 —
360; 360 = 360, which is always true 50 the 2 = 4 can

i must be also, because one pair of opp. 4 are =. Therefore,

both pairs of opp. 4 would be =, so the quad. would be a
parallelogram and not a kite. 36. Yes; one diag, divides
the kite into 2 = A, so one pair of opp. kite 4 are =.The

i sum of the £ measures of a quad. is 360. If each =
.£ measures a, and if one of the other 4 measures b,

then the fourth £ measures 360 — (22 + b). I the = 4

are complementary, then 2a = 90,50 ¢ = 45.Then the

(2a + b)] = 340;

(2(45) + b)) = 360,90 + b+ 270 — b =

each = 45.If the noncongruent 4 are complementary,

: then the Z measures are a, b,a,and 90 — b,so0 2z + 90 =
i 360;2a = 270;a = 135. So, the congruent 4 are either.

45° each or 135° each. 37. Answers may vary. Sample:
No; if 2 consec, 4 were compl., the kite would be
concave. 38. Rhombuses and squares have 2 pairs of

: adj. sides =, so they could also be kites. 39. D is any
¢ point on BN such that ND # BN and N is between

Band D. 40. D AB = CB, AD =CD (Given)

i @ BD =BD (Refl. Prop. of =) ® AABD = ACBD
. (SSSY@ 24 =+1C (CPCTC) 41. Answers may vary.
i Sample: Draw TA and RP. (D isosc. trapezoid TRAP
i (Given) @ TA = PR (Diags. of an isosc. trap. are =.)

(3@ TR = PA (Given) @ RA = AR (Refl. Prop: of =)
(® ATRA = APAR (588) ® ~RTA = £APR
(CPCTC) 42.Draw BI, the L bis.of RA intefsecting
RAat Band TP at I. Then draw BT and BP. () TR =
PA (Given) @ £R= 24 (Base 4 of an isosc. trap.

: are =) @ RB = AB (Dek of bis) @ ATRB = APAB

(SAS) ® BT = BP (CPCTC) & LRBT = LABP
(CPCTC) @ £TBI = £ PBI (Compl.of = & are =.)
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BI = BI (Refl. Prop.of =) (Q) ATRI = APBI
(SAS) (0 £ BiT= 2 B1P (CPCTC) DD BT and
£ BIP arert. 4 (= suppl. 4 arert. 4.) @ TI =PI
(CPCTC) @ BT is the L bis. of TP. (Def. of L bis.)
43. It is % the sum of the lengths of the 2 || bases.

- Justificalions may vary. Sample: Draw a diagonal to form
2 A sharing the bases of the trapezoid. Then the segment
joining the midpts. of the nonparallel sides of the trapezoid

~ is the sum of the midsegments of the 2 A. By the Triangle

Midsegment Thm., the midsegment is half the length of its
base, If the bases are b and B, then the segment connecting

the midpts. of the non-|| sides of the trap. is %B + %b, or
L(B + b). 44.1tis 1 the difference of the lengths of the

bases. Justifications may vary. Sample From Exercise 43,
the length of the segment joining the midpts. of the non-
|| sides is 3(B + b). The segment joining the midpts. of the
diagonals is the middle part of that segment divided by'the
2 diags. Each outer segment measures —,.b So, the length
of the middle segment is 2(B + b)) — 16— :b =
g +1p— 16— b =18 — 1b, or {(B — b). 45. By det.
of trapezoid, the answer is choice B." 46. By Thm. 6-17,
the answer is choice I. 47. Since base 4 of a trapezoid
are =, the answer is choice C. 48. In an isosc. trap. the
diags. are =. The answer is choice C. 49. Length cannot
be assumed from a diagram. The answer is choice D.-
50. [2]60 + 70 =
130, so the
, measure of
the preatest
-2 15130,
[1] incorrect
diagram OR
. no work
shown 51. Opp. & of a parallelogram are =:126.
52. The diag. forms an isosc. A with = base 4. From:
Exercise 51, the vertex 2 is 126°, 50 126 + 2m 22 = 180;
63 + ms2 =90;me2 = 27, 53. From Exercise 52,
ms2 = 27. Since alt. int. 4 of || lines are =, m /3 =
ms2 =127 54a. AFGE = AHGE by HL,s0 FG =
GH,2a-~3=a+ 1,0 =3 =1a=4. 54b..From
part @), a = 4. FG=2a~3=2(4)-3=8-3=5

54c. Frompart (8),a =4.GH=a+1=4+1=5
55a.The 2 A are = by AAS, so their corr. parts are =.
DC=BC2x+24=Tx 4+ 9;~3x=—-13x=3

55b. From part (@),x =3.CD = 2x + 24 =2(3) + 24 =
6 + 24 = 30 55¢. From part (3),x =3.BC=7x+9=
7(3) + 9 =21 4+ 9 = 30 56. Two sides and their included
Z are = SAS,

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

!
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b0 .
bly—0%hclx —s)=blc—D)jex—es=boix —s= b
i x =38+ b:0(s + b,c). 2. Use any related theorems or

isosc. trapezoid

2 y - parallelogfam
TN
-2 S\ ) A“gA X
ATy y kite

/
~

| ™
\
\
\
\
\

2 4 5 X
4 Ty square
1 N
W O X
D

Investigation 1. Answers may vary. Sample: Squares with

i sides on the axes;it’s easiest to find horiz. and vertical
i slopes. 2a, Answers may vary. Sample: Place one side on

the x-axis and another on the y-axis. 2b. Answers may
vary. Sample: Place one side on the x-axis. Determine the

! height. Place the opp.side || to the x-axis at the required

height, so that one vertex is on the y-axis.

Check Understanding 1. Since the slope ol OP =0,
the slope of RQ = 0. Let thé coordinates of { be (x, y).

T’hen_{f :Z=0,soy—c=O;y=c.Theslopeof—R—5—
¢~ 0 = £,50 the slope of OP isalso§ = 2= s,c(x —5) =

definitions to show that a quad. is a 7. Answers may

vary. Sample: The diagonals of a 7 bisect each other.
The midpt. of TV = (5=, bt d) and the midpt. of
T = (a+c-¥ eb+d+0)_(a+g+eb+d) Since

7

! the midpts. are the same, the diagonals bls each other, so

TWVUisa 7.

Exercises 1. Wis & units up on the y-axis: W(0,/1). Zis b
unifs right on the x-axis: Z(b,0). 2. Since the figure is a
square and one side is a, W is o units right on the x-axis

i and a units up on the y-axis: W{a, a). Z is a units right on

the x-axisr Z(a, 0). 3. The figure is a square centered at
the origin, so all coordinates will be either & or —b. W
is b units left on the x-axis and & vnits up on the y-axis:
W{—b, b). Z is b units [eft on the x-axis and b units
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* down on the y-axis: Z(—b, —b). 4. The figure is a 7
with 2 sides || to the x-axis. W is b units up on the y-axis:
W(0, b). Since (c, 0) is a units right of (¢ — a,b), Zisa
units right of W, so Z(a,0). 5. The figure is a thombus
centered at the origin. The diagonals are on the axes and
bisect each other at (0,0). W is r units left on the x-axis:
W(—r,0). Z is ¢ units down on the y-axis: Z(0, —7). 6. The
figure is an isosc. trapezoid cenfered about the y-axis

and ¢ units.up on the y-axis: W(—b, c). Z is ¢ units up on
the y-axis: Z(0,c). 7. W(0, 1) and Z(b 0}, so the midpt. is
(—————b +00+4h i ") = (?,f}) The slope is b 3 = —%.8. W(a, a)
and Z(a 0), so the midpt. is (“ 'f ataldiag 42' “) = (H,%).The

2 =0 _ & 50 the slope is undefined. 9. W(—b, )
and Z(~b, —b), 5o the midpt is (220 b s b) =
- (—b,0). The slope is — 7" b ( b) jb , 50 the sIope is
undefined. 10. W(0, b) and Z(a, 0) so the mldpt 15

(a ; 1] ;_r b) (,m) The slope lsg - 8 —§~

11. W(—r,0) and Z(0, —t), so the midpt. 15( Lt k0 %) =

(—ﬁ, —5) The slope is 7= E_[:) = ~£ 12, W(-b,c) and
) = (—— c) The

Z(0, c), so the midpt. is (0+—2(_§m)~,‘:—;:—‘:
slope is 0—~°_"E—_cb) = 0. 13a. Since A is on the x-axis, the

y-coordinate is 0: (2a,0). 13b. Since B is on the y-axis,

the x-coordinate is 0: (0,25). 13c. ( at QU Qb) or (a,b)
13d. V(22 — a)2 + (0 — b)? = \/(a)- + (—b)2 =
Va? + b 13e. \/(0 —a)2+ (26— )2 ="

V(-a)2 + (b)2 = Va? + b2

132.V0 - )2+ (0 - b6)2=Va2 + b2 13g. MA=
MB = MC 14. Assign values to ¢ and p such that ¢ >

p > 0 and plot the coordinate pairs on a coordinate plane.
The vertices of a 7 are A, C, H,and F. 15. Assign values
to g and p such that ¢ > p > 0 and plot the coordinate
pairs on a coordinate plane. Answers may vary. Samples:
A,C,G,Eand B,D,H, F. 16. Assign values to g and p
such that ¢ > p > 0 aid plot the coordinate pajirsona
coordinate plane. Answers may vary. Samples: The
vertices of a rectangle are A, B, F, F; A, C, G, E; A, D, H,
E;B,C,G,F,B,D,H,F,C,D,H,G. 17. Assign values to
g and p such that g > p > 0 and plot the coordinate
pairs on a coordinate plane. Answers may vary. Samples:
The vertices of a square are A, C, G, E; B, D, H, F.

18. Assign values to g and p such that g > p > 0 and
plot the coordinate pairs on a coordinate plane. Answers
may vary. Samples: The vertices of a trapezoid are E, A,
B,G,E,A,B,H;E,A,C H,E,A,D,F,E,A,D,G,F,A,
B,GiFA B H FACGFACHFAD,GFA,
D,H;A,C,F,E. 19. Assign values to g and p such that
g > p > 0 and plot the coordinate pairs on a coordinate
plane. Answers may vary. Sampiles: The vertices of an isosc.
trapezoid are £, B, C, H; A, D, G, E 20. The coordinates
are doubled, so W(0, 2/} and Z(2b,0). 21. The coordinates
are doubled, so W(2a, 2a) and Z(24,0). 22. The coordinates
are doubled, so W(—2b,2b) and Z(—2b, —2b). 23. The
x-coordinates are doubled, so W(0, b) and Z(2a, 0).

slope is &
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24. The ceordinates are doubled, so W{—2r,0) and .
i Z(0, ~2¢). 25. The coordinates are doubled, so

L W(—2b,

2¢) and Z(0, 2c). 26a, Just as the coordinate

i axes are L, so are the diagonals of a rhombus.

i 26b. The diagonals of a 7 that is not a rhombus are
not L. 27. Choose different values for rand ¢, preferably
i such that one is not a multiple of the other. Answers

may vary. Sample:r = 3,1 =

with one base on the x-axis. Wis b units left on the x-axis 0 - (=2)
H —3 ‘

R
2;slopes are 5—_-% =-% % and

= %; all lengths are \/(0 -3+ (2-02=
V9 + 4= /13, 28. Pisa units to the left of (c,0) and

units above it, so the coordinates of P are (¢ — a,0 + b):
i P(c—ab). 29. Pis a units to the right of the origin:
i P(a,0). 30. Pis b units left of the origin: P(—b,0).

Center the square on the
origin. 31b. (—5,0),
(Oa b)1 (bs D), (D! _b) .

(-5, 0)N\O| /(b,0)
(©, —b)

31c. \/(O_b)2+(b—0)2—‘\/_7

314d. Slope from (—&,0) to (0,b) i ISO

-»b) = 1;slope

from (b, 0) to (0, b)le_O=

—1. 31e. Yes; the product:

. of the slopes is —1.

. ~ 32h.
32a. yi (b, 20) 3 (0, 20 y
] X
o (2b, 0) (=b,0) v (b, 0)

32c. V(b - 20)2 + (2c — 0)2=V(-b)% + (2c)2 =
VB2 + 42V (b — 0)? + (2c — 0)2 = VB2 + 4c2
32d. V(0 = (=b))2 + (2c — 02 =V (b)? + (20)% =

V2 + 4 V(0 - b)? + (2c — 0)2 = VB2 + 42
32e. The lengths are =.

33. (©, b) y 34. Step 1: Since adding
! zero does not change a
x  value and multiplying by 0
: always results in 0, choose
(=5, 0N\0 (b, 0) (0,0). Step 2: C is 4 units to
{0, - b) the right of the origin

directly below A,s0 Ci is at
(a, 0). Step 3: Since m2£.1 +mL2+ 90 = 180, 21 and 22
must be compl., and 22 and 43 are the acute 4 of art. A,
so they are also compl. Step 4: So OD = AC, D should .
be (—b,0). Step 5: So that OA = OB, B should be
(—b, a). Step 6'The slope for €y = 4= 00 = —f the
slope for {5 = a - 0 b . Mult. the slopes (——)(f’—,) =
EZ m% = -1. 35. In Quadrant II, the x-values are
negative and the y-values are positive. So, the midpt. of
(=a,0) and (0, b) is (_§= 5) The answer is choice B.
36. In Quadrant IV, the x-values are positive and the
y-values are negative. So, the slope of (b, 0) and (0, —c) is

2 b_ ,(BE) £ The answer is. choice F. 37. A diagonal
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goes from (a, a) Lo (0, 0) and that distance is

Ve = 0)2 + (2 — 0)2 = a/2. The answer is choice C.
. 2 .
38.(r,5) = (3}1;— £t (2P * ")) =(2p,2p + 1),50r=

2p.The answer is choice C. 39. (r,5) =

(Sp: "7,3‘” i (2{5 i 2)) =(2p,2p + 1),505 =2p + L.

Thus, & > 2p. The answer is choice A. 40. The slope of
ip-(pt2) pP-t_p_1_q_1

AC="= 5 =7 P R
The answer is choice C. 41. [2] From (0, 2a) to (25,0},
the midpt. is (b, @). From (2b, 2a) to (0, 0), the midpt. is
(b, a). The diagonals of a rectangle bisect each other.
[1] no conclusion given 42. Since base 4 of an isosc.
trapezoid are =, m 21 = 62. Since same-side int. & of ||
lines are suppl., and base 4 of an isosc. trap. are ==, mZ2 =
ms3 = 180 — 62 = 118. Since the legs of an isosc. trap.
care =, x4+ 2 =5y — §; ~4x = —10;x = 2.3. 43. The
center of the circle is the point where the [ bisectors
of the sides of the A intersect. The eq. for the 1 bis.
'of AC is x = 3.The eq. for the L bis.of BC is y = 2.
They intersect at (3,2). 44. The center of the circle is
the point where the L bisectors of the sides of the A
intersect. The eq. for the 1 bis. of AC is x = —3.The eq.
for the L bis. of BC is y = —4.They intersect at {(—3, —4).
45a. Reﬂexwe 45b. Two Aand a nomncluded side
are =: AAS.

2p—7
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1. The quad. is a rhombus and in a rhombus the diags.
bis, each other, so x = y. The diag. forms an isosc. A, so
78 + 2x = 180;39 + x = 90;x = 51 = y. 2. The quad. is
. arhombus and in a rhombus the diags. bis. each other,
s0 x = 58.Then, y is half the suppl. of 58 + 58,50y =

w = 32. 3. Since diagonals of a fa blS each

other, 2y —2=6,50y = 4. Also,2x = y,50 2x = 4,0r
x=2A4A5x—-1=3x+5x-1=52x=6x=3
5. The figure is a kite, and the diags. of a kite are L,
sob=90.6x+1 =3x+6;3x+ 1 = 6; 3\7—5;.r=%.
dy —3=2y + 6 y—3—6, =
6. False, becaunse it is only sornemnes / P
.

l\-ll

true_Counterexamples may vary.
Sample: 5

4

7, Faise, because it is only sometimes true.
Counterexamples may vary. Sample: A kite can have =
1t diagonals. -
8. B False, because only one
/\\ diagonal bisects two 4 of the
A ' ¢ kite. £BACisnot = lo LCAD.
9. A is 12 units to the right of
the origin and # units above
3 the origin: (r, m). 10. A is k
units to the right of the origin
on the x-axis: (&, 0).
D
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(o N
! multiples of 2

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

1. The quad. is a rectangle. 2. (a,c) 3. (—a,0)

{ Check Understanding 1a. M = (340, 2.0) =

= (M 2 2+ U) = {d + a,c). By starting with
,you eliminate fractions when using the

midpt. formula. 1b. The slope of MN whose endpts. are

whose endpts. are (0,0) and (24,0) is 5 — 7a
: of RA whose endpts. are (2b,2c) and (2, 2c) is %;
i 0.The slopes are =,

0.The slope of TP
0 =0 — . The slope

- 2c _
- 25

(b,c)and (d + a,c)i ls(d—:"gs*""_—g

1. MN =~

V((d +a) — b2+ (c.—c)?=
V= b)+ @ =V{dta-bl=d+a-b.

TP=V{(2a - 0)2 + (0 —0)2 =V (2a)2 = 20. RA =

V(2d - 26)7 + (2¢ — 2002 =V (2d — 20)% + (0)2 =

| 2d + 2a — 2b, which is 2(d + 2a — 2b) or 2 -

\V(2d — 26)% = 2d — 2b.RA + TP =2d — 2b + 2a,0r
MN.
1d. The base along the x-axis allows us to calculate

horizontal length by subtracting x-vaiues. 2. Using

: multiples of 2 in the coordinates for M, N, P, and O

{ eliminates the use of fractions when finding midpts.,
i since finding midpts. requires division by 2.

: Exercises la. W= (4022 0) = (%5).z=
(c+e d+0).=(c-i-er_i) 1b.W—(oﬂg—+0,2b7+D)=

20 gl 2 13 2 2

@b).z=(E32H 0= (cted 1cW=

(Lm_z.l_'gaib;_o)=(2a 2b). Z = (4C+4e 4d+0)

(2c + 2e,2d) 1d. c; it uses multiples of 2 to name
i the coordinates of Wand Z. 2a. origin 2b. x-axis
i 2¢.2 2d. coordinates 3a. y-axis 3b. distance

i 4a.right £ 4b.legs 4c. multiples of 2

i 4d. M de. N 4f. Midpt. 4g. Distance 5a. isosceles

5b. v-axis 5c. y-axis 5d.midpoints 5e. = sides
5f. slopes 5g. the Distance Formula

6a. V(b — (=a))2 + (c — 0)2 =V (b + a)? + ¢?

V(- -0
V(DG F @)+ (-

0)? =

VDb + )+ (e — 02 =
VI +a)l+ (et 02=V(b+ ) +c

L 7a.V(b - 02 + (a -
F 7b.V(0 — 20)2 + (22 — 0)?

e
.\/_

0)2 =

2b)* + (2a)?

VAR + 42 = VAR + 6B = 2V + 2
L ga.D = (2 B O (- p0). E= (0,2).

PRI - (+6,0.G=(0.0)
L 8b. V(0 ~ (—a— b)? + (2c — )= Via + b)? + ¢?

8d. V(0 — (a + b))2 + (0 —

8e V(0 —(a+ b))+ (2c— )2 =V(a+ b2+
ol=V{a+b)?+c?

Chapter 6, page 117




8e. V(0 — (—a — b))? +(D—c)"—\/(a+b)2+c~
Sf c—0

2t —¢

T ~ai 5 80 -0 =7+
2 — ¢ _ —a~b—-0_ —a—-b __
8h. o= w5y = —a ¥ B =
_a-i-b

8j. sides 8k. DEFG 9a. (24402640} —

(a, b) 3b. (0 L2a 2 D) (a,b) 9c. the same point
10. Any proofs that mlght involve midpoints, slope

(]| or L lines), or distance involve algebra, so they may

be easier to solve on the coordinate plane. Answers may
vary. Sample: The Triangle Midsegment Thm.; the

12Zand 12+ n = 1“ - Each segment is 12 umts long, so the

H 2
i coordinates are — 2 + ]n,

2+ 2(2) T2 4 3(2),,
-2+ {n- 1)( ) 30. The x-distance is |9 — (=3)|, or

{12, and the y-distance is |15 — 5|, or 10. So, add 12 + 4,
i or 3 to the x-values starting with —3, and add 10 + 4, or
! 2.5 to the y-values starting with 5: (=3 + 3,5 4 2.5) =

L (0,7.5),(0 +3,7.5 + 2.5) =

(3,10), (3 + 3,10 + 2.5) =

{ (6,12.5). 31.The x-distance is |9 — (~3)|, or 12, and the
: y-distance is |15 — 5|, or 10. So, add 12 + 6, or 2 to the x-
i values starting with —3, and add 10 + 6, 0r 1% to the

segment connecting the midpls. of 2 sides of the A is || to
P(-1+2,65+13) =(1.8}), (1+28§+12)-(3 10),
L (342,10 +13) = (5, 113).(5 + 2,113 + 13} = (7,13}).
: 32.The x-distance is |9 — (~3)|, or 12, and the

: y-distance is [15 — 5], 0r 10. So, add 12 + 10, 0r 1.2

i to the x-values starting with —3, and add 10 + 10, or

i 1to the y-values starting with 5: (-3 + 1.2,5 + 1} =

i (—1.8,6),(-1.8+12,6+1)=(-06,7),

the 3rd side and half its length. You can use the:
Midpoint Formula and the Distance Formula to prave
the statement directly. 11a. = 11b. midpoints 11c. It’s
in Quadrant II where the x-coordinates are negative and
the y-coordinates are positive: {(—2b,2¢). 11d. L =

(U528 20 220) = (5 g4 ). b = (220 20 £0)
(brc) N= (2202880 L Ly g o
(0+(_7b" +7C)—( b,a + c) 11e.They are

horizontal, | to the x-axis, so their slopes are 0.
11f. vertical 11g. parallel 11h. perpendicular
12. Answers may vary. Sample: yes; by the Distance
Formula 13. Answers may vary. Sample: yes; by showing
the lines containing the segments have the same slope
14. Answers may vary. Sample: yes; by showing that the
product of the stopes is ~1 15. Answers may vary.
"Sample: No; there is no intersection point, so the
segments may not intersect. 16. Answers may vary.
-Sample: no; may need £ measures 17. Answers may
vary. Sample: no; may need £ measures .18, Answers
may vary. Sample: yes; by showing the product of the
slopes of the £ sides = ~1 19. Answers may vary. -’
Sample: by using the Distance Formula 20. Answers
may vary. Sample: yes; by using the Distance Formula to
show that 2 sides are = 21, Answers may vary. Sample:
no; may need £ measures 22. Answers may vary.
Sample: yes; by finding the intersection point of the lines
containing the segments 23. Answers may vary. Sample:
yes; by showing that the slope of AB = the slope of BC
24. Answers may vary. Sample: yes; by using the
Distance Formula to show 4 = sides 25. |10 — (—-2)| =
.12 and 12 + 4 = 3. Each segment is 3 units long, so the
coordinates are —2 +3,0r 1;1 + 3,0or4;4 + 3,0r 7:1,4,7.
26.[10 ~ (~2)| =12 and 12 + 6 = 2. Each segmentis 2
units long, 50 the coordinates are —2 + 2,01 0;0 + 2, 0r
22+ 20or4d;4+20r6;64+2,0r8:0,2,4,6,8.
27.110 — (-~2)| = 12'and 12 + 10 =1.2. Each segment
is 1.2 units long, so the coordinates are —2 + 1.2, or
—08; 08+ 1.2,0r0.4;04 + 1.2,0r1.6;1.6 + 1.2, 0r
28,28+ 12 or4;4+ 1.2,0r52;5.2 + 1.2, 0r 6.4;
. 64+12,0r7.6,7.6+1.2,0r88: —-0.8,04,1.6,2.8,4,5.2,
6.4,7.6,8.8. 28. |10 — (—2)] =12 and 12 + 50 = 0.24.
Each segment is 0.24 units long, so the coordinates are
—2+0.24,0r ~1.76; —1.76 + 0.24,0r —1.52; -1.52 + 0,24,
or —1.28; -1.28 + 0.24, or ~1.04; —1.04 + 0.24, or —0.8;
—0.8 + 0.24, or —0.56;...9.52,9.76. 29. |10 — (-2)| =
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P (18+12,0+1) =
P42+ 12,11 +1) = (54,12),(54 + 12,12+ 1) =
P (66+12,13+1) =

y-values starting with 5: (—3 + 2,5+ 1%) =(-1, 6%—)

(06 +12,7+1) =
(3,10, (3 + 12,10 + 1) =

(0.6,8),(06 + 1.2,8 + 1) = (1.8,9),
(42,11),
(6.6,13),
(7.8,14). 33. The x-distance is

,or 12, and the y-distance is |15 ~ 5[, or 10. So,

add 12 + 50, or 0.24 to the x-values starling with —3,

§-n-1t1mesa+

(~2.28,5.6),...,

' and add 10 + 50, or 0.2 to the y-values starting with 5:
P (=3+024,5+0.2) = (~2.76,5.2), (—2.76 + 0.24,

32 +02)=(-252,54),(—252 + 024,54 + 0.2) =

(8.52,14.6), (8.76, 14.8). 34. The
x-distance is |9 — (~3)|, or 12, and the y-distance is
[15 — 5], 0r 10. So, add 12 + n, or 12 to the x-values
starting with ~3, and add 10 + #, or— t6 the - values

starting with 5: ( 341254 10) (=34 2(12)
5+2(19)),.., (-3 + (n ~ ()5 + (n — 1)(1D)).
35. Assume b > a. Divide the distance b'~ a by n and

add it to a, then add it to the sum, and repeat a total of
a-§~2( ) ..,a+(n—1)(b,;l“).

36. Assume b > a and d > c. Divide the x-distance .

|b — a| by n and the y-distance |d — c| by n and add
each to the x- and y-coordinates of (a, c), respectively:

(a+02 c+28) (o + o(b58), e+ 2(451)),...,
(a + (n - 1)( ) ¢+ (n— 1)( )) Rep‘eat for
b>a and d < ¢, except subtract & =4 from ¢

(a+b58c-425) @@+ 2(+), c— 2(%)), .

(a +(n— 1)(b — ﬂ),c —(n— 1)(d — C))
37a.The A with bases d and b, and heights ¢ and «,

respectively, have the same area. They share the small
right A with base d and height ¢, and the remaining areas

are & with base c and height (b - d). So, %ad = %bc‘ Mult,
both sides by 2 gives ad = be. b. The diagram shows that
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~# = 5, since both represent the slope of the top segment

of the /. So, by part (@), ad = bc. 38.The centroid is
the point of concurrency of the medians of a A. So,
divide the quad. into 2 4 by drawing a diagonal. Find the
centroid for each A and connect them with a segment.
Now divide the quad. into 2 other & and follow the same
steps. Where the two lines meet connecting the centroids

of the 4 & is the centroid of the quad. 39a.The
0+ 26 0.+ 7d) or

midpt. of A(0,0) and B(2b, 2d) is L{-522, 2-5-24),
L(b, ). The midpt. of B(2b,2d) and C(2¢,0) is
M(2422 2 0) or M(b + ¢, d). The midpt. of A(0,0)

and C(2c,0) is N(252, 05-2), or N(c,0). 39b. Write an

equation for AM:The slope of AM = bi—;ﬂh, or
A i C,so the equationisy — 0 =3 i C( - 0),0of

y T+ + C x. Write an equatlon for BN: The slope of

BN = -,b = 2, 0T 5 TT= so the equatlon isy—0=

ob‘f ~{x —¢),ory = "d 55— (¥ ~ c). Write an equation for
CL:The slope of CL = b - 70':, or 2 _d % 5o tpe equation
sy—0= 2::(“ - 2c) ory = 2(:(*‘ 2c).

-x and the

39c. Since the equatlon for AM isy=
equation for BN isy=5"—(x —c), by subsmutmn,
7 ﬂi X = 2b ~(x —c). Multlplymg both sides by
(b+c)2b—c)resultsin (2b - o)dy = (b + c)Zd(x —c)’
Then 2bdx — cdx = 2bdx — 2bed + 2edx — 262,

0 = —2bed + 3cdy ~ 2¢2d;0 = —2b + 3x — 26;3x =

2+ x=2 + o ‘"(b + c). Then solve for y:

Y= d+ XY = C( )(b +c) = —d.So, the coordinates
for P are (g(b + ¢}, gd). 39d. Since the equation for AM
isy=j i =X and the equation for CL is y=

=50 -,C(r 2e).

. X = 2C,
=5 -2

5L5(x — 2c), by substitution, 54— C
Dividing both sides by d results in 55—~ —

(b —2c)x = (b + c}x — 2); bx — 2cx =
bx — 2bc + cx — 2¢% —3cx = —2bc — 2c% 3% = 2b + 2c;

v = (b+C) ‘Thensolve fory: y =3 ﬁ ct

=3 i C(Z(b ; C)) = §d. So, the coordinates for P are

(3(6 + ©),54). 39. Show that AP = 3AM: AP =

\/((b+c)—0) \/4(b+)+4“'=
%\/m;AM = |
V(b +c)— 02+ (d-02=V(b+e)?+d
so AP = 3AM. Show that BP = $BN:
BP =7/ (b +c) - 2] + (& - 2d) =
VG2 + o) + (32 ))
V) (=20 + 02 + (3)(~2a)% =
2N (=2 + )2 + (- 2d)~=5\/(_
BN=V(@2b—0c)2 + (24 — 0)% =
V(2b - ¢)? + (2d)% 50 BP = 2BN. Show that
Geométry Solution Key

= c)? + (2d)%;

VG -2 +

cP=2cL:cP=7/(3b + c) - 2] + (3 - 0) =
+ ) =3V (b - 20 + d

CL = \/(b—Zc) +(d —0)2=V(b - 2c)?

+ d2,

so CP = 3CL 40a. The slope Dfp is the negative

: reciprocal of the slope of BC: —=b = b 40b. Answers

may vary. Samples: Use the pomt-slope form of eq. with

(2,0):y — 0= b(l. —a),ory= Q(L - a) Or let (x, y) be
a pt.on line p. Then theeq.of p i is 2 =b

¥oa o9

y = E(A. — a). 40c. Line g is on the y-axis so ifs eq. is
i x=0. 40d. Substitute O forxiny = g(x —a)

y= %(—a) = FI-LQ. So, the point of intersection is( \
i 40e, The slope of line r is the negative reciprocal of =

apt. on line r. Then the eq.ofris—

)

~=% = £ 40f. Answers may vary. Sample: Let (x, y) be
¥ —

@ =2 o
. 7R :

= 2{x — b). 40qg. Substitute (0, —%) intoy = 3(x — b):
_“b 20 =b); "“b "b‘The answer checks. It also

checks forx = 0 since the x-coordinate of (O, _T"b) is 0.
40h. (0, ~—%) 41a. Horiz. lines have slope 0, and vert.

lines have undef. slope. Neither could be mult. to get —
i 41b. Assume that the lines do not intersect. Then they

b I
have the same slope, say #1. Then.m - m = m* = —1.This

i is impossible, so the lines must intersect.

i 41c. G

\/a? + Gand CB = b — (4) = b+ % Then

Let the eq for L’l
bey= E.‘L, the eq.

P
C y =

L=

e

—~ . for{,bey =

/ ~fx,and the origin

be the intersection

A7 pt. Define C(a, b),

v\% - A(0,0),and

AN X B(a, .—-%2). Using

/./ 1 the Distance

Formula, AC =

Va + b BA =

-
]
f
gl
=3

N

b2+2a2+§=b2+2a2§+;——:=(b +"§)2,so
AC? + BA? = CB? and m£A = 90 by the Converse ol
i the Pythagorean Thm. So {1 4 €. 42.The slope of the

! first line is H—?,. —5. or ~1 To be ||, the other line must
: -3
have an = slope, so ~ _( 7} . %,% = —%,2(7) =

43. The slope of the first line is § 3 The siope of the

line L toitis —3. Use the slope formula: 2
: y1 + 1

—{x—1);l4=—-x+1x= —13 The answer is choice A.

(1)

[I(e ]

s —,,y + 1 = 3;y = 2.'The answer is chmce G.

| 44.[2] a. Use the Midpt. Formula: (42, ~52)) =
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(3,4),50 L =3 thusa = —1,and 253 oy thus
b=11,s0 (a,b) = (—1,11). b.The endpts. of the
segment are (7, —3) and (-1, 11). Use the Distance
Formula: V(7 — (-1))2 + (=3 — 11)2 =

V8 + (—14)* = V64 + 196 = VZ60 = 2VES = 16.12.
{1] minor computational error OR no work shown

45, [4] a-b. Answers may vary.

Sample:

¥y Bl[ZP, 2¢) C.APﬂ\/(b—a)2+cz=
1\ RO, PO = 0P, and AQ =

_ a=RP so AAPQ =
s C)// \P (@75 €) A RQP by 855, 46. 1t wil
P4 \ be a units left and b units
N L Qllaj0) \\ x up, so the coordinates are -
cio)o)y RA(ealo (—a,b). 47a. To write the

inverse, negate both the

hypothesis and conclusion: If the sum of the 4 of a
polygon is 360°, then the polygon is a quadrilateral.
47b. To write the contrapositive, switch the hypothesis
and conclusion of the inverse: If a polygon is a
quadrilateral, then the sum of the 4 is 360°. 48a.To
write the inverse, negate both the hypothesis and
conclusion: If x # 51, then 2x # 102. 48b. To write the
contrapositive, switch the.hypothesis and conclusion of
the inverse: If 2y % 102, then x # 51. 4%9a. To write the
inverse, negate both the hypothesis and conclusion: If -
a # 5,then a® # 25. 49b. To write the contrapositive,
switch (he hypothesis and conclusion of the inverse: If
a’ # 25, thena # 5. 50a. To write the inverse, negale
both the hypothesis and conclusion: I & = —4, then b is
not negative. 50b. To write the contrapositive, switch
the hypothesis and conclusion of the inverse: If b is not -
negative, then b = —4. 51a. To write the inverse, negate
both the hypothesis and conclusion: If ¢ = 0, then ¢ is
not positive. 57b. To write the contrapositive, switch the
_ hypothesis and conclusion of the inverse: If ¢ is not
positive, then c ={). 52, 24 = £C, AD =CD,and
£ADB = 2 CDR, so two 4 and an included side are =.
Thus, AADB = ACDB by ASA, and by CPCTC, 4B =
CB. 53. HE=FG,EF =GH,and HF = FH by the
Rell. Prop. of =,s0 AHEF = AFGH by S3S8. By
CPCTC, 21 = £2. 54. LM = NK,LN = NL by the
Refl-Proprof =, and £ LNK = / NLM Because all rt, 4
are =. So, L\LNK ANLM by SAS,and 2K = 2 M by
CECTC.

side opp. it is = 50 (C{ -5 = Sd
i 5d-9= 2c,c =2.5d - 4.5, by substitution, 1.6d + 1.8 =
i 2.5d —4.5;16d + 18 = 25d — 45,94 = 63;d = 7, 50

poo=25(7) -
i vertex (g f) between (0, 0) and (5, 2): The slope of the

segment from (0, 0} to (g, f) is’gt and the slope of the side
7 opp. it isg — %,SOE
segmeint from (5,2) to (e ) is{r — 2 and the slope of the

| side opp.itis3,so L=

| CHAPTER REVIEW
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s Show two 1 diags. such that
" neither bisects the other.
2.D must be the vertex .
_ between 4 and C. Draw AD
with slope H, orlandCD

with slope .They intersect at

(3,3). 3. The mlssmg vertex can be between any two of
the given points. Opp, sides of a parallelogram are Il so
the slopes of the opp. sides are =. Find the vertex (a, b)

Geometry Solution Key

i between (0,0) and (8, 5): The slope of the segment {rom

(0,0) to (a b) is 2 and the slope of the side opp- itisg—= 8 = 5,

sol= 8 = 5, ora= b The slope of the segment from
L (8,5) to (a, b) is®
P 250 =g =35h —25=2a - 16;5b — 2a = 9; by

substitution, 5a — 2a = 9,s0¢ = 3 = b. Thus, (g, b) =

pa— 2 and the slope of the side opp. it is

(3,3). Find the vertex {c, d) between (5,2) and (8, 3):

The slope of the segment from (5, 2) to (c fl) is 4 — § and
i the slope of the side opp. it is 3, so‘g — 5 Sa’ 16 =

5c — 25;84 + 9 = 5¢;c = 1.6d + 1.8. The Slope of the

segnient from (8 5) to (r: d) is‘cf — g and the slope of the

25 =2c— 16

4.5 = 13.Thus, (¢, d) = (13, 7). Find the

= Wg - %, or ¢ = f. The slope of the

=3;8f ~ 16 = 5¢ - 25;

e~ 35

{8 — 5e = — 9; by substitution,8f — 5f = — 9,3f = —9,s0
i e=—3 = fThus, (g f) = (=3, —3). 4. Find the midpt.
i M of AC and draw the L bis. having slope —%_. Measure

MC on the L bis. each way from M. Those 2 pts. are B

L and D: (1,5) and (5, —1). 5. Rhombus; a pair of sides is

|| to each of the 2 diags. and is hall their length and since

the dlags of an isosc. trap. are =, the sides of the 7 are
Poall=

pages 339-341

1. A rectangle is a .7 with four right 4:F 2. A kiteis a
quadrilateral with two pairs of adjacent sides congruent
and no opposite sides congruent: H. 3. Angles of a
polygon that share a commeon side are consecutive 4: G.

i 4, A trapezold is a quadrilateral with exactly one pair of
i parallel sides: B. 5. A rhombus is a 7 with four

i congruent sides: I. 6. The midsegment of a trapezoid is
i the segment that joins the midpoints of the nonparallel
¢ sides:J. 7. A parallelogram is a quadrilateral with both

pairs of opposite sides parallel: A. B. Asquareisa O

i with four congruent sides and four right 4:C. 9. An
i isosceles trapezoid is a trapezoid whose nonparallel sides

are congruent: E. 10. The two 4 that share a base of a

¢ trapezoid are its base 4:D.

11. 1y AM
BN
0 2 )K x|’
L, \[
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12. 1y 13.AD=8Cs02x — 7=
“’ x+1lix—T7=Lx=848=
e 2x—-2=2(8)—-2=
P <\4___ BHx| 16 —2=14.AD = BC =
mrRr s.;”'g" x+1=8+1=9.CD=
M1 x-1=8-1=7

14. KL = KN,so3m —5 =
m+32m=5=32m=8m=4. LM = NM, so
m+2U=t+9%4+2=1+94+1=9%r=5KL=
KN=m+3=4+3=7TLM=NM=t+9=5+0=
14 15.Since same-side int. 4 of || lines are suppl.,ms1 =
ms3 = 180 — 79 =101 Since opp. £ ofa TJare =, ms2 =

79. 16. Since alt. int. 4 of || lines are =, m21 = 38. Since

same-side int. 4 are suppl.,mZ2 + 38 + 99 = 180,

m42 + 137 = 180;m 22 = 43. Since opp. 4 of a £7 are =,
m/3 =99, 17. Since alt. int. 4 of || lines are ==, m~1

= 37. By the Triangle Ext. Angle Thm.,m/2 + 37 = 63;
mZ£2 = 26.Since alt. int. & of || lines are =, m23 =ms2 =
26. 18, yes, by Thm. 6-8 19. yes, by Thm. 6-7 20. No;
there is no information about the diagonals, 4 or sides.
21. yes, by Thm. 6-5 22. Since same-side int. £ are suppl.,
4y + 2y + 6= 180;6x + 6 = 180;x + 1 =30; x = 20,
-Since opp. 4 are =,4x = 4y + 4;4(29) = 4y + 4;29 =

y + 1;y = 28. 23. The diaps. of a /7 his. each other, so
3x =3y — 3;x =y — 1. Substitute y — 1 for x in 4x ~ 2
=3y—Ldly—1)—2=3y—-1;dy—4-2=3y—1;
4y —-6=3y—-Ly—6=—-Ly=5x=y-1=
S5—1=424.ms/1=180—-56=124.2ms2 + m/L1 =
180;2m 22 + 124 = 180;2m22 = 56;ms 2 = 28,
ms2+ms3 =90,28 +ms3 =90;ms3 =62 25.The
diags. of a rhombus bis. the 4,50 m£1 = 60.The diags. of a
rhombus are L, so m£2 = 90. By the Triangle Ext. Angle
Thm., m23 4+ 60 = 90,50 m£3 = 30. 26. The diags. of a
kite are .L,so m£1 = 90. By the Triangle Ext. Angle
Thm.,ms2 + 65 =msl,;ms2 + 65=90,s0ms2 =25,
27. The diags. of a 7 bis. each other, so AC = 2(13) =
26in. 28.The diags. of a 7 bis. each other, and the
diags. of a rectangle are =, so AC = 2(10) = 20 cn1.

29. The diags. of an isosc. trapezoid are =,s50 AC =

7+ 12 = 19 ft. 30. P is g units right and b units up from
the origin: {(a, b). 31. Since the diags. of a square bis.
each other, P is ¢ units up from the origin: (0, ). 32. The.
distance P is to the right of the origin is —b — {—a), or

a — 5. The distance P is up from the origin is ¢ units. So,

P=(a—b,c). 33a.5=0= -1 33b.2=1 33c. —1(1)

= —1, the prod. of the slopes is —1. 34a. Cis a units to
the right of the origin: a. 34b. D is b units.up from the

origin: 5. 34c. Va® + b2 34d. Va® + b 34e. BD
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L. Ty Since exactly 2 sides are |}, it
}E is a trapezoid.
A H
o # 1] X

2 Ty C Since 2 distinct pair of adj. sides
o are =, it is a kite.
4lp B8
N
X
O [ Alfs
Y
| Al
3 cl T.fy Since one pair of opp. sides is
Ll g both || and =, itis a 7. 4a. The
x| product of the slopes of the adj.
fa] % | sides must = —1. Answers may -
| vary. Sample: (0,0), (3,0), (3,3),
T2 {0,3) 4b. One pair of opp. sides
[ ) must be || and =. Answers may
14 vary. Sample: (0,0), (3,0),(4,3);
(1,3) 4c. Adj.sides must be L.

Answers may vary. Sample:

{0,0),(5,0),(5,3), (0, 3). 4d. Exactly one pair of opp.
: sides can be ||. Answers may vary. Sample: (0, 0), (5, 0),

(4,3),(1,3) 5. Since opp.sides of a &7 are =, AN =

i ML = 6in. 6. Since the diags. of a 7 bis. each other,

AN = AR = 9cm. 7. Make one 7 and then make the
second one by “squishing” the first one. Check students’
work. 8.x = 180 — 80 = 100.The 7 is a rectangle, and
the diags. divide it inte 4 4, or 2 pair of = isosc. &. So,
z=90 —y,ory+ z = 90. One A has £ measures of
100, z, and 90 — v, so by the Triangle Angle-Sum Thm.,
y — z = 10. Adding the equationsy —z = 10and y + z =
90 results in 2y = 100,50 y = 50. Then z = 40. 9. The
figure is a rhombus and the diags. of a thombus bis. the
4, Thus, y = 57. Because base 4 of an isosc, A are =,

i x=57.Thenz = 180 — (x +'y) =180 — 2(57) = 66

10. Since the diags. of a £7 bis. each other, 4x ~ 4 =

D r 42y —d=2x=62y+2=2x2 +2=2(6);

y+1=6y=35 11 Since alt.int: 4 of || lines are =,x =
36.The 7 is a rectangle. The diags. of a rectangle are =
and bis. each other so they form 4 isos. A. Thus, the sum

of the measures of the 4 in the “top™ A is 2x -+ y = 180;

2(36) + y = 180;y = 108. z == 180 — 108 = 72. 12. No;
both diags. must bis. each other. 13. Yes; by Thm. 6-6, if

i one pair of opp. sides of a quad. is || and =, then the

quad. is a 7. 14. Yes; by Thm. 6-7, if both pairs of opp.
sides of a quad. are =, then the quad.is a 7. 15. Yes; by

i Thm. 6-8, if both pairs of opp. 4 of a quad. are =, then
i the quad.is a 7. 16. Answers may vary. Sample: A

square has 4 = sides and a kite has no opp. sides =.

i 17. Both pairs of opp. sides are =,s50 7x — 2 = 5x + 2,

P x—2=2ix=2T7xr~-1=6x+y;7(2) - 1=6(2) + y,
i 13 =12 +y;y = 1 18.The diags. of a kite are 1,50

i ms1=90.The 1 bis of an isosc. A bis. the vertex £, so the
i vertex £ measures 60 + 60 = 120 and Zm£2 + 120 =
{180;2ms2 = 60;m42 = 30. 19. Base 4 of an isosc.

i trapezoid are =,s0m21 = 50.The 4 of a trapezoid

i whose sides share a leg are suppl.,,so m£2 = 180 — 50 =
i 130. 20.The axes are lines of symmetry, so § is a units
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left and & units down from the origin: S(—a, —b) and T is
o units left and & units up from the origin: 7(—a, ). The

midpt. of ST is ( - +2 (_n}, = 5 b) = (—a,0). ST is vertical,
so it has no slope. 21. 515 at the origin: S(00,0) and Tis ¢
units right of b and d units up from the origin: T{b + c,d).
The slope of 5T is 74— 22. The midsegment of a

trapezoid is half the sum of the bases: 5(25 + 15) =
3(40) = 20,0r 20 ft. 23a. Va? + a’> = V2a? =aV2
23b. V(0 — a)2 + (@ — 0)2=Val + al = aV3
23c. AC

page 343

STANDARDIZED TEST PREP

1. Both pairs of opp. sides are ||,so it is a 3, It has

4 right 4, so it is a rectangle. The answer is choice C.

2. By the Triangle Angle-Suin Thm., the 3rd £ measures
180 — (48 + 84) = 48.The answer is choice I. 3. DE =

%(23) = 11.5. The answer is choice A. 4. By the Alt. Int.

Angles Thm., the answer is choice G. 5. Two sides.and
an included £ are =: SAS. The answer is choice C.

6. m£MOQ + 90 + 30 = 18{, so m£LMOQ = 60.The
answer is choice I. 7. The smallest £ is opp. the shortest
side and the largest £ is opp. the longest side. Since

13> 11,m£ G > m< H. The answer is choice A. 8. The

smallest 2 is opp. the shortest side and the largest Z
is opp. the longest side. Since 13 < 14, m£.G < m21.
' The answer is choice B. 9. The smallest £ is opp. the

Geométry Solution Key

shortest side and the largest £ is opp. the longest side.
Since 11 < 14, m £ H < m/J. The answer is choice B.
10. The diags. of a £ bis. each other,so DE = $DB =

%(15) = 7.5. 11.The sum of the exterior 4 of a polygon

is 360, so the mean £ measure of the pentagon is 3—@ L Or

72. S0, the mean / measure of the interior 4 is 180 72,
or 108. Then the sum of the measures of the 5 4 is
5(108), or 540. So,x + 138 + 86 + 93 + 135 = 540,

X + 452 = 540; x == 88. 12.[2] Since opp.sides of a &
are =, 5(1%9)—3(14»2) Sx—10=3x+ 6§ 2.1—10—
6; 2x = 16;x = 8.[1] one computational error

13. Answer includes any of the points (0, 8), (6, —2), or
(—4,2), and an explanation involving same slopes for
opp. sides, or same side lengths using Dist. Formula. [3] a
correct point from a sketch [2] an incorrect point, but
correct approach W1th a computatlonal error [1] no work
shown :
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REAL- WORLD SNAPSHOTS

a. The spinding triangle should not wobble. b. The
spinning triangle wobbles or falls off the pencil. ¢. The
mechal of (16, 0) and (20, 18) is (18, 9). The centroid is
3 2 the dlstance from (0, 0) to (18, 9) which is

(18 59 3) or (12, 6). The triangle should not

wobble with the pencil pomt at (12,6). d. The rcsults
are the same.
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