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Chapter I. Basic Geometry
1.1. Lines, Angles and Shapes
1. (3)line segment 2. (2)«CAD
3. (4)ZYXw 4. (1) congruent angles
5. (4) obtuse 6. (2)mzs2=70°
7. (2)90° 8. (2) The angles are adjacent.
9. (3) £ECF and £DCH are a pair of vertical | 10. (4) BC = Tac
angles 2
11. 2x —40=x+10 12. 6x+5+x =180
x—40=10 7x +5 =180
x =50 7x =175
AB = BC =60 x =125
AC =120
13. x+15+x—-5=90 14. 2(4x+1) =75
2x +10=90 8x+2=75
2x = 80 8x =173
x =40 x =9.125
m«BAC = 40 + 15 = 55°
m«DAC = 40 — 5 = 35°
15. A LMN, A MNL, A NLM, 16. (3) Consecutive vertices must be listed in
ALNM, A NML,or A MLN clockwise or counterclockwise order.
17. Diagonals AC and BD. 18. a) Triangles ABE, CDE, and BCE.
D b) Quadrilaterals ABCD, ABCE, and BCDE.
A C
B
19. a) Triangles TUW, RVW, RQT, and TSR.

b) Quadrilaterals QTSR, QTUV, USRV, QTWYV, and SRWU.

c) Pentagons QTUWR and SRVWT.




1.2.

Pythagorean Theorem

1. 52472 = c? 2. 242 4+ b?% =262
74 = c? 576 + b? = 676
c =74 ~86 b* =100
b=10cm
3. x%2+419.5% = 20? 4. 9% 4+ p? =18?
x% 4 380.25 = 400 b? = 243
x% =19.75 b~ 15.6
x ~ 4.4 ft.
5. 82+ x% =102 4?2 4+ y2 =107
64 + x? =100 16 + y2 =100
x? =36 y? =84
xX=6 y =484 = 9.2 y—x=92—-6=32ft
6. x2+72=(x+1)2
X2 449 =x%2+2x+1
2x = 48
x =24
Vertical baris x + 1 = 25 inches
1.3. Perimeter and Circumference
1. x+x+2)+(x-3) 2. dx+(x+3)+3x—1=34
Perimeteris3x — 1 8x+2 =34
8x =32
x =4
4x =16,x+3=7,3x—1=11
3. Length of O = diameter = 8 in. 4. Width of O = radius = 2 cm.
Perimeter =%2nr + 14+ 2w Perimeter =%2nr +r+2l+w
=§8n+8+14=4n+22z34.6in. =§4n+2+8+2=2n+12
~ 18.3 cm.
5, %157r+ 60 + 15 = 7.57 + 75 ~ 98.6 ft. 6. §4n+4-4 =27 + 16 ~ 22.3 cm.
7. %12n+8+14=6n+22m 8. §6n+4+1o+6=3n+20
9. Allsides of the polygon are 3.5. 10. Eachsides = 2r = 10

Perimeter = 3.5 X 7 = 24.5 inches

Perimeter = 4 G 2nr) +4s =10mr + 40




11. Length of arc SBT = ian = ilZn = 3m.

Letw = RC,so AR = 8 — w.
CT=r—RC=6—w
AS=r—AR=6—-(8—-—-w)=w-—-2

Since ABCR is a rectangle, its diagonals are =.

Diagonal RB is a radius, so AC = RB = 6.

Perimeter = SBT + CT + AS+ AC =3n + (6 —w) + (W —2) + 6 = 31 + 10

1.4. Area

1. %m‘z +52= %36n+ 122 = 18 + 144

2. mr?+ 1w = 5%+ (20)(10) = 257 + 200

3, %nrz +s2= %n(4)2 +42 =121 + 16
4, mr?+s? =nax? + (2x)? = mx? + 4x? or (w+ 4)x?
5. s?—mr?=8?—-4%gr =64 — 1671 6. s=+36=6

r=%s=3
A=nr*>=9n

7. A=52—§nr2 =62—§9n=36—4.5n

8. Iw—2nr?=(20)(10) — 2(5%)n =
200 — 507

1 2 _ Yy _Lep2y 1 _
9. LT 2bh—4(4 ) 2(4)(4)—
4T — 8

10. Iw — %bh = (12)(4) — % (9)(4) = 30

11. s? —nr? = 6% — 3%27r = 36 — 9w sq. in.

12. lw —mr? = (36)(15) — 4%m = 540 — 161 ~ 490 sq. ft.

490 x 1.95 = $955.50

13. (80 — 70) + (40 — 15)% = ¢?
102 + 252 = ¢?

725 = ¢?
c =+V725 = 26.93 Area = 2693 X 6 = 162 sq. ft.
lati - -
14. density = population 15. A =2000 x 501Oazrel,000,000 sq. ft.
x e 1,000,000 ft2 x ————— ~ 22.957 acres
27,785 =— 43,560 ft2
00 = 227 <300t
x = 8,419,000 = 2957 rees per acre
14.7 240
16. a) = ad b) d = ——= 10.5 per square mile
100,000 1,632,000 22.8

100,000x = 23,990,400
x = 240




Chapter 2.

Coordinate Geometry

2.1. Forms of Linear Equations
1. No. (3) =3(—2)+15? 2. y=mx+5»b
3#+9 y=—4x+5
3. y—y1=m(x—x) 4 _o*3__ 2
y+2=-3(x—-1) ' 5+2 7
y=y1=mx—x)
y+3=—;(x+2)
5. m 5-8_2 6. m= -0 2
=17 5—2—5) 5
y=3=-(x-1) y—4=:(x—5)
7. —2x+y=-5 8 4y=4(§x+1)
2x—y =5 4 2
4y =3x + 2
—3x+4y =
3x—4y =-2
2.2. Parallel and Perpendicular Lines
1. equation (1) 2. equation (1)
2y +2x =6 —3y=2x+5
2y = —2x+6 —2x—3y=5
y=—-—x+3 —2(—2x -3y =Y5)
4x + 6y = —10
3. equation (2) 4. equation (1)
x —5y =25
-5y =—-x+25
1
y=7X=5
5, y=-2x+2 6. y=-—2x
7. 2y-x=8 (- =>®+b 8 Zn=)—3 o)
_ 12) =-3(-9) + b
2y 1x+8 b=-3 b= 15
y—5x+4
. y=-x-3 y = —3x — 15
9. 3y=6x+3 (4)=—=12)+b 10. The slope of y = 2x + 3 is 2. The slope of
y=2x+1 b=5 2 2y +x =61s —%. Since the slopes are opp
m=—1 y=—1x+5 reciprocals, the lines are L.
2 2




11. Theslopeofx + 2y =4 is —%. The slope

of4y —2x = 121is % Since the slopes are

neither = nor opp reciprocals, the lines are
neither || nor L.

12,2213
4 8
2(x —1) = -3
2x —2=-3
1
x=-=
2

2.3. Distance Formula

1. d=.(6+2)2+(-3-23)2
=64 + 36 =+/100 = 10

2. d=,/(8-3)2+(10-5)2
=+/25 + 25 = /50 = 5v2

3. d=(7+1)2+(4-9)
=64+ 25 =+/89

4. d=+(1-5)%+(6—3)2
=v/16+9=+25=5

5. d=+(7-3)2+ (2 +4)?
=16 + 36 = V52 = 24/13

6. d=+(6-3)2+(-1-8)2
=+/9 + 81 =90 = 3V10

7. d=+(4+3)2+ (25— 1)2
=149 + 576 = V625 = 25

8. d=./(146 +4)2 + (52 — 2)2
= /22,500 + 2,500 = /25,000 = 5010

9. mL:_S

Equation of L line: Solve system for x: Solve for y: Distance for (6, —2) to (5,3):

y+2=-5(x—6) —5x+28=-x+2 y==-(5)+2 d=/(5-6)%+ (3 +2)?

y = —5x + 28 x=5 y=3 =+/1+25=+/26

2.4. Midpoint Formula

1. (x1+x2’y1+y2)=(—2+6,3—3)=(2’0) 2 (x1+x2’y1+y2)=(3+8’5+10)=
2 2 2 2 2 2 2 2

—-5+4+3 1+5
3. ( i 'T)—H'B)

4. The third terms of the arithmetic

sequences x: 1,3, ...and y: =5,5, ...are 5
and 15, so B(5,15).

5. M is the midpoint of BC.
Sequences x: 4,0, ...and y: —3, -2, ... give
us third terms of -4 and -1, so C(—4, —1).

6. x:1,3.5,6andy:8,2,—4,s0R(6,—4)

7. x:—1,2,5andy:5,3,1,s0 (5,1)




2.5. Perpendicular Bisectors

1. Midpointis (32L9, > +217) = (6,11) 2. Midpointis (_2; ,3;—3) = (2,0)
17 -5 12 1 —-3-3 -6 3 4
9-3 6 2 6+ 2 8 4 3

Equation of 1 bisector is
y—11=—2(x—6)

Equation of 1 bisectorisy = %(x —-2)

2+8 6+12
3. Midpointis (%, +2 )=(5,9)
12-6 6
m=——=-=1 m, =-—1
8—-2 6

Equation of L bisector is
y—9=—(x-5)
y—9=—-x+5
y=-x+14
y-interceptis 14

—-4+4+2 5+5
4, Midpointis( 2+ ,%)=(—1,5)

The segment is horizontal with a 0 slope.
Its L bisector is vertical, with an equation
of x = —1.

5. M= (ﬂﬁ) = (6,4)

3 5
_6-2_ _ _1-5__3 _4
m=2=2= m, =—1 m=12CD_ 3 o
y—4=—-(x—-6) y+2=§(x—3)
- 5
7 M=(ﬂ, L )=(3,2) 8. M=(w,w)=(3,0)
2 2 2 2

Line segment is vertical, so its L bisector is
horizontal, with equation y = 2.

Line segment is horizontal, so its L
bisector is vertical, with equation x = 3.

2.6. Directed Line Segments

1. k=2
6
Pe=Ay+>(By—A)=3+2(9-3)=8
py:Ay+§(By—Ay)=5+§(17—5)=15
P(8,15)

3

2. k=
5
Se=Re+>(Ty—R)=-2+(3+2)=1
Sy =Ry +2(Ty —R,)) =2+2(-8—-2) = —4
S(1,-4)

3. k=2
8
Po=Le+iM,—L)=-2+2(6+2)=1

3 3 3
Py:Ly+§(My_Ly):3+§(_3_3):Z

p(13)

4, k=2
5

Gy=F+2(Hy—F)=1+2(6-1)=3

2 2 1
Gy=Fy+=(H,—F)=-3+2(5+3) =<

5
6(35)




Chapter 3. Polygons in the Coordinate Plane

3.1. Triangles in the Coordinate Plane
mee =72 2. AB=/(5-2)2+(11-7)2=+25=5
4B 5-2 3
8- 11 3 BC=,(9-52+(8-11)2=+25=5
Mpr =—F=—-
_B¢ _9-5 4 AC =,/(9-2)2+(8-7)2 =50 =5V2
AB 1 BC,so £B is aright £. Two sides are equal in length, so
DE =/(5-4)2+ (5+2)2=+/50 4. JK LKL
6-4 1
EF =,/(-1-5)2+ (3 -5)2 =40 Mg =—— =750 Mgy = —4
DF =/(-1-4)2+ (3 +2)2=+50 276 _ _,
Two sides are equal in length, so xX—6
A DEF is an isosceles A. —8 = —4(x - 6)
-8 =—4x+ 24
—32 = —4x
x =8
Recognize that PR is horizontal 6. AB=,(5-2)2+(1-2)2=+10
(since y = —2 for both endpoints). DE = \/(4 —1)2+ (=5+4)2 =10
PR=8-4=4 _ —\z —7 _
An altitude may be drawn from the opp BC=y(4=5°+G -1 =V17
vertex, Q, to point S(—6, —2). EF = \/(3 —4)2 + (-1+5)2 =17
QS=4-(-2)=6 AC=(4-2)2+(5-2)2=+13
Therefore, the area is%(4)(6) =12 DF = \/(3 —1)2+(-1+4)2=+13
square units. AB = DE,BC = EF,and AC = DF, so
A ABC =A DEF by SSS.
mee =277 o 2+l 1 8. To prove that A JEN is aright A, prove
RS 341 ST 9-3 2 that its legs are L by showing their slopes
The slopes are opp reciprocals, so they are are opp reciprocals:
1 lines forming a right 2 at S. -3-1 -1+3 1
Since 4§ is a right £, A RST is a right A. ME=",7,="2 M@m="., 3
To prove that A JEN is an isosceles A,
prove that it legs are = by using the
distance formula:
JE=(=2+4)2+(-3-1)2=+20
EN=,2+2)2+(-1+3)2=+20

10




3.2.

Quadrilaterals in the Coordinate Plane

L (B2 ()

[diagonals bisect each other, so E is the midpoint of both AC and BD]

Midpoint ofﬁ is (T’ —) = (—, - —)

me=2=0 5 =4t 5 130 AB=J(1+6)% +(0+3)? =58
4B _1+5 b~ 3_7
o —At8 1 _4-0_1 BC=,/(4-1)2+(7-0)2=+58
_BC 741 2 AP 345 2 €D =/(=3—4)2 + (4— 7)? = /58
@J.BC,BCJ.CD,CDJ.AD,andADJ_ AD = J(—3+6)2 + (4 + 3)2 = V58
AB,soall 4 2’s are right £’s. 0+3 3 7-0 7
Therefore, ABCD is a 1. mﬁ=m=; mB—C=:=§
4 = sides but not 4 right 2’s - Rhombus
AB =2 +5)2+(0+6)2 =185 5. AB=5-1D2+(2-12=+17
BC=\/(11—2)2+(9—0)2:\/162 BC=\/(6—5)2+(—2—2)2:\/ﬁ
CD=(4—11)2+ (3-9)2 =85 CD=(2-6)2+ (—3+2)2=+v17
AD:\/(4+5)2+(3+6)2=V162 AD=\/(2_1)2+(_3_1)2=m
0+6 6 9-0 2-1 1 -2-2
MiE =545 7 BC 11—z ! Mmzp=c—;=,; M=o 5= %
2 pairs of opp sides = but not 4 right £’s - J AB 1 BC, so 2B is aright <.
4 = sides and a right £ — Square
6. ma=1—=> 7. PR=\(7+4)?%+(-5-0)? =146
4-2 2
—_— = 2 S=4(-1-4)2+(—-8-3)2=+146
Since AB 1 BC, mgz; = —3 Q ‘/( ) ( )

Diagonals are congruent.
-5-0 5 -8-3 11
= Mg =7T"7T=—
7+4 11 S -—1-4 5
Diagonals are 1.

. — . (447 0-5 3 5
Midpoint of PR 15( > T) = (— __)

’ 2" 2
4-1 3-8
2
Diagonals bisect each other.

Both pairs of opp sides of a 7 are ||.
Parallel lines have the same slope.

The slope of side BC is 3.

For side AD to have a slope of 3, the
coordinates of point D must be (1,3).

2-0 2 3-5 2
M =—==- M =———— = —
4B 5_0 5 b 1-6 5

3-0 5-2
M =103 MEc TG 5=

To prove that ABCD is a rhombus, show
that all sides are = using the distance
formula:

AB =,/(8+1)2+ (2+5)2=+130
BC = /(11 -8)% + (13 — 2)2 = /130
CD =/(2—-11)2+ (6 — 13)2 =130
AD = /(2 + 1) + (6 +5)% = /130

11




10. To prove that ABCD is a [J, show that both
pairs of opp sides of the 7 are || by
showing the opp sides have the same

slope:
5-2 3 -3-0 3
m—s=—-=- MAe = = -
4B 6+2 8 b -—4-4 8
-3-2 5 0-5 5
m-—— = = - Mo =———=—
AD 4+2 2 BC " 4-6 2

3 5 :
Because 3 and Sare not opp reciprocals,

the consecutive sides of ABCD are not 1,
and ABCD is not a .

11. The length of each side of quad is 5. Since
each side is =, quad MATH is a rhombus.

The slope of MH is 0 and the slope of HT is
4
-3 Since the slopes are not opp

reciprocals, the sides are not L and do not
form rights £’s.
Since adjacent sides are not 1, quad MATH
is not a square.

6-6 -3 +3

12. mgp=——=0 mg= =0
4B 6+5 b 3-8
-3-6 9 -3-6 9

Mmpm=——=—= Mygr=—"T"=—=

AD 345 2 BC  8-6 2

AB || CD and AD || BC because they have
equal slopes. ABCD is a [0 because opp
side are ||.

AB = 11 and BC = +/85. ABCDisnota
rhombus because AB # BC.

AB and BC are not L because their slopes
are not opp reciprocals. Therefore, ABCD
is not a ™ because 4B is not a right 2.

13. Use the midpoint formula to find
M(-=5,5),N(0,3),P(2,—4),Q(—3,-2).

Use the slope formula to find

j— J—

Since both opp sides have equal slopes
and are ||, MNPQ is a 1.

Use the distance formula to find

MN = 29 and NP = +/53.

MN # NP, so MNPQ is not a rhombus
since not all sides are congruent.

2. AB=+324+42=+25=5
BC = /82 + (—6)2 = V100 = 10
AC = /112 + (=2)2 =V125 = 55
Perimeter = 5 + 10 + 5vV5 = 15 + 55

3.3. Perimeter and Area using Coordinates
1. AB=J(4—-1)2+(1-4)2=
V18 = 3v2
BC=(-3-4)2+(0-1)2=
V50 = 5v2
AC=(-3-1)2+(0—4)?%=
V32 =42

Perimeter = 3v2 + 5vV2 + 4V2 = 12V2

12




3. Method 1: enclose in ™I

 B(4,1)

| 414
I IT
11
-5 0
C(-3,0)

Areaof O =7x4 =28
Area of I = %(4)(4) =8

Area of Il = %(3)(3) =45
Area of I1l = %(7)(1) =35

Method 2: area of right A

— 4 —
ma = Z =1
Slopes are opp reciprocals, so
CA 1 AB and £A is a right 2.

Mmag =

_3_ 4
3

From problem 1, AC = 4+/2 and AB = 3+/2.

Area of right A ABC = - (AC)(AB)

1

)

Area of A ABC = 28 — (8 + 4.5 + 3.5) = 12 square units

(4v2)(3V2) = 12 square units.

4.

EF = /(6 —3)%+ (10 — 6)2
=V25=5

FG =,/(18 — 6)2 + (5 — 10)2
=169 = 13

Since EFGH is a [,

GH = EF and EH = FG.

Perimeter of EFGH =

2(5) + 2(13) = 36

Areaof O =15%X9 =135
Area of I = Area of I1l = = (3)(4

T2

Area of Il = Area of IV = %

Y=6

(5)(12) = 30

EG.6)]

F(6,10)

II

I1I

G(18,5)

TH(15.,1)

20

Area of (JEFGH = 135 — [2(6) + 2(30)] = 63 square units

5.
vertex X y | upper | lower | difference
K -7 -7 | —-14 35 —49
L -5 2 | =30 6 —36
M 3 6 -9 6 —15
N 1 -3 -7 21 —28
K -7 -7

Area

_1(=49) + (=36) + (~15) + (-28)| _|128|

2

> = 64 square units.

13




Chapter 4.

4.1. Translations

Rigid Motions

1. 2-64+1)=(—4,5) 2. (=2,-2)
3. (x+3,y-7) 4. (2,-8)
5. (—6,6) 6. (x+4,y+4)
7. (0,-9) 8. T,, of Qis Q'(6,—4)
9. R(-5-5)->R'(3,0)isTgs U'(3,6) 10. A(1,3) - A'(4,4) is T3, C'(7,1)
11. (=5,5) 12. (0,1)
13. B(—6,4) and D'(=5, —4)
14, 15. T'(—=6,3), A'(=3,3), P'(=3,—-1)
10
¥ | |
! e
; K :
MAX L N R -10 5 N\ 0 10
8| —7| & 5| -4 3| 2| 1 _LI‘. 1 2/ 3 f Q:=.= 7 i =2
- M L N
_; -10
i
4.2. Line Reflections
1. (23) 2. P'(—4,1)
3. (25) 4. (=3,4)
5. M'(2,8) 6. (—4,3)
7. (=2,5) 8. A'(0,—2)and B'(4, —6)

14




9. 10.
¥
B Ei
=
X X
A (f A | [t
+ . /
A
BI N
11. X'(5,1),Y'(4,4),Z'(7,4) 12.
S8
u U
-10 5 N, 0 N 5 10
§'(0,6),U'(—3,5),N'(—3,0)
13. 14.

a

3 BY| B! ?
| D D' |

Al

10

A'(7,-2),B'(2,-1),C'(3,-2),D'(2,—-4)

-10

&

AB =/(7-2)2+(8-6)2=+29
Area = (@)2 =29

15




15. Equation of L lineisy —2 = —2(x + 2), or

y = —2x — 2 in slope-intercept form.

Solving%x —2=—-2x—2givesusx = 0.
Substituting forx, y = —2,so M is (0, —2).
M is the midpoint of PP’, so P’is (2, —6).

10

[&)]

| b |
| . /
1 i 0/ 5 10
| > |
3

16. Equation of L lineisy —2 = 1(x + 2), or

y = x + 4 in slope-intercept form.
Solving —x + 3 = x + 4 givesus x = —%.

. . 7 . 17
Substituting forx, y = > SO Mis (— > E)'
M is the midpoint of PP’, so P’is (1,5).

10

-10 -5
/M
-10
-10
4.3. Rotations
1. (2)
(3) 3. (4)
4. Rgpe: (x,¥) = (—y,%) 5. A clockwise rotation of 90° is equivalent to
(2,4) - (—4,2) a counterclockwise rotation of 270°.
Ry70: (%, y) = (v, —x)
(_2' 5) - (51 2)
6. A clockwise rotation of 180° is equivalent | 7. Rjgge: (x,¥) = (—x,—y)
to a counterclockwise rotation of 180°. A'(0,4),B'(—4,2),C'(—5,4),D'(—1,6)
Rigoe: (x,¥) = (—x,—Y)
(_2' 1) - (2, _1)
8. Rgpe: (%, ¥) = (=¥, %) 9. Rgpe: (x,¥) = (=¥, %)
A'(=2,1),B'(-3,—4),C'(5,-3) P(—2,5) - C(2,3) = (—4,2)
(_4'2) - (—2, _4)
(-2,-4)+C(2,3) = P'(0,-1)
10. Rygoe: (x,¥) = (=%, =) 11. Rgpe: (x,¥) = (=¥, %)

P(3,-2) — C(2,-3) = (1,1)
(11) - (-1,-1)
(-1,—-1) + C(2,-3) = P'(1,—4)

A(1,2)-P(2,-1)=(-13) - (-3,-1) +

P(2,-1) = A'(-1,-2)

B(—4,3) — P(2,—1) = (—6,4) - (—4,—6) +

P(2,-1) = B'(=2,-7)

C(-3,-5)—-P2,-1)=(-5-4) -4, -5+

P(2,-1) = C'(6,—6)

16




4.4. Point Reflections [NG]

1. K'(—4,7) 2. (31)
3. R'(=23),5'(-5-1) 4. (2-1-5,2-(-1)—-3)=N'(-3,-5)
5. 2X 6 =12 units 6. Use the midpoint formula:

P(E 22 =pP52)

2

7. 8. D'(8,1),E'(6,—2),F'(54)
M M
E

B'(-2 Q q
D F
A'(4,2) e
N

B(2,-6)

[ 3

4.5. Map a Polygon onto Itself

1. (3) 2. 180°
3, 380 _ 790 4, 390 _ 9950
5 16
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Chapter S. Dilations

5.1. Dilations of Line Segments

1. )

2. (15,-10) 3. (4,12)

4 (3,-1) 5. (2,5

6. (12,0) 7.

8. A(1,6) — P(3,4) = (—2,2) 9. €(0,6) — P(=6,2) = (6,4)

(—4,4) + P(3,4) = A'(~1,8)
B(6,6) — P(3,4) = (3,2)
(3,2) - (6,4)
(6,4) + P(3,4) = B'(9,8)

-10 -5 0 5

10

6,4) - (3,2)

(3,2) + P(=6,2) = C'(=3,4)
D(2,0) — P(—6,2) = (8,—2)

(8,—2) > (4,—1)

(4,—1) + P(=6,2) = D'(=2,1)

e C

-10 -5 0
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5.2. Dilations of Polygons

1. (3)mzB = msB’ 2. A'(2,2),B'(3,0),C'(1,-1)

3. 4,

M
L

1
1 1 X
y
Z 10
B
T\ \
A SO \
| ~
L ~
A ‘-___‘\\
~a ~
-.‘\\ C
S
1 0 C' 1
10 | I
y _* [

~\
T
[
[-]

=
15
[

T

EEEF I NN
A'(=2,6),B'(4,0),C’'(4,—2),D'(—=6,—2)
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9. Using B(0,4) as the “new origin,”
(—1,—-4) » (—2,-8),s0 A'(—2,—4)
B maps to itself, (0,4)

10. Using P(2, —4) as the “new origin,”
(—=2,6) = (—1,3), mapping to A’(1,—1)
(0,8) — (0,4), mapping to B'(2,0)

(2,—4) > (4,-8),s0 C'(4,—4) (4,4) - (2,2), mapping to C'(4, —2)
10 _ 10 _
......... -3 N S S S N 5 B—— | | |
B | |
| /\ | ’/T\\ |
| A “\i N
A[IN\e B0
10 5 0 5 10 10 0 5 10
L E | RSN
| |, C
A c R
-10 -10
11. a) A'(-1,1), B'(4, 2)(:(3 —5),D'(-2,-2)
_-2-1 -2+45 3 YR
b)m = 42_,_11——5 mw _g g _E AB | C
—2— -5+ AN DA
My = = = Mg = = =3 A'D' | B'C

A'B'C'D' is a [0 because both pairs of opp sides are ||.

5.3. Dilations of Lines

1. y=3x—-20

2. 2x+3y=4 - y=—§x+§

Equation of its image isy = — %x + 4

3. C(1,-1)is apoint on the line:
(-1)=3(1)—-4
Therefore, the equation of the image is the
same as the pre-image, y = 3x — 4

4. (C(1,0)is noton the line.

—10

A'1,8)

)( {
ff / '
/ . X

1o °

Find the point on the line where x = 1:
y=2(1)+2=4,s04(1,4).

CA=4,s0CA"=2(4) =8and A'(1,8)
8=2(1)+b - b=6

Equation of image isy = 2x + 6.

20




Chapter 6.

6.1.

Transformation Proofs

Properties of Transformations

a) reflection
c) translation

b) dilation
d) rotation

e) dilation

2. (3) rotation 3. (2) opposite orientation; reflection
4. (4) 'y =x 5. (3) 'y-axis
6. (3) orientation 7. (4)Dy
8. (1) dilation 9. (3)dilation by a scale factor of%
6.2. Sequences of Transformations
1. (4) translation followed by a reflection
2. Rotation Rqy. with center at origin, 3. Rotation R,y. around point 4,
followed by reflection 7, _ ;s followed by translation Ts _,
4. Reflectionr _ifollowed by rotation 5.
2 ¥
R,¢- around the point (1, —3) G
-
V '
o 4
7

o

6. 7.
L X X r A
b
- f L
L

8. (3)(812)
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2
followed by T, , mapping A — A'.

0. 10.
¥ ¥

¢ R B A"

W“ g ]C" A
\ y B —L_C A
g ' 4

A \;

f /\A“

R{g0 A'(3,4),B'(-2,4),C'(3,2)
A"(-1,7),B"(-6,7),C"(—1,5)

11. If AB is reflected first, the coordinates are A'(2, —6) and B'(4, —2).

When the reflection is dilated, the coordinates are A" (1, —3) and B" (2, —1).
If AB is dilated first, the coordinates are A’(1,3) and B’(2, 1).

When the dilation is reflected, the coordinates are A" (1, —3) and B" (2, —1).
The images are the same.

6.3. Transformations and Congruence

1. Translation so that A maps onto D. 2. Reflection over AC.

3. Rotation of 180° around point J. 4. Reflection over the bisector of ZHLK.

(Note that A HLK is isosceles.)

5. Reflection over the vertical line passing through P, followed by the translation T, _, (or vice
versa). No, it is not possible because the triangles have opposite orientations and both
translations and rotations preserve orientations.

6.4. Transformations and Similarity

1. D1 with A as the center of dilation 2. D1 with B as the center of dilation,

2
then a translation T; _, to map B = B’, and

finally a reflection rz7—.
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Chapter 7.

7.1. Equation of a Circle

Circles in the Coordinate Plane

1. a) (0,0) and V10 2. (2,-3)and6
b) 32+ (-1)2=10  Yes.
3. (1,—-3)and3 4. (0,7) and 42
5. r=4 x?+y?=16 6. r2=32+4%2 r=5
(x+3)2+(y—4)2=25
7. r=3 (x—1D2+(@y+2)?%=9 8. Center is at the midpoint of the diameter,
(2,—4). Radius is 4.
(x—2)2+(@y+4)?2*=16
9. (3,-2)-(9,—-6) 10. (-4,2) - (—8,4) andr =2-9 =18
11. x2+4x+y%2 =5 12. x2 +6x +y2—4y =12
(x> +4x+4)+y2=5+4 (x2+6x+9)+y2—4y=12+9
(x+2)22+y2=9 (x+3)22+y2—4y =21
Center is (—2,0), radius is 3 (x+3)2+@?—4y+4)=21+4
(x+3)2+(y—2)2=25
Center is (—3,2), radius is 5
13. x* — 16x + y? + 6y = =53 14. x* = 2x =—-y*+ 10y + 1
(x2 —16x +64) + y> + 6y = =53 + 64 x2—2x+y*—-10y =1
(x—8)2+y2+6y=11 (x2—=2x+1)+y*—10y=1+1
(x—8)2+(@y?+6y+9)=11+9 (x—12+y2—10y =2
(x—8)2+(y+3)?2=20 (x—1)2+ (y>—10y +25) =2+ 25
Center is (8, —3), radius is 2v/5 (x =1+ (y—5)* =27
Centeris (1,5), radius is 3v3
15. Since the center of the circle is (r, 1), the equation is (x — )% + (y — r)? = r2,

Since point (6,3) is on the circle, we can substitute this point for (x, y), giving us

(6 —71)%2+ (3 —71)% =12 Now, solve forr.
36 —12r+r?2+9—6r+712 =172

45 — 18r + 2r? = r?

45 —18r +71r? =

r2—18r+45=0

(r—=3)(r—-15)=0

r ={3,15} Radius is 15.
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7.2. Graph Circles [NG]

10

i
1

-10

e
IS Y

5. x2+4x+y?—4y=41
x2+4x+4+y —4y=41+4
(x +2)2+y?2 —4y =45
(x+2)2+y?—4y+4=45+4
(x+2)2+(y—2) =49
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Chapter 8.

8.1.

Foundations of Eu

clidean Geometry

Postulates, Theorems and Proofs

(4) vertical angles

2. (1) AC =DB

3. (2)AB=cCD 4. (2) reflexive prop and subtraction prop
5.
Statements Reasons
21 and £2 are complementary Given
£2 and £3 are complementary Given
21=/,3 Complements of the same £ are =
ms1 = mz3 Defof = /’s
6.
Statements Reasons
PCEG, PC = GE Given
CE = CE Reflexive Prop
PC=GE, CE=CE Def of = segments
PC + CE = GE + CE Addition Prop
PE =PC + CE, GC =GE + CE Segment Addition
PE =GC Substitution
PE = GC Def of = segments
8.2. Parallel Lines and Transversals
1. (3)44and«8 2. (1)41and«8
3. (@) linear pair; supplementary
(b) vertical angles; congruent
(c) corresponding angles; congruent
(d) alternate interior angles; congruent
(e) alternate exterior angles; congruent
4. (2) consecutive interior £’s 5. (2) Alternate interior £’s are =.
6. (3) 43 and 46 are supplementary 7. (4)dle
8. x+ 20 = 2x — 10 (alternate interior £’s are =)

x =30
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m«£EYD = 180 — 123 = 57°
(linear pair)

mzAXY = m4EYD = 57°
(alternate interior)

10. Vertical 2’s are =, therefore:

Rt
_E
/ \q

* > [T1
p
x=180—-(30+80) =70
11. a =180 — (57 + 64) = 59° 12. 15x —5 =180 — 125
b =64° 15x —5=55 7y + 27 = 125
c=57° 15x = 60 7y = 98
d=180-64=116° x=4 y =14
13.
Statements Reasons
21 and £3 are supplementary Given

£1 and £2 are a linear pair

Def of linear pair

21 and £2 are supplementary

Linear pairs are supplementary

22=/3

Supplements of the same 2 are =

22 and 23 are alternate exterior
Z's

Def of alternate exterior 2’s

miln

If a transversal intersects two lines to form =
alternate exterior 2’s, then the lines are ||
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Chapter 9. Triangles and Congruence

9.1. Angles of Triangles

1. 180 — (60 + 40) =80 2. 50+4+70=120°
3. m«ABC = 180 — 125 = 55° 4. 60460 =120°
ms£ACR = 60 + 55 = 115°
5. 6x+5=3x+65 6. S5x+x+12+x =180
3x =60 7x +12 =180
x =20 7x = 168
x =24
Z’s are 24°,36°, and 120°, so A is obtuse.
7. msJ =180 — (90 + 48) = 42° 8. m«EHI = 20° (vertical £’s)
msJ/MS = 180 — 59 = 121° mzsEIH = 60° (vertical £’s)
mzJSM = 180 — (42 + 121) = 17° mzHEI = 180 — (20 + 60) = 100°
9. m«RTQ = 63° (alternate interior) 10. mzA =180 — (90 + 52) = 38°
mzs2 =180 — (90 + 63) = 27° m«EBC =90 + 38 = 128°
mZEBD = ~m/EBC = 64°
m«£ABD =52 4+ 64 = 116°
msD = 180 — (38 + 116) = 26°
11. 12.
m2ACB = 180 — (90 + 65) = 25° / / \
m«DEC = 180 — (80 + 50) = 50° _ cgo dine /’
x = 180 — (50 + 25) = 105° y = 56° (corresponding £'s)
z = 65° (linear pair)
x =180 — (56 + 65) = 59°
13. mzABD = 180 — (93 + 43) = 44

x+19+4+2x+6+3x+5=180

6x + 30 =180

x =25

m«BDC = x + 19 = 44

Yes, because alternate interior 2’s ZABD and 2BDC are =, AB || DC.
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9.2. Triangle Inequality Theorem

1. (2) 2. (4)
3. (1) 4. The sum of any two sides of a triangle
must be greater than the third side.
7 +8<16.
5 (2) 6. 4x+3x—1+x+3 =34
8x +2=34
x =4
16,11, and 7. Yes, because 16 <11 + 7.
7. 4B, A £C 8. EF,DE,DF
9. mzABD = 42° (exterior £ of A CBD) 10. mzZADB = 36° and m«CDB = 93°.
m£ADB = 72° (180 — 66—_42) BD is the shortest side of A BCD, but BD
AB is the longest side and AD is the is not the shortest side of A ABD.
shortest side of A ABD. Therefore, AB is the shortest segment.

9.3. Segments in Triangles

1. (a) BE (b) AD (c) CF 2. (4)
3. 6x—6=90 4, 4x—17=3x—4
6x =96 x =13
x =16 mzXYW =4(13) — 17 =35
So,mzXYZ = 2(35) = 70°

5. 4x—8+6x+13=90

10x+5 =90
x =85
6. x2+3x=6x+10 12y + 24 = 2(2y + 60)
x2=3x—-10=0 12y + 24 = 4y + 120
(x—5)x+2)=0 8y =96
x =5 (rejectx = —2) y =12
7. a)2x+3=7x—47 b) y2+9 =90
50 = 5x y? =81
10 =x y=9

DH = 2(10) + 3 = 23 m<EFH = 12y = 108°
DG = 2DH = 46

28




9.4. Isosceles and Equilateral Triangles
1. 180—-120 — 300 2 180—46 — 670
2 2
3. (@) CE (b) AF (c) BD 4. (3) an obtuse angle

180-80

5. mzZA =——=50° msLMO = 55°
2
NMO = 180 — 55 = 125°
BCD = = 130° m&
m£BCD =80 +50 = 130 msN = 180 — (125 + 28) = 27°
7. a) 60° (equilateral A)
b) 1802—_50 = 65° (base £ of isosceles A)
c) 180 — (60 + 65) = 55° (parts of a straight 2)
d) 65+ 50 = 115° (exterior £)
e) 60 + 60 = 120° (exterior 2£)
f) 60° (vertical £’s with ZBAC)
8. mLQRP=M=63° 9. msZEFG =90 —60 = 30°
2 _ _ — o
m-QRS = 180 — 63 = 117° x =180 - (90 +30) = 60
_ 180117 _ 4 co
10. 30 11. No,m£KGH # m£GKH
D
Eb\3 D
40 6o N\*D 3o
A B c
12. The altitude is also the median.

x%+ (x+7)2 =132  [Pythagorean Thm]

x?+x%+ 14x + 49 = 169
2x%>+14x—120=0
2x+12)(x—-5)=0

x =5 (rejectx = —12)
Base = 2x = 10
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13.

Statements

Reasons

msK = 70°, mzMLN = 55°

Given

mzJLK = mzMLN

Vertical £’s are equal in measure

msJLK = 55° Substitution

msJ + mzK + mzJLK = 180° Sum of the £’s of a A is 180°

msJ + 70° + 55° = 180° Substitution

msJ = 55° Subtraction

msJLK = ms] Transitive prop

A JKL is isosceles If two £’s of a A are equal in measure,

then the A is isosceles

9.5. Triangle Congruence Methods
1. (2) bySSS 2. (1) by SAS
3. (2) £A=2X 4, (3) JL = MO
5. (1) £A=<«L 6. AG = OL
7. ASA 8. ASA
A F £AED and 4£CEB are a pair of vertical £'s.
C
i E D 0 :
C
B
. 8
B
D

9. AAS 10. SAS

I] = L] by def of bisector CA = AC by Reflexive Prop

¢IJH = £LJK by vertical £’s

| ) B C
J

H L A D
11. AAS 12. AAS

£LBAC = £DAC by def. of £ bisector £BAC = £DCA by alternate interior £’s

AC = AC by Reflexive Prop AC = CA by Reflexive Prop
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9.6. Prove Triangles Congruent
1. 3. Defofl
6. Alternate Interior £’s Thm
8. AAS
9. CPCTC
2.
Statements Reasons
BE and AD intersect at C, Given
BC = EC,AC = DC
/BCA = £ECD Vertical £’s are =
A ABC =/ DEC SAS
3.
Statements Reasons
FH = FI,SH = SI Given
FS = FS Refelexive Prop
A FHS =AFIS SSS
<H = 21 CPCTC
4,
Statements Reasons
AD bisects BC atE,AB 1L BC,DC 1 BC Given
¢£B and 2C are right £2’s Def. of L
BE = CE Def. of segment bisector
/B =/C Right 2’s are =
LAEB = +DEC Vertical £’s are =
A ABE =A\ DCE ASA
AB = DC CPCTC
5.
Statements Reasons
A ABC, BD bisects ZABC, BD 1 AC Given

2CBD = £ABD

Def. of 2 bisector

BD = BD Reflexive Prop
£CDB and £ADB areright £’s Def. of L
<CDB = £ADB Right £'s are =
A CDB =A ADB ASA

AB = CB CPCTC




Statements

Reasons

AFEC,AF = EC, 21 = 22,23 = 24

Given

£1 is supplementary to 2DFC and
£2 is supplementary to ZBEA

Linear pairs are supplementary

¢.DFC = £BEA = Supplements Thm
EF = EF Refelexive Prop
AF + EF = EC + EF Addition Prop
AE = FC
A ABE =A CDF ASA
9.7. Overlapping Triangles
AAS 2. SAS

Separate out the overlapping triangles and
mark the given pairs of congruent angles.
Note also that the two triangles share the
same side, ﬁ, which must be congruent
to itself by the Reflexive Prop.

A

D
B C
A& jD
B C B C

Separate out the overlapping triangles and
mark the given pairs of congruent sides.
Note also that the two triangles share the
same angle, £A, which must be congruent
to itself by the Reflexive Prop.

3.
D
‘R
A N B

A X B
Statements Reasons
DA = CB (S) Given
DA L E, CB L AB Given
£DAB and £CBA are right £’s Def. of L
¢DAB = £CBA (A) Right £’s are =
AB = AB (S) Reflexive Prop

A DAB =A CBA

SAS
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D E
L Tk
A X C A NC
Statements Reasons
AB = CB Given
AD = CE (S) Given
¢DAC = LECA (A) Isosceles A Thm
AC = AC (S) Reflexive Prop
A DAC =AECA SAS
2ADC = £CEA CPCTC
A A
E B
D

Statements Reasons
2C =¢4D (A) | Given
AC = AD (S) | Given
LA=LA (A) | Reflexive Prop
A ACE =N\ ADB ASA
CE = DB CPCTC
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Chapter 10. Triangles and Similarity

10.1. Properties of Similar Triangles

1. m«P = 25°and m4R = 45° somsQ = 180 — (25 + 45) = 110°
2. mszB =180—- (504 30) =100 So, mzX = 100
3. 24 g =20
10 6 XYy 20
10AC = 150 40XY = 1000
AC =15 XY =125
Ty o 2=t
21 7 36 x
ML =10 9x = 144
x =16
7. 5x+8x+11x =60 g BL_>
24x = 60 " 18 6
x=25
5x =5(2.5) =125
10.2. Triangle Similarity Methods
1. AQRS ~AUTS 2. AAEB ~ACED
£Q = 2U and 4R = £T by alternate £A = £DCE and 4B = £CDE by
interior £’s formed by || lines. corresponding £’s formed by || lines. The
The As are similar by AA~. As are similar by AA~.
(Also, ZRSQ = 2TSU by vertical £’s) (Also, £E = £E by Reflexive Prop.)
3. (3) 2ACB = £DFE (the included £’s for SAS similarity)
4. SAS 5. AA
6. (4)

10.3. Prove Triangles Similar

1.

LACB = LAED (Given)
LA =LA (Reflexive Prop)
A ABC~ A ADE (AA~)
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AB L BE,DE 1 BE,and £BFD = £ECA
¢B and £E areright £’s

LB = LE

£BFD and £DFE are supplementary and
£ECA and £ACB are supplementary
¢DFE = £ACB

(Given)
(def of L lines)
(right £’s are =)

(linear pairs)
(¢’s supplementary to = £’s are =)

A ABC~ A DEF (AA~)
right 2Q, right T,
PQ=6,QR=8,ST=3,TU =4 (Given)

2Q = £T

(right £’s are =)

6 8

b [scale of 2] (def of proportion)
PO_QR (substitution)

ST TU

A PQR~ A STU (SAS~)

LR =2U (CASTC)

[Alternatively, use Pythagorean Thm to find PR = 10 and SU = 5, then A PQR~ A STU by S§5~]

10.4. Triangle Angle Bisector Theorem

x_9 2 _5
6 2 13275
6x = 36 5(x —2) =18
x=6 5x —10 =18
5x = 28
x =56
Letx = AB. So, BC = 30 — x. 4 x-2 x
x _21 T x+1 x+4
30-x 24 x—2)(x+4)=x(x+1)

24x = 21(30 — x)
24x = 630 — 21x
45x = 630

x =14

x>’ +2x—8=x%+x

2x —8=x

x=8

P=x+x—-2)+(x+1)+(x+4)
=84+6+9+12=35

62 + 82 = (DF)?

100 = (DF)?
DF =10
Letx = EG.
X 6

By angle bisector thm, ——=—

8—-x 10
6(8 —x) = 10x 32+ 6% = (DG)?
48 — 6x = 10x 45 = (DG)?
48 = 16x DG =45 ~ 6.7
x=EG=73
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10.5. Side Splitter Theorem

CB E 12 16
1. —= ¢k 2. —=—
BA  ET x 4
3 _°8 16x = 48
10-3  x x =
3x =42
x =14
3 6 AD  AE
3. - =— 4, —=—
5 BC DB  EC
3BC =30 8 _ 12
BC =10 10-8 x
8x =24
x =3
3
9 15 25 18
9x = 45 18EB = 300
x=5 EB = 16.7
MN MR
7 —_— — 8' C_D o C_E
NP  RQ DA EB
13 x 4 — x+2
8 42-x 10-4  4x—7
13(42 — x) = 8x 4(4x —7) = 6(x + 2)
546 — 13x = 8x 16x — 28 =6x+ 12
546 = 21x 10x — 40
x =26 x=4
MR =26,RQ =42 —26 =16 CE=(M4)+2=6
9. CD=AD—-AC=2x+2)—(x-3) 10. By the side splitter thm,
= x+5 9 _EL 6 _BE
AB _ AC 6 BE 9 EL
BE  CD By the £ bisector thm,
16 _ 33 BE _ EL
20 x+5 x 15
16x + 80 = 20x — 60 x(EL) = 15(BE)
140 = 4x x=15-EE
35=x By substib:c%tion x=15-2=10
AC =X — 3 = 32 4 9 )
so BW=10

5 12 ]
11. — = — 24 miles
10 x
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10.6. Triangle Midsegment Theorem

1 x=124) =12 2. 5x=2(2x+2)
5x =4x+4
x=4
DE =2(4) +2 =10
AC =5(4) =20
3. AB= 136 +3 1: 12 4. BE = %BC = 6 (def. of midpoint)
EF =3AB =3-12=6cm EF = %AB =10 (A midseg. thm)
(triangle midsegment thm) AF = %AC — 8 (def. of midpoint)
Perimeter = AB + BE + EF + AF = 44
5. BC =2MN =16 6. ST = 2(3.5) =7 (midseg. thm)
AC =2ML =10,50NC =-AC =5 Letx = RS = RT
AB = 2NL = 12 MB = 21AB — Perimeter 2x + 7 = 25,s0x = 9.
B - 4s0 2T NT=1x=45 (def. of midpoint)
Perimeter = BC + NC + MN + MB = 35 2
7. PR =2SU =36
ST = %QR =11

£2STP and 2TSU are = alternate interior £’s, so mzSTP = 48°
£SUR and 4£TSU are supplementary consecutive interior £’s, so mzSUR = 132°
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Chapter 1 1.

Points of Concurrency

11.1. Incenter and Circumcenter

1. (4) 4«DBG = £EBG 2. mzREC = %(84) =42
msBRC = 180 — (42 + 28) = 110°
3. aJr=TS=3,s0C =2nr = 6. 4. a) BD = 15,AF = 16,and AE = 17
b) m£ZQPR =2-18 = 36° b) AG = CG = BG =19
msQRP = 180 — (39 + 36) = 105° [The circumcenter is equidistant from the
mzTRP = lmLQRP = 52.5° three vertices of the triangle.]
2 ¢) r =BG =19,s0A4 =nr? =361n
5. 942 + (PQ)Z = 1342 6. Draw C_R
2 _ 2 __ 2 — —
A= ES"QZ)—;I 1(3;2)2 2'31;n9£'2286 5 s@. units (CRY* = ( 53)2 +26° =729,
' o CR =729 = 27
Circumference = 2nrr = 2w - (CR) = 54

11.2. Orthocenter and Centroid

1. a)circumcenter c) orthocenter 2. (3) an obtuse triangle
b) centroid d) incenter
3. (4) circumcenter and orthocenter 4. (1) centroid
5. a) 48 b) 16 c) 24
6. SP =2PR =24 AT = 2AR =40
TM = PT +>PT = 42 PY =AY =9
7. GC =2(FG) =24cm 8. FD ==(AF)=3
2
9. TA=TO+0A=10+2(10) =30 10. BP=3(BF)=3(18)=12
3 3
11. FG =2 (CF) =+ (24) = 8 12. CR = 2(RF)
24 = 2(2x — 6)
x=9
13. BP = 2(PM) 14. QC = 2(CM)
7x +4 =2(2x +5) 5x = 2(x + 12)
x=2 x =8
PM=22)+5=9 QM =QC+CM =5(8)+ (8+12) =60
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Chapter 12. Right Triangles and Trigonometry

12.1. Congruent Right Triangles

1. A 2. (3)
3. Right As MAT and HTA (Given)
MT = AH (H) (Given)
AT = AT (L)  (Reflexive Prop)
A MAT =/ HTA (HL)
LM = LtH (CPCTC)
4. CA L AB,ED 1 DF,CE = BF (Given)
AB = ED (L)  (Given)
¢A and 4D areright £’s (Def. of 1)
A ABC and A DEF are right As (Def. of right As)
EB = EB (Reflexive Prop)
CE + EB = BF + EB, CB = FE (H)  (Addition Prop)
A ABC =/ DEF (HL)
AC = DF (CPCTC)
12.2. Equidistance Theorems
1. 12 2. 26°
3. RS =15. A PSR isisosceles, so 4, 2x+10=5x-17
mzR = 30°. Therefore, m£ZRSQ = 60°. 10 =3x—17
27 = 3x
x=9
5. 2x+5=4x—-125 6. 5x—3=3x+1
5=2x—-25 2x =4
30 = 2x x =2
x =15 m«BAC = 41(2) = 82°
The L bisector of the base of an isosceles
A is also the bisector of the vertex £.
Therefore, mzZBAD = 41° and m«B = 49°,
7. Pisthe incenter, so PQ = PR = PS. 8. Pis the circumcenter (external to A ABC),
so PA = PB = PC.
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12.3. Geometric Mean Theorems

1. x2=3-9=27 2. x>=12-3=36
x =27 =3V3 x=+36=6

3. AD=16—-7=9 4, x2=12-2=24
x>=7-9=63 x =24 =26
x =63 =37

5. x2=4-7=28 6. x>=8-18=144
x =28 = 2V/7 x =12

7. 62 =x(x+5) 8. 102 = x(x +21)
36 = x? + 5x 100= x? + 21x
x>+5x—-36=0 x?+21x—100=10
x+99x—-4)=0 (x+25)(x—-4)=0
x =4 (rejectx = —9) x =4 (rejectx = —25)

9. Letx=AD 10.x2=4-5=20

42 = x(x + 6)
x2+6x—16=0
x+8)(x—-2)=0

x = 2 (rejectx = —8)
AC=x+(x+6) =10

x =+20 =25
y2=9.4=136
y=v36=6

z2=9.5=45
z =45 = 35

11. x2 =24 -6 = 144

x =144 = 12
y2 =306 = 180
y =180 = 6v/5
72 =24-30=1720
z=+/720 = 12/5
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Chapter 13. Trigonometry

13.1. Trigonometric Ratios

1. sinA=§,cosA=i,tanA=E 2. sinB=1—5,cosB=i,tanB=E
5 5 4 17 17 8
3. sinSandcosR 4. tanB =2 ~ 0533
15
5. sinx = = ~ (.528 6. cosA=-2=0.8
53 20
7. sinN=l 8. tanP—E
25 20
L 55 P
7|_| 29
M 24 N 20
0757 R

9. 302+ 402 =c?
2500 = ¢?

c =50 3

. 30
sinB==—=-=
50 5

13.2. Use Trigonometry to Find a Side

1. (3) 2. sin15° = :V—O
w = 10sin15° = 2.6

3. sin32°= :—0 4, tan62° = 115

x = 30sin32° ~ 15.9 ft. x = 15tan 62° =~ 28.2 ft.
5. sinb57° = % 6. tan32° = %

x = 8sin57° =~ 6.7 ft. x = 25tan32° ~ 15.6 ft.
7. cos65° = g 8. sin48° = z

x = 5co0s65° = 2.1 ft. x = —— ~ 12 ft.

sin 48°

9. tanl1° = 4xﬂ 10. tan 58° = g

x =—2_ ~ 2,058 ft. x = ?tan 581" ~ 9.60 ft.

fan 11 A =~bh ~=(6)(9.60) ~ 28.8 ft?
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11. tan52° = 22 12. sin50° = —
* 1o _
x = —2_ ~ 39 ft. from base to stake x =110sin 50° ~ 84 ft. high
tan 52° o_ X
_ 50 cos 50° = —
sin52° = — 110
50 x = 110 cos 50° = 71 ft. between the ropes
X = — ~ 63 ft. wire
sin 52°
13. cos72° = 110 14. tan 28° = % (h = cliff + lighthouse)
x = 10 cos 72° =~ 3.09 ft. 37 in. from base h =200tan 28° ~ 106.34 ft.
sin72° = < (c = cliff height alone)

10
x = 10sin72° = 9.51 ft. * 114 in. up wall

tan 18° = —
200

¢ = 200tan 18° =~ 64.98 ft.
x=h—-—c=~ 10634 — 6498 ~ 41.4 ft.

13.3. Use Trigonometry to Find an Angle

. 3
1. sinx =-

~

x = sin™?! (g) ~ 25.4°

11.2
2. tand =—7
18.3

11.2

A=tan™?! (E) ~ 31.5°

3. sinx=—0 x = 37° 4, sinA=i A=~ 42°
50 12
5. cosx = 2—68 x =~ 78° 6. sind = % mzsA = 38.7°
msB =90 —mzA =~ 51.3°
7. tanx=ﬂ x = 12° 8. tanx=3—50 x = 19°
2000 1000
9. 122416%=71r? r=20 s=50-20=30 sinx=g x =~ 32°
10. 36 -28=8ft sinx = — x ~ 41.8°
11. tanx =2 x =~ 56° sin 56° = % b =15sin56° =~ 12 ft.
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13.4. Special Triangles

30-60-90 A with a factor of 12. x=12V3 =~ 21

5v2 inches 3. 4 units

Each side is 5 inches. The altitude of an equilateral A is also the
45-45-90 A with factor of 5. £ bisector.

30-60-90 A with factor of 2.

30°

4
23
B 60°
2
13.5. Cofunctions
mzB = 90 — 25 = 65° 2. 724+x=90
x = 18°
x+15+x—-5=90 4, 2x—14+3x+6=90
2x+10 =90 5x+5=90
2x = 80 5x = 85
x:4-0 x:17
x+20+x =90 6. x—3+2x+6=90
2x 4+ 20 =90 3x+3=90
2x =170 3x = 87
x:35 x:29
2x+20+40 =90 8. 2x—-25+55=90
2x + 60 =90 2x +30 =90
2x = 30 2x = 60
x =15 x = 30
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13.6. SAS Sine Formula for Area of a Triangle [NG]

1, A=§-6-8-§=6 2. A=§-12-15-sin150=45
3. A=%-7-10-Sin25z14.8 4, m«C=180—-2-75=30
A=%-10-10-sin30=25
5 A=§-14-16-sin30=56 6. A=§-11-13-sin70z67
7, A=§-4-4-sin30°=4 8. A=%-4-5-sin59°z8.6
9 A=%-16-21-sin58z142.5 10. A=§-12-8-sin40°z30.9
11. A = % 12 -31-sin62 ~ 164.2 12. Vertex « =180 — 2(50) = 80°
A= %(20.4)(20.4) sin 80 ~ 204.9
13. mzR = 180 — (38 + 17) = 125° 14. 12 =1-8+b-sin30°
A= %(15)(31.6) sin 125 ~ 194 12 = 4b - sin 30°
3 =b-sin30°
h=—_=6
sin 30°
15. 42 =1-24-b - sin30° 16. 12 =1-6-c-sin30°
42 = 12b - sin 30° 12 = 3¢ - sin 30°
3.5 = b -sin30° 4 = ¢ -sin30°
3.5 .
b - sin 30° =7 - sin 30°
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Chapter 14. Quadrilaterals

14.1. Angles of Polygons

1. 2(5—3):5 2. 2(10-3)=35
3. (10 -12)-180° = 1,440° 4. 1,080°+8 =135°
5. Regular Polygons

Number of Measure of an
sides exterior angle
3 120°
4 90°
5 72°
6 60°
7 ~51.4°
8 45°
9 40°
10 36°

14.2. Properties of Quadrilaterals

1. (4) trapezoid 2. (1) rhombus
3. (3) rhombus 4. (3) the rhombus and square
5. (2) Anisosceles trapezoid has a pair of || 6. Ina [, diagonals bisect each other, so
bases and a pair of = legs, but may not be AM = 10.
a[].
7. Inard opp 4’'sare =, so 8. Ina[3J, diagonals bisect each other, so
6x — 30 = 4x + 10 AE = 5.
2x =40 In a rhombus, diagonals are L, so A AEB is
x =20 aright A with aright 2 at E.
mzA = 6(20) —30 =90 (BE)? = (AB)? — (AE)?
(BE)? =82-52=139
BE =39 ~ 6.24
BD = 2BE =~ 12.5
9. AE=-AC=9 BE=:BD=12 10. AE =-AC =6
(diagonals bisect each other) (DE)? + 6% = 107
msAEB = 90° (L diagonals) (DE)? = 64
(AB)? =92 + 122 = 225 DE =8
AB = /225 = 15 DB =2-DE =16
(Pythagorean Thm.)
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11.

mzABC = 180 — 100 = 80°
(consecutive £’s are supplementary)

m£DBC =580 = 40°
(diagonals are £ bisectors)

12. mz1 + mz£2 =180 — 120 = 60°
(consecutive £’s are supplementary)
msz2 = 60 — 45 = 15°

13.

Label E at the intersection of diagonals.
ms£AEM = 90° (L diagonals)
msAMT =90 — 12 = 78°

14. 21 is a base 2 of an isosceles A.
1o Lol
96°
2—’
7 %°
ms2 =96

15.

Since ABCD is arhombus, all sides are =,
so AB=AD = 24.
Diagonals of a rhombus are 1, so A AEB is

aright A with aright z atE.

. BE
sin30 = —
24

16. Since ABCD is a rhombus, the diagonals

are 2 bisectors, so
msABD = %mLABC = 30.

aright A with aright z atE.
18

BE = 24sin30 =12 sin30 = =
Diagonals bisect each other, so _ 18AB_
DE = BE =12 B == 36
All sides of a rhombus are =,
so DC = AB = 36.
14.3. Trapezoids
1. a) Diagonals are =, so BD = 25. 2. GT =22t _g
— — _ — o 2
b) mzD = m«C = 180 — 105 = 75°. (AG)? = 10? — 82 = 36
AG =+/36=6
LF = AG = 6 (altitudes are =)
3. Draw altitude CE. 4. AE = 36;20 =8
ED = 26;” =7 (BE)? = 172 — 82 = 225
(CE)? = 25% — 72 BE =+/225 =15
CE =576 = 24 B 20 ¢
17 /|
I
[
I_|
A E D
= 36 >
5. Draw altitude AT. A RAT is an isosceles 6. ARST

right A with legs of 6.
(RA)? = 6% + 62
RA=+72=6V2

They share the same base, E, and
congruent altitudes (since VT || RS).
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14.4. Use Quadrilateral Properties in Proofs

1. ABCDisar™ (Given)
AB = CD and AD = CB (opp sides of [Js are =)
BD = BD (Reflexive Prop)
A ABD =A CDB (SSS)
2. (Givens omitted)
BO and NR bisect each other (diagonals of a 7 bisect each other)
NX = RX and BX = 0X (def of bisector)
£BXN = £0XR (vertical £’s are =)
A BNX =A ORX (SAS)
3. (Givens omitted)
AM =DM (def of midpoint)
LA =2D (all ’sina™dare =)
AB = CD (opp sides of a ™ are =)
A ABM =A DCM (SAS)
BM = CM (CPCTC)
4. (Givens omitted)
FH = SL (opp sides of [TJs are =)
FH || SL (opp sides of (Is are ||)
¢AFH = £LSG (alternate interior £’s thm)
A LGS =N HAF (AAS)
5. (Givens omitted)
AB = CD (all sides of a square are =)
LB =«£C (all £’s of a square are =)
EF = EF (Reflexive Prop)
BE + EF = FC + EF,
so BF = EC (Addition Prop)
A ABF =A DCE (SAS)
AF = DE (CPCTC)
6. (Givens omitted)
AD = BC (opp sides of a [ are =)
LA = /B (all £’s of a O are =)
A ADF =A BCE (ASA)
AF = BE (CPCTC)
EF = EF (Reflexive Prop)
AF — EF = BE — EF,
so AE = BF (Subtraction Prop)
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7. (Givens omitted)

PE = OE
LEPR = £EOR
2SPR — £EPR = £VOR — 2EOR,

(all sides of a rhombus are =)
(opp £’s of arhombus are =)

so £SPE = LVOE (Subtraction Prop)
LSEP = LVEO (vertical £’s are =)
A SEP =AVEO (ASA)
SE =EV (CPCTC)

14.5. Prove Types of Quadrilaterals

1. Yes, one pair of opp sides are both || and =.

2. Yes, both pairs of opp sides are =.

(3) Diagonals are L.

4. AAOB =ACOD (Given)

AB = CD (CPCTC)

£0AB = £0CD (CPCTC)

AB || CD (alternate interior £’s converse)

ABCDis a[J (quad with pair of opp sides both || and = — )
5. ABCDisarCl,DF=EB (Given)

AEB || DFC (opp sides ofa T are ||)

AB =DC (opp sides of a (7 are =)

AB-EB = DC- DF,soAE = F
AECFis a

(Subtraction Prop)
(quad with pair of opp sides both || and = — )

6. ABCDis a ], CEBF is arhombus (Given)
BE = CE (all sides of a rhombus are =)
2-BE=2-CE (Multiplication Prop)
BD =2-BE,AC =2 -CE (diagonals of a [T bisect each other)
BD = AC (Substitution)
ABCDisa O (if a 7 has = diagonals, then it is a ()

¢BFA, £BFC, 2£DEC, £DEA are right £’s
/BFA = +DEC

FE = FE

AE — FE = FC — FE,so AF = EC

A BFA =A DEC

AB = CD and BF = DE

/BFC = +DEA

A BFC =A DEA

AD = CB

ABCDisa ™

(Givens omitted)
(def of 1)

(right £’s are =)
(Reflexive Prop)
(Subtraction Prop)
(AAS)

(CPCTC)

(right £’s are =)
(SAS)

(CPCTC)

(quad with both pairs of opp sides = — 1)

48




Chapter 15. Circles

15.1. Circumference and Rotation

1. D = 1000 ft. 2. D=100ft.=1200 in.
C=2:57 =107 ft. C = 8min.
D 1000 D 1200
R=—=——-=1ft~ 31.8 R=—=——in=~47.7
Cc 10 Cc 81
It must make at least 32 revolutions. 47 clocks can be framed.
3. C=2m 4. D=2mi.=10,560 ft.
D=C-R=2m-1100.5 = 6,914.65 ft. C = 394r ft.
1 mil 10,560
6,914.65 ft X ——— ~ 1.3 miles R= ft. ~ 8.5
5,280 ft 3947
5. D =1 mile = 5,280 ft.
C =2m
_ 32804 2801
321
281 rotations are needed.
15.2. Arcs and Chords
1. (4) supplementary 2. (4)right
2 1 _ o
3. —== 1(3600) = 60° 4., mzszABC = 30
12 6 6
5. mzAOC = 48° 6. mBC = 140°
mAC = 180 — 140 = 40°
7. |l chords intercept = arcs, so 3 180 — 80 _ 50°
—\ - ' 2
m BB = 180 — 110 _ 350
9. mzA =90° somzC = 35° 10. mGFE = 86 X 2 = 172°
mzF = 180 — 86 = 94°
11. mzADC ==2222 _ 1070 12. 15x = 360°
x = 24°
m FE = 48° and m GD = 168°
msD = msG = %mﬁ\? = 24°or
msE = msF = %m@ = 84°
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15.3. Tangents

1. Perimeter =78. 2. A ABCisaright A.
(AC)? = 82 + 152
(AC)? = 289
AC =17
AD is aradius.
CD=AC—-—AD=17-8=9
3. AB = AC,so A ABC is an isosceles A. 4. mAB =180-38 = 142°,
mzA = 180 — 2(66) = 48° so mzZAOB = 142°
5. mRS =180 — 54 = 126°. 6. The measure of minor arc DC is
360 — 246 = 114°.
m«DEC = 180 — 114 = 66°.
7. 8.
A B
c
15.4. Secants
1. a)tangent b) secant 2 =307 _ 00
c) diameter d) chord
70 — 20 AT
3. mzP= = 25° 4. 30="2""% o m D = 80°
2 ’ '
m DE = 360 — (140 + 80) = 140°.
5. (PA)? = (PB)(PC) 6. (PQ)(PR) = (PS)(PT)
(PA)* = (4)(16) (6)(24) = (8)(PT)
(PA)? = 64 PT =18
PA =8
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7. (BC)(AC) = (EC)(DC)

(3)(12) = (EC)(9)
EC=14

8. x2=3(x+18)
x? =3x+54
x>—3x—-54=0
x—9)(x+6)=0
x=9

9. a)Letx =TM.
x(x+2)=(12)(2)

x+6)(x—4)=0
x =4
RT=6+4=10

b) (PS)? = (8)(18)
(PS)? = 144
x2+2x—24=0 PS =12

10. a) mACB =360 - (56 + 112) = 192

m CB =§(192) = 48

56 8
msCEB =222 _ 57
192 — 112
b) meF = ——222 _ 49
112 + 48
&) mzDAC = =22 _ g

11. Because they are radii of the same circle, BP = a and BQ = a.
By the Corollary to the Intersecting Secants Thm, (AC)? = AP - AQ.
b? = (c—a)(c+a) [substitute b for AC, (c — a) for AP, and (c + a) for AQ]

h2 = 2 — g2
a® + b? = c?

[multiply the binomials]
[add a? to both sides]

15.5. Circle Proofs

1.
Statements Reasons
Circle O, AB = AC Given
AB = AC (5) If two arcs are =, their chords are =
A0 = A0 (S) Reflexive Prop
0C = 0B (S) All radii in a circle are =
A AOC =A AOB SSS

Alternately, AB = ACcould be replaced with ZA0C = £AOB (central 2’s of = arcs are =),

and then A AOC =A AOB by SAS.
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Statements

Reasons

Circle Q, PQR L ST

Given

PQR = PQR (S) Reflexive Prop
£PRS, £PRT areright £’s 1 segments form right 2’s
£PRS = £PRT (A) Right £'s are =

OR bisects ST

If aradius is 1 to a chord, it bisects
the chord

RS = RT (S) Def of bisector
A PRS =A PRT SAS
PS = PT CPCTC
Statements Reasons
Tangents PA and PB, radii 0A and .
Given

ﬁ, and OP intersects the circle at C.

0OA 1 PAand OB 1 PB

a tangentis L to a radius at the point
of tangency

£PAO and £PBO areright 2’s

1 lines form right £’s

OP = OP (H) Reflexive Prop
0A = OB (L) all radii in a circle are =
A AOP =A BOP HL
2AOP = +BOP CPCTC
Statements Reasons
Diameter BOD, mBR = 70, .
— Given
mYD =70

msRDB = msYBD =35  (A)

The measure of an inscribed 2 is half
its intercepted arc

£BRD and 2DYB are right £’s

an inscribed 2 of a semicircle is a
right £

/BRD = +DYB (A)

right 2’s are =

BD = DB (S)

Reflexive Prop

A RBD =AYDB

AAS

Alternately, BR = YD (if two arcs are =, their chords are =), which leads to the As = by HL
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Statements Reasons
Q_uad QCD inscribeﬂn circliO, Given
AB || DC, diagonals AC and BD
AD = BC Il chords intercept = arcs
JBDC = /ACD (A) iilscribed Z’s that intercept = arcs are
/DAC = /DBC (A) inscribefl Z’s that intercept the same
arc are =
AD = BC (S) = chords intercept = arcs
A ACD =A BDC AAS
6.
Statements Reasons
ADis a diameter, AD || BC Given
£LBEA = £CED (A) vertical £’s are =
JBAC = 2CDB (A) inscribefl Z’s that intercept the same
arc are =
AB = DC | chords intersect = arcs
AB = DC (S) = chords intersect = arcs
A BAE =A CDE AAS
BE = CE CPCTC

15.6. Arc Lengths and Sectors

90 L 40 L
1., —=— L = 7.57 feet 2. —=——o L=-mm
360 307 360 127
= _ = o 0 14
3. Central £=180-150=30 y 2 _ T 0 = 140°
30 L 360 367
—_— = L ~9cm
360 341
6 247 . 165 L ~
5. 360 = 27150 6 ~ 94 6. 260~ Zm 24 L ~ 6.9 meters
40 S5 _ . 8. Central 2 =360—-45=315°
7. 260 36m S = 41 sq. units 315 S
—=— S = 14m sq. cm
360 161w
9. Area of sector: 10. Area of sector:
90 S 120 S
—=— S =257 —=— S = 48m sq. units
360 100w 1 360 1441 1
Area of A: 5(10)(10) =50 Area of A: 5(12)(12)51'77.1200 =363
Area of segment = 25T — 50 sq- units Area of Segment =481 — 36\/§ sq. units
1, —=—1= L ~ 621.1 miles

360 2m-3954
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15.7. Radians [CC]

n_1n ™, 180 _ .o Sm 180 _ o
1. )45 —= 43rad 2. )% 30°  d) > —=100
m__3m 5t 180 ___. 8w 180 _ _
b) 270 180 2 rad b) - ——=225" ¢) 288
T_>2" 3m 180 _ o
c) 150 80" o rad c) ~ = 108
180 o T\ _
3. 25 (T) ~ 1432 4. 216 (ﬁ) ~ 3.8rad
5. 65 =5r r = 13 feet 6. 20 =2.5r r = 8ft
3
7. 477.':2?7-[7' r=6ft 8. 18=Zr r=24cm
9. L=2-4=8inches 10. L =712 = 3 ~ 9.4 inches
4 2
11. L =?”- 12 = 167 ~ 50 cm 12. =?”- 18 = 7.21 ~ 23 inches
13. 87 =6 - 10 =27 ad 14 85 097 _ S
5 2m  Tr? 21 81m
S =39.285 cm?
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Chapter 16. Solids

16.1. Volume of a Sphere

1. V= gnr3 = §H(9)3 = 9727 m3

1 295 14.75

2. r==.22_107
2 T T 3
V=203 = i7t(ﬂ) ~ 433.5 cu in.
3 3 T

4
3. Viefore = 5n(3)3 = 36m

4
Vafter = 571(6)3 = 288m

288w — 36w = 2521w in3

16.2. Volume of a Prism or Cylinder

1. V=Bh=6-8-4=192ft3

2. V=e3=(15)3=3.375 cm3

3. V=mnr?h=mn(4)?(10) = 502.65 in3 4. V =mnr?h = n(6)?(15) ~ 1696.5 in3
5. V=mnr?h 6. (x—2)(x+1)(2x) =

321 = nr?(2) (x2—x—-2)(2x) =

r? =16 r =416 = 4 in. 2x3 — 2x% — 4x

7. V=53=125 V =10%= 1000

1000 +125=8

8. V =nr2n
342 = 97h h= 3—7f
36 -2 =3 <297 2cans
T 38

9. Vigrger = Bh =12-30"16 = 5760

Vsmaller - Bh =6 12 - 9 = 648

5760 — 648 = 5,112 in3

10. Voontainer = (20)(15)(10) = 3,000 in3

3,000 = 20w = 47.7 47 cups

Veup = m(2)%(5) = 20m in3

11 Vprism S Bh

V =(5)(3.5)(7) =1225

chlinder = nr’h
V= 7'[(2.5)2(7) ~ 137.4

Cylinder by 14.9 in3

16.3. Volume of a Pyramid or Cone

1. V= %Bh = §(10)(8)(6) =160 in3

2. V=3x8=24cm?3

3. V= %nrzh = %n(3)2(8) — 247 in3

4. V==1Bn
256 = ~B(12)

5. V=53 +§(25)(6) — 175 cm3
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6. a) chlinder
_ 1 2y _1_ . g2,
Vcone = 57’[7‘ h= 57’[ 5

Veontainer =

=nr’h=m-5%-17.8 =~ 1398.0087 cu. units
6.2 ~ 162.3156 cu. units
1398.0087 + 162.3156 =~ 1560.324 cu. units

b) Half the volume of the container = % +1560.324 ~ 780.162 cu. units
The cone is completely filled, so subtract 780.162 — 162.316 = 617.846.

17.846

The remaining water fills ———
1398.009

~ 0.442 of the cylinder.

The water reaches .0442 of the cylinder’s height, 0.442 X 17.8 = 7.9 units.
From the apex of the cone, the water reaches 6.2 + 7.9 = 14.1 units.

16.4. Density
11.34 w 88.6
. W=VD=100cm® ——2 =1,134g 2. D=—=—"9 -886g/cm?
1cm V 10cm3
w 94.44 w 9.8
3. D=—=—"9-787g/cm? 4, V=—=-""=14mL
vV 12cm3 D 0
5. V= %Bh = %(24)(10) = 80 in3
_ ] 2g _(2.54)3mf3_ 1kg 221lbs _
W =80 in® P T 0007 1kg ~ 5.8 lbs

16.5. Lateral Area and Surface Area

1. SA =2lw + 2hl + 2hw
=2-8-6+2-4-842-4-6
= 96 + 64 + 48 = 208 ft2

2. SA=2lw+ 2hl + 2hw
= 2(3)(1.5) + 2(2)(3) + 2(2)(1.5)
=9+ 12 +6 =27 f2

3. SA=2lw+2hl + 2hw
= 2(3.0)(2.2) + 2(7.5)(3.0) + 2(7.5)(2.2)
= 13.2 + 45+ 33 = 91.2 cm?

4. SA = 2lw + 2hl + 2hw
= 2(5.5)(3) + 2(5.5)(6.75) + 2(3)(6.75)
= 33 + 74.25 + 40.5 = 147.75 cm?

5. V=(10)(2)(4) =80 cm3
SA=2(10)(2) + 2(10)(4) + 2(2)(4)
= 136 cm?

6. s=1V64=14
SA = (6)(4)? = 96 in?

7. LA =2nrh = 2n(6)(9) = 1087w ft2
SA =2nr*+ LA =72 + 1081 = 1807 ft2

8. LA =2mrh=2n(5)(11) = 110mx ft2
SA =2mr? + LA = 507 + 1107 = 1607
~ 502.7 ft2

9. 2(x+3)(x—4) 2x% — 2x — 24
+2(x + 3)(5) 10x + 30
+2(x — 4)(5) +  10x — 40

2x% + 18x — 34
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1%
10. V = nr?h,soh = —
ir

Radius r | Height h Surface Area SA

% 144

2 h=—2=—n=36 SA =2nr? 4+ 2nrh = 8w + 1441w = 1521
ir 41T
% 144

4 |h=—=—"=9 SA = 2r? + 2nrh = 321 + 721 = 1047
nr 161
% 144

6 |h=—s=——=4 SA = 2mr? + 2nrh = 721 + 48m = 1207
nr 361

The cylinder with the radius of 4 has the least surface area.

16.6. Rotations of Two-Dimensional Objects

1. sphere 2. cone
3. cylinder 4. cylinder with a hemisphere on top
diameter = 10 in and height =5 in Veytinder + Vhemisphere =
— 2] — 20 — :
V =mnr*h =m(5)"(5) = 1257 in? nrih + l(gnﬁ) = 27w + 18w = 451
5. 12-inch radius sphere with a 6-inch radius | 6. cylinder with a cone on top
spherical cutout in its center Cylinder has radius of 2.5 and height of 12.
Vouter sphere — Veutour = chlmder = m(2. 5) (12) = 75m
2r(12)3 = 2n(6)3 = —  Cone has a height of
3 3

24 — 12 = 12. Use the
13 13 Pythagorean Thm to find the
radius of the cone:

2,304 — 288w = 2,016m

* oy +122—132 sor=>5
12 COTLe - 7-[(5) (12)
= 1007‘[

T Vobject = Veone + chlinder =

175m.
16.7. Cross Sections
1. (4 2. (2
3. (1) 4. 4
5. (D) 6. (a) pentagon (b) rectangle
16.8. Cavalieri’s Principle [CC]
1. V=Bh=(4)(3)(6)=72in3 2. V=mnr*h= n(Z)Z(S) = 207 in3

57




Chapter 1 7. Constructions

17.1. Copy Segments, Angles, and Triangles

1.

4. SAS 5. AAS
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17.2. Construct an Equilateral Triangle

l. 2.

C

17.3. Construct an Angle Bisector

1. 2.
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17.4. Construct a Perpendicular Bisector

X L

5.

Construct the perpendicular bisector of XY. Then, construct the bisector of each half.
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17.5. Construct Lines Through a Point

1.

2

2.

3. 4,
\( C
[ 2 9
A~ B
X A T B
P
T N4
5. 6.
a5 b2 ol d4 o3 D6
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17.6. Construct Inscribed Regular Polygons

a) Construct two perpendicular diameters (as if constructing an inscribed square).

b) Construct angle bisectors of the 90° central angles, forming eight 45° central angles.

¢) The endpoints of the four diameters are the vertices of the regular octagon. Draw the chords
between them.

17.7. Construct Points of Concurrency [NG]

l. 2.

17.8. Construct Circles of Triangles [NG]

1. (D 2. (4)

3. a)J2 b)1l ¢)5 d)4 )3
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