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1to 10 395

1 Determine the number of solutions of a system of linear equations

Examples 1and 2

Use the graph to determine the number of solutions the system
has. Then state whether the system of equations is consistent or
inconsistent and if it is independent or dependent.

3.y=x+4 4.y=2x—3

Ly=x—1 2 x—y=-4
2x—2y=2 2x — 2y =2




Solution

Ly=x-1 J.y=x+4
y=—x+1 2x-2y=2
SOLUTION: SOLUTION:

Because the graphs of these two lines intersect at

ons poiot; theve is ty one solution. Therefore, Because the graphs of these two lines are parallel,

the wybect PR £os thcre m no solution. Therefore, the system is
inconsistent.
2.x-y=-4
y=x+4 4y=2x—3
2x -2y=2
SOLUTION: SOLUTION:
Since the graphs of these two lines are the same, Because the graphs of these two lines intersect at

there are infinitely many solutions. Therefore, the one point, there is exactly one solution. Therefore,
system is consistent and dependent. the system is consistent and independent.



Examples 3 and 4

Determine the number of solutions the system has. Then state whether the system
of equations is consistent or inconsistent and if it is independent or dependent.

E.y=%x 6. 4x — By = 12 7.8x— 4y =16 8.2x+3y=10 S.y=—3x+5 10.y=x-3
I ot Ay =6 —5x—5y=5 4x + 6y = 12 y

—%x+5 y=—4x+3




e - R

S.y= S
y=x+2
SOLUTION:

1
The slope of the first line is .
The slope of the second line s 1.

Because the slopes are different, the graphs of these
two lines intersect at one point and there is exactly
one solution. Therefore, the system is consistent and

independent.

4x—6y=12
T =2c+3y=-6

SOLUTION:

Write both equations in slope-intercept form.

de=6y=|2 Origrmal eguatiom =2t ly==b
=6y = —d4dr*12 Ll the = term aml simplify Jy=2i-6

2 5
i""‘l': Divade by voelBiciem of § p-—y-2

Because the slopes are the same and the y-
intercepts are the same, this is the same line.
Since the graphs of these two lines are the same,
there are infinitely many solutions. Therefore, the
system is consistent and dependent.

. 8x—4y=16
T =5x—5y=5
SOLUTION:

Write both equations in slope-intercept form.

fr=4y=16 Ongsnal equ =Sy=3Sy=35
—dym —8x+16 [Isolate the r—term and smphif —Sy=5z+5

y=2-4 Divide by cocfiicrent of y==lx=1

Because the slopes are different and the y-
intercepts are different, the lines intersect. There is
exactly one solution. Therefore, the system is
consistent and independent.

y=-%x+5

8.

o= Lns

SOLUTION:

3
The slope of the first linc is = -

2
The slope of the second line is -3

Because the slopes are different, the graphs of these
two lines intersect at one point and there is exactly
one solution. Therefore, the system is consistent and
independent.

Solution



. Solve systems of linear inegualities by graphing. ito 12 423
Examples 1 and 2 as as
Solve each system of inequalities by graphing.
3 3
1. ¥ <6 2 2
y>x+3 1 1
K K
& s i 1 1 2 4 5: i 1 1 2 3 5:
A A
-2 -2
3
-3 -3
2
. e e
K w5 w5
s 4 A a2 - i 2 B & 5 y ‘ y
! 2.y=0 3.y=x+10
z y=x—25 y>ex+ 2
-3
w5




2 Solve systems of linear inequalities by graphing. 1to12
45 45 4 45
A 4 4 a
: 2 L. 3
z 2 2 2
: L L 1
K‘ . K‘ r K‘ r K
- al i ’ T < 3] 2 TS PR N "R p " N "R T PR « p— >
= " " .
) 5 z z
= 3 3 3
2 - e 4
vs ¥ 5 33
y y 6.y z3x -5
4. y=x+10 5.y <5x—5 '3}{_}{}_4 7.x> —1
ysx—3 y>5x+9 y=-3




. Solve systems of linear inegualities by graphing. ito 12 423
4s 4 s 'Y 45
a 4 a a
3 3 3 3
2 2 2 2
1 1 1 1
K K K K
i 3l 2| - s= i a a3 2] - T " C O s: "."5 1 1 3 s .-:L' i 1 |2 .-.=
A | =] E]
2 ) ) z
3 3 3 3
- E 2 -
¥ [ 25 ¥ 2
B.y>2 9.y>x+3 10.x < 2 Mx+y=—1
x <=2 &= -1l y—x=2 Xx+y=3




Solve systems of linear inegualities by graphing.

1to12

423

4 s

Iz 3 ~

“y

12 y—x>4
Xx+y>=2




3 Identify points, lines, and planes

itoi3

565

Example 1
Refer to the figure for Exercises 1-7.

1. Name the lines that are only in plane ().

2. How many planes are labeled in the figure?
3. Name the plane containing the lines m and L.
4. Name the intersection of lines m and r.

5. Name a point that is not coplanar with points A, B,
and C.

6. Are points F, M, G, and P coplanar? Explain.

7. Does line n intersect line g7 Explain.

B t
»A " i R
M4
n q
}G
P




Identify points, lines, and planes

itoi3

v
Example 2

Name the geometric terms modeled by each object or phrase.

8. roof of a house 9. a tabletop 10. bridge support beam

v

11. achessboard




4 Identify points, lines, and planes ldentify intersections of lines and planes.

20to 28

Example 3
USE TOOLS Draw and label a figure for each relationship.

20. Points X and Y lie on €D .

21. Two planes do not intersect,

22. Line m intersects plane R at a single point.

23. Three lines intersect at point J but do not all lie in the same plane.

24. Points A(2, 3), B(2, —3), C, and D are collinear, but A, B, C, D, and F are not.

Example 4
Refer to the figure for Exercises 25-28.

25. How many planes are shown in the figure?
26. How many of the planes contain points F and E?
27. Name four points that are coplanar

28. Are points A, B, and C coplanar? Explain.




Example 1

Refer to the figure for Exercises 1-7.
1. Name the lines that are only in plane g gample answer: 1 and q
2_How many planes are labeled in the figure? 2

3. Name the plane containing the lines wand ; glane R
4 Name the intersection of lines and ; pointC

5. Name a point that is n gcoplanar with points A B,
and C Sample answer: point P

# Are points # M 5 and pcoplanar? Explain.
no; yample answer: Point # lies in plane R, points g and »
lie in plane ¢) and point a lies between planes gand Q
7. Does line wintersect line ¢? Explain.
Y es; sample answer: Liney intersects liney when the

'_a,-m—un

Name the geometric terms modeled by each object or phrase.

#. roof of apouse # a tabletop 10. bridge support beam

plane plane

11 achessboar®

12 l 13.
ﬂ

plane two planes intersecting in a line point on a line

Example 3
USE TOOLS fraw and label a figure for each relationship.

20. Points ¥and Ylieon CD See margin.

21. Two planes do not intersect. See margin.

22, Line m intersects plane Nat a single point. See margin.

23, Three lines intersect at point /but do not all lie in the same plane. See margin.

24 Points A(2, 3), B2, 3),C, and D are collinear, but 4 # €.D, and # mw» mat  See margin.

Example 4
Refer to the figure for Exercises 25-28.

2% How many planes are shown in the figure? 5
26. How many of the planes contain points #and E7 2
27. Name four points that are coplanar .4 B f Fu B C.DfwA L DF

28. Are points A B, and € coplanar? Explain.
Y es; sample answer: Points A, B, and( lie in plane %

[ _NCISSSSY YN




I 5 Calculate measures of line segments.

1to9 573
Examples 1and 2
Find the measure of each segment.
L 0 2. EF 3. JC 4 FI
2.8in. H
e i 3 0.35 —R $3:11
P 8 mmr\ 2.5in. 0.75cm tm . o K
" 3.7mm - = J. ; E |
‘ S E
5. AC 7. NG 8. AC 9. GH
1.6m ;
uj,m./& Tin. 1 51" 49 cm 5.2 cm F 97mm G H
o ° e ° ° ® ° ]
A B Q P N A B G . 15 mm -



Find the measure of each segment.

1. PR
—
3?mm
S
SOLUTION:

FR+RS=F§
PR+37=58
PR=11 Sah idde amnd simplif

PR=21, wmcltﬂwd]ofpﬂ :s.".] mmni.

ANSWER:

2.1 mm

5. AC

16

A B
SOLUTION:
AB+BC=AC Betweenness ol points
0.4+ 1.6=4C

2.0=4AC Additnon
AC =20, so the length of AC 15 2.0 m.

Substitution

ANSWER:

20m

SOLUTION:

EG+GF=EF Belweenness

2.5+2.8=EF
53=EF Add

EF = 5.3, so the length of EF is 5.3 in.

Substitution

ANSWER:
53in

6.5V

i

]
vy 26in

S

SOLUTION:

W+ ¥ TwST

SFr+26m4.]
§Ve= |5

SV = LS, so the length of -5? is I 5 in.

ANSWER:

1.5 in.

ol pomis

Solution

0.75cm A5 em
@

J K L

SOLUTION:

JK+KL=JL Betweenness

0,75+ 0,35=JL Substutution
LI=JL  Addition

JL= 1.1, 50 the length of JL is 1.1 cm.

il |1|~|||[~.

ANSWER:

1.1 cm

7. NQ
1in 11in
: 7 In.
@ o
Q P

=®

SOLUTTON:

OP+PN=NQ Betweenness of points
I+Il—=.\'g Substitutior

21—:;\'” Addition

1 s 1
NQ =2, so the length of NOis 27 in

ANSWER:
i

3 i

SOLUTION:

HI+JK = }IK
HI+3,1=12.2
HI=9.1

ANSWER:
9.1t
AC
49 cm = 5.2cm
A B ¢
SOLUTION:

AB+BC=AC Betweenness of points
4.9+52=AC
11=AC Addition

substitubion

AC = 10.1, so the length of AC is 10.1 cm.

ANSWER:

10.1 em

HI=9.1, solhelcnglhof’“ns‘)lﬁ

I

9. GH
F 9.7 mm G H
|-715mm—-+

SOLUTION;

FG+GH=FH  Detwesnnes of point
GIHGH= IS Subatilor
Gif=5.3  Subtenet 9.7 from each side and simplify

GH = 5.3, so the length of GH is 5.3 mm.

ANSWER:

5.3 mm



28 to0 33

574

i -1 Apply the definition of congruent line segments to find missing values

Example 5
Find the measure of each segment. —
i 29. WYy
28. MO
4.6 cm - 8.8 mm .
M L 5 - &
N w Y X
O
31. OT __
32. DE
- 14.4in. -
o & & 2x+7 4x—3)
o - a
C D E

30. FG
» 16.8 cm
”-——r—0——0
F H



Apply the definition of congruent line segments to find missing values

28 to0 33

574

3x+1

<®

dx — B

=

X &

2x+38




Solution

Example 5
Find the measure of each segment.
28. MO 29. WY 30. FG
.4.6cm
M e 8.8 MM et p—16.8 M et
N T—e o—4t——0-—4—@ e+t o tOote e
(o] w ) X FGHJK
9.2cm 4.4 mm 4.2cm
31.0T 32.0F
»——W4in. ——« 2« +T4(x—3)
P4+ @4—0—4+-00 @ -+ @ +—@
PORST [ o5 D E
10.8 in. 26 units
33. UX
o — @ D -—@
U Vv w X
Ix+1 4x—6 2x+8

66 units



Find the length of a line segment on a number line

1to 20 581
Example 1
Use the number line to find each measure.
J K L M N P
- Gz & s
-7-6-5-4-3-2-1 012345 &
1. JL 2. K 3. KP 4. NP 5.JFP 6.LN
Use the number line to find each measure.
E F G H J K L
—2- — = - i
-6 -4 =2 0 2 4 6 8 10
7. JK 8.LK 9. FG 10. JG 1. EH 12. LF

Use the number line to find each measure.

) K L M N
- - — —
- 4 -2 0 2 4 6 8 10

13. LN 14. JL




7 Find the length of a line segment on a number line 1to 20 581
Example 2
Determine whether the given segments are congruent. Write yes or no.
A B C D E F
—o- -——— *- —o- -+
-10-9-8-7-6-5-4-3-2-1 012 3 45 6789 10
15. AB and EF 16. BD and DF 17. AC and CD 18. AC and DE 19. BE and CF

20. CD and DF




Practice

Exampie 1
Use the number line to find each measure.

JKLMNP
ET B S SIS DR SRR B
-1-6-5-4-3-2-1 012345 b

L B 20 3

4. NP 2 5.JP 12

Use the number line to find each measure.
EFGHJKL

% -4 -2 0246810

.03 B.LK 2

10.JG5 G M.EH 8

Use the number line to find each measure.
JK LMN

= -4 -2 0246810
13.IN 6 14.4L 8

Example 2

n Go Online ¥ ou can complete vour romewar

LKP 8

B.ILN §

9.Fc 3

12.LF 4

Determine whether the given segments are congruent. Write yes or no.

A 8. £ D

L B s e S B e B et B S B o B S Db e e 1

—10-9-8-7-6-5-4-3-2-1 012345 678910

15. A E and EF yes 16. BD and DF yes

18. 4 C and OE yes 19. BE and CF no

17. ACand CD no

20. €0 and BF no

Solution



Analyze figures using the definitions of angles and parts of angles

1tod

621

Example 1

Use the figure to identify angles and parts of angles that

satisfy each given condition.

1. Name the vertex of /1.

2. Name the sides of Z4.

3. What is another name for £3?

4. What is another name for ZCAD?




Analyze figures using the characteristics of adjacent angles, linear pairs of angles, and vertical angles

12to 17

621, 622

Example 3
Refer to the figure.
12. Name two adjacent angles.

13. Name two vertical angles.

14. Find mZSUV.

Find the value of each variable.

15.

120°

(2x — 10)°

17,

(3x — 10)°

16.

2 (ax + 108p°
\




Example 1

Use the figure to identify angles and parts of angles that
satisfy each given condition.

1. Name the vertex of /1. A
—_— —
2. Name the sides of Z4. CA CD
3. What is another name for £37 ZADC, £ZCDA

4. What is another name for ZCAD? /1, ZDAC

Example 3
Refer to the figure.
12. Name two adjacent angles. Sample answer: ZMQN and ZNQR

13. Name two vertical angles. Sample answer: ZSRQ and ZTRP

14. Find m4ZSuUV. 122°

Find the value of each variable.
34. y 35. ‘ 36.

4" = 109 (2y + 50)° (7:x — 248)°
(3)‘)_/' - 4 »
- '(;) / (5y — T7)° (x+ 44)°
y + 6)° / ‘
/ l

‘x=46,y=18 x=48, y=2

Solution

LR
e \(5x+4)°

‘?\(3)( — 24°

by

(2y)0 \“

x=22,y=12 #



I 10 Identify and determine characteristics of three-dimensional figures ito6

Example 1

Determine whether each solid is a polyhedron. Then identify the solid. If it is a
polyhedron, name the bases, faces, edges, and vertices.

; R 2. 3.

Example 2

Identify the three-dimensional figure that can model each object. State whether
the model is or is not a polyhedron.

6.
s e




Example 1

Determine whether each solid is a polyhedron. Then identify the solid. If itis a
polyhedron, name the bases, faces, edges, and vertices.

1

. SOLUTION:

The solid has a curved surface, so it is not a
polyhedron. The base 1s a circle connected by a
curved surface to a single vertex, so it is a cone.
ANSWER:

not a polyhedron; cone

)
bases: rectangles DEFG and HJKL:
faces:
rectangles DEFG, HIKL, DEJH, EFKJ, FKLG, L

edges: DE, EF, FG, GD DH, EJ , FK GL H
KL, LH:

vertices: D, E, F, G.H,J.K. L

SOLUTION:
The solid is formed by polygonal faces, soitis a
polyhedron. The base is a square and the faces are
_triangles that meet at a common vertex, so itis a
' square pyramid. |
“base: rectangle WXYZ;
faces: rectangle WXYZ, AVWX, AVXY, AVYZ,
Aavzw, .
edges WX XY YZ ZW WV _XV YV ZV,

vertices W. X, Y. Z, V

Solution



Example 2

Identify the three-dimensional figure that can model each object. State whether

the model is or is not a polyhedron.

4, 5.

SOLUTION:

The model has a circular base connected by a
curved surface to a single vertex, so it is a cone. It is
not a polyhedron.

ANSWER:
cone; not a polyhedron

SOLUTION:

The model is a set of all points in space equidistant
from its center, so it is a sphere. It is not a
polyhedron.

ANSWER:
sphere; not a polyhedron

SOLUTION:

The bases are rectangles and the faces are
parallelograms, so the model is a rectangular prism.
The solid is formed by polygonal faces, soitisa
polyhedron.

ANSWER:
rectangular prism; polyhedron

Solution



11 Solve systems of eguations by eliminating a variable using addition

ito2i

i)

13 Solve systems of equations by eliminating a variable using subtraction

ito2i

409

Examples 1, 3

Use elimination to solve each system of equations.

1. —v+w=7 2.y+z=4 3. —4x+b5y=17
v+ w=1 y—2Z=8 dx + by = —b
1.6c—9d=1M B.Nf+14g =13 9. .S +6y=78

bc —9d =103 W+ 10g = 25 3x —by=—-30

4.5m — 2p = 24
3m+ 2p =24

10.3/ + 4k = 23.5
Bj— 4k = 4

5.0+ 4b = —4
a+10b = —16

6.6r—6t=56
3r—6t=15

M. —3x — 8y = —24
3x — Gy =45

12.6x— 2y =1
10x—2¢y=5




1B.x—y=1
X+y=23

11

Solve systems of eguations by eliminating a variable using addition

ito2i

i)

i3

Solve systems of equations by eliminating a variable using subtraction

ito2i

409

14. —x+y=1 15.x4+4y=11
x+y=1 x—6y=1
19.3x+4y=2 20.3x—y=—1

dx — 4y =12 —3x—y=>5

16. —x + 3y =6
x+ 3y=18

2. 2x— 3y =9
—bBx — 3y =30

17.3x+ 4y =19
3x + by = 33

18.x+4y=-8
x—4y = —8




Use elimination to solve each system of

equations. 5 -

-vtw=7
viw=]

SOLUTION:

Since v and —v have opposite coefficients, add the
equations to eliminate the vanable v.

=v+w=7 Equation |
v+w=1 Equation 2
2w =g Add the equations.

w=4 Divide cach side by 2.

Solve for the other variable.
viw=| Equation 2
v+4=] Substitution

y==3 Subtract 4 from cach side.

The solution 1s (-3, 4).

L8]

‘,.'+ =4
y—z=28

3]

SOLUTION:

Since z and —z have opposite coefficients, add
equations to eliminate the variable z.

y+z=4 Equation |
y=z= 8 Equation 2

2y =12 Add the equations.

y= 6 Divide ¢ach side by 2,

Solve for the other variable.

y+z= 4 Equation |
6+z= 4 Substitution

z==2 Subtract 6 from each side.

The solution 1s (6, —2).

—4x+5y=17
4x+6y = —6

SOLUTION:

Since x and —x have opposite coefficients, add the
equations to eliminate the vanable x.

—4x + S5y=17 Equation |
4x + 6." = -0 Equation 2

Iy=11 Add the equanons,
y- | Divide cach side by 1.
Solve for the other vanable.

4y +6y==6 Equation 2
4y +6(1)=—6 Substitution
dx+6=—6 Multiply
4x==12 Subtract 6 from each side.

x=-3 Divide each side by 4.

The solution 1s (3. 1).

Solution



Solution

6r—6t=6
Sm=2p=24 5 atab==4 S
P e Ir—=6t=15
"3m +2p=24 0 R

SOLUTION: SOLUTI ON: S OL UT] O‘N:
Since p and —p have opposite coefficients, add the Since a and a have the same coeflicients, subtract Since ¢ and 7 have the same coefficients, subtract
equations to eliminate the variable p. the equations to eliminate the variable a. the equations to eliminate the variable 7.

Sm—2p=24 Equation | u++4:' =4 Equation | 6r=60=6 l.k]ll.mnn |

= . on 2 at+10b==16 Equation 2
3m +2p=24 Equation 2 BN 30 3r=60=15 Equation 2
8m =48 Add the equations. -6b=12 Subtract the cquations. ,
m=6__ Diyide each side by 8, b=-2  Divide cach side by —6. 3r==9 Subtract the equations.
r==3 Divide cach side by 3.
Solve b e ol Vi abla Solve for the other vaniable.
A Solve for the other vanable.
Im+2p=24 Equation 2 at+4b=-4 Equation |
3(6) +2p=24 Substitution a+4(—2)==4 Substitution 6r=60 = 6 Equation |
18 + ?;:fj Mutliply : a=8==4  Multiply. 6(=3)=6f = 6 Substitution
= Subtract I8 from ¢ach side, - 2
( . a=4 Add 8 1o each side. ST (o P al
p=3 Divide each side by 2. 18 =61 6 Multiply
-6f = 24 Add I8 10 each side.
The solution is (4, —2). t=—=4  Divide each side by —6.

The solution is (6, 3).
The solution 1s (—3, —4).



6¢c—9 =111
" 5¢=9d =103

SOLUTION:

Since d and d have the same coefficients, subtract
the equations to eliminate the variable d.

6¢c=9d=111 Equation |
S5¢=9d=103 Equation 2

c=8 Subtract the equations.

Solve for the other vanable.

6¢c=9d=111 Eqguation !
6(8)=9d=111 Substitution
48=9d =111 Multiply.
—=9d =63 Subtract 48 from cach side.

a==7 Divide each side by — 9,

The solution 1s (8, —7).

11/ + 14¢g=13

1S+ 10g=25

SOLUTION:

Since f and f have the same coefficients, subtract
the equations to eliminate the vanable f.

1+ 14g=13
1/ + 10g=25

Equation |

Equation 2

4g==12 Subtract the equations
g=-3 Divide each side by 4.
Solve for the other vanable.

LS+ 14g =13
1Hf+14(—3)=13
1 = 42=13
1f=55

=5

Equation |
Substitution
Multiply.

Add 42 to each side.

Divide cach side by 11

The solution 1s (5, -3).

Ix+6y=78
" 3x—6vy=-30

SOLUTION:

Since y and —y have opposite coefficients, add the
equations to eliminate the vanable y.

Ox+6y =78
3x=6= =30 Equation 2

Equation |

12¢v =48 Add the equations.
x=4 Divide cach side by 12.
Solve for the other vanable.

3x=6y==30 Equation2

3(4) = 6v==30 Subsutution
12=6y==30 Multpy
=6y==42 Subtract 12 from cach side.
v=7 Divide each side by = 6.

The solution 1s (4. 7).

Solution



iz

Solve systems of equations by graphing.

11 to 16

395

Examples 5 and &

Graph each system and determine the number of solutions it has. If it has one

solution, determine its coordinates.

MNy=-3
y=x—23

45
4
3
2
.

K

S = < = ; >

T 3 ~

“y




12 Solve systems of equations by graphing. 11 to 16 395
1B.y=x—6
y=x+2 1M.x+y=4
3x+3y=12
'y 1 4 5
4 4
3 3
2 2
1 1
K K
3 3 . 1 2 3 A 5 ! al 2 1 5
A A
2 -2
3 3
-4 -4
w 5 w 5



iz

Solve systems of equations by graphing.

11 to 16

395

B.x—y=-2
—x+y=2
'

T 3 ~

“y

16. 2x + 3y = 12

2x—y=4
'Y
a
3
2
1
K
b ~ 2 >
=]
2
-3
-4
- 5




14 Find the distance between two points on the coordinate plane 21to 26 581, 582

Example 3

Find the distance between each pair of points.

21. y I 22, HEAENE 23. 1 y
vis, 7) H=3, 4

M4, Q)

o
O x L(=2, =3 <
u(-1, -1

«

24. A2, 6), N(5, 10
(2, 6), N(5, 10) 25.R(3,4), T(7, 2) 26. X(—3, 8), Z{—5, 1)




Example 3

Find the distance between each pair of points.

21 : Iy 22. 23,
W5, 7) - A-3.4)
R 2. —4) *
-1 -1 Ph Wy ™1
10 units 45 or about 6.7 units V89 or about 9.4 units
24. A2, €}, NIS. 10} 25 R(2.4.T7.2 26. (-3, 8), 7|-5, 1)
& unite 20 ar about 4.5 units Y3 or about 7.3 unite




I 15 Find a point on a directed line segment on a number line that is a given fractional distance from the initial point 1to 14

Examples 1and 3
Refer to the number line.
(%) {

—t—] -
234567 890MN1213141516171819

2. Find the coordinate of point C that is % of
the distance from M to J.

1. Find the coordinate of point B that is jl of
the distance from Mto J.

5. Find the coordinate of point X such that the
ratio of MX to XJis 2:3.

4. Find the coordinate of point X such that the
ratio of MX to XJis 3:1. '

3. Find the coordinate of point D that is % of
the distance from M to J.

6. Find the coordinate of point X such that the
ratioof MXto XJIs 1. ~~



A BC DE .
e de e
=f=0=-5-4-3-2=-1 0 1 2 3 4567
7. Find the coordinate of point G that is —g of 8. Find the coordinate of point H that is % of 9. Find the coordinate of point J that is —é of the
10. Find the coordinate of point K that is -g of 11. Find the coordinate of point X such that the 12. Find the coordinate of point X such that the

the distance from A to F. ratio of AX to XFis 1:3. ratio of BX to XF is 3:2.



1. Find the coordinate of point B that is % of the 2. Find the coordinate of point C that is ..8’.. of the 3. Find the coordinate of point D that is 16 of the
distance from M to J. distance from M to J. distance from M to J. solutlon

SOLUTION: SOLUTION: SOLUTION:

Point M is the initial endpoint, and point ./ is the Point M is the initial endpoint, and point Jis the Point M is the initial endpoint, and point J is the
terminal endpoint. terminal endpoint. terminal endpoint.

Use the equation to calculate the coordinate of poin l({sc hespeiin nos et o Use the equation to calculate the coordinate of point
B. ' D.

a
Cc= x,+~h-(x:—x|) Coordinate equation

B

a -
"I+—[*‘:_-";} Coordinate equation

b i} 24,1“”_2) O 3 D= _r|+%'[::".t|) Coordinnte equation
= 24’%“8-2] =2, 05=18, and ;—" = —:— =16 = Simplify o = 24"—76“8-2' (=2, 0y =18, and II'. = :
=6 Simplify. = 9 Sumplify.
Point C is located at 16 on the number line.
Point B is located at 6 on the number line. Point D is located at 9 on the number line.
1
: : : i 9. Find the coordinate of point J that is — of the
7. Find the linatcofpointdeis-i-ofthc 8. Find the coordinate of point / that is 5 of the o 6
. distance from A4 to E.
dtance font ikt distance from Cto F.
. SOLUTION:
SOLUTION- SOLUTION:
. : : . . Point A is the initial endpoint, and point £ is the
Point B i the initial endpoint, and point D is the WCBMWWMMMIFBM mrnlls . po 1S
terminal endpiiht. terminal endpoint. endpoint.
Use the equatii to caloalate fhe e of point ,l;seu“qmm to calculate the coordinate of poin 3)scﬂwequahon to calculate the coordinate of point
G. !
G = I.’%‘-‘:'l’x] Coordinate equation H= n’%[‘:'ll' Coordinate cquation o "'+%ll:-." Coosdinnte sqeation
1 - o a |
= =s+20=(=9)) x==Sx=lamd =] = —atgls=(-4 x=-dn=samd g = sTegl=(=7 n==tnrlmigeg
= - Simplify = =22 Simplify = =55 Simplify



Examples 1and 3
Refer to the number line.

M 4

-

Refer to the number line.

A

B C DE

- - — s .
23456789 10MNM12131415%171819 -7-6-54-3-2-1012345 67

1. Find the coordinate of point B that is ﬁ—of

the distance fromMto J. 6

2. Find the coordinate of point C that is -?é of

the distance from M to J. 16

3. Find the coordinate of point D that is % of

the distance from Mto J. 9

4. Find the coordinate of point X such that the

ratio of MX to XJis 311 4

5. Find the coordinate of point X such that the

ratio of MX to XJis 2:3. 8.4

6. Find the coordinate of point X such that the

ratio of MX to XJis 1:1. 10

7. Find the coordinate of point G that is % of

10.

M.

12.

13.

the distance from Bto D. —1

. Find the coordinate of point H that is %of

the distance from Cto F, —2.2

. Find the coordinate of point J that is la of the

distance fromAto £. —5.5

Find the coordinate of point K that is % of
the distance from Ato F. 2.6

Find the coordinate of point X such that the
ratio of AX to XFis 1:3. —4

Find the coordinate of point X such that the
ratio of BX to XFis 3:2. 1

Find the coordinate of point X such that the
ratioof CXto XEis 111, —1

14. Find the coordinate of point X such that the

ratio of FXto XD is 5:3. 2.5

Solution



16

Find the coordinate of a midpoint on a number line

1to 16

605

Example 1

Use the number line to find the coordinate of the midpoint of each segment.

J K L M N F
- & & + + &

—1-6-5-4-3-2-10123 4 56

1. KM 2.JP

3.LN

o)




Use the number line to find the coordinate of the midpoint of each segment.

E F G H J K L
- . > > ™ o
-6 -4 -2 0 2 4 6 810

7. FK 8. HK

10. FG

" JL

12. EL




USE TOOLS Use the number line to find the coordinate of the midpoint of each segment.

A B8 G L E
o - = < -

= 4 -2 0 2 4 B Bl1O12

13.DOF 14.BC

15. 60




Example 1
Use the number line to find the coordinate of the midpoint of each segment.

JKLMNP
e bt 2 @ 1O O O O e
—7-6-5-4-3-2-10123 456
1. KM -2 2. Jp -1 3.IN 05
4. MP 25 5.[P 15 6. IN —2

Use the number line to find the coordinate of the midpoint of each segment.
EFGHJKL

LR SRR SR IR SR SRR I T
6 -4 20246810

7.FK 3 8. K 6 9. EF —45
10.FG -15 1. JL 85 12. EL 25

USE TOOLS Use the number line to find the coordinate of the midpoint of each segment.

A B C D E
LA 0 Sl AR B gn S 4 B ok M L B g a2 ae g
-6 -4 202 4 6810 12
13.0F 9 14. BC 1
15.6D 3 16. AD 15

Solution



17 Find missing values using the definition of a segment bisector. 39 to 48 (1111

Examples 5 and 6
Suppose M is the midpoint of FG .Find each missing measure.

39.FM =5y + 13, MG=5—3y,FG =7 40. FM = 3x — 4, MG = 5x — 26, FG =7 M.FM=8a+1,FG=42,0="? 42. MG = Tx —15,FG=33,x=7?

43. FM=3n+1MG=86—-2n,FG="7 44. FM=12x—4 MG=58x+10,FG=7 45. FM =2k—5 FG=18, k=7 46. FG=14a+1.FM=145.a="7




17

Find missing values using the definition of a segment bisector.

39 to 48

47 MG =13x+1L,FG=15,x="7

48. FG=1Mx —156,MG=109,x=7




Examples B and &
Suppose M is the midpoint of FG. Find each missing measure.

3. FM=0y+ 13 MG=50—-3y, FG="7 840. FM =3x —4 MG =5x— 26, FG =7
16 58

MNFM=Bo+1LFc=42, =" L ME=Tx—-—15.FG=33,x=7
1.5 4.5

43. FM=3n+1. MG=6—-2n FG=7 4. FM =12y — 4 MG =0x+10,FG =7
8 40

45. FM = 2k — 5, FG=18 k=7 4. Fe=1dag+1.FM =145, a="7
! .

7. MG =13x+1L,FG=15,x=7 48. FG =Tk — 156, MG =108, x="7

0.5 3.4

Solution



I 18 Calculate angle measures using the definitions of congruent angles and angle bisectors.

Bto 1l

621

In the figure, BA and BC are opposite rays. BH bisects ZEBC and BE
bisects ZABF.

6. f mZABE = 2n + 7 and mZEBF = 4n — 13, find mZABE.

1. mZEBH = 6x + 12 and m£HBC = 8x — 10, find mZEBH.

8.1f mZABF = 7b — 24 and m£ABE = 2b, find mZEBF.

9. Ifm/EBC = 31a — 2 and m£EBH = 4 g + 45, find m£HBC.

10. If m£ABF = Bw — 6 and mZABE = 2{w + N, find mZEBF.

M. ¥mLEBC = 2r + 10 and m£ABE = 2r — 20, find mZEBF.

o>



In the figure, BA and BC are opposite rays. BH bisects ZEBC and BE \J
bisects ZABF. K
6. f m/ABE = 2n + 7 and mZEBF = 4n — 13, find mZABE. 27°

7. i m£ZEBH = 6x + 12 and m£ZHBC = 8x — 10, find mZEBH. 78°

8. f mZABF = 7b — 24 and mZABE = 2b, find mZEBF. 16°

9. If mZEBC = 31a — 2 and mZEBH = 4 a + 45, find m£HBC. 61°
10. If m£ABF = 8w — 6 and mZABE = 2(w + 1), find mZEBF. 47°

1. f m£EBC = 3r + 10 and mZABE = 2r — 20, find mZEBF. 56°

Solution



19 Calculate angle measures using the characteristics of complementary and supplementary angles.

1to6

631

Example 1

1. Find the measures of two supplementary angles if the difference between the
measures of the two angles is 35°.

2. ZF and ZF are complementary. The measure of ZE is 54 more than the measure
of ZF. Find the measure of each angle.

3. The measure of an angle's supplement is 76° less than the measure of the angle.
Find the measures of the angle and its supplement.

4. £Q and ZR are complementary. The measure of £Q Is 26° less than the measure
of ZR. Find the measure of each angle.




5. The measure of the supplement of an angle is three times the measure of the
angle. Find the measures of the angle and its supplement.

6. The bascule bridge shown is opening from its horizontal position to its fully
vertical position. So far, the bridge has lifted 35° in 21 seconds. At this rate, how
much longer will it take for the bridge to reach its vertical position?




1. Find the measures of two supplementary angles if
the difference between the measures of the two
angles is 35°,

SOLUTION:

If two angles are supplementary, then the sum of the
angle measures is 180°. Let x be the measure of the
smaller angle. Then the measure of the larger angle
is 180 —x.

First, solve for x.

180 =x=x=35 Given information
180 =2x =35 Combine like terms.
=2x=~145 Subtract 180 from each side
x=728 Divide cach side by ~2.
Next, find the measure of the larger angle.
180=x=180=72.5 Substitute 72.5 for x.
= 107.5 Solve.

The measures of the angles are 72.5° and 107.5°,

2. ZE and £ F are complementary. The measure of

Z E is 54° more than the measure of Z F. Find the
measure of each angle.

SOLUTION:

If two angles are complementary, then the sum of
the angle measures 1s 90°. Let x = ZF. Then the
measure of ZE is x + 54.

First, solve for x.
Xx*x+54m90 The sum of complemotary angles s 90*
2y 4 54=90 Combine Iike terms
2e= 36 Subtract 83 (rom esch side

r=18 Divide ench sade by 2,

Next, find the measure of ZE.
x+54=18454 Substitute I8 for x.
=72 solve.

The measure of ZF = 18°and ZE = 72°.

3. The measure of an angle’s supplement is 76° less

than the measure of the angle. Find the measures of
the angle and its supplement.

SOLUTION:

If two angles are supplementary, then the sum of the
angle measures is 180°. Let x = the measure of the

first angle. Then the measure of the supplement
sx—76.

First, solve for x.
¥y =T76= 180 Supplenentary angle maasutos sum o 180
v =T6= 180  Combine like serm
=236 Al 76 10 cach sk
x=I28  Divde sech wide by 2

Next, find the measure of the supplement.
x=76=128=76 Substitute 128 for x.

=52 Solve.

The measures of the angles are 128° and 52°.

Solution



Solution

6. The bascule bridge shown is opening from its
horizontal position to its fully vertical position. So

4. ZQand ZR are complementary. The measure of 5. The measure of the supplement of an angle is three A T bieicpe M Fshecs 337 I 1 Secomdic Al s
; : how much longer will it take for the brid
£ Qs 26° less than the measure of £ R. Find the umaﬁwmofﬂranglc.Fmdmcmstmof mc':l v .‘.“.; i ketor wo
measure of each angle. the angle and its supplement.

SOLUTION: SOLUTION:

If two angles are complementary, then the sum of If two angles are supplementary, then the sum of the
the angle measures is 90°. Let x = the measure of angle measures is 180°. Let x be the measure of the

ZR. Then the measure of ZQ'is x — 26. smaller angle. Then the supplement is 3x.

First, solve for x. First, solve for x.

A4x=26"90  The sum of complementury ungles s 90° x+3crw 80 Supplementary angles sum to 180°
SOLUTION:

2x=26=90  Combme like termn 4x =180 Combine like terms {O . .
=116 Add 26 to cach ude A T A The vertical position of the bridge would make an
x=58 Divide cach side by 2 . o angle of %07, To find the remaming distance in

degrees the bridge has to travel, subtract from 9%0°.

Next, find the measure of £ Q. Next, find the measure of the supplement. e

r=26m 52826 BSubstiteie $8 (o £ 3x =3(45) !?ubsnlulc 45 for x. Setupa W

=32 Solve. =135 Solve. -;—l—-—ti Proportional relationship

35x=1155 Cross—multiply.

The measures of Z R is 582 and £ Q is 32°. The measures of the angles are 45° and 135°. =133 Divide cach side by 38.

It will take the brndge 33 seconds to reach its

vertical nosstion



I 20 Find perimeters, ciroumferences, and areas of two-dimensional geometric shapes 9t 7 641

Example 2

Use a two-dimensional model and the dimensions provided to calculate the perimeter or
circumference and area of each object. Round to the nearest tenth, if necessary.

Mﬂ?m/’\\ X
3ftain
nR2in

1314 n




Example 2

Use a two-dimensional model and thegdimensions provided to calculate the perimeter or

circumference and area of each object. Round to the nearest tenth, if necessary.

15.7in.; 19.6 in? 411t3in.; 81.4 12 42.11;,925#

6.251

Solution

Perimeter, Circumference, and Area

Triangle Square

Perimeter Perimeter
P=b+c+d P=s+s+s+s=4s
Area Area
A=3bh A=s2

Rectangle

(4
Perimeter Circumference
P=f+w+Ee+w=2¢0+2w C=2arorC=mnd
Area Area

A= fw A=mnr?



21 Solve systems of equations by eliminating a variable using multiplication and addition. 13 to 16

Example 3

13. SPORTS The Fan Cost Index (FC) tracks the average costs for attending sporting
events, including tickets, drinks, food, parking, programs, and souvenirs. According
to the FCI, a family of four would spend a total of $592.30 to attend two Major
League Baseball (MLB) games and one National Basketball Association (NBA)
game. The family would spend $691.31 to attend one MLB and two NBA games.

a. Write a system of equations to find the family's costs for each kind of
game according to the FCI.

b. Solve the system of eguations to find the cost for a family of four to attend
each kind of game according to the FCL.

14. ART Mr. Santos, the curator of the children’s
museum, recently made two purchases of iring Clay (kg) = blymer Clay (kg) s
firing clay and polymer clay for a visiting 5 | 24 §64.05

artist to sculpt. Use the table to find the 25 | 8 $51.45
cost of each product per kilogram.

a. Write a system of equations to find the cost of each product per kilogram.

b. Solve the system of equations to find the cost of each product per kilogram.

Mixed Exercises

15. Two times a number plus three times another number equals 13. The sum of the two numbers
is 7. What are the numbers?

16. Four times a number minus twice another number is —16. The sum of the two
numbers is —1. Find the numbers.




22 Find the coordinates of the midpoint or endpoint of a line segment on the coordinate plane 19 to 38 G0E

Example 3
Find the coordinates of the midpoint of a segment with the given endpoints.

19. (5, 11), (3.1) 20. (7, —5),(3,3) 21.(—8, —1),(2,5) 22.(7,0),(2, 4) 23. (—5,1),(2, 6)

24.(—4, —7), (12, —6) 25.(2,8),(8,0) 26. (9, —3),(5,1) 27.(22, 4), (15, 7) 28.(12, 2), (7, 9)




Example 4
Find the coordinates of the missing endpoint if B is the midpoint of AC.

33.C(=5,4). B(=2,3) 34.A(1, 7). B(=3,1) 35. A(—4, 2), B(6, —1) 36. C(—6, —2), B(—3, —5)

.—6),8(%,4)

37. A(4, —0.25), B(—4, 6.5) 38.C( =

o




Example 3
Find the coordinates of the midpoint of a segment with the given endpoints.

19.(5,11.(3, 1) 20. (7, —5), (3, 3) 21.{—8, —1, (2, 5)
(4, 6) (5, —1) (—3,—3)
22.(7,0), (2. 4) 23.(-5.1.(2, 6) 24, (—4, —7), (12, —6)
(4.5, 2) (—15,3.5) (4, —6.5)
25. (2, 8), (8. 0) 26. (9, —3).(5.1) 27.(22, 4, (15, 7)
(5, 4) 7, -15 (18.5, 5.5)
28.(12. 2).(7.9) 29, (—15, 4}, (2, —10) 30.(—2,5).(3.—-17)
{9.5,5.5) (—6.5, —3) (0.5, —6)
31.(2.4,14), (6, 6.8) 32.(-1.2, —3.4),(-56, —7.8)
(4.2, 10.4) (—8.4, —5.6)
Exarmiple 4
Find the coordinates of the missing endpaoint if B is the midpoint of AC.
33. C{-5. 4), B{—-2.5) 34. A1, 7). B(—-3.1)
A(1, B &-1 =5
35, A(~-4, ), B&. -1) 36. (-6, =2). 8(—3, =5)
CH6. —4) A(g, —8)
37. A(4, ~0.25), B|~4, 6.5) 38.c (3 -6).8(34)

0—12, 13.25) A(214)
-3

Solution



23

Calculate angle measures using the characteristics of perpendicular lines

7to 10

631

Example 2

7. Rays BA and BC are perpendicular. Point D lies in the interior of ZABC.
If mzZABD = (3r + 5)° and m£DBC = (5r — 27)°, find m£ABD and m£DEBEC.

8. WX and YZ intersect at point V. If mLWVY = (4a + 58) and m£XVY = (2b — 18",
find the values of a and b such that WX is perpendicular to YZ.

9. Refer to the figure at the right. If
m£2 = (a +15)° and m£3 = (a + 35)’, find the
value of asuchthat HL | HJ .

10. Rays DA and DC are perpendicular. Point B lies

in the interior of ZADC. If m£ADB = (3a + 10)°
and msBDC = 13a°, find o, mZ£ADB, and
mZ£BDC.

v



Solution

Example 2
7. Rays BA and BC are perpendicular. Point D lies in the interior of £ZABC.
¥ m£ABD = (3r + 5)° and m£DBC = (5r — 27), find m£LABD and m£DBC.
mZABD = 47°: mZDBC = 43°

8, WX and ¥Z intersect at point V. If m£WVY = (4a + 58)° and m£XVY = (2b — 18],
find the values of o and b such that WX is perpendicular to Y2 a= 8:6=54

9. Refer to the figure at the right. If
mZ2 = (o + 15)° andﬁEiE E__tu 4+ 38)°, find the
value of osuchthat HL L HJ, a =20

10. Rays DA and DC are perpendicular. Point B lies
in the interior of £ADC. If mZADB = (30 + 10)°
and m£BDC = 130°, find o, m£ADB, and
mZB0C. a =5, mLADB = 25°; mZ/BDC = 65°




