1-3 Distance and Midpoints

Use the number line to find each measure.

W X Z ¥
R SR NN N S N CRT S R L M S S
 ES SN N FEM ST o DN PR O NN SN DN .
=f =5 =4 -3 -2 19 0 1 2 3 4 5 & 7 B
1. XY
SOLUTION:

XY =Ix7—x1 Distance Formula

=17 —(—1) Replacexywith 7 and x pwith —1.

=741 Simplify.
= || Addition,
=8 [8] 15 8.
The distance between X and Y is 8 units. So, XY = 8.
ANSWER:
8
2. WZ
SOLUTION:
WZ =Ixa—x1l Distance Formula

=14 —(—5)| Replacexywith 4 and x with —3.

=4+ 3l Simplify.

= |9 A ddition.

=9 9]ig 9.
The distance between W and Z is 9 units. So, WZ = 9.
ANSWER:
9
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1-3 Distance and Midpoints

TIME CAPSULE Graduating classes have buried time capsules on the campus of East Side High School

for over twenty years. The points on the diagram show the position of three time capsules. Find the
distance between each pair of time capsules.

$ ‘

A

B
3.A(4,9), B2, -3)

SOLUTION:
Use the Distance Formula.

AF = J(xg —.'/CI)E + (}PE —_;I}I;'IE Distance formula.

= w(z _4)2 + ( —3— 9)2 Subgitution.

= w( iy 2)2 + (-1 2)2 Subtraction.
=145 Souate terms.
=122 Sim plify.

The distance between A and B is +/14% or about 12.2 units.

ANSWER:
/148 or about 12.2 units
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1-3 Distance and Midpoints

4.A(4,9),C(9,0)

SOLUTION:
Use the Distance Formula.

AC = w(xg —x1:|2 + (2 —_ysz Digtance Formula

= w (9 —4) z + (0 — 9}3 Substitution.
=y (2 + (—9)° Subtraction
=\25+81 Square terms.
=106 Simplify.
=103

The distance between A and C is +/106 or about 10.3 units.

ANSWER:
106 or about 10.3 units

5.B(2,-3),C(9,0)
SOLUTION:
Use the Distance Formula.
RO = ,,.,"{.1': - X, ) + (v —-¥ )
Substitute.

B = w(xz —xljz + 1:};2 —_yl;*lz Distance Formula

= w (9 — 2)2 +(0—(— 3)}2 Substitution.
=y +3 Subtr action.
=\49+9 Square terms.
o ‘/ﬁ Simplify.

The distance between B and C is v‘ﬁ or about 7.6 units.

ANSWER:
v‘ﬁ or about 7.6 units
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1-3 Distance and Midpoints

6. CCSS REASONING Which two time capsules are the closest to each other? Which are farthest apart?

SOLUTION:
closest: B and C; farthest: A and C

ANSWER:
closest: B and C; farthest: A and C

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

A =} C D
Lo FUogw g P s o
12 —B 0 3 12 18 24
7. AC
SOLUTION:

Here, the number line is marked with an interval of 3. The pointA is at —12 and C is at 6.

X1+Xx3

M= 5 Midpomnt Formula
= % Substitution.
= _Tﬁ Simplify
i3 Simplify.
So, the midpoint of ACis _ which is the point between —6 and 0.
e |
ANSWER:
-3
8. BD
SOLUTION:
Here, the number line is marked with an interval of 3. The point B is at 0 and D is at 18.
M= % Midpoimnt Formula
_ —;1 S Substitution.
5 Sunplify
=4 Siumnplify.

So, the midpoint of BD is 9 which is the point between 6 and 12.

ANSWER:
9
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1-3 Distance and Midpoints

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

9.3(5,-3), K(3, -8)

SOLUTION:
Use the Midpoint Formula

(X1+x2 }’1+sz)

2 7 2
= (5 —5 =5 _32_8 ) Substitution.
= (§= %) Siumplify.
=4 =55 Siumnplify.

The midpoint of JK is (4, —5.5).

ANSWER:
(4,-55)

10.M(7, 1), N(4, ~1)

SOLUTION:
Use the Midpoint Formula.

(X1+xz ylﬂ”:e)

2 : 2
= (%, %) Substitution.
= (%, g) Siump lify.
— 15503 Division.
( bl Ed

The midpoint of MN is (5.5, 0).

ANSWER:
(5.5, 0)
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1-3 Distance and Midpoints

11. Find the coordinates of G if F(1, 3.5) is the midpoint of G.J and J has coordinates (6, -2).

SOLUTION:

Let the coordinates of G be (x,y).

Then by the Midpoint Formula,
46 F—2h 2 oa,

( 2 1 2 ) it (1: 2. 5:‘

Write two equations to find the coordinates of G.

_'|;-2|-|j = Midpoint formula forx.
E(x—{ﬁ :I =2l Multiply each side by 2.
x+6==2 Simplify.
X¥X+6—-6=2—6 Subtract6 from each side.
Xx= —4 Simplify
_P _2 — 3 5
== 35 Midpoint formwla for .
—2 = L
2. (T) =2-35 Simplify.
»—= 2i—=x7 Multiply each side by 2.

y—24+2=7T4+2 Subtract2 from each side.
=9 Simplify.

The coordinates of G are (-4, 9).

ANSWER:
(-4.9)

eSolutions Manual - Powered by Cognero Page 6



1-3 Distance and Midpoints

12. ALGEBRA Point M is the midpoint of CD . What is the value of a in the figure?

13.

Cla, 23)
h\‘ﬁj}
« D(3, 2)
o] %
SOLUTION:

Use the Midpoint Formula to determine the value of a.

M = (IH_IE J1tP2 )Midpu:uintFm‘mula

2 0 2
64 = (G2, 28] (1pp=(a2.2r) =02
G:= a-zl_g Get thex — coordinates equal.
12 =449 Multiply each adeby 2.
i=a aubtract 9 from each side.

The value of a is 3.

ANSWER:
3

Use the number line to find each measure.
J K L M N P

—T—f—G—4-3-2-1 0 1 2 3 4 5 &

JL

SOLUTION:

JL=Ix7—x1l Digtance Formula
=|—2—=(—=T) Replacexywith —2 and x ywith —7.
= | = Sim plify.
= |5 Addition.
= 15115 5.

JL=5

ANSWER:

5
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1-3 Distance and Midpoints

14. JK

SOLUTION:
JE =Ix7 —x1l

=|—4—(—7)1 Replacexywith —4 andx;with —7.

=1 —4+7
=13

—3

JK=3

ANSWER:
3

15. KP

SOLUTION:
EFP =ix3—xil

Distance Formula
Siumnplify.

Siump lify.

13] 15 3.

Distance Formula

=|5—(—4)| Replacexywith5 andxywith —4.

=I5+4]

=19

=9
KP=9

ANSWER:
9
16.NP

SOLUTION:

MNP = |x3—-%i
=[5—73|
= 2|
=2

NP =2

ANSWER:
2

Sunplify.
Sumplify.
19] 15 9.

Distanice Formula
Replacexawith 5 andxywith3.
Sunplify.

12] 15 2.
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1-3 Distance and Midpoints

17.JP

SOLUTION:

TP —xil Distance Formula
=15—(—T7) Replacexywith5 andxywith —7.
=15+7I Simplify.
= 12| Simplify.
=1 [12] 1512

JP=12

ANSWER:

12

18. LN

SOLUTION:

LN =Ix3 —x1l Distance Formula
=13—(—2)| Replacexywith3 andx)with —2.
=342 Siunplify.
=13l Simplify.
=5 15] 15 5.

LN=5

ANSWER:

5
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1-3 Distance and Midpoints

Find the distance between each pair of points.

1
J(—3, 4)
[a] X
K2, —4d)
1 !
SOLUTION:

Use the Distance Formula.

JE = J(xz —}‘.'1)2 + (};2 —yl)g Diztance Formula

=y @— (=3 +(—4-2)% subsitution

v ——
=\/25+64 Square terms.
/i
0.4

Addition.

i~
-~

The distance between J and K is ~/89 or about 9.4 units.

ANSWER:
/89 or about 9.4 units
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1-3 Distance and Midpoints

»
L L{—2, —3)
oo I L I I

SOLUTION:

Use the Distance Formula.
ML

= I/(-Tz —)t ¥z —J’ﬂz

=y(-2-4)2+(-3-0)
=y (-6)2+(—3)°
=364+9

-/

=67

The distance between M and L is v‘ﬁ or about 6.7 units.

ANSWER:
v‘ﬁ or about 6.7 units
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Distance Formula
Substitution.

Subtraction.
Square terms.

Addition.
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1-3 Distance and Midpoints

¥y
*
T(4,5) —
—*
-5(~3,2)
il (9] X
21.
SOLUTION:

Use the Distance Formula.

ST = ‘H(xg —x1)2 + (y2 —_}91)2 Diztance Formula

= ‘/(4 —(— 3))2 + (5— 2)2 Subsitution,

= II,IT2 + 32 Subtraction.
= #49 + @ Square terms
= #58 Addition.

-G .

The distance between S and T is /38 or about 7.6 units.

ANSWER:
/38 or about 7.6 units
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1-3 Distance and Midpoints

Ly

V5, 7)

=
]

,3)

20, 10

SOLUTION:
Use the Distance Formula.

v = Ij(xg —XI)E + (¥2 _yI)E Distance Formula

— ./(2 B0 Ty el i witwian:
— .j( Lt 3)2 + —4)2 Subtraction.
=yo416 Sruatre terms.
= ,/E Addition,
=i

The distance between U and V is 5 units.

ANSWER:
5 units
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1-3 Distance and Midpoints

.

-
i
[=:]
—

—8 |4 [O] | 4 | 8x
|
X(-3,~6) -4
|

—B
23. L

SOLUTION:
Use the Distance Formula.

XY = lj(xg —x1)2 + (yg —}’1)2 Distance Formula

= |j(5 —(— 3))2 +(6—(— 5))2 Substitution.

=y 82 + 122 Simplify inside parenthesis.
=yod+144 Square terms.

=208 Addition.
=144

The distance between X and Y is ~/208 or about 14.4 units.

ANSWER:
208 or about 14.4 units
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1-3 Distance and Midpoints

Ly

_E(—7,5)

24.

SOLUTION:
Use the Distance Formula.

EF = 'j(XQ —XI)E + (yj —_]?1)2 Distance Formula

=y G— (=T +(—5-5)% Substitution

= |j‘1[:|2 + (-1 D)E Subtraction.

y100+100 Square terms
y200 Addition.
141

i

The distance between E and F is /200 or about 14.1 units.

ANSWER:
/200 or about 14.1 units
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1-3 Distance and Midpoints

25.X(1, 2), Y(5,9)

SOLUTION:
Use the Distance Formula.

XY = lj(xg —I])z + (}Pj _M)z Distance Formula

— |j(5 e 1}2 + (9 = 2}2 Substitution.

= 1#42 + ’.."2 Subtraction.
= !f 16 4+4%¢ Aruare term s

=)/ 65 Simplify.

The distance between X and Y is +/63 or about 8.1 units.

ANSWER:
\J63 or about 8.1 units

26. P(3, 4), Q(7, 2)

SOLUTION:
Use the Distance Formula.

o ] “((_1,-2 2 3,-1)2 + (g —yljz Digtance Formula

=y (7= + @ -4)° bt

= 1.'42 +(— 2)2 Subtraction.
= 1.'15 +4 Square terms.

=20 Addition.
=45
The distance between P and Q is /20 or about 4.5 units.

ANSWER:
u‘ﬁ or about 4.5 units
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1-3 Distance and Midpoints

27.M(-3, 8),N(-5, 1)

SOLUTION:
Use the Distance Formula.

MN = ﬁ(x;g —xl)z + (}r’g —_}’1:)2 Distance Formula

= J( —5—(— 3}}2 +(1— 8}2 Subsiitution.

= “( = 2:.2 + ( —?:}2 Subtraction.
=444 Square terms.
=53 Addition
=73

The distance between M and N is /33 or about 7.3 units.

ANSWER:
33 or about 7.3 units
28.Y(-4,9), Z(-5, 3)

SOLUTION:
Use the Distance Formula.

£ = ‘j(xg _xljz + @2 _yI)E Digtance Formula

= ‘f{ —5— —4))2 + (3 — 9:}2 Substitution.

= \j( = 1)2 +(—6) 2 Subtraction.
=y1+36 Square terms.
= ‘/ﬁ Addition.
=6

The distance between X and Y is ~/37 or about 6.1 units.

ANSWER:
/37 or about 6.1 units
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1-3 Distance and Midpoints

29.A(2, 4), B5, 7)

SOLUTION:
Use the Distance Formula.

i 2
AB =y (xg—xD? 4+ Gra—yD

—y5-2)+ T —a)°

Digtance Formula
Bubstitubion.

Subtraction.
[=] B by 3
aquare terms.

Addition

The distance between A and B is /18 or about 4.2 units.

ANSWER:
/18 or about 4.2 units

30. C(5, 1), D(3, 6)

SOLUTION:
Use the Distance Formula.

CD =y (x3 —xp? + (2 —yp*
=yG-52+(6E-1?
_ /7535
=y29

=54

Digtance Formula
Bubstitution.

Subtraction.
Souare terms.

Addition

The distance between C and D is +/29 or about 5.4 units.

ANSWER:
/29 or about 5.4 units
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1-3 Distance and Midpoints

31. CCSS REASONING Vivian is planning to hike to the top of Humphreys Peak on her family vacation. The

coordinates of the peak of the mountain and of the base of the trail are shown. If the trail can be approximated by a
straight line, estimate the length of the trail. (Hint: 1 mi = 5280 ft)

SOLUTION:
Use the Distance Formula.

d= l/(xz —xpi 4 (2 =y

=y (23,525—0)% + (9300 —12,633)°

=/ (23,525)% + (—3333)*

=/553,425,62541,108,89

= /564,534,514

23,760

Divide by 5280 to convert to miles.
237605280 =4.5

The length of the trail is about 4.5 mi.

ANSWER:

45 mi

32. CCSS MODELING Penny and Akiko live in the locations shown on the map below.

=TT

TIeT &

i
!
-

S2118

Digtance Formula
Subsitution
Bubtraction.

Souare terms.

Addition.

a. If each square on the grid represents one block and the bottom left corner of the grid is the location of the origin,

eSolutions Manual - Powered by Cognero
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1-3 Distance and Midpoints

what is the straight-line distance from Penny’s house to Akiko’s?
b. If Penny moves three blocks to the north and Akiko moves 5 blocks to the west, how far apart will they be?

SOLUTION:

a. The coordinates of the houses are:
Penny (4, 6) and Akiko (7, 1)

Use the Distance Formula to find the distance between their houses.

d= Jf.:xg —}Cl)z + (¥ —yljg Distance Formula

— ‘f 7-2%1a—e6)? Skttt
= 1|' 32 + (- 5)2 Subtraction.
=yo425 Sruare terms.
= ﬁ Addition.
=58

The distance between their houses is about 5.8 blocks.

b. If Penny moves 3 blocks to the north, then the coordinates of her house become (4, 9). If Akiko moves 5 blocks to
the west, then the coordinates of her house become (2, 1).

Use the Distance Formula to find the new distance.

d= Jlixg —xﬂlz + (}’j —_]x‘ﬁlj Distance Formula

= J(z _4)2 +(1— 9}2 Substitution.
R e Subtraction.
—Ja+64 Souare terms.
= ‘[@ Addition.
~B2

The distance between their houses after their move is about 8.2 blocks.

ANSWER:

a. 5.8 blocks
b. 8.2 blocks
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1-3 Distance and Midpoints

33.

34.

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

E F G H J KL
-8 -4 =3 0 2 4 B & 10
HK
SOLUTION:
Hisat3,and K is at 9.

X1+x3

M= 5 Midpoint Formula
=2 —5 9 Substitution.
= % Addition
=6 Division.

The midpoint is 6.

ANSWER:

6

JI

SOLUTION:

Jisat6and L isat 11.

M= % Midpoimnt Formula
— 6 —;H Substitution.
— % Addition
=875 Division.

The midpoint is 8.5.

ANSWER:
8.5
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1-3 Distance and Midpoints

35. EF
SOLUTION:
E isat—6 and F is at —3.
M= @ Midpoimnt Formula
—6 -3 i
= % Substitution.
s, Addition
z
= —45 Division.
The midpoint is —4.5.
ANSWER:
—-45
36. FG
SOLUTION:
Fisat—-3and Gis at 0.
M= % Midpoint Formula
= %_Hj Substitution.
=3 i
= Addit
> ition
e ] Division.

The midpoint is —1.5.

ANSWER:
-15
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1-3 Distance and Midpoints

37.

38.

FK
SOLUTION:
Fisat-3and Kisat9.
M= @ Midpoimnt Formula
= %_H; Substitution.
- Addition
2
=3 Division.

The midpoint is 3.

ANSWER:
3
SOLUTION:
Eisat—6and Lisat11.
M= w Midpoint Formula
= % Subsitution.
) Siump lify
2
=25 Sunplify.

The midpoint is 2.5.

ANSWER:
2.5
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1-3 Distance and Midpoints

Find the coordinates of the midpoint of a segment with the given endpoints.
39.C(22,4),B(15,7)

SOLUTION:
Use the Midpoint Formula

T . .
(xl—l—xg : 173 ) Midpoint Formula
2 2
= ( el : sl ) Substitution.
2 2

- (% 12_1) Addition.

=118 8:5.5) Division

The midpoint of BCis (18.5,5.5).
ANSWER:
(18.5, 5.5)

40. W(12, 2), X(7, 9)

SOLUTION:
Use the Midpoint Formula

=5 ; .
(x1;x2 ; Y1 Zyz ) Midpomnt Formula

= ( 12;? , Z —5 i ) Substitution.
- (g 12_1) Addition.
—{8.5;5 5] Division.

The midpoint of WX is (9.5,5.5).

ANSWER:
(9.5, 5.5)

eSolutions Manual - Powered by Cognero Page 24



1-3 Distance and Midpoints

41. D(~15, 4), E(2, ~10)

SOLUTION:
Use the Midpoint Formula.

( XFag it

5 5 ) Mlidpeint Fermula

- ( —15+2 4-10 ) substitution.

2 - 2
=18 =& i
_( >3 ) Addition.
=§—6:5.—3) Division.

The midpoint of DE is (-6.5,-3).
ANSWER:
(-6.5,-3)

42.V(-2,5), Z(3,-17)

SOLUTION:
Use the Midpoint Formula.

( XEEg ol )

2 2
- ( _2;_3 7 i (2_ 17 ) Substitution.
= (% _le) Addition.
=(0.5, —6) Division.

The midpoint of ¥'Z is (0.5, —6).

ANSWER:
(0.5, -6)
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1-3 Distance and Midpoints

43.X(-2.4, -14), Y(-6, -6.8)

SOLUTION:
Use the Midpoint Formula.

(Jf1+x2 }’1+sz)

L) Midpoimnt Formula
—2.4 —6) —14 —6.8 s
= T : +( ) Substitution.
2 2
- ( et 20 s Addition
=(—42 —104) Division.
The midpoint of XY is (—4.2, ~10.4).
ANSWER:
(-4.2,-10.4)
44.3(-11.2,-3.4), K(-5.6, -7.8)
SOLUTION:
Use the Midpoint Formula.
(xrgxg . }’142-}’2 ) Midpomnt Formula
s o o Ty
= ( R e, : FHT T8 Substitution.
2 2
=( —les sl Addition.
=(—84 —-56) Division.

The midpoint of JK is (~8.4, -5.6).

ANSWER:
(-8.4,-56)
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1-3 Distance and Midpoints

Ly

A

45. [

SOLUTION:
Use the Midpoint Formula.

(x1+xz P2
2 = 3
[ —4+3 24+(=D

o g 3 5]

) Midpomnt Formula

) Substitution.
_fel i
= ( 5 2) Addition.
. el 11
The midpoint of RS is [— -2-5]

ANSWER:

(23]
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1-3 Distance and Midpoints

FT T 11
U, 3)—
e 1
- [s] X
—T(—4,—4)
46. _*
SOLUTION:

Use the Midpoint Formula.

(X1+x2 y1+¥2

= R 2
_ ( ey ey
B z2 " @
- (_T2 %) .
= (—1, —%) Sunplify.

czous 0 1
The midpoint of 71/ is I\_l’_"f]'

ANSWER:

Y
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1-3 Distance and Midpoints

47.

Find the coordinates of the missing endpoint if B is the midpoint of AC.
C(_51 4)’ B(_Zv 5)

SOLUTION:
LetA be (x,y).
Then by the Midpoint Formula,

(2.8 )=(-29

Write two equations to find the coordinates of A.

% = —2 Midpoint Formula
2(%) =2(—2) xeach side by 2.
Y =0= =4 Multiply.
X—35345= —4+5 45 toeach side,
x=:l Simplify.
% — Midpoint Formula
2(%) =2(3) * gach gide by 2.

y+4=10 Simplify.
y+4—-4=10—-4 —4from each side.
= & Simplify.

The coordinates of A are (1, 6).

ANSWER:
A(1, 6)
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1-3 Distance and Midpoints

48.A(1,7), B(-3, 1)

SOLUTION:

Let the coordinates of C be (x,y).

Then by the Midpoint Formula,
Hx P Y _ a2

( 2 ] 2 ) T ( J:l ]':I

Write two equations to find the coordinates of C.

1_5—1- =iy Midpoint Formula
2 (1%) = 2( = 3:! Multiply each side by 2.
1+x= -5 Simplify.
1—14+x= —6—1 Subtract] to each side.
Xi=mad Simplify.
7
% = Midpoint formula

7
2(_;}? ) =2(1) Multiply each side by 2.

T4y =2 Simplify.
77 +ry = 2—7 Subtract7 from each side.
¥ = —5 Simplify.

The coordinates of C are (-7, -5).

ANSWER:
C(-7,-5)
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1-3 Distance and Midpoints

49.A(~4, 2), B(6, ~1)

SOLUTION:
Let the coordinates of C be (x,y).

Then by the Midpoint Formula,

B S b ) SR P T
( 2 ] 2 )_(6: 1/

Write two equations to find the coordinates of C.

# ==y Ilidpoint Formula
2 (%) =2£6) Nhultiplyeach side by 2.
—d4+x=12 Simplify.
—44+44x=124+4 Add4toeachside.
x.=18 Simplifyy
2
% = —1 Midpoint Formula
2
2(%) =2( —1) Multiply each side by 2.
e R Simplify.
d—24y = —2—2 Subtract2 from each side.
y=—4 Simplify.

The coordinates of C are (16, —4).

ANSWER:
C(16, -4)
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1-3 Distance and Midpoints

50. C(-6,-2), B(-3,-5)
SOLUTION:
Let the coordinates of A be (x,y).

Then by the Midpoint Formula,
T S Lo
( 2 a 2 ) e ( J:l 5:'

Write two equations to find the coordinates of A.

'-"-5 = i Midpoint Formula
2(%) =2(—3) xeachsideby 2
XxX—6=—56 Sim plify.
Xx—64+6= —6+6 46 toeachside
x=0 Simplify.
—2
‘PT — = Midpoint Formula
y-12 .
& o =2(—5) * gach side by 2.
e il Sim plify.
y—24+2=—=10-4+2 -2 tocech side:
yo=i—8 Sim plify.

The coordinates of A are (0, -8).

ANSWER:
A0, -8)
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1-3 Distance and Midpoints

51.A(4, ~0.25), B(—4, 6.5)

SOLUTION:
Let the coordinates of C be (x,y).

Then by the Midpoint Formula,

(45-", ot ):(—4,6.5)-

Write two equations to find the coordinates of C.

4"5'-‘- = —4 IMidpoint Formula
2(4—5.‘;’ ):2(—4) * gach side by 2.
d4xr=—8 Simplify.
4 —44+x= —E—4 —4toeachside
X=uall Simplify.
% =565 Midpoint Formula
2(%) =2(6.3) * gach side by 2
SRS =13 Simplify.
—0254+0254+y=13+4+025 +0.25 to each side.
Yo=13:23 Simplify.

The coordinates of C are (-12, 13.25).

ANSWER:
C(-12, 13.25)
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(% 3%
52. C| q.—ﬁJ.H "'4J
\ 2

L]

SOLUTION:
Let the coordinates of A be (x,y).

Then by the Midpoint Formula,

43
- )

Write two equations to find the coordinates of A.

+3 g
3 Midpoint Formula
T+3 8
2 7 = 2(5) % gach side by 2.
X+ % = % Simplify.
x—i—%—%:%—% —%tu:u each side.
calil o
X= 3 Aimplify.
—6 o
R 4 Midpoint Formula
y—b .
2 I 2(4)  xeach side by 2.
y—6=8 Simplify.
y—6+6=8+6 46 toeach side.
Y

=14 Simplify.

. B % ey
The coordinates of A are | — .leJ.
L

b

ANSWER:

;?[ISI.H]
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ALGEBRA Suppose M is the midpoint of FG. Use the given information to find the missing measure or

value.

53.FM =3x—-4,MG =5x - 26, FG = ?

SOLUTION:

If M is the midpoint, then FM = MG.
F 3x—4 M5x—-2G

| ?
| "

FM=MG
X —4=55-26
X —4+4=55x—-2644

Ix=5-—-22
I —Sx=5¢—-5x—-22
—2x= =22
—&x =22
= g
x=11
Then, x =11.
FM=3x-4
=3(11)-4
=29
MG =5x — 26
=5(11)-26
=29
FG=FM+MG
=29+29
=58
ANSWER:

58

eSolutions Manual - Powered by Cognero

Griven.

Subsitution.

&dd 4 to each side.
Sim plify.

—3x from each side.

Sim plify.

Divide each side by —2.

Sim plify.
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54 FM =5 +13,MG =5-3y,FG="?

SOLUTION:

If M is the midpoint, then FM = MG.

Fo+13 M5-3y¢

|« ] N
| ' |
FM=MG Given.
Sy +13=5-3y» Subsitution.

Sy 43y +13=5—3y+3¥
8w +13=>5
8 +13-13=5-13
8y = —8
& _ -8

3 3
el

Theny =—1.

FM =5y +13
=5(-1)+13
=8

MG =5-3
=5-3(-1)
=8

FG=FM+MG
=8+8
=16

ANSWER:
16
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Ldd 3¥ to each side.

Sim plify.

Subtract 13 from each side.
Sim plify.

Divide each side by 2.

Sim plify.
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55.MG =7x-15FG=33,x="?

SOLUTION:
FG

If M is the midpoint, then M G = ==

F M7x_156C
- 33 i
Substitute.
=33
MG= g
=5
ThusMG =16.5.
Find x,
MG=MG Civen.
o S e H i Aubgitution.
Tx—154+15=165415 +15 to each side.
= 0s Aimplify.
?xT = % + gach side by 7.
x=435 Simplify.
ANSWER:
45

eSolutions Manual - Powered by Cognero
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56.FM=8a+1,FG=42,a="?
SOLUTION:

F sa11 M rls
o

< 42

If M is the midpoint, then 72 = £C

2
Substitute.
FM =%
2
=il
So, FM = 21.
FM=FM Given.
m41=21 Substitution.
a1+ 1—1=21—1 -1 from each =ide.
=20 Sim plify.
% = E—SD + each gide by 8
a==25 Sim plify.
ANSWER:

2.5
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57. BASKETBALL The dimensions of a basketball court are shown below. Suppose a player throws the ball from a
corner to a teammate standing at the center of the court.

o4 ft

50 ft 0

a. If center court is located at the origin, find the ordered pair that represents the location of the player in the bottom
right corner.
b. Find the distance that the ball travels.

SOLUTION:

a. The center court is located at the origin. Since the court is 94 feet long, each end line is %(94) or 47 feet from
center court. So, the right corners will have x-coordinate values of 47.
Since the court is 50 feet wide, each side line be %(50) or 25 feet from center court.

So, the bottom corners will have y-coordinate values of —25. Therefore, the coordinates of the bottom right corner
are (47, -25).

b. Use the Distance Formula to find the distance between (0, 0) and (47, —25).

\ 2 2
d=y 2 —xD’ + G2 —yp
d = J(&].? —I:I:‘|2 +(—25 —I:::I:jl2 Substitution.

— ‘f Bl B8 Bt tam
= ‘/m Seuare terms.
= /2334 Addition.
=532

The distance between the center of the court and the bottom right corner is about 53.2 ft. The ball will travel about
53.2 ft.

ANSWER:
a. (47, -25)
b. ~53.2 ft
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CCSS TOOLS Spreadsheets can be used to perform calculations quickly. The spreadsheet below can be
used to calculate the distance between two points. Values are used in formulas by using a specific cell
name. The value of x, is used in a formula using its cell name, A2.

. Roww 1

contains dp i =] 5] ]
labseks {
oh He| A B o ] E F I
courmnn. | A3 X, | N x2 Y2 | Widpaint xwvalus | Midgoist yal

1 o] 14 [ w1 [ 203 X =
Row 2 | 3 F L) =
I:i.lll!.]l.'.l‘a 3 1 cedl &1 T Cell Dz
numerical — i
data, Wi l--l'- Sheet 1 | Sheet 2 | Sheet 3| Enter a formuls to W
— W< m caleulste the x-coordinate 5

| of the midpoint.

Write a formula for the indicated cell that could be used to calculate the indicated value using the
coordinates (X, ,y;)and (X, ,Yy,) as the endpoint of a segment.

58. E2; the x-value of the midpoint of the segment

SOLUTION:

To find the midpoint of the segment, use the AVERAGE function. The AVERAGE function sums the specified
cells and divides by the number of cells. We want to sum A2 and C2 and divide by two.

=AVERAGE(A2, C2)

ANSWER:
=AVERAGE(A2, C2)

59. F2; the y-value of the midpoint of the segment

SOLUTION:

To find the midpoint of the segment, use the AVERAGE function. The AVERAGE function sums the specified
cells and divides by the number of cells. We want to sum B2 and D2 and divide by two.

=AVERAGE(B2, D2)

ANSWER:
=AVERAGE(B2, D2)

60. G2; the length of the segment

SOLUTION:
To find the distance of the segment, you need to use the distance formula. The distance formula is not a built in
function on the spreadsheet. Remember that (x,,y,) are stored in (C2, D2) and (x,,y,) are stored in (A2, B2). Use

the SQRT function for the square root. Use the ™ key to raise to a power of 2. You will need to have several sets
parenthesis.

=SQRT((C2 — A2)*2 + (D2 — B2)*2)

ANSWER:
=SQRT((C2 — A2)"2 + (D2 — B2)"2)
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Name the point(s) that satisfy the given condition.
61. two points on the x-axis that are 10 units from (1, 8)

SOLUTION:

The y-coordinate of the point on the x-axis is 0.
So, the point would be of the form (x, 0).

Use the Distance Formula to find an expression for the distance between the points (x, 0) and (1, 8) and equate it to
10.

V{(Iz . .".'1)2 M (},2 _yljz =d Distance Formula

vr“ - .T]I2 + (8 — U)E =10 Substitution.

2
(\,{(1 —.le2 4 (& —U)zjl = (10)2 Square each side

1-x2+iE-02=100 Simplify.
1—2x +1° +64 =100 Bkl e
¥ —2x +65=100 Bimiplite:
v —2r +65-100 =100 —100 Subtract 100 from each side.
¥ —2r—35=0 Bl
(x=T(x+5) =0 Kxgtue:
r=Torx=—35 Solve for x.

There are two possible values for x, -5 and 7.
So, the two points are (-5, 0) and (7, 0).

ANSWER:
(-5,0), (7,0)
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62. two points on the y-axis that are 25 units from (—24, 3)

SOLUTION:

The x-coordinate of the point on the y-axis is 0.
So, the point would be of the form (0, y).

Use the Distance Formula to find an expression for the distance between the points (0, y) and (24, 3) and equate it

to 25.

2 2
Y (x2—x)? + g —y)? =d
(2407 +(G-»7 =25
2
(f(=24-07+G-»7) =25
(—24 —0)% +(3—3)% =625
576 +9 + 2 —6y =625
y? — 6y +585 =625
¥% — 6y +585 — 625 = 625 — 625
y2 6y —40=0

(v =100 (» 4+4) =0
y=10ecry = —4

There are two possible values fory, —4 and 10.
So, the two points are (0, —4) and (0, 10).

ANSWER:
(0,-4), (0, 10)

eSolutions Manual - Powered by Cognero

Digtance Formula

Substitution.
Sruare each side

Sim plify.

Seuare terms.

Sim plify.

—G625 from each side.

Sim plify.
Factor.

Zero Product Property
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63. COORDINATE GEOMETRY Find the coordinates of B if B is the midpoint of AC and Cisthe midpoint of

AD,
' D{s, 11)
c
- /]
7 o X
Af{=4, =E)
SOLUTION:

Use the Midpoint Formula to find the coordinates of C.

X=X T
( k) , 1 2"},2 ) Midpoint Formula

—4+6 =gl
2

) Substitution.

[\JIM
- 3| an
"

( Addition

13

Division.

Use the Midpoint Formula to find the coordinates of B.

( &k : Y1 +_}’2 ) Midpoint Formulal
Z 2
— ( _42+1 : _5;_ 2 ) Substitution.
= ( = %, _TE) Addition
=(—1.35 -1 Divizion.
ANSWER:

(-1 l.—l}
\ 4

\ ra
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ALGEBRA Determine the value(s) of n.
64.J(n,n+2), K@3n,n - 1),JK=5

SOLUTION:

Use the Distance Formula to find an expression for JK and equate it to 5.

\f(xz —xp?+ @ —ypi=d

JGn—m?+ (=1 — (n+2))° =5

Jem?+ (-7 =5

e+ (=7 = *

() + (—3)* =25

4n® +9=25
AEC ()

4n =16
16
4
rz2=4
=i
n—z2

ANSWER:
+2
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Digtance Formula
Substitution.
Simplify.

Square each side
Simplify.

Square gach term.

—0 from each side.

Sim plify.

Divide each =ide by 4.

Simplify.

Take seuare root of each side

Simplify.
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65.P(3n,n—7),Q(4n,n +5), PQ =13

SOLUTION:
Use the Distance Formula to find an expression for PQ and equate it to 13.

f(xg _xDE + (¥ 3 _yl):e =d Distance Formula
-f(am — 3?1)2 +((n+5 —(n —?))2 =13 Substitution.
||.frz?' &5 122 =13 Sim plify.
(“.Hz + 12 )2 = {13)2 Square each side
nlL12% — 189 Sii gt
n®+144 =169 O 4.
n’ 4144 —144 =169 —144 _144 from ech side.
o ie Simplify.
‘fn_zz V25 Take square root of each side
n=-=15 Simplify.
ANSWER:
5

66. GEOGRAPHY Wilmington, North Carolina, is located at (34.3°, 77.9°), which represents north latitude and west
longitude. Winston-Salem is in the northern part of the state at (36.1°, 80.2°).

TENNESSEE Ereembcm

RTH (8 '.-|.| u
Fayettevilleo CAROLINA Hatteras
Jacksonwville:

SOUTH

AN Atlartic Ocean

a. Find the latitude and longitude of the midpoint of the segment between Wilmington and Winston-Salem.
b. Use an atlas or the Internet to find a city near the location of the midpoint.

c. If Winston-Salem is the midpoint of the segment with one endpoint at Wilmington, find the latitude and longitude of
the other endpoint.

d. Use an atlas or the Internet to find a city near the location of the other endpoint.

SOLUTION:
a. Use the Midpoint Formula.
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( F14x2 .P1+.P2)
: 2

34 3+3|j 1 77.0480.2 :l

,-)

2
5:2.79.05)

=
5
€

Round to the nearest tenth.
=(35.2,70.1)
b. Sample answer: Fayetteville

C. Let (x,y) be the location of the other end point. Then by the Midpoint Formula,
( 1-1+‘-2 .P1+.P2 )

_(34.3+x ??.9+.P)
— 7. 4 3

—(36.180.2)

Write two equations to find the values of x and y.
43+x
361
5

34.3+x=722

r=379
T7.9+y 80.2
779+ v=1604

y=823

The latitude and longitude of the other end point are (37.9, 82.5).

d. Sample answer: Prestonburg, Kentucky

ANSWER:

a. (35.2°,79.1°)

b. Sample answer: Fayetteville

C. (37.9°, 82.5°)

d. Sample answer: Prestonburg, Kentucky

67. MULTIPLE REPRESENTATIONS In this problem, you will explore the relationship between a midpoint of a
segment and the midpoint between the endpoint and the midpoint.

a. GEOMETRIC Use a straightedge to draw three different line segments. Label the endpoints A and B.

b. GEOMETRIC On each line segment, find the midpoint of 48 and label it C. Then find the midpoint of AC" and
label it D.

c. TABULAR Measure and record AB, AC, and AD for each line segment. Organize your results into a table.

d. ALGEBRAIC If AB = x, write an expression for the measures AC and AD.

e. VERBAL Make a conjecture about the relationship between AB and each segment if you were to continue to
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find the midpoints of a segment and a midpoint you previously found.

SOLUTION:

a. Sample answer: Use a ruler to draw 3 line segments between any two numbered marks, x; and x, . Label the
endpoints A and B.

A B
A B
A B
b. Sample answer: Find C = Tl_;—ﬁ and place a point on each line segment at this coordinate. Repeat the process
to find the coordinate for point D by using the coordinates for points A and C.
A D C B
A D £ B
8
A D C B

c. Sample answer: For each line segment, use the ruler to measure the length of AB, AC, and AD. Record your

results in a table.

ling | AB | AC | AD
1 4 2 1
2 f 3 1.5
3 3 115|073
d.
ol fel %AH Defmition of midpoimnt
AC = ix  AB=x
AD = %AC Defmition of midpoint
AD = $(1x) substitution
LR '
1 X .
AD = 7x Smmplfy.

e. LetAB = x and look for a pattern.

Number
of
Midpoints

Length
of
Smallest
Segment

eSolutions Manual - Powered by Cognero
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1 %x
i O, O WV
2 R Tx e
2 I T
3 3 UHE A
[ 1 i
4 S X =X
1 3T
n B3
2?’!

S . |
Sample answer: If AB = x and n midpoints are found, then the smallest segment will have a measure of z—nx.

ANSWER:

a. Sample answer:
A 5
A b
A B

b. Sample answer:

A D C B
*>—r———»
A D C B
——r—

A D C B

c. Sample answer:

line | A8 | AC | AD
1 4 2 1
2 ) 3|15
3 3115|075

d. W@ty A=ty
> 1

e. Sample answer: If AB = x and n midpoints are found, then the smallest segment will have a measure of 2

eSolutions Manual - Powered by Cognero
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68.

69.

WRITING IN MATH Explain how the Pythagorean Theorem and the Distance Formula are related.

SOLUTION:
Sample answer: The Pythagorean Theorem relates the lengths of the legs of a right triangle to the length of the

—

hypotenuse using the formula c2=a’+p2 If you take the square root of the formula, you get ¢ =+/a* +5° . Think
of the hypotenuse of the triangle as the distance between the two points, the a value as the horizontal distance x,, —

X1, and the b value as the vertical distance y, —y. If you substitute, the Pythagorean Theorem becomes the

Distance Formula, ¢ = ,..'Iixz -x, P +(p. -0 ).

ANSWER:
Sample answer: The Pythagorean Theorem relates the lengths of the legs of a right triangle to the length of the

—

hypotenuse using the formula c2=a’+p2 If you take the square root of the formula, you get ¢ =+/a* +5° . Think
of the hypotenuse of the triangle as the distance between the two points, the a value as the horizontal distance x,, —

X1, and the b value as the vertical distance y, —y. If you substitute, the Pythagorean Theorem becomes the

Distance Formula, ¢ = J{x: -5 )+, -0 .

REASONING Is the point one third of the way from (x, ,y, ) to (X, ,y, ) sometimes, always, or never
the point |I = t & : = ]? Explain.

SOLUTION:

Sample answer: Choose some points that lie on horizontal, vertical, and diagonal line segments. Use the distance for
distance between the first pair of points and the first point and the new point.

XY | XpYo) I[“ngz ik IJE‘P 2 ) Distance between first pair of points |Distance between first p
(-3,0) | (6,0 =26 B _0) [(-3-62+0-02=9 |f(-3-D%+©0-0
01 |01 (BLEE)-(04) Vo—o+a-137=12 ‘/(G—D)%(l—%)
00 | 60 | (HH=c0 |fo-6>+0-0?=56 Jo—2) o=’
©12) | 00 | (HLLZHA) -G o-ol+az—oi=15 |[o-»T+az-a
00 |29 (HEHE)-u3n |Jo-12)T+0-97=15 |fo-02+0-32
45 61 | (23 =(32) ca—9T+(—5-nT=15 ‘/(_4—%)% (-5
G-2| 6| HZ)=21) Yo-»T+(-2-0?=s ‘/(3—2)3+(—2—-§
Test each pair of distances. Only 2 = %(6} and 5= %(15). So when (x,,¥,) = (0, 0), the point (xl';xg : .}’143:.1’2

way from (Xl’ y 1) to (X2, y 2). Therefore, the correct answer is sometimes.

ANSWER:
Sample answer: Sometimes; when the point (X4,y,) has coordinates (0, 0).
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70. CHALLENGE Point P is located on the segment between point A(1, 4) and point D(7, 13). The distance from A to
P is twice the distance from P to D. What are the coordinates of point P?

SOLUTION:

1'5}'I

14
12 D (7,13)

10 P
8

i
4 .
9 A, 4)

0 1234567 Bx

16
14
12
10 P

D (7,13

8
G
4
| Al1,4)

D 12345867 8X
The point P divides the line segment AD in the ratio 2:1.

Find the length of AD.
AD = I/(xg —xl)z + (¥2 —yl}z Distance Formula

— ./(7 o 1)2 + (13 —4)2 Substitution.

=y36+31 Subtraction.

=117 or3)13 Addition.
Since the ratio of AP to PD is 2 to 1, the ratio of AP to AD is 2 to 3. Find the length of AP.

AP

wa|ba wafea

AB
AP Aubstitution

313

AP = 2)y13 Multiply each sideb;rEv/E.

If point P is on segment AD, then it must satisfy the equation of A0 . Find the slope and equation of AD

m = F2r Alope formula
ra—x
_ 13 i
nm = S Subgitution.
.3 : —
m = 5 or Aubtraction / Binplify,
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Write the equation for the line.
(¥ —yy = m(x —x1) Point-slope form
3 : e A
y—4=30(-D m=3,GLrp=0L4
y—4 = Mulitply.

Add 4 to each zide.

l}?:

Use the distance formula and substitution to solve for x if P = (x,y).

7
V(x—l)z—l—(}f—dl} =2y13
2
(1) gca) =(2y13 :

(el (§x+£—4)2=(2 T

7X T3
P R R
4 37 T4
d.2 99, A8 .
TI —TI+T—52

13x% —26x +13 =208

13x% —26x —195=0
% —2x —15=0
(x—5)(x+3)=0

x=50r—3

Since P is on AD, it must be in quadrant I. So, x cannot equal —3. Use the equation of the lineand x =5 to

PD =213

Square each side.

J:l
Substitut e%x + 'Efcurl}r.

MMultiply.
Aimplify.

“ each side by 4.
—208 from each side.

+ each gide by 13,
Factor.

Zero Product Property

determine the value of they -coordinate for the point P.

. | 3
y = 2:=:+2

L | 3
P = %oﬂﬂ

So, the coordinates of P are (5, 10).

ANSWER:
(5, 10)
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71. OPEN ENDED Draw a segment and name it AB Using only a compass and a straightedge, construct a segment

1) such that D =35 v AB. Explain and then justify your construction.

SOLUTION:
Sample answer:
C D

ABy AB; AB; AB; ABs 025AB

—a

A B
Draw A4B. Next, draw a construction line and place point C on it. From C, strike 6 arcs in succession of length AB.

== : : I .
On the sixth 4B length, perform a segment bisector two times to create a 4 AB length. Label the endpoint D.

ANSWER:
Sample answer:
C D

ABy AB; AB; AB; ABs; 025AB

—a

A B
Draw AB. Next, draw a construction line and place point C on it. From C, strike 6 arcs in succession of length AB

L T : . I .
On the sixth AB length, perform a segment bisector two times to create a a AFB length. Label the endpoint D.

Page 52
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72. WRITING IN MATH Describe a method of finding the midpoint of a segment that has one endpoint at (0, 0). Give
an example using your method, and explain why your method works.

SOLUTION:
Sample answer: Divide each coordinate of the endpoint that is not located at the origin by 2.

. . S (=10 6) &
For example, if the segment has coordinates (0, 0) and (10, 6), the midpoint is located at | 5 ; or (=3.3).

. o . . .. (a-0 b-0)
Using the midpoint formula, if the endpoints of the segment are (0, 0) and (a, b), the midpoint |s| 5| o
(2.2)
12°2)

ANSWER:

Sample answer: Divide each coordinate of the endpoint that is not located at the origin by 2. For example, if the
segment has coordinates (0, 0) and (-10, 6), the midpoint is located at

(=10 6Y . . L
| 5 ; J or (-3, 3). Using the midpoint formula, if the endpoints of the segment are (0, 0) and (a, b), the midpoint is

| : OI'| g —rl
T e

b

fa-0 b-0Y (a h\'|

73. Which of the following best describes the first step in bisecting AB?

oK

s | =

A M B

X

A From point A, draw equal arcs on D using the same compass width.

SOLUTION:
The first step in bisecting AB is from point A, draw equal arcs above and below AB using a compass width greater

ANSWER:
C
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74. ALGEBRA Beth paid $74.88 for 3 pairs of jeans. All 3 pairs of jeans were the same price. How much did each
pair of jeans cost?
F $24.96
G $37.44
H $74.88
J $224.64

SOLUTION:
Divide $74.88 by 3.

7488 +3=24.96
The correct choice is F.

ANSWER:
F

75. SAT/ACT If 5 ¥ =1, then x =

A04
B 0.6
C15
D16
E2
SOLUTION:
Write 1 as 5°,
If the bases of an equation are equal, then the exponents are equal.
| Original equation
gAE 3 gl EReplace 1 with 5
2X —3=0 Set exponents equal.
2x —343=043 Add 3 to each side.
2% =43 Sunplify.
2 Divide each side by 2.
2
x=15 Smpliy.

The correct choice is C.

ANSWER:
C
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76. GRIDDED RESPONSE One endpoint of AB has coordinates (=3, 5). If the coordinates of the midpoint of
AB are (2, -6), what is the approximate length of 487
SOLUTION:
Let (x,y) be the location of the other end point. Then by the Midpoint Formula,
—3 - 5+ s ~ g -
(%J T‘P) = (21 _6:I I\xzﬂyj.-’l = I‘-. _JJ :I/I

Write two equations to find the values of x andy.
g

Midpoint Formula

2( —32+.1.' ) =2(2) Multiply each side by 2.

—AF X =4 Simplify.
—34+3+x=4+3 Add3 to each side.
x=7 Simplify.
5
% = -0 Midpoint formula.
5
2(%) =2 —5) Mutliply each ade by 2.
5 e R Simplify.
5—54y= —12—5 Subtract 5 from each side.
Y=l d Aimplify.

The coordinates of the other end point are (7, —17)

Use the Distance Formula to find the distance between the endpoints.

d = 'j(-TE — .1.'1:I2 + (v —yljz Distance Formula

= 'J(? —( - 3))2 +(-17— 5)2 Substitution.

=y 10 + (—22)2 Subtraction.
y100 +48 Square each term.

= 4
= '.' 584 Addition.
=242

Evaluate square root.

The length of AR is about 24.2.

ANSWER:
24.2
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Find the length of each object.

77. Refer to Page 35.
SOLUTION:
1 5
ZE i .
ANSWER:
1 %
ZE i .

78. Refer to Page 35.

SOLUTION:
38 mmor 3.8cm

ANSWER:
38 mmor 3.8cm

Draw and label a figure for each relationship.
79. F( lies in plane M and contains point H.

Draw plane M. Place two points in the plane and label them F and G. Draw FG . Place another point on FG and

SOLUTION:
label it H.
P
N
.-".--
F _,,fif "G
e i
ANSWER
R ™
A
F __,,Ef G
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80. Lines r and s intersect at point W.

SOLUTION:

Draw a line and label it r. Draw a second line that crosses the first line and label it s. Label the point of intersection
of the two lines W.

~_Ww__—7

.4-"'#--?-- hh“‘“-g
ANSWER:

~_W_—7%
.-J:""-ﬁ----- ME_H""-:L._

%

81. TRUCKS A sport-utility vehicle has a maximum load limit of 75 pounds for its roof. You want to place a 38-pound
cargo carrier and 4 pieces of luggage on top of the roof. Write and solve an inequality to find the average allowable
weight for each piece of luggage.

SOLUTION:
Let x be the weight of each piece of luggage. Then the combined weight of the 4 pieces of luggage is 4x.

The weight of the cargo carrier is 38 pounds.
The total weight is 4x + 38.

The maximum weight is 75 pounds.

That is, 4x + 38 <75.

Solve for x.
4x 438<75 Original inequality
dx +35—383<75—38 Subtract 38 from each side.
4x €37 Sunplify.
ax < Ell Divide each side by 4.

4 4
x5925 Siumplify.

So, the allowable weight for each piece of luggage is 9.25 Ib or less.

ANSWER:
dr+38=75:9251Ibor less
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Solve each equation.

82. Bx—15=5x
SOLUTION:
Isolate x.
& —15=5x Original equation
& —15415=5+415 A.dd 15 to each side.
=5 +15 Sumnplify.
8 —Sx =5 —5% 415 BSubtract 5x from each side.
=13 Sunplify.
BTI = Q Divide each side by 3.
2 2
Xi=75 Siumplify.
ANSWER:
5

83. Sy-3+y=%
SOLUTION:
Sy —3+y =90 Original equation
6y —3=290 Siumplify.
6 —34+3=9043 Add 3 to each side.
6y =93 Sunplify.
B _93
6 6
»y=155 Bimplify.

Divide each side by 6.

ANSWER:
155

eSolutions Manual - Powered by Cognero Page 58



1-3 Distance and Midpoints

84. It +21=20a-9

SOLUTION:
Isolate a.
l6a+21=20a -9 Original equation
16a—20a+21=20a —20a —9 Add 20ato each side.
—4a+21= -9 Siump lify.
—ajg il es Pl —enBoas §1] Subtract 21 from each side.
—4a= —30 Siumnplify.
sl eg i : -
5 g Divide each side by —4.
G="T.5 Siumplify.
ANSWER:
7.5

85. Yk —-T=21-3%

SOLUTION:
Isolate k.
Ok —T=21-3k Original equation
Ok +3k —7=21-3k+3k Add3k to each side.
12k =21 Sunplify.
12T T=214T Add7T from each side.
12k =28 Siumplify.
12k _ 28 9 _
3 =12 Divide each side by12.
pi—pk Simplify.
)
ANSWER:
2

Lol | —

eSolutions Manual - Powered by Cognero Page 59



1-3 Distance and Midpoints

86. 1lz-13=3z+17

SOLUTION:

Isolate z.
1z —13=3%+17

Ve =% —18 =8 =317
&

—13=17
#—-13413=17+4+13
& =30
& _30
= &
_33
2—_‘54
ANSWER:
34
._I_

87. l5+06n=4n+23

SOLUTION:

Isolate n.
154 6n =4n + 23

154+6n —dn=4n —4n + 23

154+2n =23
15-154+2n=23-15
n =28
2 _8
& 2
n=4
ANSWER:

4
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Original equation
Add3z to each side.
Sumplify.

Subtract13 from each side.

Sunplify.
Divide each side by8&

Sunplifiy.

Original equation
cubtract4s from each side.
cimplify.

cubtract 15from each side.
cimplify.

Divide each side by 2.

cimplify.
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