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Investigation 1 Additional Practice 2. a. 6x + 4y = 2,000
1. a. 1 =500x + 300y; In this equation, the x +y =410
number of oil paintings is x and the b. For the graph below, x is the number of
number of charcoal sketches is y. tickets sold at the door and y is the
b. $6,500 number sold in advance.
c. $20,000 = 500x + 300y 550y
d. x + y = 56; Where x is the number of
oil paintings and y is the number of 450
charcoal sketches. Students may use
different variables besides x and y. 350
e. i. For the graph below, x is the 250 (180, 230)
number of oil paintings and y is the
number of charcoal sketches. 150
y
75 50 X
65 "0{ 50 150 250 350 450 550
55 c. 180 tickets sold at the door and 230
tickets in advance
45 (16, 40) 3.a. 3x —y=0(or —3x +y=0);
35 Slope = 3, y-intercept = (0, 0)
b. 2x + y = 12;Slope = -2,
25 y-intercept = (0, 12)
¢. —x+y= —10;Slope =1,
15 y-intercept = (0, —10)
d. y =0 (or Ox + y = 0); Slope = 0,
5 .
. X y-intercept = (0, 0)
O, 5 15 25 35 45 55 65 e. 2x + y = —4;Slope = -2,
y-intercept = (0, —4)
ii. The intersection point of the two f. x+y=—2;Slope = —1,
graphs is (16, 40) where x is the y-intercept = (0, —2)
number of oil paintings and y is the 4. a. y = —5x + 2;Slope = —5,
number charcoal sketches. If y-intercept = (0,2)
Marcello wants to make $20,000 b. Itis not possible to write an equation
and create 56 pieces, he needs to iny = mx + b form; Slope can’t be
sell 40 oils and 16 charcoals. See found, and there’s no y-intercept
note in part (i). Students who label ¢. y=x— 20;Slope = 1,
their horizontal axis as the number y-intercept = (0, —20)
of charcoal sketches will have an d. y = —x + 12;Slope = —1,
intersection point of (16, 40). y-intercept = (0, 12)

However, this still represents the
same information; in order to
make $20,000 and create 56 pieces, y-intercept = (0, 4)
he needs to sell 40 oils and f. y= gx _2 Slope -2
16 charcoals.

e.y= %x — 4; Slope = 5

y-intercept o, —f)
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5.

a. 4h + 3s =26
b. 2 hammers and 6 screwdrivers, or
5 hammers and 2 screwdrivers

. At a concession stand, Peter spent $12 on

drinks and popcorn for his friends. He
bought a total of 7 items. Each drink cost
$2.00 and each bag of popcorn cost $1.50.
Ramiro bought a combination of
cantaloupes and mini watermelons for a
total of 7 pieces of fruit. His total
purchase weighs 12 pounds. Each
cantaloupe weighs 2 pounds and each
mini watermelon weighs 1.5 pounds.

The sum of two numbers is 7. The sum

of twice the first and 1.5 times the second
is 12.

.Yy=3x—22y —6x=—-43x —y =2,

6x —2y =4
y=2x+1.-1=2x —y,6x — 3y = -3

Skill: Writing Equations
With Two Variables

1.

50

a. 5x + 10y = 200
b. \

25 Y

\

15

10

5O X

5101520253035 ™

<€

-5

(

¢. Answers may vary. Possible answers:
(6 5-1b bags, 17 10-1b bags), or (12 5-1b
bags, 14 10-1b bags)

. a. 5x + 3y =450

b. \ky
120

90

60

300 X

1530456075 N\

=30

/

¢. Answers may vary. Possible answers:
(75 adult, 25 student), (60 adult,
50 student)

3. a 5c+7y=70

b. \\y
8
6
4
215 o
Ll 24681012 X
/

4. 599x + 4.99y = 50

Skill: Standard Form and
Slope-Intercept Form

1. y=5x—4 2. y=jx+1

B.y=4x+7 4.y=—x+%
1 2

5.y=—§x—3 6y=—§x+4

Investigation @ Additional Practice
1. a. (5, 13); Possible solution:

3x —2=2x+3
3x—2+2=2x+3+2
3x=2x+5
3x —2x=2x+5—2x
x=5

Substituting this value into either
equation to solve for y gives
y=3(5)—-2=13

b. (5,39); Possible solution:

Tx+4=9x -6
Ix+4+6=9x—-6+6
7x +10 = 9x
Tx +10 —7x = 9x — 7x
10 = 2x
x=5

Substituting this value into either
equation to solve for y gives
y=7(5)+4=39
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C.

@

(3,70); Possible solution:
22x + 4 =14x + 28
2x+4—-—4=14x +28 — 4

22x = 14x + 24
22x —14x = 14x + 4 — 14x
8x =24
x=3

Substituting this value into either
equation to solve for y gives
y=223)+4="170

. (—7,16); Possible solution:

—x+9=2x+ 30
—x+9-9=2x+30-9

—x=2x+21
—x-2x=2x+21 —2x
—3x=21
x=-7

Substituting this value into either
equation to solve for y gives
y=2(—-7)+30=16

. (—3,0); Possible solution:

2x+6=x+3
2x+6—-6=x+3—-6

2x=x—3
2x—x=x—3—x
x=-3

Substituting this value into either
equation to solve for y gives
y=2(-3)+6=0

. (5, —17); Possible solution:

—Sx+8=-2x—-7
—5S5x+8+7=-"2x—-7+7

—5x +15=—2x
—5x + 15+ 5x = —2x + 5x
15 = 3x
x=5

Substituting this value into either
equation to solve for y gives
y=-505)+8=-17

2 1 3
yz—gx—Z b.yzix—i
y=—3x—§ d.y=4+0

1 1
y=x+5 f.y=-3x+3
x=_73y—3 b. x=2y+3

C.

e.

_r_ 1 _1
) d.x—4y+0
x=y—% f.x=—%+%

. Substitution choices may vary.

Possibilities are shown.

-~ O Q. A T QO

.7x—2x=18;x=y=§

L3+ 2(x +2)=14x=2;y =4

LA —2(x = 5)=24x=T,y =2

. 3x+51=8(—6x);x=—-1,y=6
3x +2(4x —2)= —4x=0y =2
.x=5(-1-6x) —26;x=—-1;y=5

18

. Choices of how to combine may vary.

Sample strategies are given below.

a.

x =11,y = 3; Add the first equation to
the second equation to get the
equation 2y = —6. From this equation
you get y = —3. Substituting this y-
value back into either of the original
equations gives x = 11. (For example,
substituting y = —3 into the first
equation leads to the equation

2x — 4(—3) = 10. Solving for x gives
2x =22o0rx = 11.)

.x=1y= —%; Add the first equation

to the second equation to get the
equation 14x = 14. From this equation
you get x = 1. Substituting this
x-value back into either of the original
equations gives y = —117). (For
example, substituting x = 1 into the
first equation leads to the equation
7(1) + 10y = 6. Solving for y gives

10y =—lory= —%)

Lx =3y =-2;

Subtract the second equation from
the first equation to get the equation
10x = —30. From this equation you
get x = —3. Substituting this x-value
back into either of the original
equations gives y = —2. (For example,
substituting x = —3 into the second
equation leads to the equation
—4(—=3) — 7y = 26. Solving for y gives
=Ty =14o0ry = —-2.)
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d. x = =3,y = 6; Add the first equation
to the second equation to get the
equation 2x = —6. From this equation
you get x = —3. Substituting this
x-value back into either of the original
equations gives y = 6. (For example,
substituting x = —3 into the first
equation leads to the equation
—3 + y = 3. Solving for y gives y = 6.)

e. x= —%, y = —g; Subtract the second

equation from the first equation to get

the equation —14y = 12. From this

; 12 .6
equation you get y = 1401 7

Substituting this y-value back into
either of the original equations

gives x = —L (For example,

substituting y= —g into the second
equation leads to the equation
—5x + 8<—§) = 4. Solving for x
_ 76 _76
gives Sx = 7 Or x = 35.)
f.x= §, y = 2; Add the first equation to
the second equation to get the
equation 2y = 4. From this equation
you get y = 2. Substituting this
y-value back into either of the original
equations gives x = . (For
example, substituting y = 2 into the
first equation leads to the equation
3x —2(2) =12. Solvmg for x gives
3x =16 0rx = 2.
3
6. x=1,y=-2
7. 12;5
8. x=3y+1
2x—6y—2=0,y=%(x—1),x—3y=1
x=2y—2
y=%x+1,3x—6y= —6

Skill: Substitution Method
for Linear Systems

1. (1,1 2. (2,6)
3. (-3,2) 4. (100, 50)
5. (—2,-3) 6. (1,-2)

52

7. (—1, —f) 8. (4,8)

Skill: Combination Method
for Linear Systems

1. (1,3) 2. (4,8) 3. (7,6)
4. (2,-1) 5. (2,0) 6. (3.2)
7. (3,6) 8. (5.7)

Investigation 3 Additional Practice
1. a. y=3x+6andy=%x—4

Point of intersection: (—4, —6);
Checking using symbolic reasoning

will look something like the following:

3x+6—§x—4
3x+6+4—%x 4+4
3x+10—%x
3x +10 = 3x = 3¢ — 3
-3
10 = —5x
—4=x

To find the corresponding y-value
substitute into either equation: y =
3(=4) + 6= —12 + 6 = —6 or using

1

F(—4) —4=
—2 — 4 = —6.So the estimate of
(—4, —6) was correct.

the other equation y =
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Actual Point of intersection: (3 ;)

Estimates should be close to this point;
Checking using symbolic reasoning
will look something like the following:
x+2=-2x+3
xX+2-2=-2x+3-2

x=—-"2x+1
x+2x=-"2x+1+2x
3x=1
_1
=3

To find the corresponding y-value,
substitute into either equation:

y =3 + 2= or using the other
equatlon y = —2<§> +3= §' Any

estimate close to (%, %) was a good
estimate.
y=5andy=10x — 5

o4

(1,5)

R

-5-4-3-2-19|/1 2 3 4 5

/

Point of intersection: (1, 5); Estimates
should be close to this point; Checking
using symbolic reasoning will look
something like the following:

5=10x -5
545=10x—-5+5

10 = 10x

x=1

Since y = 5 by the first equation, the
point of intersection is (1, 5).

. a. True; When you add the same number

to both sides of an inequality, the same
inequality holds.

b. True; When you subtract the same
number to both sides of an inequality,
the same inequality holds.

¢. True; Any number times zero is zero,
so the inequality S X 0=T7 X 0
becomes 0 = 0, which is true.

d. Not necessarily true; If Sis —1 and T'is
—2,then even though S > Titisnot

true tha 82 =
:—% % < j = 1. The inequality
S

5= %1s true only in the case where
S=T.

. True; When you divide both sides of an

inequality by the same positive number
the same inequality holds.

. True; When you multiply both sides of an

inequality by the same negative number,
the inequality sign is reversed.

. True; Since S = T, adding a greater

number to S will maintain the same
inequality.

. Not necessarily true; Though the

inequality S + 5 = T + 7 is true for many
S and T pairs, there are values for which
this inequality is not true. For example,
when § =4 and T = 3, it is not true that
44+5=3+17.

La.s 3<x
[ N NN I TR N NN R B
D A O
-2-1 0 1 2 3 4 5 6 7
b. x>8
| | | | A | | | |
— T T T T
4 5 6 7 8 9 10 11 12

53



It's In the System Answers

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

c. x<9 e. Possible estimate: x < 0.5
e Symbolic reasoning:
6 7 8 9 10 11 12 13 14 —24x+1>14x -1
—24x+1+1>14x—-1+1
d. x >% —24x + 2> 1.4x
I I I I N I T R B —24x + 2+ 24x > 1.4x + 2.4x
| | | | |
01 2 3 f4 5 6 7 8 2>3.8x
7 or 35 2+38>x
£ or3.
2 x <20+ 38 =30 = 10~ 0526
4. a. Possible estimate: x > 1.5 5. a. Estimate: (5 5)( 5 5)
Symbolic reasoning: ; ; ;
ldx—-1>1 Exact: < > <— — _>
ldx—-1+1>1+1 VZ'V2 V2 V2
14x>2 b. Estimate: (=3, 6); (6, —3)
x>2+14 (3 -V89 3+ Vg9
7 Exact: 5 3 ,
x>2 + g
x>0 143 (“2\/879,3‘;@)
b. Possible estimate: x > 0 6. (=4.8).(2,—4)
7. x<7

Symbolic reasoning:
e B+

-4 -3 -2 -1 0 1 3 4
ldx—-1+1>-1+1

9. Solution:x = -2, x =1, x =2

1.4x >0 Not a Solution: x = =25, x = —6,x = —15
x>0
c. Possible estimate: x > 0.9 Skill: Solving Linear Systems
Symbolic reasoning: 1. (1,3)
—24x+1< -1 st
24x+1-1<-1-1
—24x < =2
x> =2+ (—%) 5
x> -2 X ( 152)
x> ﬁ ~(.833
. . 2. (0,2)
d. Possible estimate: x = 0.5 o
Symbolic reasoning: /
—24x+1=14x—-1
24x+1+1=14x—-1+1 L =
—24x +2=14x /
—24x +2 +24x = 14x + 2.4x
2 =38x
2+38=x
x =20+ 38 =30 = 10~ 0.526
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3. (2,-2)
5 y
5
4. (-2,-1)
51
5x
[/
5. (2,—1)
5 y
N\
\ X
0 5
N\
6. (4,3)
5 y
0 5X
v

Skill: Solving Linear Inequalities
1. m > —4

Fan\

-8-7-6-5-4-3-2-10

2. g=5

-2-10 1 2 3 4 5 6

3. w> -3

Fan

-8-7-6-5-4-3-2-10

12.
15.

16.

h < 3.36; at most 3 hamsters

Investigation 4 Additional Practice

1.

2.

a. viii b. vii C. v
d. i e. iil f. ix
g. ii h. iv i. vi

Answers will vary. Possible answers:
a. i. (0,—3),(10,0),(20,1)

ii. (10,1),(10,2),(10,3)

iii. The graph of x — 5y = 10:

4

o X

-5-4-3-2 .| 1234

y< -1

—'6—5—4—3—'2::| 0 1 2
m > —4

8-7-6-5-4-3-2-1 0
j=0

—'4—'3—'2—'16 1 2 3 4
v >4

1 2 3 Z 5 6 7 8 9
. b <8

345678 91011
x=—-4 10.x<6 1M1. x> 2
x=-5 13. x=5 14. x > —14
8t =1,250 + 830; 8 = 2,080; t = 260; at
least 260 tickets
3.5h + 18.25 = 30; 3.5h = 11.75;
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b. i. (2,0),(1,0),(0,0) b. Graph of x = 6:
ii. (2,-2),(2,-10),(10,2) Ly
iii. The graph of 5x — y = 10:
3
6 4
4
. ’lo X 1 X
—6-4 4 6 < X
T2 2 O 2 a
-4
g 2
8
-10
/, ¢. The graph of y < —5:
4
¢ i. (0,0),(0,1),(0,2) 2
ii' (0’ —2), (Oa _3)’ (30’ 2) X
ili. The graph of x — 5y < 10: -4 -2 O] 2 -
\y -2
3 —4
2o e s s s e e (Y U N AN U O Y O (Y O I A
1 o X
5-4-3-2 | 1234 _- )
i d. Graphof3x — 6y = 9:
4
1
3. a. Graphof x = 6 + 3y: - P
y -2 -1 O/X
3 ~1
T2
to X
-5-4-3-2 -1 % —3'

/ e. Answers will vary. Possible answer:

First I graphed the associated linear
function, and then I tested points to
choose which region to shade.
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4. Solutions to i and ii will vary. Possible 5. Ay
answers:

a. i. (2,1),(2,2),(3,1)

ii. (4,4),(0,0),(1,1) "

ili. Graph of the system e

2x +3y =6

{x + 4y =10 P

or equivalently the system A2

vy

(6]

I A
.

1

(9]

10
v

y=2 - %x
_10 _x Y
Y="4 "1 6. mow 6 lawns and babysit for 15 hours,
mow 10 lawns and babysit for 5 hours
7. Solution: (0, —5), (2,2), (5,0)
Not a Solution: (=7, —4), (—3,0)

Skill: Inequalities With Two Variables
1. a. 5x + 3y > 150

b. Red Cross Fundraiser
y
- OS0F
87 20N
o &30 \‘
b. i. (1,1),(0,0),(2,2) §§20 N
ii. (4’ 6)3 (33 1)’ (2’0) 5 10 K X
iii. Graph of the system 0 1020304050
3x = 5y=0 Fruit Sold
{x —y> -1 (baskets)
or equivalently the system 2. a. 12x + 5y <60
= %x b. Books Purchased
y<x+1 14 Y
% 12
10
£ g\
& 6N
© \\
o 4
5 N\
X
0 123456
Hardbacks
3. a. 15x + 10y = 150
b. o Exercise
3]
y
G515
2310
£2 5 X
2 0
o« 5101520253035

Walking (days)

57



Skill: Graphs of Linear Inequalities Skill: Systems of Linear Inequalities
1. y ; 1l.a.2x+y=3;2x+y=15

. b. Points Earned in a
Rs Basketball Game

’ 16k<

N
3

N

S
Y
N
=
—
N
o

<

f

U
)

\
\
\\ \

X
2. y 074 8
Basket Points
Earned

~

f

U
EEN

A Y
Free Throw
Points Earned
0]
L~

S

Ny

X ¢. Answers may vary. The solutions are
-4 -2 |O 2\ 4 all of the coordinates of the points that
) are both positive integers within the
shaded region or on the boundary
lines. Sample: 4 baskets and 2 free
throws

3. v 2. 3x +32y =100;y =4

b. Postage for a Package

y

i

+2

+4

N~
4. I 4 81216202428
Y $.03 Stamps

$.32 Stamps
O-—=NWhuio

i

¢. Answers may vary. The solutions are
all of the coordinates of the points that
are both positive integers within the
shaded region or on the boundary
lines. Sample: 4 3-cent stamps and

L4 3 32-cent stamps

[\
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3. a.
b.

10x + 20y = 40; 10x + 20y = 60

I Clothing

s 4fy

o

S 2

o

Q2 0 X
£ 2 4 6
Z

Number of T-shirts

. Answers may vary. The solutions are

all of the coordinates of the points that
are both positive integers within the
shaded region or on the boundary
lines. Samples: 3 T-shirts and 1 pair of
pants, 1 T-shirt and 2 pairs of pants
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