Chapter 3 Systems of Linear Equations and
Inequalities

Ex 3.2

Answer 1le.
Humber the equations.
x4+ oy =11 [1)
x—2y=-18 (2)

WWrite equation (1) in the slope-intercept form. For this, subtract 3x ffom each side.
ix—3x+y =-3x+11

y = —3x +11 (3)

Find some points that are solutions of equation (3). For thiz, choose some values for x and
find the corresponding values of .

Organize the results 1n a table.
x| -2 |-1| 01| 2
»| 17|14 11| B 3

The points are (=2, 173, (=1, 14), (0, 119, (1, 8), and (2, 5).

Mow, plot the points on a coordinate plane and connect them with a straight line.

A

Jx+y =11

{0, 11)
10

(LS N v = -




similarly, graph equation (2) on the same set of axzes.

A

From the graph, the lines appear to intersect at (2, 2).

Check
In order to check the solution, substitute 2 for x, and 5 for v in equations (1) and (2).
ax+y =11 x—2y = -8
3(2) +(5) £ 11 2-2(5) L -3
6+5 2 11 2-10L -3
11=11 +« -8 =-8 v

Therefore, the selution 15 (2, 2.



Answer 1gp.

Humber the equations.
dx + 3y = =2 Equation 1

x4 Jyp = =4 Edquation 2

mince the coefficient of x 1n the second equation 15 1, use the substitution method to solve
the system.

STEP 2 substitute =9 — v for x 10 Equation 1.
4(-8 - )+ Zy=-2

Clear the parentheses using the distributive property.

4(=9) + 4{-5y) + 3y = -2
~36 - 20y + 3y = —2
—36-17y = -2

=molve for v For this, add 36 to both the sides.
=36 - 17y +36 = -2+ 36

~17y = 34

Diwvide both the sides by —17.

=17y 34
-17 -17
y = -2
STEP 2 substitute —2 for v in Eevizsed Equation 2.
x=—=9=3 [—2)
= -94+10
=1

CHECK Let us check the solution by substituting 1 for x, and =2 for y in the
original equations.

dx 4+ 3y = -2 x+oy = =9
A1) +3(-2) £ -2 1+5(-2) £ -9
4-61 -2 1-10L 9

= i 9= g

The solution 15 (1, =2).

Answer 1q.
Given system is
Ix+y=11 . (1)
x=2yp=-8 .. (2)
We begin by graphing both equations.



From the graph, the lines appear to intersect at {2 5).

Also we can check this algebraically as follows

Equation (1): 3x+y=11
3{2}+5=11 substitute 2 for x, 5 for y
6+5=11 sumplify
11=11 true

Equation (2): x—2y=-8
2-2(5)=-8 substitute 2 for x, 5 for y
2-10=-8 simplify
—-8=-8 true

Therefore the solution 1s {2,5} }




Answer 2e.

Elimination method:
If no coefficient 1n equations 1s 1 or—1.
Use this method, and use the following steps.

Step (1): Multiply one or both of the equations by a constant to obtain coefficients that
differ only in s1gn for one of the vanables.

step (2): add the revised equations from step (1).

Combining like terms will eliminate one of the variables, solve for remaining vanable.

Step (3): Substitute the value obtamned in step (2) into etther of the onginal equations and
solve for the other variable.

Answer 2gp.

Consider

Solve the system use elimination method.
Multiply equation (1) by 3 so that the coefficients of y differ only 1n sign and add the

revised equations

(1)x3 =9x+9y=—45
(2) = 5x-9y=3

14x =42 Add the equations
x=—3 Divide on both sides by 14

Therefore, |x_ =—3|



Now substitute the value of x into one of the original equations. Solve for

3x+3y=-15 Equation (1)
3(3)+3y=-15 Substitute —3 for x
—04+3y=-15 Simplify
3yv=—4%
y=—2 Divide on both sides by 3

Therefore, the solution is [{—3, —2)_

Answer 2q.
Given system is
2x+y=->5 ... (1)
—x+3y=6 ... (2)

We begin by graphing both equations.

&Y
5 1




From the graph, the lines appear to intersect at(—3, 1}.
Also we can check this algebraically as follows

Equation (1): 2x+y=-5

2(3)+1=->5 substitute —3 for x_ 1 for ¥
—6+1=-5 simplify
—5=-5 true

Equation (2): —x+3y=6
_(_3]4.3(1}:6 substitute —3 for x_, 1 for y

3+3=6 simplify
6=6 true

Therefore the solution 1s|(—3,1)|.

Answer 3e.

Humber the equations.

2x + oy =7 Equation 1
x+dy = 2 Eoquation 2
STEP 1 solve Equation 2 for x

subtract 4y from both the sides.
x+dy—dy = 2 -4y
x =24y Eevised Equation 2

STEP 2 substitute 2 — 4y for x in Equation 1.
2(2-4y)+ 5y =7

Clear the parenthe ses using the distributive property.
4—By+ow=7

molve for v For this, subtract 4 from both the sides.
4-4-8By+ary =7-4
=&y = 5

Divide both the sides by -5

=y _ 2
-3 -3
y=-1



STEP 2 substitute —1 for v in Eevizsed Equation 2.

X = 2—4[—1)
r=2+4
x =6

CHECK Let us check the solution by substituting & for x, and =1 for v in the
original equations.

2x 4+ oy =7 i+dy = 2

2(6)+5(-1) = 7 6+4(-1) = 2

12-5 = 7 64 =2
T=7 v 2=2

The solution 15 (6, =17

Answer 3gp.
Mumber the equations.
x— 6y = 9 Equation 1
—4x+7y = =16 Ecquation 2
STEP 1 We can eliminate one of the variables by obtaining coetficients that are

opposites of each other.

In this case, multiply Equation 1 by 4, and Equation 2 by 3 as the first step
in eliminating x.

w4

Ax—fhy =9 — 1Zx— 24y = 36 Emquation =
x4y = —16 —23 5 12z 421y = —48 Eeuation 4
STEP 2 Ldd Equation 3 and Equation 2 to eluninate x.
12x — 24y = 36
—12x + 21y = —48
- 3y = -12

Divide both the sides by =3

-3y _ -12
=3 -3
y =4
STEP? substitute 4 for x in either equations of the system, say, Equation 2 and
sumplify.
—4x +?[4) = =15
—4x+ 28 = -16



subtract 28 from both the sides.
—dx + 28 - 28 = —-16 - 28

—4x = —44

Divide both the sides by —4.

—Ax 44
—4 —4
r =11

CHECK Let us check the solution by substituting 11 for x, and 4 for v in the
original equations.

Ax—fty = 9 —dx+7y = =16

3(11) — 6(4) £ 9 (1) +7(4) £ —16

3324 L 9 44428 L 16
9=9 » = 16 ¥

The solution 15 (11, 4).

Answer 3q.

Mumber the equations.
x—zZy=-—2 [1:]

x4+ ¥y = =20 (2]
Write equation (1) in the slope-intercept fortm. For this, subtract x from each side first.
= BY— k= 2%

-2y =—-2-x

Divide each side by -2

-2y -2 —x
2 -2

y = 1+lx (3)
2

Find some points with coordinates that are solutions of equation (3). For this, choose
sotne values for x and find the corresponding values of ¥

Organize the results 1n atable.
x|[-12|-8|-2| 0] 2
y| -5 |- 0 1] 2




How, plot the points on a coordinate plane and connect them with a straight line.

A

20

¥

15

12 -10 -8 : — -2 m12 x

Al
-15

=20

Y

similarly, graph equation (2) on the same set of axes.

A
20

¥

15




Identify the point of intersection of the graphs.

A
20

¥

Jx+y ==320
15

-erv\\

From the graph, the lines appear to intersect at about (—6, =2,
Check

In order to check the solution, substitute —6 for x, and —2 for ¥y 1n equations (1) and (2).

X — 2= =i x4y = =20

—6-2(-2) £ -2 3(-6) + (-2) £ —20

%+4L 3 _13-2 L _2g
o= 2 v 20 = —20

Therefore, the solution 15 (—6, —2).



Answer 4e.
Consider
3x+y=16 (1)
2x—-3y=—4 . (2)

First solve equation (1) for y
y=16—-3x
Substitute the expression in equation (2) and solve forx .

2x—3y=—4 Equation (2)
2x—-3(16—3x)=—4 Substitute 16 —3x for y
2x—48+9x=—4

11x—48=—4

11x =44

x=4 Divide on both sides by 11

Therefore, x=4

substitute the value of x into one of the revised equation (1) and solve for y

y=16-3x Equation (2)
y=16-3(4) Substitute 4 for x
y=16-12 Simplify
y=4

Therefore, the solution is |(4,4)|




Answer 4gp.
Consider

Sx+7y=3715 (1)
8x+12y=6160 . (2)

solve the system use elimination method.
Multiply equation (1) by —8 and equation (2) by 5
=0 that the coefficient of x differ only 1n sign

(1)x—8 =—40x—56y =—-29720
(2)x5 = 40x+60y=30800

4y =1080 Add the equations
y=270 Dhivide on both sides by 4

Therefore, y= _

Now substitute the value of y into one of the onginal equations. Solve for x

5x+7Ty=3715 Equation (1)
S5x+7(270)=3715 Substitute 270 for y
5x+1890=3715 Simplify
5x=1825
x= Divide on both sides by 3

Therefore,
The school 365 short sleeve T-shirts and 270 long sleeve T-shirts.

Answer 4q.
Given system is
4x+8y=8 ... (1)
x+2y=6 (2)

We begin by graphing both equations.



w4 2y=h

¥

From the graph_ the lines are parallel to each other
Hence the system has no solution
Therefore the system 1s inconsistent.

Answer 5e.

MNumber the equations.

—Sx+3y =-0 IZI)

y=§x+l IZEJI

Equation (2) 15 in the slope-intercept form.
Find some points that are solutions of equation (2). For this, choose some values for x and

tind the corresponding walues of y.

Drganize the results in a table.
x| -2 -1 (0] 1 2
¥ | =233 =067 1267|433

The points are (2, —2.33), (=1, —0.67), (0, 13, (1, 2.67), and (2, 4.33)



HMow, plotthe points on a coordinate plane and connect them with a straight line.

{2, 4.33)

(1, 2.67)

g . 1 o
-4 -3 -2 1 2 3 4
(-1, .67
g
(2. -2.33)
31
41
Y
set of axes.
5 x
-

since the two lines have no point of intersection, the system has no solution

Therefore, the given systetn 15 inconsistent.

Answer 5gp.

Mumber the equations.
1dx— 3y = -8 Equation 1

—-dx+y =73 Equation 2

since the coefficient of x 1n the second equation 15 1, use the substitution method to solve
the system.



Solve Equation 2 for .

Add dx to both the sides.
—dx+y+dx = 3+4x

¥y = 34+4x Eevised Equation 2

substitute 3+ 4dx for v in Equation 1.
12x =303 +4x)=-5

Clear the parentheses using the distributive property.
25— 9 —12% = —9
-8 =9

The statement —% =

=% 15 true. Thus, the given system of equations has infinitely many
solutions,

Answer 5q.

Given system 1s
—Sx+3y=->5

y=§x+1 (2)

We begin by graphing both equations.

From the graph_ the lines are parallel to each other
Hence the system has no solution
Therefore the system 1s inconsistent.



Answer 6e.
Consider

xtdp=F 0 L. (1)
3x4+2y=-12 .. (2)

since the coefficient of x in equation (1) 1s 1.
First solve equation (1) for x
x=1—-4y
Substitute the expression in equation (2} and solve for y-.
3x+2y=-12 Equation (2)
3(1-4y)+2y=-12 Substitute 1—-4y for x

3-12y+2y=—12

3-10y=-12
—10y=-15
3 " .
y= E Divide on both sides by 10
3

Therefore, y= 3

Now substitute the value of y into the revised equation (1) and solve for x

x=1-4y Equation (2)
3
x=1-4 [—J Substitute 3 for y
2 2
=1-6
Simplify
=-5
=5

Therefore, the solution 15 [—S,EJ.




Answer 6gp.
Consider

6x+15y=-12 . (1)
2x—Sy=4 )

Because no coefficient 1s 1 or—1, use the elimination method
Multiply equation (2) by 3 and add this to the equation (1).

(1) =6x+15y=-12
{2}><3 =—b6x—-15y=27
0=15 Add the equations

Because the statement (=15 1s never true, there 15 no solution.

Answer 6q.
Given system 15
x—2yp=F (1)
ZX—P=-"TF = = (2)

We begin by graphing both equations.

A"




From the graph_ the lines intersect at a single pnint[—4, —3) i

since the lines intersect at one point, the system 1s consistent and independent.

Answer 7e.

Mumber the equations.

-y =2 Edquation 1
bx 4+ 3y = 14 Equation 2
STEP 1 molve Equation 1 fory

cubtract 5x from both the sides.
Ax—2x—y =2-3x
-y = 2-3x

Divide both the sides by =1

-y &-3x
-1 -1
¥y =3%-2 Eevised Equation 1
STEFP 2 Substitute 2x — 2 for v 1n Equation 2.

6x +3(3x—-2) = 14

Clear the parentheses using the distributive property.
fx+ 9 —6=14

molve for x. For this, add & to both the sides.
19x-64+6 =14+ 6

15x = 20

Divide both the sides by 15

15z 20
15 15
4
==
!
STEP 3 substitute % tor x in Eewvized Equation 1.
4
=3 =|-2
g (3]
¥ =42

y =2



CHECK Let us check the solution by substituting % for x, and 2 for ¥ 1n the

original equations.

Bx -y =2 Ex+ 3y = 14
4 ! 4 g

il 6| = | +3(2) = 14
3(3] 2= 2 (3] (2)

4-2 202 2(4) +6 = 14
=2 v ;

ek B+6 =14

14 =14

The solution 1s [;—1 2].

Answer 7gp.
Mumber the equations.
Sx 43y = 20 Eruation 1
—x— gy = —4 Equation 2

We can eliminate one of the variables by obtaining coeflicients that are opposites of each

other.

In order to clear the fractions, multiply the equation by the least common denominator

LCD).

Multiply the second equation by 1tz LCD, 5, as the first step 1in eliminating x.

Sx 4y = 20 —> x4+ Zw = 20 Equaton 1
—x—%y=—4 L’r —Lx -3y = =20 Equation 2

Add Equation 1 and Equation 3 to elitninate x.

Sx 43y = 20
—ox— 3y = =20
0=0 TEUE

The statement 0 =0 15 true. Thus, the given system of equations has infinitely many
solutions.

Answer 7q.

Mumber the equations.

ix—y = -4 Equation 1
x+3y = —28 Equation 2
STEP 1 solwe Equation 2 for x. Subtract 3y from both the sides.

X+3y— 3y = —28 - 3y
x = —28— 3y Eevised Equation 2



STEP 2 substitute —28 — Sy for x in Equation 1.
A-2E -3 —y=-4

Clear the parentheses using the distributive property.
3[—28) + 3(—3}?) -y =-4
-4 — 8y —y=-4
-84 - 10y = — 4

molve for v For this, add 84 to both the sides.
-84 - 10y +84 = -4 + 34

~10y = 80

Divide both the sides by —10.

—-10y &0
-10 -10
y=-3
STEP 2 cubstitute —8 for v in Eevizsed Equation 2.
x = —28 - 3[—8)
= —284+ 24
= -4

CHECK Let us check the solution by substituting —4 for x, and —8 for v 1in the

original equations.

3x—y = —4 x+3y = —28
3(—4) —[-8) % —4 4 +3(-8) % 28
“12+8 £ -4 424 L 28
4= -4 v 28 = -28 v

The solution 15 (=4, —8).



Answer 8e.
Consider

3x—4y=-5 (1)
=t Iw=—5 . (2)

Since the coefficient of x in equation (2) 1s —1,
First solve equation (2) for x

-x+3y=-5
x=3y+5

Substitute the expression in equation (1) and solve for y .

3Ix—4y=->5 Equation (1)
3{3y +5]—-’-1-y =-—5 Substitute 3y+5 for
9y+15—4y =-5 x Distnibutive
S5y+13=-5
5y=-20
y=—4 Divide on both sides by 5

Now substitute the value of y into the revised equation (1) and solve for x

x=3y+5 Revised equation
= 3(—4:}—} 5 substitute —4 for y
=—12+5
=—7
x=—T7

Therefore, the solution is |(-7,—4)|




Answer 8gp.
Consider

12x-2y=21 (1)
3Ix+12y=—4

Because no coefficient 1s 1 or—1, use the elimination method
Multiply equation (1) by 6 and add the revised equation to equation (2), to eliminate y .

{l]xﬁ =Tlx—12y=126
(2) = 3x+12y=-4
Tox =122 Add the equations

2

75

x Drvide on both sides by 75

Therefore, x= %
75

Substitute the value of x into one of the oniginal equations and solve for v

3x+12y=—4 Equation (2)
%) E +12y=—4 Substitute % for x
5 75
122 -
—+12y=—4 Simplify
75 y PLT}
g+4=—12_},J Rewrite
25
222
—=-12
25 >
=37 o -
y= 5 Divide on both sides by 12

Therefore, the solution is E ﬂ |
75 25




Answer 8q.

Given system is
x+3y=1 . (1)
—Ix+4y=16 = _.__. (2)

Because the coefficient of x 1n equation (1) 15 1, we write
x=1-5y

Substitute this expression into equation (2) and solve for y .
—3x+4y =16 equation (2)

—3(1-5y)+4y=16 substitute 1-5y for x
—3+15y+4y=16 simplify

-3+19y =16

19y =19

y=1

Now substitute 1 for y into the revised equation (1), solve for x .
x=1-5y
=1-5 (l}
=1-5
=—4
x=—4
Therefore the solution 1s {—41} )

Answer 9e.

First, number the equations.

fx 4+ v =—-6 Equation 1
dx + 3v = 17 Ecquation 2
STEP 1 =olve Equation 1 for y.

Subtract 6x from both the sides.
brxr —bx+ ¥y = -6 — 6x

¥ = —6— by Equation 2

STEP 2 substitute —6 — 6x for ¥ in Equation 2.
dr+3—6—-b6x)=17

Clear the parentheses using the distributive property.
dx —18-18x =17

molve for v For this, add 18 to both the sides and simplify.
dx —18+18 -18x = 17 + 18

—14x = 35

Divide both the sides by —14.

~14x 35
~14  -14
5

X=-—-=

p



STEP 3 mubstitute _2—5 tor v in Equation =

el

—6+15
y =3

=
Il

The solution 13 (? 9].

CHECK Let uz check the solution by substituting _—25 for x and 2 for v 1in the

original equations.

bx +y = -6 4x + 3y = 17
6[f] 9= -6 4[£] 3(9) = 17
2 2
~154+9 = —6 10427 = 17
—6=-6 v 17 = 17

The solution checles.

Answer 9gp.
Mumber the equations.
dx + %y = 15 Equation 1
Sx— 2y = 17 Equation 2

We can eliminate one of the variables by obtaining coetficients that are opposites of each
other.

STEP 1 Lultiply Equation 1 by 5, and Equation 2 by —8 as the first step 1n
eliminating x.
Bx + 9y =15 Lf d0x + 45y = 75 Equation =
Sp— Dy =17 =l e e =5 Ecquation 4
STEP 2 Add Equation 3 and Equation 4 to eliminate x.

40x +45y = 75
—40x +16y = —136
6ly = —61

Divide both the sides by 61
6ly =61
61 &1

y = -1



STEP 2 substitute —1 for v in either equations of the system, say, Equation 2 and

simplify.
Sx — 2[—1) = 17
Sx+2 =17

=ubtract 2 from both the sides.
Sx+2-2=17-2

Sx =15

Divide both the sides by 5.

S5 _ 15
5 5
¥ =17

CHECK Let us check the solution by substituting 2 for x, and -1 for y in the
original equations.

dx + %y = 15 Sx — 2y = 17

3(3) +9(-1) £ 15 5(3) — 2(-1) £ 17

24-9 L 15 15+2 1 17
15=15 + 7= 17

The solution 15 (3, —1).

Answer 9q.
Given system is

bx+y=—6 ... (1)

A+ Jp=17 = .. (2)

Because the coefficient of v 1n equation (1) 1s 1, we write
y=—"6—-6x

Substitute this expression into equation (2) and solve forx
4x+3y=17 equation (2)

4x+3(—6—6x)=17 substitute —6—6x for y

4x—18—18x=17  simplify
~14x=35

=35
14




Now substitute the value of x into the revised equation.
y=—6—06x

=_5_5(;3_5]
14

=9
p=2
. [ 35
Therefore the solution 1s [HQJ ;
Answer 10e.
Consider
6x—3y=15 (1)
—2x+y=-5 (2)

Since the coefficient of y in equation (2) 15 1.
First solve equation (2) for v

—2x+y=-"5

Add on both sides with 2x
y=2x-5

substitute the expression 1n equation (1) and solve forx .
6x—3y=15 Equation (1)
6x—3(2x—5)=15 Substitute 2x—5 for y
6x—6x+15=15

15=15 True

Because the statement 15 =15 1s always true, there are Iinfmitel}' many solutions




Answer 10gp.
Consider

Sx+5y=5 . (1)
Sx+3y=42 )

Because the coefficient of x in both equations are same,
Write from equation (1)

Sx=5-5%y (3)
Substitute this in equation (2) to get v .

S5x+3y=42

S5=5y+3y=42

5-2y=42 Sumplify
2y=5-42

2y=08

y=04 Divide by 2

substitute the value of y in equation (3),

Sx=5-35y
S5x=5-5(0.4)
=2

3x=3
r=06 Divide by 5

Therefore, the solution is (ﬂ_ﬁ, 0.4}




Answer 10q.

Given system 1s
2x—3y=-1 . (1)
2x4+3y=-19 ... (2)

Adding the equation (1) and equation (2)
(1) = 2x-3y=-1
[:2} =2x+3y=-19

4x =-20
Now substitute the value of x into one of the given equations and solve for y.
2x—3y=-1 equation (1)
2(-5)-3y=-1 substitute —5 for x
-10-3y=-1
—3y=9
y=-3

Therefore the solution 1s (—5,—3) .

Answer l1lle.

Mumber the equations.

x4+ v = -1 Equation 1
2x 4+ 3y = 18 Eequation 2
STEP 1 =olve Equation 1 for y

subtract 2x from both the sides.
X —3x+y =-1-3x
v =—-1-3x Eewzed Equation 1

STEP 2 substitute —1 — 3x for v 1n Equation 2.
2x + 3[—1 - 3;':) = 18

Clear the parentheses using the distributive property.
2x—3-9x =18



solve for x. For this, add = to both the sides.
—Fx-3+3=184+73

—Fx = 21

Divide both the sides by =7

=iz 21
=7 =7
F= =23
STEP 3 substitute —3 for x 1 Eewvized Equation 1.
y=-1- 3(—3)
¥y =-14+9
y =38

CHECK Let us check the solution by substituting -2 for x, and 8 for ¥ in the
original equations.

sxit+ = —1 2x + 3y = 18
3(-3)+8= -1 2(-3) +3(8) = 18
~9+8=-1 —6+ 24 = 18
-1=-1 18 = 18 v
The solution 15 (=3, &)
Answer 11q.
Iumber the equations.
dx— 2y =10 Equation 1
—6x +4y = =20 Equation 2
STEP 1 We can elitninate one of the variables by obtaining coefficients that are

opposites of each other.

In this case, multiply Equation 1 by 2 as the first step in eliminating x.

B — 2y = 10 _ X2 . Gx—dy = 20  Ecuation 3

—6x +4y = =20 — —bHx+4dy = =20 Equation 2



STEP 2 Ldd Equation 2 and Equation 2 to eliminate x.
brx —4dy = 20
—6x +4dy = - 20
0=10 TETUE

Therefore, the given system of equations has infinitely many solutions.

Answer 12e.

Consider the system
e—p=L i (1)
8x+4y=6 (2)

Now, solve the above system using substitution method
since the coefficient of 3 1n equation (1) 15—1,
First solve equation (1) for y
2x—y=1
y=2x-1
Substitute the expression for y 1n equation () and solve forx .
8x+4y=6 Equation ()
8x+4(2x—1)=6 Substitute 2x—1 for y
Bx+8x—4=6 Multiply
16x=10
10
r=—
16

Therefore, |x = g

Now substitute the value of x into the revised equation (1) and solve for y .
y=2x-1

5
y= 2[§)—1 Substitute g for x




Check:
Now, check the solution by substituting x and v values into the original equations

Substitute, x =g and y =§ into equation (1)

1 True
Substitute, x = E and y =% into equation ()
Bx+4y=06

Brge

b

5+1=6
6=6 True

Hence, the solution 1s [g%} ]

Answer 12q.

Consider the system
2x+3y=17 {1)
Sx+8y=20 (2)

Multiply equation (1) by —5 and equation (2) by 2 and add the revised equations.
(1)x=5 =-10x-15y=-85
(2)x2 = 10x+16y =40

y=-45 add

Therefore |y=—45

Substitute the value of v into one of the equations
2x+3y=17 Equation (1)
2x +3{—45] =17 Substitute —45 for

2x—135=17 Add 135 on both sides
2x =152

Divide 2 on both sides

Therefore, solution 1s {?&—45}



Answer 13e.

STEP 1 Write verbal model for the situation.
Let x be the cost of 1 foot cable and v the cost of the two connectors.

It 1z given that the total cost of a 6 foot cable 15 £15.50. The total cost of
the cable 15 the sum of the cost of the connectors and the cost of'the cable.

Cost of 6 foot Cost of the Total cost
cable " contectors . of the cable
U U U
fix + ¥ = 15.50

similarly, model the second equation

Cost of 3 foot : Cost of the Total cost
cable connectors  of the cable
1} 1} i
3% + v = 10,25
STEP 2 Write a system of equations.

Equationl é&x 4+ y = 1550
10.25

Equation 2 x4+ y

STEFP 3 Solve the system using the elimination method We can eliminate one of
the variables by obtaining coefficients that are opposites of each other.

It this case, multiply Equation 2 by —1 as the first step in eliminating ¥

bx 4+ ¥ = 15350 — bHx+y = 15350 Equation 1
x4y = 10025 K—_I‘}—E.ﬂf—y = —10.25 Equation 3

substitute 1.75 for x in either equations of the system, say, Equation 1.
61,75 +y=15.50

simplify.
10543 = 1550
y =23

Thus, the cost of the 1 foot cable 15 $1.75 and cost of the two connectors iz
£5.



In order to find the total cost of 4 foot cable, substitute 1.75 for x and 5 for
win the equation 4x + ¥ and simplify.
4[1.?5) +5 =12

Therefore, we are expected to pay $12 for 4 foot cable.

Answer 14e.

Consider the system
2x+5y=10
—3x+y=3%6 (2)

Now, solve the above equation using substitution method

since the coefficient of y 1n equation (2) 151,

First solve equation () for y

—3x+y=36
y=3x+36
Substitute the expression for p in equation (1) and solve forx .
2x+5y=10 Equation (1)
2x+5(3x+36)=10 Substitute 3x+36 for y
2x+15x+180=10 Multiply
17x=-170
-170
x=—
17
x=-10
Therefore,

Now substitute the value of x into the revised equation (1) and solve fory .
y=3x+36
=3(-10)+36 Substitute, x=—10
=-30+36
=5
Therefore |y = 6.




Check:

Check the solution by substituting into the onginal equations
Substitute, x=—10and y =6 into equation (1)

2x+5y=10

2(~10)+5(6)=10

—20+30=10
10=10 True

Substitute, x=—10and y =6 into equation ()

Hence, the solution is {—lﬂ,ﬁ} .

.Answer 15e.

—3x+y=36

~3(~10)+6=36

30+6=36
36=36 True

IMumber the equations.

2x + 6y = 17 Equation 1
2x =10y = @ Ecuation &
STEP 1 “We can eliminate one of the variables by obtaining coefficients that are

STEFP 2

opposites of each other.

In this case, multiply Equation 1 by —1 as the first step in eliminating x.
2% + 6y = 17 X7l ok 6y = —17 Equation 3

2x — 10y = 9 — 2x—10y = 8 Edquation 2

Add Equation 3 and Equation 2.

—@x— by = —17
2x =10y = &
- léy = -8

Diwvide both the sides by =16,

- 16y _ -8
—16  —16
1
Y =

2



STEP 3 substitute % tor v 1n either of the equations, say, Equation 1.
2x + 6y = 17

2

srmplity

dx+3 =17
2x = 14
=71

CHECK Let us check the solution by substituting 7 for x, and % tor y 1n the

original equations.

2x 4+ 6y = 17 2x— 10y = &

T B i%

2(7) +6[E] =17 2(?)—10[5] =3

14+3 =17 4-5=9
17=17 + 9=09

The solution 15 [?, %]

Answer 16e.

Consider the system
4x—2y=—-16 (1)
—3x+4y=12 R i

Now, solve the above system by using elimination method
Multiply equation (1) by 2 and add to the equation (2), and solve for v

Ex—4y=-32 Multiply equation (1) by 2
—3x+4y=12 Equation (2)
Sx+0p=-20 Add
5x=-20
x=—4
Substitute the value of x into the one of the oniginal equations and solve for y .
—3x+4y=12 Equation (2)
—3(4)+4y=12 Substitute —4 for x
12+4y=12
4y =0
y=0

Therefore, |v=0




Check:
Check the solution by substituting into the original equations
Substitute, x=—4and y = Ownto equation (1)

4x—2y=-16

4[—4}—2{&};—16

~16—-0=—16

~16=-16 True
Substitute, x=—4and y =0 into equation ()
—3x+4y=12

_3(—4)+4(0)=12

12+0=12

12=12 True
Hence, the solution is II:—-EL 0)|.

Answer 17e.

HMumber the equations.

Ax —dy = —10 Equation 1
bx + 3y = —42 Equation 2
STEP 1 We can eliminate one of the variables by obtaining coetlicients that are

opposites of each other.

In this case, multiply Equation 1 by —2 as the first step in eliminating x.

3 —dy = —10 X2 . gx+8y = 20 Beuation 3
bx + 3y = —42 e bx 4+ 3y = =42 Ecquation 2

STEP 2 Add Equation 3 and Equation 2 to eliminate x.

—bx +8y = 20
fx + 3y = —42
11y = =22

Divide both the sides by 11

11y 22
L4 11
y=-2
STEP 3 substitute —2 for v in either equations of the system, say, Equation 1 and
sitnp lify.
3x - 4(—2) = =10
ix +8 = =10



Subtract 8 from both the sides.
dx+8-8=-10-18

Zx = —1b

Diwvide both the sides by 5.

3 _ -8
3 3
xr=—-6

CHECK Let us check the solution by substituting —6 for x, and =2 for v in the
original equations.

sx—4y = =10 bx+ 3y = —42
3(-6)— 4(-2) £ 10 6(-6) +3(-2) £ —42
_18+8 % —10 3662 —42
10 = =10 —42 = —42
The solution 15 (—6, =23,
Answer 18e.
Consider the system
4x-3y=10 . (1)
Bx—6y=20 ... {2)

Now, solve the above system using elimination method
Multiply equation (1) by —2 and add to the equation ().

—8x+6y=-20 Multiply equation (1 )by 2
8x—6y=20 Equation (2 |
0-x+0-y=0 Add
0=0

Because the statement 0 =0 is always true, it has infinitely many solutions.

Answer 19e.

Mumber the equations.
Jxe= 3% = =3 Equaton 1

2x + 6y = 0 Equation 2



STEP 1 We can elimminate one of the variables by obtaining coefficients that are
opposites of each other.

In this case, multiply Equation 1 by 2 as the first step in eliminating .

Sx— 3y = -3 —2 % 10x—6y = -6 Eeuation 3

2x 46y =10 E— 2x 4+ 6y = (0 Equation 2

STEP 2 &dd Equation 2 and Equation 2.

WNx -6y = -6
2x 4+ 6y =10
12x = -6

Divide both the sides by —16.

122 -6
12 12
—il
X = —
2
STEP 3 substitute —% tor x in either of the equations, say, Equation 1.
-1
Sl — |- 3y = =3
( 2] g
simplify.
=3
— =3y = -3
> Y
3
-3y = =34 =
d 2
1
=By o= —
773
1
7%

CHECK Let us check the solution by substituting _El tor x, and % tor v in the

original equations.

Sx =3y = =3 2x +6y = 0
-1 Byt 1 1% ¢
Sl—|-3=|=-3 _ |

(2] (5] 2[2]+6[6]"0
5 01 ¢ 1
T _ - _% _ N

5 5 1+1 =10

e S 0=0

The solution 1= (— 15 l]

=1



Answer 20e.

Consider the system
10x-2y=16 (1)
x4 8y=-1 (2)

Now, solve the above system using elimination method
Multiply equation () by —2 and add to the equation ().

10x—-2y=16 Equation (1)
—10x—6y=24 Multiply equation (2) by —2
0-x—8y=40 Add
—By=40
¥y=-5

Therefore, |y=-5

Now substitute the value of y into one of the oniginal equations and solve forx .
10x -2y =16 Equation (1)
10x—2(-5)=16 Substitute —5 for y
10x+10=16
10x=6

Therefore, |x = %

Check:
Check the solution by substituting into the original equations

Substitute, x = %and y=-—5 mto equation (1)
10x—-2y=16

6+10=16
16 =16 True
Substitute, x = %and y=-5 into equation ()

S5x+3y=-12
5(§)+3(—5};42

3-15=—12
12=—12 True

Hence, the solution 1s [%,—5) ;




Answer 21e.

HMumber the equations.

x4+ oy =14 Edquation 1
3x — 2y = —36 Equation 2
STEP 1 We can elimminate one of the variables by obtaining coefficients that are

opposites of each other.

In this case, multiply Equation 1 by 2 and Equation 2 by —2 as the first
step 10 eliminating x.

2x+5y =14 —=2 5 Gx+15y = 42 Equation 3
S O BE o —E g _Brady = T Pt 4

STEP 2 Ldd Equation 2 and Equation 4 to eliminate x.

bx + 10y = 42
—6x + 4y =72
19y = 114

Diwvide both the sides by 19

18y 114
19 19
y =56
STEP 3 substitute & for v in either equations of the system, say, Equation 1 and
sitnp lify,
2x + 5(6) = 14
2x +30 =14

=ubtract 30 from both the sides.
2x+30-30 =14 - 730

2x = —16

Divide both the sides by 2.

2x _ —16
Z z
x=-8

CHECK Let us check the solution by substituting —& for x, and & for ¥ 1n the
ortginal equations.

2x 45y = 14 Ax— 2y = —36

2(-8) +5(6) £ 14 3(-3) - 2(6) £ —36

—spragaide oa-12 L 36
14= 14 v 36 = 36 v

The solution 15 (=2, &)



Answer 22e.

Consider the system
Tx+2y=1 (1)
—2x+3y=29 (2)
Now, solve the above system by using elimination method
Multiply equation (1) by —3 and add to the equation ().

—21x—-b6y=-33 Multiply equation (1)by 3
—4x+6y=>58 Multiply equatinn{i} by 2
—25x+0-y=25 Add
—25x=25
g =]

Therefore,

Now substitute the value of x into one of the original equations and solve for v .

—2x+3y=29 Equation (7)
—2(-1)+3y=29 Substitute —1 for x
2+3y=29
3y=27
y=9
Therefore, |v=9

Check:
Now, check the solution by substituting x and v values into the oniginal equations
Substitute, x=—1and y =9into equation (1)

Tx+2y=11

7(=1)+2(9)=11

*

—7+18=11

11=11 True
Also, substitute x=—1and y =9 into equation ()
—2x4+3y=29
~2(~1)+3(9)=29

7

2427=29

29=29 True
Hence, the solution is|(—1,9)|.




Answer 23e.

Humber the equations.

x4+ 4y = 18 Equation 1
bx + 8y = 18 Equation 2
STEP 1 We can elininate one of the variables by obtaining coefficients that are

opposttes of each other.

In thiz case, multiply Equation 1 by —2 as the first step in eliminating x.

tdy =18 — T2y _gx-By = —36 Eeuation 3
bx +8y = 18 _— bx +by = 18 Equation 2

STEP 2 Add Equation 2 and Equation 2.

—bx — 8y = —36
bx + 5y = 18
( = —18 FALSE

Thus, the given system of equations has no solution

Consider the system
2x+5y =13 U )
ox4+2y==13 (2)
Now, solve the above system by using elimination method
Multiply equation (1) by —3 and add to the equation ('),

—bx—15y=-39 Multiply equation (1)by —3
6x+2y=-13 Equation | 2)
0-x—-13y=-52 Add
—13y=-52
y=4

Therefore, |y =4

Answer 24e.

Now substitute the value of y into one of the onginal equations and solve forx .

6x+2y=-13 Equation (7)
6x+2(4)=-13 Substitute 4 for y
6x+8=-13
6x=-21
T
= —
2
7

Therefore, |[x=- 2




Now substitute the value of y into one of the oniginal equations and solve forx .

6x+2y=-13 Equation ()
6x+2(4)=-13 Substitute 4 for y
6x+8=-13
6x=-21
7
=
2
7
Therefore, |[x=— )

Check:
Now, check the solution by substituting x and y values into the original equations

) T ) )
Substitute, x =— E and y =4 into equation (1)

2x+5y=13
z(—%}rﬁ{at}':u

—7+20=13
13=13 True
Substitute, x =— % and y =4 into equation ()

bx+2y=-13
'? )
6] —— |+2(4)=—13
(-1)+20

_214+8=—13
~13=—13 True

Hence, the solution 1s [—%,4) )

Answer 25e.

Mumber the equations.
Az — oy =13 Equation 1

bx + 2y = 48 Equation 2



STEP 1 We can eliminate one of the variables by obtaining coefficients that are
opposites of each other.

In this case, multiply Equation 1 by 2 and Equation 2 by as the first step in

elitninating v.
4x—5y =13 —=2 5 Br-10y = 26 Equation 3
6x 42y =48 20 5 30x 410y = 240 Equation 4
STEP 2 Add Equation 3 and Equation 4 to eliminate w.
sx — 10w = 26
A0x + 10y = 240
2B8x = 266

Divide both the sides by 38

38x 266
28 28
=7
STEP 3 substitute 7 for x in either equations of the system, say, Equation 2 and
sitnp lify.
6(?) + 2y = 48
42 + 2y = 48

Subtract 42 from both the sides.
42 + 2y — 42 = 48 - 42

2y = 6

Divide both the sides by 2.
2y

2
..:IJ:

LU o N e

CHECK Let us check the solution by substituting 7 for x, and 3 for v in the original

equaticns.
dx— oy = 13 x4+ 2y = 44
A(7) -5(3) £ 13 6(7)+2(3) L 48
22 -15 L 13 42+6 L 48
13=13 + 48 = 48

The solution 13 (7, 33



Answer 26e.

Consider the system
bx—4y=14 (1)
2x+8y=21 (2)
Now, solve the above system by using elimination method
Multiply equation (2) by —3 and add to the equation (1),

6x—4y=14 Equation (1)
—b6x—24y=—63 Multiply equation| 2 |by —2
0-x—28y=-49 Add

—28y=—-49
7
Y74
Therefore, |y = %

Now substitute the value of y into one of the original equations and solve forx .
bx—4y=14 Equation (1)

6;—4[}}214 Substitute % for y
6x—7T=14

6x=21
7

x==

2
‘ 7 \
Therefore, |x = E

Check:
Now, check the solution by substituting x and y values into the original equations

i 7 7. : ;
Substitute, x = 5 and y = m into equation (1)

bx—4y=14

{2

21-7=14
14=14 True
Substitute, x = % and y= % into equation ()

2x+8y=21

{2

i

T+14=21

21=21 True

Hence, the solution 15 [% g] )



Answer 27e.

Elimination method 15 used to solve the system of equations.
The error 15 that only the left hand side of the first equation 15 multiplied by 2. The
constant term 18 not multiplied by —2.

In order to correct the error, let us first number the equations.
x4 2y =7 Eruation 1

Sx+ 4y =15 Equation 2

We can eliminate one of the variables by obtaining coefficients that are opposites of each
other.

Multiply each side of Equation 1 by =2,

Bt Dy = 7 K72 L _gr—dy = —14 Ejiation 3
x+dy =15 e Sx 44y =15 Eequation 2
Ldd Equation 3 and 2.
—bx — 4y = 14
Srx+dy = 15
=% =1

Divide both the sides by —1.

-x 1
-1 -1
r=-1

Thus. the walue of x 15 1.

Answer 28e.
Consider the system
3x+2y=11 R |
dx+y=-2 ;v w R
Now., solve the above system
Because the coefficient of v 1n equation () 151, use substitution method to solve the

system.
solve equation () for y
dx+y=-2
y=—2—-4x Solve for v
Substitute the expression into the equation (1), and solve forx .
3x+2y=11 Equation (1)
3x+2(—2-4x)=11 Substitute —2—4x for y
3x—4—-8x=11 Multiply
-x—4=11
—x =15
x=-3

Therefore,



Now substitute the value of x in the revised equation ().

y=—"2—-4x Bevised equation ()
y=—2-4(-3) Substitute, x=—3
y=—2+12

y=10

Therefore, |y=10

Checlk:

Now, check the solution by substituting x and y values into the original equations
Substitute, x=—3and y =10 into equation (1)

Ix+2y=11
3(-3)+2(10)=11
—9+20=11

11=11 True
Substitute, x=—3and y =10 into equation ()
dx+y=-2

4(-3)+10=-2
~12+10=-2

=2 True
Hence, the solution 15 {—llﬂ} )

Answer 29e.

Mumber the equations.

2x— 3y =& Equation 1
—4x 4+ 5y = =10 Equation 2
STEFP 1

We can elimminate one of the variables by obtaining coefficients that are
opposites of each other

In this case, multiply Equation 1 by 2 as the first step in eliminating x.

dx—3y =8 22 s Ar_6y =16 Equation 3
—4x+50y = -10 — —4x+5y = -10 Equation 2



STEP 2 Add Equation 3 and Equation 2 to eliminate x.

dx — by = 16
-4x +5y = =10
—y = §

Divide both the sides by -1,

-y 6
-1 -1
y = -6
STEP 2 substitute —6 for x 1n either equations of the system, say, Equation 2 and
simplify .
—4x + 5(—6) = —10
—4x =30 = =10

Add 30 to both the sides.
—dx =30+ 30 = =10+ 30

A4z = 20

Diwvide both the sides by -4

“x_ 20
-4 -4
x=-5

CHECK Let us check the solution by substituting =5 for x, and —6 for v in the
original equations.

2x—2y = & —4x+o2y = -10
2(=5) - 3(-6) % : —4(=5) + 5(6) % 10
~10+18 2 g 20— 30 £ 10

8= 8 v ~10 = =10

The solution 15 (=5, —6).



Answer 30e.

Consider the system
x+7y=-1 (1)
2x43Z3p=6 s (2)

Now, solve the above system
Because no coefficient 15 1 or—1, use elimination method to solve the system
Multiply equation (1) by —2 and equation () by 3 and add the equations.

—b6x—14y=2 Multiply equation (1 )by —2
6x+9y=18 Multiply equation| 2 )by 3
0-x-5y=20 Add
—Sy=20
y=—4

Therefore, |v=—4

Now substitute the value of y into one of the equations and solve forx .
2x+3y=6 Equation (7)
2x+3(4)=6 Substitute —4 for y
2x-12=6
2x=18
x=9
Therefore,

Check:
Now, check the solution by substituting x and v values into the oniginal equations
Substitute, x=9 and y=-—4 into equation (1)

Ix+7y=-1

3(9)+7(~4)=-1

27-28=—1

| True
Substitute, x =9and y=—4into equation ()
2x+3y=6

2(9)+3(—4)=6
18-12=6

6=6 True
Therefore, the solution 1s _{9 —4] .




Answer 31le.

IHumber the equations.

dx =10y = 18 Equation 1
—2x+5oy = -8 Equation 2
STEP 1 We can elimninate one of the variables by obtaining coefficients that are

opposttes of each other.

In this case, multiply Equation 2 by 2 as the first step in eliminating x.

dx — 10y = 1k — dx — 10y = 13 Equation 2
w45 = =9 X2, x4y = -18 Feistion 2
STEP 2 ALdd Equation 2 and Equation 2.
dx =10y = 18
—4x +10y = -13
0 =1 TEUE

Thus, the given system of equations has infinitely many solutions.

Answer 32e.
The given system 1s 3x—y=-2
Sx+2y=15 . __ (2)

Because the coefficient of 3 in equation (1) 15 —1. we use substitution method to solve
the system.

From equation (1) , we write

Ix—y=-2

y=3x+2

Substitute this expression in equation (2) and solve for x
Sx+2y=15 Equation (2)

5x+2{3x+2}=15 Substitution 3x+2 for v
Sx+6x+4=15

1lx+4=15
11x =11

x=1



Now substitute the value of x into the revised equation (1), and solve for y .
y=3x+2

=3(1)+2

=3+2

=5
y=>5

Therefore the solution 1s {1,5]|

Answer 33e.

Mumber the equations.
x4+ 2y = -8 Edquation 1

ix—dy = =24 Equation 2

since the coefficient of x 1n the first equation 15 1, use the substitution method to solve
the system.

STEP 1 solwe Equation 1 for x.
subtract 2y from both the sides.
%+ 2y 2y = —=8- 2§

x=-8-2y Eevized Equation 1

STEP 2 substitute —8 — 2w for x 1n Equation 2.
3(—8 — 2y) —dy=-24

Clear the parentheses using the distributive property.
3[—8:1 + 3[—2}?) — 4y = —24
—24 — fy —dy = —24
—24 - 10y = —24

solve for v For this, add 24 to both the sides.
=24 =10y + 24 = - 24 + 24

~10y = 0

Divide both the sides by —10.
—10y 0
—10 —10
y =1




STEP 3 substitute O for v in Eewvized Equation 1.

x = -8-2(0)
= -8-0
= -8

CHECK Let us check the solution by substituting —8 for x, and 0 for ¥ in the
original equations.

x4+ 2y = -8 Ax—dy = -24
—8+2(0) L -8 3(—8) - 4(0) £ —24
£ =-8 v -24 = -24 v
The solution 13 (=8, 0.
Answer 34e.
The given system 15 2x+3y=—6 ... __. (1)
3x—4y=25 ... (2)

Because no coefficient 1s 1 or —1, we use elimination method, to solve the system.
Multiply equation (1) by —3 and equation (2) by 2 and add the equations.

(1)x—3 =-6x-9y=18

(2)x2 = 6x—-8y=50

—17y=68 adding
y=—4

Now substitute the value of y into one of the oniginal equations.
2x4+3y=-6 equation (1)
2x+3(—4)=—6 substitution —4 for y
2x-12=-6
2x=6
x=3

Therefore the solution is|(3,—4)|.

Answer 35e.

Let ug substitution method.

First, number the equations.
x4+ vy =15 Equation 1

-x+ 2y = 18 Ecuation 2



STEP 1 solwve Equation 2 for x.
subtract 2y from both the sides.
—x+ay -2y =-1%-2y

—x=-1%—- 2y

Divide both the sides by —1.

-x _ —18-Zy
-1 -1
x= 2y +18 Eevized Equation 2
STEP 2 substitute 2y + 19 for x 1n Equation 1.

32y + 19) +y =15

Clear the parentheses using the distributive property.
fy+ 37 +y=15

molve for v, For this, subtract 57 from both the sides.
by +37-5F+y = 13- 57
Ty = —42

Diwide both the sides by 7

y _ 4z
7 7
y=-6
STEP3 substitute —6 for v in Eewvized Equation 2.
X = 2(—6) + 19
x=-12+1%
=

CHECK Let us check the solution by substituting 7 for x, and —6 for ¥ in the
original equations.

x4+ v =15 gk dyp= =10
3(7) + (~6) = 15 ~7+2(-6) = —19
21— 6 = 15 —7-12 = —-19
15 =15 + ~19 = —19

The solution 15 (7, —6).



Answer 36e.

The given system 1s 4x—3y=8 ... __. (1)
—Bx+6y=16 . __. (2)
Because no coefficient 15 1 or —1, we use elimination method, to solve the system.
Multiply equation (1) by 2 and equation (1) by 2 and add the equations.
(1)x2 = Bx—6y=16
(2) —=>-8x+6y=16
0=32 adding

Because the statement (=32 1s never true, there 1s no solution.

Answer 37e.

Humber the equations.
dx — vy = =10 Equation 1

fx + 2y = —1 Ecquation 2

mince the coefficient of v in the first equation 15 =1, use the substitution method to solve
the system.

STEP 1 solve Equation 1 for y. Subtract 4x from both the sides
dx —y—4x = -10 - 4x
-y = =10 —4x

Divide both the sides by -1

-y -l0-4x
-1 -1
vy =104+4x Eevized Equation 1
STEP 2 substitute 10 + 4x for v 1n Equation 2.

6x + 2010 + 4x) =—1

Clear the parentheses using the distributive prop erty.
6x + 2(10) + 2(4z) = -1
bx+ 20+8x = -1
Mdx+20 = -1

=olve for x. For this, subtract 20 from both the sides.
dx+ 20- 20 = =1- 20

4x = =21

Diwvide both the sides by 14

14x _ 21
14 14

]
X=—=

2



STEP 3 substitute — — for x in Eevised Equation 1.

3
2
3
= 10+4|-2
> (2]
=10-#&

=4

CHECK Let us check the solution by substituting —g for x, and 4 for v 11 the

original equations.

dx—y = =10 bx+ 2y = =1
4 3
4(—_] 41 _qp 6(——]+ 2(4) L -1
2 2
—5-42% 10 —5+8 1 -1
-10 = =10 1= -1 +
. i
The solution 1s (_E 4].
Answer 38e.
The given system1s 7x+5y=-12 . ... (1)
3x—4y=1 . _ (2)

Because no coefficient 15 1 or —1, we use elimination method, to solve the system.
Multiply equation (1) by —3 and equation (2) by 7 and add the equations.

[l}x—i’n ——21x—-15y=36

(2)x7 = 21x—-28y=7

—43y =43 adding
y=-1
Now substitute the value of ¥ 1n one of the original equations and solve for x .
3Ix—4y=1 equation (2)
3x—4(-1)=1 substitute —1 for y
Ix+4=1
3Ix=-73

Therefore the solution 15 (—l,—l] .




Answer 39e.

Humber the equations.

2x+y=-1 Equation 1
—dx+ by = 6 Equation 2
STEP 1 solve Equation 1 for w

Subtract 2x from both the sides.
2x—Z2x+y =-1-2x

v =—-1-2x Eewized Equation 1

STEP 2 mubstitute —1 —2x for v 1n Equation 2.
—Ax+6(-1-2x1=6

Clear the parentheses using the distributive property.

—dx-6-12x =6

Solve for x. For this, add & to both the sides.
—dx-6+6-12x =646

—léx =12

Divide both the sides by —16.

-16x 12
-16  -16
=
4
STEFP 3 substitute _?3 for x 1n Bewized Equation 1.

oo
.t

_1
Y3

CHECK Let uz check the solution by substituting _?3 tor x, and % for v in the

original equations.

cxty = -1 —dx +6y = 6

3 NI 3 1%

2| -2+ |2 ] = -1 4|2 —| =

)+ (3)+ee)-¢

_2a kb o ?

o T i 343 =6
~1=-1+ 6= 4

The solution is [— ; 1]



Answer 40e.
The given system 1s 3x+2y=4 . (1)
Ox—Fp=-—2T ... (2)

Because no coefficient 15 1 or —1, we use elimination method, to solve the system.
Multiply equation (1) by —2 and equation (2) and add the equations.
(1)x-2 =-6x—4y=-8

{2] =b6x—3y=-27

—Ty=-3> adding

y=>3
Now substitute the value of y in one of the original equations .
bx—3y=-27 equation (2)
6x—3(5)=-27 substitute 5 for y
bx—15=-27
bx=-12

Therefore the solution 1s {—2,5}|.

Hence the correct answer 1s B

Answer 41e.

We can find the coordinates of the point where the two diagonals intersect using the
equations of the two diagonals.

Find the equations using the miven points. We know that the slope, #2, of a line passing

through the points (xy, w1 and (x2, )18 0 = Y2~ A _
22 )|

We have to evaluate the slope of the line passing through (1, 43 and (5, 07, For this,
substitute 0 for ya, 4 foryy, 5 for x2, and 1 for xp.

0-4
= —

Sl
=1 —Il



Mow, determine the equation of the diagonal passing through (1, 4) and (3, 0}
substitute —1 for e, 1 for 21, and 4 for oy iny — oy = mix — x1), which 1z the point-slope
torm of a line.

y—4==1x-1)

TTze the distributive property to open the parentheses.
y—4 = -1{x)-1{-1)
y—4 = —zx+1

Add 4 to both the sides.
y—4+4 =-x+1+4

Vo= =& 4D

Find the slope of the diagonal passing through the points (0, 2) and (4, 4. Substitute 0 for
x1, 2 foryy, 4 for x2, and 4 for o 1n the formula for the slope.

42

m= —
4-10)
_ &
4

_ 4
2

How, find the equation of the diagonal passing through (0, 2) and (4, 4).

1
_2 = 2fx-0
y EEI )

Iultiply both sides of the equation by the least common denominator 2 to clear the

fractions.

2 [y — 2) 2 [li
2

cy—4 =x

Thus, we get a system.
B=—X+3 Equation 1

2y —4 = x Equation 2



molve the systerm using the substitution method. Substitute —x + 5 for v 1in Equation 2.
2—x+oH4d=x

Clear the parentheses using the distributive property.
2(-x)+2(5) -4 =x

—2x+10-4

—2x + 6

X

X

molve for x. For this, add 2x to both the sides.
—2x+6+2x = x4 2x

i = 3x

Divide both the sides by 2.

6 X
33
2= x
substitute 2 for x 1n Equation 1.
y =243
=3

Therefore, the diagonals of the quadrilateral intersect at the point {2, 3).

Answer 42e.
From the given diagram, the edge of one of the diagonal are (1.6) and (7.4).
First find the equation of the diagonals, using point-slope form.

slope of the diagonal 1s

_YH

B n—n

4-6

=ﬁ let (xl,yl}={1,5)&{x2,}‘1}=[?,4}

i

5
Therefore the equation of diagonal 1s,
y—3=m(x—x) point-slope form

-2 -

y—ﬁ—?{x—l} m—?
5(y—6)=—2(x-1) simplify
S5y—30=—2x+2 multiply

2x+5y=32




Also the edges of other diagonal are (3, ?] and (6,1} )
slope of the diagonal is,
=22 N
e
1-7
== Let (x.3)=(3.7)&(x.3,)=(6.1)

==
Therefore equation of the diagonal 1s

y—y=m(x—x) point —slope form
y—7=(-2)(x-3)

y—T7=-2x+6

2x+y=13

Now consider the system 2x+5y =32
2x+w=13 ... (2)

Because the coefficient of y in the equation (2) 1s 1 . we use substitution method, to
solve the system.

2x+y=13
= y=13-2x
Substitute the revised equation 1n equation (1), and solve for x .
2x+5y=32 equation (1)
2x+5[13—2x) =32 substitution 13—2x for v
2x+65—-10x=32

—8x+65=32
—8x=-33
33
=
8

Now substitute the value of x into revised equation and solve for y.
y=13-2x

=13—2[E]
8

Y=

19
4
19
4

Therefore the solution 1s [EE) )




Answer 43e.

We can find the coordinates of the point whete the two diagonals intersect using the
equations of the two diagonals.

Find the equations using the given points. We know that the slope, w2, of a line passing
Y2~ M
S

through the points (x1, ) and (x2, 015 m =

We have to evaluate the slope of the line passing through (1, 3 and (7, 00, For this,
substitute 0 for v, 3 for oy, 3 for x2, and 1 for x.
0-3

M= —

Mow, determine the equation of the diagonal passing through (1, 3) and (7, 0).
mubstitute —% tor e, 1 for x1, and 7 for vy iny — oy =mix — x1), which 1z the pownt-slope
form of a line.

(== 0)

y-=1=-

y=7=-

ba | = o | —

Multiply both sides of the equation by the least commeon denotminator 2 to clear the
fractions.

%y ~T) = 2(—%;{]

2y =7

- X

Diwvide both the sides by =1,
sy =T  -x

-1 -
T -2y

X

swap the sides of the equation
x="7-"2v



Find the slope of'the diagonal passing through the points {1, =1) and (5, 2. Substitute 1
tor x1, =1 fory, O for x2, and 5 foryo inthe equation of the slope.

G

Sl

o=

[ AP T N s

sirmilarly, find the equation of the diagonal passing through (1, =17 and (5, 5).
3

y=(= ==~
+1—Ex—E
FTIERE TS

Lultiply both sides of'the equation by the least common denominator 2 to clear the
fractions.

2y +1) = 2[%;{—%]

Tze the distributive property to open the parentheses.

2(y +1) = 2(%;:—%]

2y +2=3x-73

Mame the equations.
x=7-=-2y Equation 1

23 A 2= Bx =3 Equation 2

=molve the system using the substitution method Substitute 7 =2y for x in Equation 2.
2y +2=301-2n-3

Clear the parentheses using the distributive property.
2y + 2 3[?)+3[—2y:|—3

= 21-fy -3
18 — &y



wolve for 2. For this, add 6y — 2 to both the sides.
2y +2+by—2 =18-by+byr—2

8y = 16

Divide both the sides by 8.

8y 16
g g
y =2

substitute 2 for v in Equation 1.
x=7 —2[2)

=7-4

=3

Therefore, the diagonals of the quadrilateral intersect at the point (3, 2).

Answer 44e.
Given system is
0.02x—0.05y=-0.38
0.03x+0.04y=1.04
To sumplify the given system multiply both the equations by 100. We get,
2x—5y=-38 ... (1)
Ix+4y=104 = _ ... (2)

Because no coefficient 15 1 or —1, we use elimination method.
Multiply equation (1) by —3 and equation (2) by 2 and add the equations.
{I}K—Er =—6x+15y=114
(2)x2 = 6x+8y=208
23y =322  adding

yv=14

Now substitute the value of y into one of the oniginal equations.
2x—5y=-38 equation (1)

2x—5(14)=-38 substitute 14 for y

2x—T0=-38

2x =32

Therefore the solution 1s (16=14} .




Answer 45e.

Humber the equations.

0.05x =003y = 0.21 Equation 1
0.07x+ 002y = 0.16 Equation 2
STEP 1

STEP 2

STEP 3

CHECK

“We can eliminate one of the variables by obtaining coefficients that are
opposites of each other.

In thiz case, multiply Equation 1 by 2 and Equation 2 by 2 as the first step
in eliminating y.

005%— 0By = 021 —2 % 010r—006y = 042  Fepation 3

007x+002 = 016 —25  02x+006y = 048  Ecuation 4

Add Equation 3 and Equation 4.
0.10x — 0,06y = 042

0.21x + 006y = 048
0.31x = (.89

Divide both the sides by 0,51

031x 0%
0.31 0.31
x= 29
substitute 2.9 for x 1n either of the equations, say, Equation 1.
D.DS[E.?) - 0.03y = 0.21
0,145 - 0,03y = 0.21
simplify.
— 003y = 0.21-0.145
— 003y = 0.065
y=-217

Let us check the solution by substituting 2.9 for x, and —2.17 for v 1n the
original equations.

0.05x — 0.03y = 021 0.07x +0.02y = 0.16
0.05(28) - 0.03(-2.17) = 021 0.07(28)+002(-2.17) = 0.16
0145+ 0.0651 = 0.21 0203- 00434 = 0.16
021=021 + 016 = 0.16

The solution 15 (2.9, =2.1°7).



Answer 46e.

Given system is
2
—x+3y=-734
3 ¥

1
x——y=-1

2.}

To simplify the given system multiply both the equations by 3 and the second equation by
2 . we get

2x+9y=-102
2x—y=-2 . (2)

Because the coefficient of y 1n equation (2) 15 —1. We use substitution method to solve
the system.

2x—y=-2

— y=2x+2
Substitution this revised equation into equation (1) ,
2x+9y =102 equation (1)
2x+9(2x+2)=102 substitute 2x+2 for y
2x+18x+18=102
20x+18=102
20x =84
2l

5

X

Now substitute the value of x 1into the revised equation
y=2x+2

=z[ﬂ)+z
5

)

5

52

5

The solution 1s [EE] ]

V




Answer 47e.

Humber the equations.

1 z 3

§x+§y = z Equation 1
%;H_%y =§ Equation 2

In order to clear the fractions, multiply each equation by the least common denominator

LCD).

Ldultiply the first equation by the LCD, 6, and the second equation by its LCD, 12,
1 2 5 w6

§x+§y= < —>  Zx+4v =5 Equation 2
i.:':+lh}r = E Lx Sx+ TGy =8 Equation 4

12 12 4

STEP 1 “We can elirminate one of the variables by obtaining coetficients that are

opposites of each other.

In thizs case, multiply Equation 2 by —5 and Equation 4 by 2 as the first
step in eliminating x.

Sxbdy =5 — T2 % _{5z— 20y = —25 Eeuation 5
Sx+Ty =9  — 3 5 15x420y = 27 B iiation &
STEP 2 Ldd Equation 2 and Equation 4 to eluninate x.
—15x — 20y = =25
15z + 21y = 27
y =2
STEP 2 substitute 2 for v in either equations of the system, say, Equation 1 and
simplify.
1 2 5
—x+-=[2) = =
73 = g
4 5

g Z = I

2 36
solve for x
1 5 4
—F = = ——
2 £ 3
1 1
—F = ——
2



CHECK Let us check the solution by substituting —1 for x and 2 for ¥ in the original

equations.
1 N 2 5 5 N 7 2
27737 T % 2" 127 T 4
1 2 W3 5 7 T3
—(-11+=(2) = = —( -1+ —=[2) = =
2[ ) 3[) £ 12( ) 12() 4
1 47 5 5 77 3
—_—4+_=Z -4+ =
2 3 £ 12 & 4
2o 2 L/ N
& & 4 4
The solution 15 (=1, 2).
Answer 48e.
Given system is
x+3 y-1
1+ = :3
4 3
2x—y=12
Multiply the first equation with Least Common Multiple 12, we have
3(x+3)+4(y-1)=36
3x+9+4y—-4=36
3x+4y+5=36
Ix+4y=31
Now consider the system
3x+4y=31 ... (1)
2x—y=12 .. (2)
Because the coefficient of ¥ in equation (2) 15 —1, we use substitution method, to solve
the system.
From equation (2) .
2x—y=12

=  y=2x-12



Substitute the revised equation into the equation (1)
3x+4y=31 equation (1)
3x+4{:2x—12)=31 substitute 2x—12 for y
3x+8x—48=31

11x =79

X

79
11

Now substitute the value of x into the revised equation (2) and solve for y
y=2x-12

5

26

11
26

Therefore the solution 15 LE %J ’

Answer 49e.

11

Ny
EJ—IZ
11

-

11711

Humber the equations.

x—1+_y+2 _
2 3

x—2y =5

STEP 1

STEP 2

4 Equation 1

Ecquation 2

In order to clear the fractions, multiply equation 1 by the least common
denominator (LCD).

Multiply the first equation by the LCD, 6.

_x;ﬁ_j:at X0, gooeia Erpusticn’3
x—2y =13 E— =2y =2 Eequation 2

Add Equation 3 and Equation £ to eliminate ¥

x4+ 2y = 23
E—iZyp =35
dx = 28

Divide both the sides by 4.
dx 28

4 4

x =7



STEP 3 substitute 7 for xin esther equations of the system, say, Equation 2 and
sitnplify .
x— 2y

7= 2y

5
5

solve for x.

-2y = =2
y =1

CHECK Let us check the solution by substituting 7 for x and 1 for v in the original

equations.
Bl e _ g4 x—2p =5
2 3
LAk S 7-2(1) L 5
2 3
04214 7-22%5
23
d = 4 ¥ 5= 5

The solution 15 (7, 1)

Answer 50e.

We have that (—1.4) is the only solution of the system is
3x+2y=5
2x—y=—-6
Now consider the system
3Ix+2y=5 . (1)
2x—y=—6 .. (2)
Because the coefficient of y in equation (2) 18 —1, we use substitution method, to solve
the system.
From equation (2) .
2x—y=—6
= y=2x+6



Substitute the revised equation into the equation (1)

3x+2y=5 equation (1)
3x+2(2x+6)=5  substitute 2x+6 for y
Tx+12=35

Tx=-7

x=-1

Now substitute the value of x into the revised equation (2) and solve for y
y=2x+6

=2(-1)+6

=246

=4
yv=4

Therefore (—1,4) is the only solution of the above system.

Answer 51e.

Mumber the equations.

Ty + 18z = 30 Equation 1

13y —18xe = 50 Equation 2

STEP 1 This step does not apply since the coefficients of one pair of variable

terms are opposites.
STEP 2 Ldd Equation 1 and Equation 2 to eliminate xy.

Ty +18xy = 30
15y = 18xr = 20
20y = 120

Divide both the sides by 20

20y 120
20 20
y==6
STEP 3 substitute & for v in either equations of the system, say, Equation 1 and
simplify.
?[6) +18x[6:| = 30
42 +108x = 20



Subtract 42 from both the sides.
42 + 108x — 42 = 30 — 42

108x = —12

Divide both the sides by 108,

108z _ —12
108 108
1

X =—-=

9

CHECK Let us check the solution by substituting —% tor x, and & for ¥ in the

original equations.

Ty 4+ 18x = 30 13y — 18xy = 50
1 7 1 7
?(6)+18 5 [6) = Z0 13[6)—18 =3 (6) = S
42-12 L 30 78+12 £ 90
30 = 30 v 0 = %0
o 1
The solution 15 [—§ 6].
Answer 52e.
Consider the system of equations
xv—x=4 . (1)
S—xy=2x R .
Add the above two equations,
Then
w—x=14
—xy+5=2x
S—x=14+2x Adding
3x=-9



Now substitute the value of x into one of the given equations and solve for y

xw—x=14 Equation (1)
(3)y—(-3)=14 Substitute —3 for x
—3y+3=14
-3y=11
—-11
}.-‘:
3

Therefore the solution 13 [—3, _Tll)

Answer 53e.
Humber the equations.
2+ v = 44 Equation 1
42— xv = 3y Equation 2

Eewrite Equation 2. Add xv to both the sides.
Ad-xn4+ o= Sv+xy
32 = Fp4 39

mwap the sides of the equation
o+ By = 52 Eewzed Equation 2

STEP 1 We can eliminate one of the variables by obtaining coefficients that are

opposttes of each other.

I this case, multiply Eevized Equation 2 by =2 as the first step in
elininating xy.

2xv+y = 44 —_— 2o+ ¥y = 44 Ecuation 1
T . Lo U VSR WO Ecquation 4



STEP 2

Ldd Equation 1 and Equation 4.

2+ vy =44
—dxy — by = —&4
— Sy = =20

Divide both the sides by =35,

CHECK Let us check the solution by substituting 5 for x, and 4 for v 1n the original

=3 20
-5 -5
yi= 4
STEP 3 substitute 4 for v in Equation 1.
2:{(4) +4 = 44
Bx+4 = 44
2x = 40
=3
equations.
20+ v = 44

2(5)(4) + 4 = 44

40+ 4 = 44

22— x = 3y

32— 5(4) = 3(4)

*

32 -20 =12
44 = 44 12=12 v
The sclution 13 (5, 43,
Answer 55e.
STEP 1 Write verbal models for the situation. Then, translate them into equations.

Let x be the number of electric guitars sold and ¥ be the number of acoustic guitars sold.

It 15 given that a total of @ guitars were sold. This means that the sum of the total number
of two guitars will be 2.

Mumber of electric Humber of accoustic

guitars sold
U

X

guitars sold

I

+ X

Total number of

hours worked

U
9



similarly, model the second equation

. . Phamber of S Iamber of
Selling price of S selling prce of o Total
_ _ elecnic quitars _ _ accoustic guitars
each elecnc gutar - + each accoustic guitar - = Eevenue
sald sold
[dollars) [ dollars) [ dollars)
U U U U U
479 x + 539 : ¥ = 3611
STEP 2 Write a system of equations.
Equationl x4+ y =79 Total mumber of guitars sold
Equation 2 479x 4+ 338y = 3611 Total Eevenue
STEP 2 molve the system using the elimination method "We can eliminate one of

the variables by obtaining coefficients that are opposites of each other.

In this case, multiply Equation 1 by =479 as the first step 1n eliminating x.

iry=9 XA S A70x— 479y = 4311 Equaticn 3

478x 4+ 33%y = 3611 ———  479x+ 338y = 5611  Equation 2

Ldd Equation 3 and Equation 2 to elitminate x.
—A709x — 479y = —4311

479 + 339y = 3611
—140y = — 700

Divide both the sides by =140,

~140y =700
—140 =140
y =75

substitute 5 for v in either equations of the system, say, Equation 1 and
simplify.
x+5=9

Subtract 5 from both the sides.
x+5-5=59-5

xr =4

Therefore, 4 electric gutars and 5 acoustic guitars were sold for a total of
F3611.



Answer 56e.

Let x,y be the costs of adult and children passes.
From the given data, write the system of equations as,
x—-y=2 (1)
38x+214y=2384¢ (2)
To solve these equations
Multiply equation (1) with 214 and add to equation (2).
(l]x 214 = 214x-214y =428

(2)  =378x+214y=2384

592x=2812
x=475
Equation (1)
x—yp=2
475-y=2 Put x=475
y=2.75 Simplify
Therefore

The cost of adult pass 1s |$4.75

Answer 57e.

STEP 1 Write verbal models for the situation. Then, translate them inte equations.

Let x be the number of weeks for which Factory & operates and ¥ be the number of weels
tor which Factory B operates. It 15 given that the company has orders for 2200 gas
mowers. This means that the sum of the production capacity of gas mowers per week of
these two factories will be equal to 2200

Production Production

capacity of Tumber of capacity of Mumber of Total order

Factory & - weeks + Factory B - weeks = of Gas mowers

(m owersf] (weeks) (mowersf] (weeks) (mowers
week week

U U U I U
200 .z + 400 .y 2,200



similarly, model the second equation,

Production Production
capacity of Tumber of capacity of TMumber of Total order
Factory A : weelks + Factory B - weeks = of Electricmowers
{mawera’ ] (wreeks) (m owersl J (weeks] (mowers )
week weel
U U U U U
100 : x + 200 : ¥ = 1,400
STEP 2 Write a system of equations.
Equation1 200x 4+ 400y = 2200 Total order of Gas mowers
Equation 2 100x 4+ 200y = 1400 Total arder of Electnic mowers
STEP 2 =olve the system using the elimination method. We can eliminate one of

the wartables by obtaining coefficients that are opposites of each other.

In this case, multiply Equation 2 by —2 as the first step ih eliminating x.

200x + 400y = 2200 ————>  200x+400p = 2200  Ecuation 1
1005 +300y = 1400  — =25 _200x— 600y = —2800 Equation 3

&dd Equation 1 and Equation 3 to elitninate x.
200x + 400y = 2200

—200x% — 600y = — 2800
— 200y = —600

Diwvide both the sides by —200.

—200y  —600
—200  -200
y =3

substitute 3 for v in either equations of the system, say, Equation 1 and
simplify.

200z + 400 (3)
200x + 1200

2200
2200

subtract 1200 from both the sides.
200x 4+ 1200 = 1200 = 2200 — 1200

200x = 1000
Diwvide both the sides by 200.
200x 1000
200 200
=13

Therefore, the company can fill its orders by operating Factory & for 5
weeks and Factory B for 3 weeks simultaneously.



Answer 58e.

Let the cost of regular gasoline be x and the cost of premium gasoline 15 v

Consider that the cost of 11 gallons of regular gasoline and 16 gallons of premium
gasoline 15 $58.55
That 1s 11x+16y =58.55

Also, the premium gasoline costs $20 more per gallon than regular gasoline
That1s —x+y=02

Now consider the system
11x+16y =58.55

—x+y=02 . (2)
Because the coefficient of y in equation (2) 15 |
Then

y=x+02

Substitute the value of v in equation (1). and solve for x
11x 416y =58.55 Equation (1)
11x+16(x+0.2)=58.55 Substitute x+0.2 for y
11x+16x+3.2=58.55
27x=5535

From the revised equation (1}
¥y=x+0.2

=2.05+012

=225
Therefore

The cost of premium gasoline is |y =%$2.25

Answer 59e.
STEP 1 Write verbal models for the situation. Then, translate them into equations.
Let x be the number of doubles games and ¥ be the number of singles games. It 15 given

that 26 games were in progress at one time. This means that the sum of the number of
doubles games and the number of singles games will be equal to 26

Mumber of N Mumber of accoustic Total number of
doubles games singles games B gatrn es
1} 1} 1}

x + ¥ = 26



similarly, model the second equation.

Thamber of Mumber of Tharaber of Total number
Humber of
players forthe + players forthe - doubles games = of players
doubles games ,
doubles games angle games
U U U il U
4 : % + 2 : ¥ = 7h
STEP 2 Write a system of equations.
Equationl x4+ y = 26 Total number of games
Equation 2 4x4+ 2y = 76 Total number of plavers
STEP 3 =olwe the system using the elimination method We can eliminate one of

the variables by obtaining coefficients that are spposites of each other.

In thiz case, multiply Equation 1 by —4 as the first step in eliminating x.

x4+ ¥y =26 Ldl; —dx—dy = =104  Equation 3

dx+ 2y =76 _— dx+ 2y =776 Ecuation 2

&dd Equation 3 and Equation 2 to eliminate x.
—4x -4y = -104
4x + 2y = 76
-2y = —28

Divide both the sides by —2.

2y _
-2 -2
v =14

substitute 14 for v in esther equations of the system, say, Equation 1 and
simplify.
x+ 14 =26

subtract 14 from both the sides.
r+14-14 = 26 - 14

x =12

Therefore, 12 double games and 14 singles games were 1n progress.



Answer 61e.

STEP 1 Write verbal models for the situation. Then, translate them into equations.

Let x be the weight of the peanuts and ¥ be the weight of the cashews.
iZost of werght of Cost of weight of Cost of Total

peanuts - peamuts 4+ cashews - cashews = themixz - weight

(dc::-llarsf ] (pounds) (dc::-llars.n’ J (pounds) {d-::-llarsf ] (pounds]

pound pound pound
U U U U U U
2 80 : x + 5. 30 : ¥ = 330 : (x+y:]

sirilarly, model the second equation,
Weight Weight T otal

of peanuts  + of cashews = weight
(pounds:l (pc}unds) (pounds:l
U U U
x + v = 100
STEP 2 Write a systerm of equations.

Equation 1  230x+ 530y = 330(x+y) Total Cost
Equation2 x4+ y = 100 Total Weight

STEP 2 =olve the system using the substitution method since the coefficient of x 1n
the second equation 15 1.

molve Equation 2 for x.
subtract v from both the sides.
x+y—y=100-y

x = 100 — ¥ Eewvized Equation 2



substitute 100 — v for x 1n Equation 1.
2. 800100 =3+ 5. 30y =3 30100 = + »)

Clear the parentheses using the distributive property.
2.80 [IDD) + 2.80(—}?) + 530y = 3.30(1[30)

280 — 2.80y + 5.30y = 330
D80 + 2.5y = 330

=olve for v For this, subtract 280 from both the sides.
280+ 25y — 28 = 330 — 280

25y = 50

Divide both the sides by 2.5

=1e
Y725

= 20
substitute 20 for v in Eevised Equation 2.
x = 100- 20

= &l

Therefore, B0 pounds of peanuts and 20 pounds of cashews must be used
to make 100 pound of the mix.

Answer 63e.
Step 1 "Write werbal models for the situation. Then, translate them into equations.
Let x be the number of hours worked by the electrician and y be the number of hours

wotked by the apprentice. The total earnings of both the electrician and the apprentice 1z
given as $550.

g H leed b Famgs H kedb
of the eure w-::r. _ 4 of the AL _ ? Total eartungs
. . the glectnicdan  + ] . the apprentice =
electncian apprent ce (do]lars:l
(dollars/ hour) (hours| (dollars hour) (hours)
U U U Ul U

50 : x + 20 : by = 550



sirmilarly, model the second equation.

Hours worked by & dditional Hours

Hours worked by

the electrician wotled by

the apprentice +

(hc::-urs) the electrician
[hours)
I:hours)
U U U
& = ¥ + 4
Step 2 Write a system of equations.
Equation 1 20x + 20y = 550 Total Earnings
Eqguation2 x = y+4 Total hours wotlked by the electrician
STEP 3 Solwe the system using the substitution method Substitute ¥+ 4 for x 1n

Equation 1.
500y + 43+ 20y = 550

Clear the parentheses using the distributive prop erty.
50[}?) +5D[4:l + 20y = 250

50y + 200 + 20y = 550
F0y + 200 = 550

solve for v For this, subtract 200 from both the sides.
F0y 4+ 200 — 200 = 330 — 200

70y = 350

Divide both the sides by /0.

70y _ 350
70 70
y =25

substitute 5 for v in Equation 2.
x=5+4

= 9

Thus, the electrician wotks for 9 hours and the apprentice works for
S hours.



It is given that the electrician earns an amount of 50 per hour and the
apprentice earns an amount of $20 per hour. This means that the

electrician will earn an amount of E(503(%) or $450 for & hours, and the
apprentice will earn $(20%(5) or $100 for 5 hours.
Therefore, the electrician earned $450 and the apprentice earned $100.

Answer 64e.
Consider the equation

—Sx+4-4=29-4 Subtract 4 from both sides.
—Sx=25 Simplify.
iﬁx . Divide both sides by —5.

i —2

Therefore H

Answer 65e.

Open the parentheses using the distributive property.
6(2.:1) - 3(6) = —30
1da — 18 = =30

Add 18 to both sides of the equation.
124 — 184+ 18 = =30+ 18

lia = —12

Divide both the sides by 12,

12 _ 12
12 12
a = —1

The solution 15 —1.

CHECK
substitute —1 for @ 1n the original equation
[2.:1 - 3) - 30
[ -3] =
6(-5) £ -30
-30 = =30 v

Thus. the solution checles.



Answer 66e.

Consider the equation

12m=23m-22 Multiply both sides by 10
12m=23m-22

12m—23m=-22 subtract 23m on both sides
-11m=-22

m="2 Divide by —11

Therefore m

Answer 67e.

In order to solve an absolute value equation | ax + & |=c¢ where ¢ > 0, re write as two

equations: ax +h=¢ or axth=—
xr+3 =4 or xr+3 = -4

molve each equation.
Subtract 4 from both sides of the first and the second equations.
I+3-3=4-3 or x+3-3=-4-3

=1 x= -7
CHECK
substitute 1 and =7 for x 1n the original equation.
For x=1 For x=-7
|x+3| = 4 |x+3| = 4
U+3|i4 k?+3|i4
|4|i 4 |—4|i 4
4 =4 4 =4 v

The solutionsz are 1 and =7,

Answer 68e.

Consider equation 1s

2x+11 =3

If|x|=g then x=a or x=—a

Therefore
2x+11=3 Or 2x+11=-3
2x=-8 Or 2x=-14
x=—4 Or x=—7

Therefore x= {—4 —?}
Answer 69e.

It order to solve an absolute value equation | ex + & |=c¢ where ¢ = 0, re write as two

equations: ax + & =¢ orax + & =—. Thus,
-x+7 =13 o -—-x4+7=-13.

solwve each equation.
Subtract 7 from both sides of the first equation and the second equation.
2 +5=35=12-5 er 2x+5=F==1Z=35

2;{:? 2..'-'(:_1?



Divide each side of the first and the second equation by 2.

Es K 2 =17
—_ = — 0 —= —
2 2 2 2
K =17
= — r = —
2 2
Thus, the solutions are E and —g.

CHECK

: 7 F] : - :
substitute — and — — for x in the original equation

. 17
= — r=—-—
2 2
|2x+ 5] = 12 |2x +5] = 12
‘2[3J+5‘i 12 ‘2[—EJ+5‘?= 12
2 2
7+5]% 12 -17+5] £ 12
12| 2 12 2| & 12
12 =12 v 12 =12 v

The zolution checles.

Answer 70e.
Let the line /, 1s (2,10) and (1.5)

Slope of line [ is

And the pomnts on line /; 1s (3,—7) and {E,—S]
Slope of line [, 15

o1
=%
_—8—(-7)
- 8-3
_-8+7




Now slope of [ slope of [,
— 5 - —

=-1
since product of slopes 15 —1

Then the two lines are perpendicular.

Answer 71e.

Find the slope of line 1.

m o= 23 "N

g A

L =E=3

9—4
]

similarly, find the slope of line 2.
~1-(-6)

—2—6
-1+ 6

Moo=

The lines will be perpendicular only if their slopes are negative reciprocals of each other.
A
si8/) 8

since the product of the slopes 15 not —1, the lines are not perpendicular,

The lines will be parallel only if they have the same slope. Since the given lines have
different slopes, they are not parallel.

Therefore, the lines are netther perpendicular nor parallel



Answer 72e.
From the given graph, the points on the required line 1s (2.4) and (5,1)
Let (x.¥)=(2.4)and(x,. 3, )=(5.1)

Slope of line 1s

A 7
_1-4
§5-2
3
]
=-1
Therefore the equation of the line 1s
y—y3=m(x—x) Point —slope form
y—4=-1(x-2) Putm=-1. (x.3,)=(2.4)
y—4=—x+2
x+yv==6 Simplify
Therefore

Equation of line passing through (2.4) and(5.1) is [x+y=6

Answer 73e.

The slope m of a line 15 the ratio of vertical change to horizontal change.
o Ya— M
O B

We note that the line passes through the points (3, 1) and (=1, =73, In order to find the
slope of the given line, substitute =7 for yo, 1 for 31, =1 for x2, and = for x7.

-7 -1
e —
-1-3
Evaluate.
-8B
M= —
-4

The slope of the line 15 2.



The equation v — 3 = me(x — x1) 15 the point-slope form of the line with slope #2 that
contains the point (x1, ).

substitute 2 for s, 3 for x1, and 1 for .
v—=—1=2(x-3

Tze the distributive property to open the parentheses.
y—1=2x-46
v =2x—6+1
= 2x—2
The equation of the line 15 y=2x - 5,

Answer 74e.
From the given graph, the points on the required line is (—-2,-2) and (2.4)
Let (x.5)=("2-2)(x%.5,)=(24)

slope of line 15 ——— 22 h
e
4

"‘"“.3*

'\-\._.d'

+
MM.-""‘\
H-_-ﬂ'

b | e ﬂulmm 4;

Therefore the equation of the line is
y—y=m(x—x) Point —slope form

}:'—{—2}:%[;5—[—2}) Putm =

. S W R
3 IJ"['.,..I':_I_l:' i ‘—i

a2 | Lad

3
y+2 :E{x+2)

2(y+2)=3(x+2) Simplify
2y+4=3x+6 Multiply
Ix—-2y=-2

Therefore

Equation of line passing through (—2,-2) and(2.4) 153x—-2y=-2




Answer 75e.
STEFP 1 Graph the houndary line of the inequality.

In order to obtain the boundary line, replace the inequality sign with “="
sign. We get an equation of the form x = ¢, which is the equation of a

vertical line passing through (o, 0},

It this case, the wvalue of £ 15 —3. This means that the line x = -3 passes
through (=3, 0).



