Chapter 3 Systems of Linear Equations and
Inequalities

Ex 3.4

Answer le.

We know that a linear equation in three variables x, v, and z 1z an equation of the form
ax +hv+ ez =d where a, b, and ¢ are not all zero.

Thus, a linear equation in three variables canbe 2x — Sy +z=16
The graph of a linear equation in three variables 1z a plane in three-dimensional space.

Answer 1gp.

Mumber the equations.
x4+ y—-2z =10 Equation 1

bx—2v+z = -2 Equation 2
x+dv+ 3z =7 Equation 3

STEP 1 Eewrite the system as a linear system in two variables.
Add 2 times Equation 1 to Equation 2.

2x Equatton 1 = éx + 2y -4z = 20
brx—2y+ z = -2
12x -3z = 18 DHMNew Equation 1

Add 2 times Equation 2 to Equation 3.
2% BEquatton 2 = 12x -4y + 2z = -4

x+dy+3z =7
13x +o0z=23 HMNewEquation 2

STEP 2 molwe the new linear system for both of its variables.
Ldd 5 times new equation 1 to 3 times new equation 2.
5% Mew equation 1 =60x — 15z = 20

3% Mew equation 2 =38%x+ 12z = 9
99x = 99

Divide both the sides by 2%
99x 49

99 99
r=1



STEP 2 substitute 1 for x 10 new equation 2 and solve forz.

13(1) + 5z = 3

1245z =3
Sz = =10
z=-2

substitute 1 for x and —2 forz in 3x +y — 22 = 10 and solve for v

3N +y-2(-2) =10
S+ y+4 =10

y+7 =10

¥y =3

Therefore, the ordered triple 15 {1, 3, 2.

Answer 1mr.

a. Let x be the number of necklaces and bond and y be the number of bracelets.

Write a verbal model for the total amount spent on materials.
Cost of matenials iZost of materials Total amount

to malke x necklaces +  tomake v bracelets = spent on matenals

U U U
3.5% + 2.5y = 121

The required equation 15 3.5x + 2.5y =121

How, write a verbal model for the total amount spent on jewelry.

Lmount spent Lmount spent Total amount
on zelling x4+ onszellingy = spent on
necklaces bracelets jewelry
U U U
Ox + 7oy = 524

The required equation 15 x + 7.0y = 324

Thus, the system of equations that represents the given situation 13

2ox+25vr=121
Bx + 7.0y =324



h. HMumber the equations.
305+ 25y = 121 Equation 1

Qx4+ oy = 324 Equation 2

solwe the system using the substitution method For this, subtract 3.5x from both

sides of Equation 1.
20x+ 250y —-35x = 121-35x

20y = 121- 35x

Divide both the sides by 2.5
25y _ 121—335x

55 2.5
_121-35x
B 2.5

¥ Eevized Equation 1

substitute for v in Equation 2 and evaluate.

9x+?.5(—121_ 3'5"’] = 324

9x + 3(121 - 3.5¢) = 324
9x + 363 - 10.5x = 324

solve for x.

— 15w = =33
x= 26
substitute 26 for x in Eevised Equation 1 and selve for y.
121 - 3.5(26)
2.5

l}?:

Therefore. 26 necllaces and 12 bracelets were sold

Answer 22e.

To solve a system of three linear equations in three vanables, by using substitution

method as follows:

step (1): Solve one of the three equations for one of its variables as a combination of
other variables.

step (2): Substitute the expression from step (1) in the other two equations.
Then the system converts into the system of two variables.
Now solve the system of two varables.

Step (3): Substitute the values two variables obtained in step (2) in the revised equation
from step (1), to solve for the third vaniable.



Answer 2gp.
Consider the following system,

x+y—-=z=2 (1)
x42y—Fe= (2)
5«+y-3==8%8 . (3)

otep 1: Use elimination method to convert the three vanables linear system as a two

variables linear system as follows:
First multiply the equation (1) by —2 , and, add the result to equation (2), then,

Multiply Equation (1), by —2 | then,
xt+y—z=2

(2)(x+y-2)=(=2)(2)
—2x-2y+2z=-4
Add the new equation to equation (2), then,
—2x—-2y+2z=—4

2x+2y—2=z=

0=2
since, (= 21s a false statement, so, conclude that the original system has no solution.

Answer 3e.
cubstitute 1 for x, 4 for v, and =3 for z 1n the first equation and checle

¢

2( -4 +(-3) = -5
5_4-31 5

=5 = =5
The given ordered triple satisfies the first equation

similarly, check the ordered triple 1n the second and third equations.
S5(1)+2(4) - 2(-3) £ 19 1-3(4)+(-3) = -5
9 9
5+84+6 =19 1-12-3 =19
19 =19 v ~14 £ 19 x

since the ordered triple does not satisfy the three equations, 1t 12 not a solution of the

system.



Answer 3gp.

Humber the equations.

x+y+z =73 Equaton 1

x+y—z =23 Ecquation 2
2x+2yv+z =56 Equation 3
STEP 1

Eewrite the system as a linear system in two variables.
Add Equation 1 to Equation 2.

x+y+z =73
x+y—-z=23

2x+2y =6 DNewEquathon 1

Add Equation 2 to Equation 3.
x+y—z =73
2x+2v+z =6

3x + 3y = 9 INew Equation 2

STEP 2

molve the new linear system for both of its variables.
Ldd 3 tumes new equation 1 to 2 times new equation 2.
3% Mew equation 1 = é6x+ 6y = 18

—2 % MNew equation 2 =—6x — 6y = =8
0=29

The equation obtained 15 false. Therefore, the given system of equations has no solution.

Answer 3mr.

Lzsume that x =0 and v = 0 represent two sides of a right triangle. We have to find the
hypotenuse.

The hypotenuse or the third side of the right triangle can be found by selecting any two
points and finding the equation of the line that passes through the points.

How, assume that the two points (1, 23 and (0, 43 lie on a line. Find the slope of the line
first.

4 -2
0-1
2
-1

= -2



Mow, find the equation of the line. For this, substitute —2 for s, 0 for x1, and 4 fory 1n
v—y =mix —x)
y—4=-2(x-10

y—4 =-2x

Add 4 to both the sides to rewrite the equation in slope-intercept form.
y—4+4 =-2x+4

y =—2x+4

Graph the three equations on the same coordinate plane.

Choose a test point inside the right triangle, say, (1, 1) Now, substitute the point on the
original equations to find the inequality symbol

Zonsider the equation x = 0. Substitute 1 for x.
1=0

We know that 1 15 always greater than or equal to zero. For the statement to be true, the
inequality should be =, Thus, we get an inequality as x = 0.

similarly, check for the other equations. We get the inequalities as
vzland vy = —dx +4.

Thus, a system of linear inequalities whose graph 15 the interior of a right triangle 1s
x=1

w0
¥ = —Z2x+4



Answer 4e.
Consider the following system,

4x—y+3z=13 (1)
xt+y+z=£L . (2)
x+3y-2z=-17 . (3)

And, the ordered triple (—l, -2, 5).

Next, check the ordered triple (—1,—2,5)1s a solution of the system or not.

To venfy, substitute (—]__. -2, 5:} in each of the three equations, and, if the obtained result 1s
true in each of the three equations, then, the ordered triplf:[—l,—lﬂ)is a solution of the

system.
Case 1:
Subst:imte{x, Y, z:] = (—1,—2, 5} in equation (1), then,
4x—y+3z=13
2
4{—1}—{—2}+ 3[:5}=13 Substitute—1 forx, —2 fory, and, 5 for z
7
—4+2+15=13 Multiply
15 =13 True
Case 2:
Substitute(x, y, z) =(—1.—2.5)in equation (2). then,
x+y+tz=2
7
{:—l}+(—2]+ y=2 Substitute —1 forx, —2 fory, and_ 5 forz
7
—-1-2+45=2 Multiply
A= True
Case 3:
Substimte{x, V, z] = [—],—2, 5) in equation (3), then,
x+3y—2z=—17
7
{—1]+3{—2]—2{5}=—1? Substitute —1 forx, —2 fory, and, 5 forz
)
-1-6-10=—17 Sumplify
—17=-17 True

Since, in the three cases the obtained result is true.
Therefore, the ordered triple(—1, —2,5:] 1s the solution of system.



Answer 4gp.
Consider the monthly budget of a marketing department of a company is $25.000, for
advertising 60 ads per month.
a) The cost for television ad is $1000, radio ad 1s $200. and. newspaper ad $500.
b) Also, have as many radio ads as television and newspaper ads combined.
First write a system of equations.
Let,
x . be the number of TV ads,
y ., be the number of radio ads, and,

z . be the number of newspaper ads.

From the data, form a system of equation as follows:
since, the total number of ads per month 15 60, so,

x+y+z=60 .. (1)

And, from the condition (a), write an equation as,
1000x+200y+500z=25000 .. (2)

And, from the condition (b), write an equation as,
yP=x+z 0 s (3)

Now find the number of each type of ads that the marketing department runs each month.

step 1: Use substitution method to convert the three vanables linear system as a two
variables linear system as follows:

Substitute the expressionx+z, in equations (1), and, (), to convert the system into a
linear system 11 two variables.

Take equation (1):
x+y+z=060 Equation (1)
x+(x+z)+z=60 Substitute x+z for v
2x+2z=60 (4)
Next take equation (2):
1000x + 200y + 500z = 25,000 Equation (2)
lﬂﬂﬂx+2ﬂﬂ(x+z]+5ﬂﬂz=25,ﬂﬂﬂ Substitute x+2 for v

1000x +200x + 200z + 500z = 25,000
1200x+700z=25.000 ... (3)



atep 2: Now solve the system in two variables:
First multiply equation (4) by —600.
2x+2z=60

(—600)(2x+2z) =(—~600)(60)

—1200x—1200z = -36000 New equation 1
Add the new equation 1, and, equation (), then,
—1200x—1200z = -36,000

1200x+ 700z= 25,000

— 500z =-11,000
z=22 Divide both sides by —500

Substitute 22 for z in equation (4) or (5), and solve for x, as follows:

2x+2z=060 Equation (4)
2x+ 1(22} =60 Substitute 22 forz
2x+44 =60 Multiply
2x=16 Subtract 44 from both sides
x=§ Divide both sides by 2
Therefore,
x=8|.

Step 3: To solve for y, substitute 8 forx | and, 22 for z | 1n the revised equation (3), then,

y=x+z
=8+22 Substitute 8 forx , 22 for z
=30 Add
Therefore,
y=30|.

Hence, the department should run EI TV ads, radio ads, and, newspaper ads
each month.

Answer 5e.

substitute & for x, 0 for v, and =3 for z in the first equation and check
9
&+ 4([3) - 2[—3) =12
?
6+ 0+6 =12

12 = 12 v’
The given ordered triple satisfies the first equation



cimilarly, check the ordered triple in the second and third equations.

3(6) - 0+4(=3) = 6 —6+3(0)+(=3) = -9
18—0—1216 —6+D—3?=—9
6§ =6 v .

since the ordered triple satisfies the three equations, 1t 15 a solution of the system.

Answer 5mr.

Write werbal models for the given situation.

Cost of onesoda  + Cost of one pretzel +  Cost of twohot dogs = 7

Cost of two soda +  Cost of one pretzel  +  Cost of twohot dogs = 8

Costof onesoda + Cost of fourhot dogs = 10

How, translate the verbal models to equations. Let x represent the cost of a soda, ¥
represent the cost of a pretzel, and z represent the cost of a hot dog

x+yv+dz =7 Equation 1
2x+ v+ 2z =8 Equation 2
x+4dz =10 Edquation 3

molve the system of equations. Add -1 times Equations 1 to 2 to eliminate z.
-

¥ fyfda=s"F ——= =wpswp— 2 =T
dx+y+ 2z =28 dx+y+2z = 8
x = 1

mubstitute 1 for x in Equation 3 and solve forz.

dz = 9
G
= —
4
= 2.25

Thus, the cost of one hot dog 15 2.25 dollars.



Answer 6e.

Consider the following system,

Sx+4y—-2z=-11 . (1)
2x+y-=z=11 .. (2)
x+4y+3z2=-1 (3)

And. the ordered triple (—5,1,[3:}.
Next, check the ordered triple (—5,1, [I] 18 a solution of the system or not.
To venfy, substitute [—S,L'D} in each of the three equations, and, if the obtained result 1s

true 1n each of the three equations, then, the ordered triple[—i,]__.ﬂ]is a solution of the
system.
Case 1:

Substimte{x, y,z) = [—E,I,G)in equation (1), then,
3Ix+4y—2z=-11

7
3{—5]+4(1]—2{ﬂ]:—11 Substitute —5 forx, 1 fory, and, 0 for =z
~15+4—-0=-11 Multiply
-11=-11 Tre
Case 2:
Substimte(x, ¥, z}: [—S,I,U:}in equation (2), then,
2x+y—=z=11
?
2(-5)+(1)—(0)=11 Substitute —5 for x, 1 for v, and_ 0 for z
7
—-10+1-0=11 Multiply
—09-11 True

Since, in the case 2, the obtained result(—9 = 11} 15 false.
S0, the ordered triple I:—S, LD) does not satisfy the equation (2).
Therefore, the ordered triple (—5,1,0) is not the solution of system.

Answer 7e.

substitute 2 for x, 8 for ¥, and 4 for z in the first equation and checle
7
3(2)-84+5(4) = 34
7
6—8+20 = 34

18 = 34 i
The given ordered triple does not satisfy the first equation



similarly, check the ordered triple in the second and third equations.
9

24+3(8)—6(4) 2 2 -3(2)+8-2(4) = -6
2+24-24 L 2 —6+B-8 = -6
2 la =g W

since the ordered triple does not satisfy the three equations, it 15 not a solution of the

systetn.

Answer 7mr.

The given data for (x, mcan be represented as (0, 73200, (1, 72.6), (2, 73.8),
(3,729, and (4, 74.2). Plot the above points on a graph to get the scatter plot.

AY
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The line that follows the trends given by the data points most closely 1z called a
best-fitting line. Sketch the line that best fits the data

AY

.;
0 2 4 6 8 10 12 14 16 18 20
Choose two data points that appear to lie onthe line. Let the points be {0, 72.0)

and (2, 73.8). Find the slope, #, using these points.
- 738 =730

2-=10
0.8

= 04

The point slope form of an equation 15 ¥ —y) = meix — x1). Choose (0, 735.0) as the
point (xq, 1),
y="730=04(x -0

Tse the distributive property to open the parentheses.
y="730=04x

Ldd 730 to both sides of the equation.
y=T304+730 =04x+730

v = 04x +750

LAn approximation of the best fitting line for the data pairs 15 y=04x + 7350



h. The given data for (x, w) can be represented as (0, 79.00, (1, 794, (2, 79.5),
(3, 79.4%, and (4, 7970, Plot the abowe points on a graph to get the scatter plot and
skeetch the line that best fits the data.

AY

81|
(1, /9.4)

BO | (4, 79.7)
B
g
TSe \___h-"" 3
0, 79.0 ki
78 ';:.T"J'..:'_F

Y

77
76
75
74

73
[

s
o 2 a

4 6 8 10 12 14 16 18 20

7

Choose two data points that appear to lie onthe line. Let the points be (1, 79.4)
and (3, 7945 Find the slope, #2, using these points.

794 —794
M= —
a-1

L G

The point slope form of an equation 15 ¥ —y = mix — x1). Choose (1, 79.4) as the
point (xy, 1),

substitute O for s, 1 for x1, and 724 fory in the above equation,
y=724=0x-1

simp ity
y="734=0

Add 79 4 to both the sides.
y—7944+794 = 794

y = 794

Thus, an approzimation of the best fitting line for the data pairs (x, w) s y =754



c. FPlot the best fit line for data pairs (x, w) and that for the data pairs (x, #2) on the
same coordinate plane and find the intersection point.

LY

a01 {184, T‘J_.:-/

721

\

0 2 4 & 8 10 12 14 16 18 20

From the figure, we getthe intersection point as (184, 780 Since x =0
represents the year 1996, x = 18,4 represents the year 2014,

Thus, the expected life span at birth for men and women will be the same at the
vear 2014,

Answer 8e.

Consider the following system,

2x+4y—=z=-2%3 (1)

r=%py—-3p==1 (2)

—x+y+4z=24 (3)
And. the ordered uipl-:{ﬂ,—-‘-i,?:l }

Next. check the ordered triple (0,4, 7)1s a solution of the system or not.
To verify, substitute (U', —4.7) in each of the three equations, and, if the obtained result is

true in each of the three equations, then, the ordered triple[ﬂ,—{?}is a solution of the
system.
Case 1:
Subst:imte{x, y,z) = {[],—4, ?] in equation (1), then_
2x+4y—z=-23

2['3_}+4[:—-L:|— 7=—23 Substitute O forx, —4 fory, and, 7 forz
7
0-16-7=-23 Multiply
—23=-23 True



Case 2:
Substitute(x, ¥, z) =(0.—4.7) in equation (2), then,

x—5y—-3z=-1
7
[':?}—5{—4}—3(7:]=—1 Substitute ) forx, —4 fory, and, 7 for z
)
04+20-21=-1 Multiply
-1=-1 True
Case 3:
Substitute{x, ¥, z) = {[],—4, T] in equation (3), then,
—x+y+4z=24
—(0)+(—4)+4(7)=24 Substitute 0 for x, —4 fory. and_ 7 for z
9
—0N—4-28=24 simplify
24=24 True

Since. in the three cases the obtained result 1s true.
Therefore, the ordered triple(0,—4.7) 1s the solution of system.

Answer 9e.
IHumber the equations.
S+ yv+z =14 Equation 1
—x+ 2y -3z = -9 Equation 2
Sx—y+ 0z = 30 Equation 3

STEP 1 Eewrite the systern as a linear system in two variables.
Ldd 3 times Equation 2 to Equation 1.

x4+ y+ z =14
3w Equation 2 = —3x + 6y — 9 = =27

Ty —8Bz = =13 MNew Equation 1

LAdd 5 times Equation 2 to Equation 3.
Sx Equatton 2 = —5x + 10y — 15z

—45
Sx— v+ Sz =30

By — 10z = —15 HMNew Equation 2

STEP 2 molve the new linear system for both of 1ts vanables.
Add 9 times new equation 1 to =7 times new equation 2.
63y — 72z = =117

—6&3y + 70z = 105
=g ==]2

Divide both the sides by —2.
2 _ -12
—2 -2

g =~h



substitute & for 2z 10 any of the new equations, say, new equation 2 to find
the walue of v
Sy — 10(6) = —15

By — 60 = =15
Sy = 45
¥ =15
STEP 3 substitute 6 for z and 5 for v in any of the original equations, say, equation
1to find the value of x.
Zx+5+6 =14
Sx+11=14
ix =3
F=:1

Check the walues of x, ¥, and z 1n each of the original equations.
? ?

N +5+6 =14 -1+2(3)-3(6)=-9  5(1) -5+ 5(6) _ 30

| =
-0

7 7
A+504+6 =14 -1+10-18 = -9 5-5430 a0

7

14 =14 v —9

T
I~

-9 v B0 = Bl

The solutions check.
Therefore, the ordered triple 15 (1, 5, &)

Answer 10e.
Consider the following system,
2x—y+2z=-7 (1)
—x+2y—4z=5 .. (2)
x+4y—-6z=-1 (3)
step 1: Use elimination method to convert the three vaniables linear system as a two

variables linear system as follows:
First multiply equation (3) by —2 . and, add the resultant new equation to the equation (1),

as follows:
Multiply Equation (3), by —2 | then,
x+dy—b6z=-1
(=2)(x+4y—-62)=(-2)(-1)
—2x—8y+12z=2
Add the resultant equation to equation (1), then,
2x— y+ 2z=-7

—2x—8y+12z=2
—-Qy+14z=—>> (4)
Next add the equations (2), and, (3), then,
—-x+2y—4z=
x+4y—6z=-1
6y—10z =

Divide both sides by 2, then,
3yv—5%z=2 . (3)



Step 2: Next solve the new linear system for both of its variables.

Multiply the equation (3) by 3, and, add the resultant new equation to the equation (4). as
follows:

Multiply Equation (), by 3, then,

3y—5z=2
(3)(3y-52)=(3)(2)
Oy—15z=26
Add the resultant equation to equation (4), then,
—Oy+14z=-5
Oy—15z=6
—iz=1
Therefore,
z==1].
To solve for y, substitute z =—11n the equation (5), then,
AEES Substitute—1for
titute — Z
3y—5(-1)=2 e
3y+5=2 :
Subtract 5 from both sides
3y=-3
y=-1 Divide both sides by 3
Step 3:
Now substitute y=—1, and, z=—1 1n an original equation, say (3), and solve forx .
x+4y—b6bz=-1 Equation (3)
x+4(-1)-6(-1)=-1 Substitute —1 for y . and, —1 for =
x—4+6=-1 Simplify
x+2=-1 Combine the like terms
Subtract 2 from both sides

Therefore, the solution set as ordered triple 1s (—3,—1,—1) .

Answer 1le.

Huraber the equations.

ix—y+iz =4 Ecquation 1
bx— 2y +4z = -8 Equation 2
2x=y+32 =10 Equation 3



STEFP 1 Eewrite the system as a linear system in two variables.
Add -2 times Equation 1 to Equation 2.

—2x Equatton 2 = —6x + 2y -4z = -8
br — 2y +4dz = -8
0 =-1&

The equation obtained 15 false. Therefore, the given system of equations has no solution

Answer 12e.

Consider the following system,

4x—y+2z=-18 (1)
—x+2y+z=11 . (2)
Ix+3y—-4=z=44 . (3)

step 1: Use elimination method to convert the three vanables linear system as a two
variables linear system as follows:
First multiply equation (2) by 4, and. add the resultant new equation to the equation (1),
as follows:
Multiply Equation (2), by 4, then,
—x+2y+=z=11
(4)(—x+2y+z)=(4)(11)
—4x+8y+4z=44
Add the resultant equation to equation (1), then,
4x— y+2z=-18
—4x+8y+4z=44

Ty+6z=26
fy+6z=26 . (4)
Next, multiply equation (2) by 3, and, add the resultant new equation to the equation (3).
as follows:
Multiply Equation (2), by 3, then,
—x+2y+z=11
(3)(—x+2y+2)=(3)(11)
—3x+6y+3z=33
Add the resultant equation to equation (1), then,
—3x+6y+3z=33
3x+3y—4z=44




step 2: Next solve the new linear system for both of its variables.

Multiply the equation (5) by 6, and, add the resultant new equation to the equation (4), as
follows:

Multiply Equation (3), by 6, then,

Oy—=z=T1
(6)(9y—2)=(6)(77)
5S4y -6z =462
Add the resultant equation to equation (4), then,
Ty+6z=26
My—6z=462
61y =488
y=28 Divide both sides by 61
Therefore,
v=_8|.
To solve for =, substitute y = 81n the equation (3), then,
Qy—=z=T77 )
substitute 8 for y
9(8} —z=T7
T2—z2z=T7
. Subtract 72 from both sides
z=—0 Multiply both sides by —1

step 3: Now substitute vy =8, and, z=—5 in an ongmal equation, say (2). and solve
forx.

—x+2y+z=11 Equation (2)
—x+2(3}+(—5]=1] Substitute 8 for y . and, —5 for =
—x+16—-5=11 Simplify
s =1l Combine the like terms
—x=0
x=0 Multiply both sides by —1

Therefore, the solution set as ordered triple 13 {ﬂ, g, —5} .

Answer 13e.
HMumber the equations.
Sx+y—-z =56 Ecquation 1
x+y+z =2 Equation 2
x4+ v =4 Equation



STEP 1 Eewrite the system as a linear system in two vartables.
L&dd -1 times Equation 1 to Equation 3.

—-1xEquation 1 =-0x -y +2z = -6
x4+ = 4
- 2x +z = -2 HMew Equation 1

LAdd -1 times Equation 2 to Equation 3.

—1xEquation 2 =—x— v —z = -2
X+ = 4
2 —z=2 HNewEquation 2
STEP 2 =olve the new linear system for both of 1ts variables.
Add the new equation 1 to new equation 2.
=2 FE = =2
dx—z= 2
0=10

The equation obtained 15 an identity 0 = 0. Therefore, the system has infinitely many
solutions.

STEP 2 Dezcribe the solutions of the system.
solve new equation 1 forz.
o

substitute this value in equation 1 to get the value of v
Sx+y—(2x—-2) =6
Sx+y—dx+2 =6
Ax+ vy =4
¥ =4-3x

Therefore, any ordered triple of the form (x, 4 — 3x, 2% — 2) 15 a solution of the given
system.



Answer 14e.
Consider the following system,

2etgi—g=8 e (1)
—x+by+2z=-17 . (2)
Sx+Ty+z=4 (3)

otep 1: Use elimination method to convert the three vanables linear system as a two
variables linear system as follows:
First multiply equation (1) by 2, and, add the resultant new equation to the equation (2),
as follows:
Multiply Equation (1), by 2. then,

2x+y—=z=9

(2)(2x+y—2)=(2)(9)
dx+2y—-2z=18

Add the resultant equation to equation (), then,
4x+2y-2z= 18

—x+6y+2z=-17

3x+8y = 1
Sx+8=1 (4)
Next, add equation (1), and, equation (3), as follows:
2x+ y-z=9

Sx+7y+ =z=
Tx+8y =135
Tx+8=13 (5)

step 2: Next solve the new linear system for both of its variables.

Multiply the equation (4) by—1. and. add the resultant new equation to the equation (5),
as follows:

Multiply Equation (4), by —1. then,

3x+8y=1
(~1)(3x+8y) =(-1)(1)
—3x—8y=-1
Add the resultant equation to equation (3), then,
—3x—-8y=-1
Tx+8y= 13
4x = 12
x=3 Divide both sides by 4
Therefore,
x=73|.
To solve for y, substitute x =3 1n the equation (5), then,
3x+8y=1 ]
Substitute 8 for y
3{3}+E_j|.-' =]
9+8y=1 Multiply
8y=-8 Subtract 9 from both sides

y=-1 Divide both sides by 8




Step 3: Now substitute x =3 | and, ¥ =—11n an original equation, say (2), and solve forz .

—x+6y+2z=-17 Equation (2)
-3 +6[—1)+12 =-17 Substitute 3 forx , and, —1 for y
—3—6+2z=-17 simplify
O4+2z=-17 Combine the like terms
2z=—8 Add 9 on both sides
z=-4 Divide both sides by 2

Therefore, the solution set as ordered triple 1s [3,—1,—4} )

Answer 15e.
Mumber the equations.
x+ y—- z =4 Equation 1
x4+ 2y +4z =17 Equathon 2
—x+5v+ z =28 Equation =

solve equation 1 for any one variable, say, x.
x=z-y+4 HNewequaticn 1

substitute the expression for x 10 equation 2 and sunplify to 1solate v
Bz-y+d)+2y+4z =17
dz—=3y+la+z2v+4z = 17
12— v+7z =17
subtract 12 from both the sides.
12-y+7z-12=171-12
Tz—wv =25 Hew equation 2

substitute z — v + 4 for x 1h equation 3 and sumplify.
—(z-y+4)+5v+ z =8
—z+y—4+5y+ z =18
by —4 =&
Add 4 to both the sides.
by —4+4 =8+4
by = 12

Diwide both the sides by &
fy 12

£ £

¥y ==z



substitute 2 for ¥ in new equation 2 and solve forz.

Tz -2 =245
Fz =7
z =1

substitute 2 for v and 1 for 2z 1n new equation 1 to find the value of x.

x=1-2+4
= 3
Therefore, the ordered triple 15 (3, 2, 1).

Answer 16e.

Consider the following system,

x—y—2=1% = ... (1)
4x+5y+2z=10 . (2)
—x—4y+3z=-20 (3)

step 1: Use substitution method to convert the three variables linear system as a two
variables linear system as follows:

Because, the coefficient of v in equation (1) 1s—1, so, write,
2x—y—=z=15
y=2x—-z-15. . (4)

step 2: Substitute the expression (4) 1n equations (2), and, (3), to convert the system into
a linear system in two variables.

Take equation (2):
4x+5v+2z=10 Equation (2)
4x+5 [Ex —z-15)+22=10 substitute 2x—z—15 fory. from (4)
4x+10x—5z-75+2=z=10 Use distributive property
14x—-3z-75=10 Combine like terms
14x—3z=85 Add 75 on both sides
14x—-3z=85 (5)
Next take equation (3):
—x—4y+3z=—20 Equation (3)
—x—4(2x—z—-15)+3z=-20 Substitute 2x—=z—15 fory . from (4)
—x—8x+4z+60+3z=-20 Use distributive property
—Ox+7=z+60=-20 Combine like terms
—Ox4+7z=—80 Subtract 60 from both sides
—Ox4+7z=-80 . (6)

Now solve the system in two variables:
Multiply equation (3) by 7,
14x—-3z=85
(7)14x—3z=(7)85

O8x—21z=595 New equation 1
Multiply equation (6) by 3,
—Ox+7z=—80

(3)(—9x+7z)=(3)(—80)
—2T7x+21z=-240 New equation 2



Add the two new equations, then,

98x—21z= 3595
—27x+ 21z =-240
Tix =355
x=1 Divide both sides by 71
Therefore,
x=35|.
Substitute 5 for x in equation (4) or (3), and solve for =z, as follows:
—Ox+7z=—80 Equation (3)
—9(5)+7z=-80 Substitute 5 forx
—45+7z=-80 Multiply
Tz=-35 Add 45 on both sides
Z=—3 Divide both sides by 7

atep 3: To solve for y, substitute 5 forx , and, —5 forz , in the revised equation (1), then,

y=2x—z-15
=2(5}—{—5)—15 Substitute 5 forx, —5 for =
- ;D +3-1 Multiply and then combine the like terms
Therefore,
y=0.

Hence, the solution set as ordered triple 1s(( 5.0, —5} }

Answer 17e.

Humber the equations.
dx + y+ 5z = 40 Equation 1

—3x+ 2y +4z =10 Equation 2
x—y—dz = -2 Ecuation 3

molve equation 3 for any one variable, say, v
v =2-2z+x Hew equation 1

substitute the expression for v in equation 1 and sumplify.
dx+2-2z+x+2z = -40

Sx 4+ 243 = —40



Subtract 2 from both the sides.
Sx+243z2-2=-40-2

Sx 43z = =42 Hew equation 2

substitute 2 — 22 + x for v in equation 2 and sunplify.
—3x+2[2—22+1)+42 = 10
—Zx+d-dz+ dx+4z = 10
-x+4 =10

Subtract 4 from both the sides.
—-x+4-4 =10-4

—x =6

Diwvide both the sides by -1
-x b
-1 -1
X =i—b
substitute —6 for x 1 new equation 2 and solve forz.
5[—6) + 3z = —42
3043z = 42
28 = —12
z =—4

substitute —6 for x, and -4 for z 1n new equation 1 to 1solate w
¥ =2-2[41+ (-6

2+ 8-6

= 4

Therefore, the ordered triple 15 (-6, 4, -4



Answer 18e.

Consider the system

x+Ipy—e=12 ... (1)
2x+4y—-2z=6 . __ (2)
—x—2p+E==06 ... (3)

Because the coefficient of x 1n equation (1) 151, we write,
x=—3y+z+12

Substitute the expression in equations (2) and (3) , to convert the system into a linear
system in two variables.

2x+4y—-2=z= Equation (2)
2(By+z+12)+4y—-2z=6 Substitute —3y+z+12 for x
—6y+2z+24+4y—2z=6 Simplify
—2y+24=6
—2y=-18
y=9
—x—2y+z=—"0 Equation (3)
—(3y+z+12)-2y+z=-6 Substitute —3y+z+12 for x
3Jy—z—12-2y+z=—6 simplify
y—12=-6
y=6

Since9 = 6. 1s not true,
Thus, the given system has no solution.

Answer 19e.

Mumber the equations.

2x—v+z=-2 Equation 1
x4+ 3y —4dz = & Equation 2
3+ 2y + 32z =—6 Equation 3

solve equation 1 for any one variable, say, z.
zZ = —2— 2K+ y Hew equation 1

substitute the expression for 2 1n equation 2 and sumplify.

5x+3y—4|:—2—2x+yj =&
fx+ 3y +8+8x—-4y = B
ldx—y+8 =3



subtract 8 from both the sides.
dx—y+8-8=8-38

d4x—y =10 Mew equation 2

Substitute 2 — 2z + x for v ih equation 2 and simplify.
—3x+2y+3[—2—2x+y:] ==
=3x+2y—-6-6x+3y = -6
-9x+5y—-6 = -6

Add & to both the sides.
-9x+0v-6+6=-6+6

—S9x+5y =10 Mew equation 3

molve new equattons 1 and 2 to eliminate any one of the variables, say, ».
Add 5 times new equation 2 to new equation 3.

=5 New equation 2 =70x -5y =10
—Sx+oy =10
flx =0

Divide both the sides by 61

slx _ 0
61 61
% =10

substitute 0 for x 10 new equation 3 to 1solate v

~5(0)+ 5y = 0
Sy = (0
y=10

Substitute 0 for x and v 1in equation 1 and solve for =z
2(0j-0+z = -2

z=—-2

Therefore, the ordered triple 13 (0, 0, =2



Answer 20e.
Consider the system

3x+5y—=z=12 ... (1)

x+y+z=0 ... (2)

—x+2y+2z=-27 _____. (3)

Because the coefficient of x in equation (2) 151, we write,
X=—y—=z

Substitute the expression in equations (1) and (3) , to convert the system into a linear
system in two variables.

3x45y—z=12 Equation (1)
I(—y—z)+5y—z=12 Substitute —y—z for x
—3y—3z4+5y—=z=12
2y—4=z=12
y—2z=6 . (4)
substitute —y—2z for x 1n (3)
—x+2y+2z=-27 Equation (3)
—(—y—2)+2y+22=-27 Substitute —y—z for x
y+z+2y+2z=-27
3y+3z=-27
y+z=—9 . (3)

Now solve the system in two variables
Multiply equation (3) with 2 and add to the equation (4)

v—2z=6
2y+2z=-18
3v=-12 Add

Therefore, | y= —4]

substitute —4 for 3 in equations (4) or (3)

y—2z=06 Equation (4)
—4-2:z=6 Substitute —4 for y
—2z=10
Z=—5

Again substitute —4 for v and —5 for ¢ into the revised equation of (2).
X=—y—Z

=-(~4)-(5)
=445
=9
x=9
Therefore the solution 1s ILS‘ —. —5} )




Answer 21e.

The second equation has been multiplied by 2 and added to the first equation.
By multiplying the second equation by 2, the new equation obtained should be

bx +dy+ 22 =22
The error 15 that 2y 15 written instead of 4y

To correct the error, add 2 times the second equation to the first equation
x4+ y—2z = 23

bx +4v+ 2z = 22

8x + oy = 45

Answer 22e.
Consider the system

eryp—Lbg=2y (1)
3x+2y4+=z=11 . (2)
x—y+z=-2 . (3)

Use elimination method to solve the system

Because the coefficient of z 1n equation (2) 15 1,

From (2), z=—"F3x—-2y+11

Substitute the expression in equation (1) , to covert the system into a linear system in two
variables.

2x+y-—2z=123 Equation (1)
2x+y—2(Bx-2y+11)=23 Substitute —3x—2y+11 for =
2x+y+6x+4y—-22=23
Bx+5y—-22=123
8x+3y=45

Thus 1s the first equation 1n two variables.

Answer 23e.

“We can solve the three equations.
Mumber the given equations.
2x + v+ 3z = 10 Equation 1

2x— y+4z =5 Equation 2

Sx—2y+7z =12 Equation =2

molve equation 2 for any of the variable, say, ».

v =3x+4z -8

substitute 3x + 4z — 8 for v in equation 1 and simplify.
2x+5(3x+4z—8)+32 = 10

2+ 15x + 20z - 40+ 5z = 10

17x+ 232 -40 = 10

Add 40 to both the sides.
17x+ 23z — 404+ 40 = 10 + 40

17x+ 23z = 20 DHNew Equation 1
substitute 3x + 4z — B for v in equation (3) and simplify.
Sx— 2(3x+4z—8)+?2 = 12

Sx—bx—Bz+16+7z = 12
-x+1l6—z =12



Subtract 16 from both the sides.
—x+16-z—-16 = 12 -16

—x—z =—-4  HMNew Equation 2

molve new equations 1 and 2 to eliminate any one of the variables, say, x.
Add 17 times new equation 2 to new equation 1.

17x+ 23z = 30
17 = New Equation 2 = -17x - 17z = —éhk

bz = =18

Divide each side by 6.

6z  —18
6 6

Zi= —3
substitute the value of z in new equation 2 and 1solate the value of x.
—x—[-3) = -4

-x+3=-4

—# = =1
£ =7

substitute the values of x andzin v = 32+ 4z — 8 and solve for v

y =37 +4(-3) -8
= 21-12-38
=1

The solution of the given system of equations 12 (7, 1, =30
Therefore. the correct answer 15 chotce &

Answer 24e.
Consider the system
2x—-2y—z=6 ... (1)
—x+y+3z=-3
3x—3y+2z=9 ... (3)



(a)

Consider the solution {—x, X+ E,D)

Check:

Equation (1): 2x—2y—z=6
2{—1]—2(x+2}—0=ﬁ Substitute {x,y,z}z(—x,x+2,ﬂ]
2x-2x-4=6
—4x—4=06 False

Therefore (—x,x+2.0) 1s not a solution of the given system

g-:::nsider the solution {x,x—lﬂ}
Check:
Equation (1): 2x—2y—z=6
2I—2(I—3)—ﬂ=ﬁ Substitute (x,y,z}z(x,x—lﬂ)
2x—2x+6=6
6=6 True
Equation (2): —x+y+3z=—3
—x+x—3+3({})=—3 Substitute {x,y,z)z(x,x—lﬂ)
—3=—73 True
Equation (3): 3x—-3y+2z=
31—3(.:—3:]—?2({}):9 Substitute {x,y,z}=(x,x—3,ﬂ)
3x—3x+94+0=9
9=9 True

Therefore [I, x—3, ﬂ) 15 the solution of the given system,

Hence the correct answer 1s (B).

Answer 25e.
Mumber the equations.
x+o0y—2z = -1 Eqguation 1
-x—2y+ z =16  Equaton 2
—2x ="y +3z =7 Equation 3



STEP 1 Eewrite the system as a linear system in two variables.
Add Equation 2 to Equation 1.

x4+ vy —dz = -1
-x—2y+z =5

3y— 2z =95 Mew Equation 1

LAdd 2 times Equation 1 to Equation 3.
2% Equation 1= 2x+ 10y -4z = -2

—2x-Tlv+32z =7

3y — z =5 HMNewEquation 2

STEP 2 wolve the new linear system for both of 1ts variables.
Add -1 times new equation & to new equation 1.

iy —z =3
—Sy+g =—1
0=10

The equation obtained 15 an dentity 0 = 0. Therefore, the systetmn has
infinitely many solutions.

STEP? Describe the solutions of the system.
molve new equation 1 forz.
z=32y—-5

substitute this value 1n equation 1 to get the value of v
x+5y—2(3y-5) = -1
x4+ oy -6y +10 = -1
x—y+10 = -1
xr=v—11

Therefore, any ordered triple of the form (v — 11, v, 3y — 23 15 a solution of the given
system.



Answer 26e.

Consider the system
4x+5v+3z=15
x—3y+2z=—06 ... (2)

—x+2y—z=3% .. (3)

To solve the system, use elimination method.

Rewrite the system as linear system in two variables

Multiply equation (2) with —4 and add to the equation (1)

dx+5y+3z=15
—Ax+12y—-8z=24

17y—-52z=39 ___ (4) Add

Agamn multiply equation (3) with 4 and add to the equation (1).
dx+3y+3z=15

—4x+8y—4z=12
13y—=z=27 (5) Add

Now solve the linear system in two vanables
Multiply equation (3) with 5 and add to the equation (4).

17y—5z=39
—b5y+5z=—135
—48y =-96 Add
Therefore, |y =2

Substitute 2 for y in equation (5), and solve forz .

13y—z=27 Equation (3)
13(2)-z=27 Substitute for 2 for y
26—z=27
—z=1

Therefore, |z2=—1

Apgain substitute 2 for y and —1 for z into one of the given equations.

x—3y+2z=-—"56 Equation (2)
x—3(2)+2(-1)=-6 Substitute 2 for y, —1 for =
x—6-2=—6
x—8=-6

Therefore,

Therefore the solution 1s {2, l—l) .




Answer 27e.

Humber the equations.
bx+ y— z = -2 Equation 1

x4+ by + 3z = 23 Equation 2
—x+ y+2dz =15 Equation 2
STEP 1 Eewrite the system as a linear system in two vartables. Solve equation (3)
for v,

v =54 x—-2z New Equation 1

substitute o+ x — 22 for v 1n Equation 1.
br+o+tx—dr—z=-2

Combine the like terms.

Tr+5-3z=-2
subtract 5 from each side.
Tx+5-3z-5=-2-5

Tx—3z = =7 MNew Equation 2

substitute 5+ x — 2z for v 1n Equation 2.
x+60+x-22)+32=23

Apply the distributive property.
x+30+6x— 122+ 32z=25

Cotmbine the like terms.

Tr+30-8z=123

subtract 30 from each side.
Tx+ 30 -89z —30 = 23— 30

dE— 9= =T Hew Equation 3

STEP 2 =olve the new linear system for both of 1ts variables.
Add -1 times new equation 2 to new equation 3.

Tx -3z = -7
=-Jx+ 8 =7

bz = ()

solve for 2z Divide each side by 6.
fiz
£

= =

= oo | o



STEP 3 substitute O for z in new equation 3 to get the value of x and evaluate.

Tx—9(0) = =7
o= =7
xr = -1

substitute O for z, and =1 for x 1n new equation 1 to get the value of ¥ and

evaluate.
¥y =5+ (-1)-2(0)
=5-1-10
= ¢
Check the walues of x, ¥, and z 1n each of the original equations.
7 7 ?
6(—1)+4—U=—2 —1+6[4)+3|:D)= 23 —[—1)+4+2|:D) =5
¢ ? ¢
-64+4 = -2 -1+24 40 =23 1+4+0 =75
? ? ?
—2=-2v 23 = 23w 5=5

The solutions check
Therefore, the ordered triple 15 (-1, 4, 0},

Answer 28e.

Consider the system
x+2y=-1 . (1)
3x—y+42z=17 ... (2)
—Ax4+2y—3z=-30 . _ (3)

Because the coefficient of x in equation (1)1s 1.
We use substitution method to solve the system
From equation (1)

x=—"2y—-1
Substitute the expression in equation (2) and (3)

3x—y+4z=17 Write Equation (2)
3(2y-1)-y+4z=17 Substitute —2y—1 for x

—6y—3—y+4z=17
—Fpedz=20 L. (4)
—4x+2y—3z=-30 Write Equation (3)
—4{—2}' —1)+2y—32 =-30 Substitute —2y—1 for x
Sy+44+2y—-3z=-730
10y—3z=-34 ... (3)

Now solve the system in two variables

Multiply equation (4) with 3 and add to multiply the equation (3) with 4
(4)><3 = —21y+12z =60

(5}}{ 4 =40y-12z=-136

Therefore, |y =—4




Substitute —4 for y into equation (4) or (3)

10y—3z=-34 Equation (3)
10(—4)-3z=-34 Substitute —4 for ¥
—40—-3z=-34
—3z=6
Therefore,

Now substitute —4 for v and —2 for z in the revised equation (1), and solve for x
x=-2y-1

=-2(-4)-1

=8-1

=7
x="7

Therefore the solution 1s {?, —4. —2} }

Answer 29e.

Humber the equations.
2x— y+ 2z=-21 Equation 1

x+ov—- z= 25 Equation 2
—Zx+Z2yv+dz= 6 Equation 2

STEP 1 Eewrite the system az a linear system in two variables.
bAdd -2 times Equation 2 to Equation 1.

2x— v+ 2z =-21
-2 ¥ Equation 2 =-2x— 10y + 2z = 20

-1y +4z=-71 DHNew Equation 1

Add 2 times Equation 2 to Equation 3.
2% Equation 2 =3x 4+ 15y — 3z = 75

—3x+ 2y +4dz =6

17v + z = 81 HNew Equation 2



STEP 2 =olve the new linear system for both of 1ts variables.
Ldd -4 times new equation 2 to new equation 1.

-1y +4z=-"71
— by — 4z = — 324
—T78y =— 395

Divide both the sides by =79

—79y =395
~79 —79
y =25

substitute O for v in any of the new equations, say, new equation 2 to find
the value of 2.

1?[5) +z = ¥l
B+ z = Bl
z =—4

STEP 3 substitute —4 forz, and 5 for v 1o any of the original equations, say,

equation 1 to find the value of x.
2x—5+2|:—4) = —21
2x—5-8=-21

2r—13 = -21
2= =8
x=—-4

Check the walues of x, ¥, and z 1n each of the original equations.
7 7

2(—4)— 5+ 2(—4) = 21 —4+ﬂﬂ—ﬁ4)225 3[4+ 2(5) +4(4) = 6

-8—-5-8=-21 -4 +25+4 =25 12+10-16 = 6

| IS |
| I T

7
-21=-21+ 25 =25 v =6
The solutions checl

Therefore, the ordered triple 15 (4, 5, -4,



Answer 30e.

Consider the system

4x—-8y+2z=10 .. (1)
—3x+y—-2z=6 .. (2)
2x—4y+z=8 (3)
Multiply equation (3) with —2 and add to the equation (1),
4x—-8y+2z=10
—4x+8y—2z=-16
0=-6 Add

Because 0 =—6_ 1s false, Therefore, the original system has no solution.

Answer 3le.
Mumber the equations.
—x+oy- z=-16 Equation 1
2x+ 3y +4z = 186 Equation 2
x4+ y— z =-48 Equation 2

STEP 1 Eewrite the system as a linear system in two variables.
Ldd Equation 2 to Equation 1.

-x+oyv—- z =-16
r+ y— z=-8

by — 2z = —24 HNew Equation 1

Add 2 times Equation 1 to Equation 2.
2x+ 3v+4z = 18

2 Equatton 1 =—-2x+ 10y — 2z = - 32

13y 4+ 2z = =14  New Equation 2

STEP 2 molve the new linear svstem for both of 1ts variables.
Add new equation £ to new equation 1.

by — 2z = —24
13y 4+ 2z = =14

19y = —38

Diwvide both the sides by 19,
18y 38
1% 14
= =2



substitute —2 for v in any of the new equations, say, new equation 2 to find
the value of z.

13(—2) + 2z = -14
26 +2z = -14
2z = 12
z = B
STEP 2 substitute & for z, and =2 for v in any of the original equations, say,

equation 1 to find the value of x.
-x+ 5(—2) -6 = -16

-x—-10-6=-16&
-x=16 = =16
—x= [
x =0

Check the values of x, v, and z in each of the original equations.
?

—0+5(—2)—5?=—15 2(0)+3(-2) +4(6) =18 0+(-2)-6

]

= -3
7 7 7
—0-10-6=-16 D—64+24 =18 —2—6=-8
7 7 7
-16 = =16 v 18 =18+ -8 =-8v

The solutions check.
Therefore, the ordered triple 15 (0, =2, 6.

Answer 32e.

Consider the system

2x—y+4z=19  _____. (1)
—x+3y-2z=-T7T ... (2)
4x+2y+3z=37 ... (3)

To solve the system_ use elimination method
Multiply the equation (2) by 2 and add the result to equation (1),

2x—y+4z=19
—2x+6y—4z=-14
Sy =%

Therefore, |v=1




Multiply the equation (1) by -2 and add the result to equation (3),
—4x+2y—8z=-38
Ax+2y+3z=37

dy-5z=-1 New equation (1)
Substitute y =11in New equation (1)

4(1)-5z=-1
4-5z=-1
—5z=-5

Therefore, ==

Substitute 1 for y and 1 for z in one of the original equations.
2x—y+4z=19 Equation (1)
2x—1+4(1)=19 Substitute 1 for v and 1 for =
2x—-1+4=19
2x+3=19
2x=16
x=§

Therefore, the solution is I::E, 1.1)|.

Answer 33e.

IMumber the equations.

x+ y+ z=3 Equation 1
Zx—dy+ 2z = —28 Equation 2
—x 4oy + z =23 Equation 2

STEP 1 Eewrite the system as a linear system in two vartables. Solve equation (1)
for x.
X =5-y-2z2 Hew Equation 1

substitute 3 — v —z for x 1n equation (2).
A3 —y—z)—dy+ 2z=-28

Apply the distributive property.
Q—ly—Zz—dy+2z=-2%8
Cotnbine the like terms.
-ty —z=-28
subtract 9 from each side.
9—Ty—z-9=-28-9

—fy—z = =37 Hew Equation 2



Substitute 3 — ¥ —z for x in equation (3.
—(3—y—-z)toy+z=23

Lpply the distributive property.
—3+tytz+oy+z=23

smnp ity
by + 2z = 26 DMNew Equation 3

STEFP 2 Solve the new linear syatem for both of its variables.
Ldd 2 times new equation 2 to new equation 3.
by + 2z = 26

—-1dy -2z = =74

— 8y = —48

solwe for v, Divide each side by —5.

-8y 48
-8 -8
¥y =6
STEP 3 substitute & for v in new equation 3 to get the value of ¥ and evaluate.
6(6) + 2z = 26
364 2z = 26
2z = =10
z =-=5

substitute =5 forz, and 6 for v in new equation 1 to get the value of x and

evaluate.
x:3—6—[—5)
=3-64+5
= 2

Therefore, the ordered triple 15 (2, 6, =57



Answer 34e.

(a)
Consider system

x+4y-2z=12 ... (1)
3Ix—y+4z=6 ... (2)
—x+3y+z=—"9 .. (3)

Use elimination method to solve the system from equation (1) and (2)
—3x-12y+6z=-36

3x—y+4z=6
—13y+10z=-30 ___ (4) Add
From equations (1) and (3)
Add
x+4y-2z=12
—x+3y+z=-9
Jy—z=3 . (5) Add

Now solve the system in two variables
Multiply equation (3) with 10 and add to the equation (4),
—13y+10z=-30
T0y—10z=30
57Ty=0  Add

y=0

Substitute 0 for y in equation (5).

Ty—z=3 Equation (3)
?[ﬂ]—z=3 Substitute 0 for y
O—z=
z=-3

Now substitute 0 for y and —3 for z into one of the original equations and solve for
x-.

x+4y—-2z=12 Equation (1)
x+4(0)-2(-3)=12 Substitute 0 for y and —3 for =
x+0+6=12
x==6

Therefore the solution 1s (6, ﬂ,—3}




(b)

Consider the system,
3x+y—-2z=10 ... (1)
6bx+2y—4z=-1 ... (2)
xrdprfe=7 ... (3)

When we multiply equation (1) with —2 and add to equation (2) , we get
—b6x—-2y+4z=-20
bx+2y—4z=-1
0=-21 Add

Because we obtain 0 =—21, a false equation.
We can conclude that the oniginal system has no solution.

(c)

Consider the system
x+y+z=3 (1)
EEpog=R 0 (2)
2x+2y+z=6 ... (3)
From equation (1) and (2)
x+y+z=3
x+y—z=3
2x+2y=6 Add
wF =8 e (4)
From equations (2) and (3)
x+y—z=3
2x+2y+z=6
3x+3y=9 Add
x+yv=3 . (3)

Again on solving equation (4) and (3)
Multiply equation (4) with —1 and add to the equation (3),
—x—y=—3
x+y=3
0=0 Add
Because we obtain the identity 0 =0 the system has infinitely many solutions.



Answer 35e.

iZlear the fractions in the equations. Multiply each side of equation 1 by 2, equation 2 by
4, and equation = by &

2x+v+z=23
X+ y+bz=7
2x+ 9% +4z =13

Mumber the equations.

2x+ v +z =5  Equation 1
x4+ v+ 6z="7 Equaton 2
2x+ 9% +4z =13 Equation 3

STEP 1 Eewrite the system as a linear system 1n two variables.
Add -1 tirnes Equation 2 to Equation 1.
2x+y +z =5
—1xEquation 2 = —3x— y—bz=-7

-x — 5z = —2 MNew Equation 1

Add 9 times Equation 1 to —1 times Equation 3.
9 Equation 1 = 18x+ 9y + 92 = 45

—1x Equation 2 = —2x — 9y — 4z = —13

l6x + 5z = 32  DMNew Equation 2

STEP 2 molve the new linear system for both of 1ts variables.
Add new equation 2 to new equation 1.
~x—Jg=-2
lax 4+ 5z = 32

15x = 30

Divide both the sides by 15
15x 30
15 15

xo= 2



substitute 2 for x 1n any of the new equations, say, new equation 1 to find
the value of 2.

=2 =8z ==2
Sr =0
z =1
STEP 2 cubstitute 0 for z, and 2 for x 10 any of the oniginal equations, say,

equation 1 to find the value ofy.
2(2)+y+0=5

4+y =25
y=1

Therefore, the ordered triple 15 (2, 1, 0).

Answer 36e.

Consider the system

1 5 2 4
—x+—-y+-z=-—
5 &% 3 3
1 2 1 5
—X+—-y+—z=—
6 37 4 6
2 1 3 4
—X+t—-yt—z=—
3 6 2 3

On multiplying the first and last equation by 6, and the second equation by 12, we get
the new system

2x+5y+4z=8 ... .. (1)
2x+8y+3z=10 ... (2)
dx+y+9z=8 (3)
Multiply the equation (1) by -1 and add the result to equation (2),
—2x—-5y—4z=-8
2x+8y+3z=10
3y—z=2 ... {4} Add

Multiply the equation (1) by -2 and add the result to equation (3),
—4x—10y—-8z=-16
dx+y+9z=8

~9y+z=-8 .. (5) Add




Apgain solve the equations (4) and (5) for the variables y and = .
3y—z=2

—Oy+z=-8
—-6y=—-6 Add
Therefore, |y =1
Substitute 1 for y in equation (4) or (3)
Jy—=z=2 Equation (4)
3(1)—=z=2 Substitute 1 for y
S—gp=]
=gre=]
Therefore,
To get the variable x | substitute 1 for y and 1 for z in one the revised equation
2x+dy+4z= Equation (1)
2x+5(1)+z(1)=8 Substitute 1 for y and 1 for =z
2x+5+4=8
2x+9=8§
2x=-1
Therefore, |x = _El

Therefore the solution 1s [_—11 1] )

Answer 37e.
Mumber the equations.
x+2yv—3z=a Equaton 1
—-x— ¥+ z=5 Equaton 2
2x+ 3y —2z=¢ Equaton 3

Eeplace x with =1, ¥ with 2, and z with =3 in Equation 1.
-1+22-3(-31=a

simplify.
-1+4+9

12

Il
b

I
!



substitute —1 for x, 2 for ¥, and =3 for z in Equation 2 and evaluate.
(1) =2 (=3) =
1-2-3=56
—4 =&

How, put the values for x, v, and z in Equation = to get the value of ¢

-1+ 3(2) - 2(-=c

Evaluate.
-24+64+6 =r¢
-2+412 = ¢
10 = ¢

since (—1, 2, =3) satisfies all the three equation, when @ 13 12, & 15 -4, and £ 15 10, the
given linear system of equations has (-1, 2, =3) az itz only solution.

Answer 38e.
Consider the following system,

w+x+y+z=2 . (1)
2w—x+2y-=2z=1 (2)
—w+2x—y+2z=-2 . (3)
w+x+y—=z=—1-5 . (4)
First convert the system into linear system of three variables.
solve equations (1), and, (2), then,
w+x+ y+z=2
2w—x+2y—z=1 Add
3w +3y =3
w+y=1 Divide both sidesby 3 ... (a)

Next solve equations (1), and, (3), then,
Multiply equation (1) by -2, get,
w+x+y+z=2
(—2)[w+x+_1.=+z} = {—2]{2}
—2w—2x-2y-2z=-4
Add the above resultant equation, and, equation (3), then,
—2w—-2x—-2y-2z=-4
- wt+2x— y+2z=-12 Add
—3w -3y =6
w+y=2 Divide both sides by —3 e (b)




solve equations (a), and, (b), then,
wty= 1
—w—y=-2 Add

0=-3
Because, the condition 0=-3 is not true, so, conclude that the given system has no

solution.

Answer 39e.

Mumber the equations.
2w+ x—Z2v+z= 4 Equation 1

w—2x+ v+ z= 32 Edquation 2
-wH+2x+2y— z=-10 Equation 3
w+ x— y+3z= 14 Equation 4

STEP 1 Eewrite the system as a linear system in three variables.
Ldd Equation 1 to Equation 3.
dw+ x—3v+z= 4
—wH+2x+2y— z=-10
w4+ 3x— ¥ = —6  MNewEquation 1

Add =3 times Equation 2 to Equation 4.
—3x Equation 2 =—-3w+ 5%x — 5y — 3z = 964
w+ xr— y+3 = 14

—2w+ 10x — 4y = —82 Mew Equation 2

Add 2 times new equation 1 to new equation 2.
2w+ bx — 2y = —12
2w+ 10x — 4y = -82
lox— 6y =-96 MNew Equation 3

Ldd Equation 2 to Equation 3.
w—3x+ v+ z= 32
-wH+2x+2y—z=-10
—-x+ 3y = 22 IMew Equation 4




STEP 2 =olve the new linear systemn for both of its variables.
Ldd 2 times new equation 4 to new equation 3.

—2x + 6y = 44
lbx — 6y =-94
14x = —30

Divide both the sides by 14

4z _ =50
14 14
25
r=—-—
5

: 25 : :
substitute —— for x 1n new equation 4 to find the value of

—[—E]H}::zz

7
25
— 43y = 22
- Y
129
2y = —
# 7
o o
0]
. 25 43 . .
STEP3 substitute —? for x, and = tor v 1in new equation 1.
7 7
im0l
7 7
o
7
76
W= —
7

43 Fi

. 25 . .
cubstitute — — for x, — tor v, and = in any one of the original

equations, say, Equation 1.

CRE RO

122 25 128
—_— — - —+ z=4
7 7
—E—I— z=4
5
a0
F =
5

Therefore, the solution 15 [E —E E E]

70070777



Answer 40e.

Consider the following system,
w+2x+5y=11 . (1)
—2w+x+4y+2z=—7
w+2x—2y+5z=3
—Sw+x=-1 (4)

step 1: Because the coefficient of x in equation (4) 151, use substitution method to solve
the system.

From equation (4), get,

x=3w-1
Now substitute the value of x in the remaining equations.
Take equation (1):
w+2x+5v=11 Equation (1)
w+2(3w—1}+5_}-'=1] Substitute 3w—1 for x
w+ow—2+5y=11 Apply distributive property
Tw+5y=13 Add 2 on both sides, and, collect the like terms
Tw+5y=13 (a)
Take equation (2):

—2w+x+4y+2z=—7 Equation (2)
—2w+3Iw—1+4y+2z=—7 Substitute 3w—1 for x
w+4y+2z=—6 Add 1 on both sides, and, collect the like terms
w+dy+2z=—6 (b)
Also, take equation (3):
w+2x—2y+52=3 Equation (3)
w+2(3w—1)—2y+5z=3 Substitute 3w—1 for x
w+bw—2-2y+5z= Apply distributive property
Tw—=2y+5z=5 Add 2 on both sides, and, collect the like terms
Tw—2y+52z=5

Step 2: To, eliminate z, from equations (b), and, (c), multiply equation (b) by—5, and,
equation (c), by 2, then, add the resultant equations.
Multiply equation (b) by —5,
wtdy+2z=-6
(—3)(w+4y+2z)=(-5)(—6)
—Sw—20y—10z =30 New equation 1
Multiply equation (c) by 2,
Tw—2y+5z=5
(2)(Tw—2p+52)=(2)(5)
14w—4y+10z=10 New equation 2
Next add the resultant new equations 1 and, 2 as follows:
—Sw—20y—-10z=30
14w— 4y +10z=10

Ow—24y =40
Ow—-24y =40




Again, solve (a), and, (d) to get the values of variables w , and, y.
Multiply equation (a) by 9,
Tw+5y=13
(9)(7Tw+5y)=(9)(13)
63w+45y=117 New equation 3
Multiply equation (d) by —7,
Ow—24y =40
(=7)(9w—24y) =(-7)(40)
63w+168y =280 New equation 4

Next add the resultant new equations 3 and, 4 as follows:
63w+ 45y =117

—63w+168y =—280

213y =-163
—-163 . :
3= m Divide both sides by 213.

Therefore,
163
y=——].
B 213

substitute the value of y 1n equation (a), to solve for w:

Tw+5y=13
Tw+3 L] =13 Slﬂ::-st:itl.ltlf:—E for y.
213 213
815 YR
Tw— 3 =13 Apply distributive property
W= ﬁ Add Eﬂﬂ both sides, and, simplify
213 213
512
=— Divide both sides by 7
213



Substitute y, and, w values 1n equation (c), to solve for z:

Tw=2y+5z=
\
?(E)_E[_EJ”Eﬂ Substitute—~— for y , and, 2+ for
213 213 213 213
ﬁ + ﬁ +5z=5 Multiply
213 213
%4.55 =5 Combine the like terms
Simpli
__ 389 B
213
Therefore,
__ 569
213|

step 3: To solve for x, substitute ;—E for w , 1n the revised equation (4), then,
x=3w-1
r=3 [ﬁJ -1
213

1323
X =—
213

Thus the solution set 1s

512 1323 163 569
2137 2137 2137 213 )|

STEP 1 Eewrite the system as a linear system in three variables.
Ldd Equation 2 to =1 times Equation 4.

-w—2x+y=-13
—1xEquatten 2= w+ x—y= &

- x = -5

Diwvide each side by —1.
-x =5
-1 -1

x=25



STEP 2 Eewrite the linear system in two variables. Substitute 5 for x in Equation 1

and simplify.
2w+?[5:l - Zy = 41
2w+ 35— 3y = 41
2w— 3y =6 Mew equation 1

substitute O for x 1n Equation 2 and simphify.
—W — 2(5) + ¥y =13
—w—104+y = -13
w4+ y = -3 MNew equation 2

STEP? molve the new linear system for both of itz variables.
Ldd new equation 1 to 3 times new equation 2.

2w—3y= b

—3w+3y=-9

Divide both the sides by —1.

=
=1 ~]
W= 3

Substitute 5 for x, and 3 for w in Equation 1 to find the walue of ».
2031 +7(5) -3y = 41

41— 3y = 41
-3y =0
y =10

cubstitute 5 for x, and 3 for w in Equation 3 to find the value of 2z,
—2[3) +4[5) +z =12

—-6+204+z = 12
4+z =12
z= -2

Therefore, the solution 15 (3, 5, 0, =23



Answer 42e.

Consider the following costs at a pizza shop,

The cost of two small pizzas, a liter of soda, and, a salad 1s $14.

The cost of one small pizza, a liter of soda, and, three salads 1s $15.

The cost of three small pizzas and, a liter of soda is $16.

Next, find the cost of one small pizza, cost of one liter of soda, and, cost of one salad.
Let x.y and z be the cost of pizza, a liter of soda, and, a salad respectively.

From the given data, write the system as,

2x+y+z=4 .. (1)
x+y+3=z=1 (2)
x+y=1¢6 . (3)

Solve the system as follows:

step 1: Use substitution method to convert the three variables linear system as a two
variables linear system as follows:

Because, the coefficient of v 1n equation (3) 151, so, from equation (3),

y=—3x+16.
Substitute the expression y=—3x+16 | in equations (1), and, (2).
Take equation (1):
2x+y+z=14 Equation (1)
2x—3x+16+z=14 Substitute —3x+16 for y
—x+164+z=14 Combine the like terms
—x+z=—2 Subtract 16 from both sides
== @ (4)
Next take equation (2):
x+y+3z=15 Equation (2)
x—3x+16+3z=15 Substitute —3x+16 for y
—2x+1643z=15 Combine the like terms
—2x+3z=-1 Subtract 16 from both sides
—2x+3z=-1 . (5)

atep 2: Now solve the new linear system inx | and, z.
First multiply equation (4) by -2,

—x+z=—2
(2)(=x+2)=(=2)(=2)
2x—2z=4 New equation 1
Add the new equation 1, and, equation (), then,
2x—-2z= 4
—2x+3z=-1
z=3

Therefore,
z=3|.

To solve for x, substitute 3 for z | in equation (4) or (3), then,
—x+z=—2 Equation (4)
—x+3=-2 Substitute 3 for z

— =% Subtract 3 from both sides

=5 Davide both sides by —1



Step 3: To solve for y, substitute 5 for x | in the revised equation (3), then,

y=-3x+16 Equation (3)
=-3(5)+16 Substitute 5 for x
- 1_1 +n Multiply and then add
Therefore,
y=1.

Therefore, the cost of one small pizza is, the cost of one liter of soda is . and, the
cost of one salad 15 EI )

Answer 43e.

STEP 1 Write verbal models for the given situation.
07 Ist 0.5 2nd 0.5 3rd Total gallons of
delivery of i delivery of i delivery of _ Jrange
Drange Crange Orange umce
Juice McE Juice delivered
02 1st 0.5 2nd 0.5 3rd Total gallons of
delivery of i delivery of i delivery of _ Pineapple
Pineapple Pineapple Fineapple Mce
Juice juice fuce delivered
0.1 1st 0.2 2nd 0.4. 3rd Total gallons of
delivery of I delivery of " delivery of _ rapefiuit
Garapefuit Grapefrt Grapefrut umce
uice Mce uce delivered
STEP 2 Write a system of equations.

Let x be the number of gallons of juice recetved 1in the first delivery, y be
the number of gallons of Juice received in the second delivery, and z be the
number of gallons of juice received in the third delivery.

07x+ 05y +03z=1200 Equation 1
0.2x + 0.3y + 0.5z = 300 Equation 2
O lx+ 02y + 04z =1000 Equation 3



STEP 3 Eewrite the system as a linear system in two variables.
Add Equation 1 to =1 times Equation 2.

07x+ 05y 4+ 03z =1200
-1 = Equation 2 =-02x - 03y — 0.3z = =900

0.5x 4+ 0.2y = 200 MNew Equation 1

Add 4 times Equation 2 to =3 tunes Equation 3.
0Bx+12y+12z= 3600

—0.3x - 06y — 12z =-2000
0.5x 4+ 0.6 = 600 IMNew Equation 2

STEP 4 molve the new linear system for both of its variables.
Add new equation 1 to —1 times new equation 2.

0.3x+ 02y = 300
—0.5x - 0.6y =-600

— 0.4y = —300

Diwide both the sides by —0.4

—04y _ —300
—04 04
y = 750

substitute 700 for x 1n new equation 2 to find the value of x.

0.5x + 0.6{750) = 600

0.5x + 450 = 600
0.5x =150
x = 300

cubstitute 200 for x and 750 for v 1n any one of the original equations, say,
Equation 1 and evaluate.

0.7(300) + 0.5{750) + 0.3z = 1200
210 + 375 + 0.3z = 1200

585 + 0.3z = 1200

03 = 615

z = 2050

Therefore, the health club received 300 gallons of juice in the first delivery, 750 gallons
in the second delivery, and 2050 gallons of juice in the third delivery.



Answer 45e.

a. STEP 1 Write verbal models for the given situation.
HMumber TMumber TMumber
of of of
first-place + second-place +  third-place
finishers finishers finishers
S Mumber 3. Mumber Iumber
of of of
first-place + second-place  +  third-place
finishers finishers finizhers
Thumber HMumber TMumber
of of of
second-place B first-place i third-place
tinishers finishers finshers
STEP 2 Write a system of equations.

Total
number
— of

events

Combined

numhber

of points

Let frepresents the number of athletes who finished in first place, &
represents number of athletes who finished 1n second place, and £
represents the number of athletes who finished in third place.

F+ s +i=20 Equation 1
S+ s +i=68 Equation 2
g=f+¢ Eguation 3

STEP? Eewrite the systern as a linear system in two variables.

mubstitute #+ £ for s 1n Equation 1.
JHf+e+i=20

Combine the like terms.
2f +2t =20 MNew Equation 1

Substitute £+ ¢ for £ 1n Equation 2.
S+ 3+t =68

Apply the distributive property.
S+ A+ 3 ti=68

Cotmbine the lilke terms.
af +4f =68 MNew Equation 2



STEP? molve the new linear system for both of itz variables.
Ldd new equation 2 to —2 tines new equation 1.

8f +4t= 683
—4f — 4t = —40
4f = 28

molve for £ Divide each side by 4.

47 28
4 4
Fosd
substitute 7 for Fin new equation 2 to get the value of £,

B(7) + 4t =63
a6 + 4t = 68
4t = 12
=3

substitute 7 for £ and 3 for £ in Equation 3 and ewvaluate.
g=74+73

= 10

There are 7 athletes whe finished in first place, 10 athletes finished in
second place, and 3 athletes finizhed in third place.

h. STEP 1 WWrite the system of equations for the given situation.
It 15 given that announcement had claimed that the athletes scored a total of 70
points instead of 68 points. The second equation becomes
5F+ Es+ =70
The system of equations for the given situation is
F+ s +t=20 Equation 1

S5+ Es+:=70 Equation 2
g=Ff+¢ Equation 3

STEP 2 Wehave 27 + 26 =20 DNew Equation 1.

substitute £+ £ for & in Equation 2.
Sf+ 3+ +i="T0



Apply the distributive property.
S+ 3+ % +e=70

Combine the like terms.
af +4: =70 DMNew Equation 2

STEP 3 molve the new linear system for both of itz variables.
Ldd new equation 2 to —2 titnes new equation 1.

8f +4t= 70
—4F— 4t =—40

45 = 20

molve for £ Divide each side by 4.

a5 _ 30
4 4
f=175

since we cannot have fractions of a person, the claim 1s false.

Answer 46e.

Consider the following table which gives the amounts of mixed nuts, granola, and, dried
fruit that the three persons (You, Jeff, and, Curtis) purchased,

Mixed Nuts | Granola | Dried fruit
You 1lb 051b 11b
Jeff 21b 051b 051b
Curtis 1lb 21b 051b

Here. You spend a total of $8, Jeff spends $9. and. Curtis spends $9.
Now find the price per pound of each type of snacks.

Let x. v and z be the price per pound of mixed nuts, granola, and, dried fruit.
From the table, form a linear system as,
x+05v+=z=8 . (1)
2x+05y+05z=9
x+2y405z=9 e (3)



step 1: Use elimination method to convert the three vanables linear system as a two
variables linear system as follows:
First multiply equation (2) by —1, and, add the resultant new equation to the equation (1),
as follows:
Multiply Equation (2), by —1, then,

2x+05y+05z=9

(-1)(2x+0.5y40.52) =(-1)(9)
—2x-05y-05z=-9
Add the resultant equation to equation (1), then,

x+05y+ ==
—2x—-05y-05z=-9
— X +0.5z=-1
—x+0.5%2=-1 . (4)

Next, multiply equation (1) by —4_ and, add the resultant new equation to the equation
(3). as follows:
Multiply Equation (1), by —4 , then_
x+05y+z=
(—4)(x+05p+z)=(—4)(8)
—4x—2y—4z=-32

Add the resultant equation to equation (3), then,

—4x—-2y— 4z=-32

x+2y+05z= 9
—3x —352z=-23
3x+35==2% . (3)

atep 2: Next solve the new linear system for both of 1ts vanables.

Multiply the equation (4) by 3, and, add the resultant new equation to the equation (), as
follows:

Multiply Equation (4), by 3, then,

—x+05z=-1
(3)(=x+052) = (3)(-1)
—3x+15z=-3
Add the resultant equation to equation (1), then,
—3x4+1.5z=- 3
3x+35z= 23
52=20
z=4 Davide both sides by 5

Therefore,



To solve for x, substitute = =4 1n the equation (4), then,

—x+0.5z=-1 Equation (4)
—x+0.5(4)=-1 Substitute 4 for z
—x+2=-1 Multiply
—x=-—3 Subtract 2 from both sides
x=3 Multiply both sides by —1
Therefore,
ey

Step 3: Now substitute x=3 _ and, z=4 1n an oniginal equation, say (3), and solve for y .

x+2y+052z=9 Equation (3)
3+2{}']+ﬂ_5[4)=9 Substitute 3 forx . and, 4 for =
34+42y+2=9 Multiply
54+2y=9 Combine the like terms
2y=4 Subtract 5 from both sides
y=2 Divide both sides by 2

Therefore, the price of mixed nuts is@ per pound, the price of granola 1s E per
pound, and the price of dried fruit 1s |$4| per pound.

Answer 47e.

a. Write verbal models for the given situation
Humber Humber Mumber Total flowers
of + of + of = in each
roses lilies irises bouquet
2.5 MNumber 4. Mumber 2 - Mumber Cost of a
of * of " of - kouquet
roses lilies 11 5Es
Mumber of IMumber of IMumber of
rosSEs B 2(lilifzs i 1rises J

Write a system of equations.

Let » represzent the number of roses, § represent the number of lilies, and 7
represent the number of 1rises.

r+ i+ i=12 Equation 1
200 + 4 + & =352 Equation 2
r=20+1i) Eguation =



b. Tze the distributive property and rewrite Equation 3.
r=2i+2i HMNewEquation 1

Substitute 27 + 28 for # 10 Equation 1.
2+ 2i+i+i=12

Combine the lile terms.

A+ 35 =12 HMNew Equation 2

substitute 27 + 27 for # in Equation 2.
29(2{+ 20+ 4]+ 2i=32

Tze the distributive Property.
S+ Li+ i+ 2i =32

Combine the like terms.
B 4+ =32 MNew Equation 3

Add new equation 3 to =3 times new equation 2.

90+ 77i = 32
=9 - % =-36
-2 = —4

molve for i Diwvide each side by —2.

2 -4
B T -
=2

substitute 2 for f in new equation 3 to find the value of £

9 +7(2) = 32
9 +14 = 32
9 =18
I=2

substitute 2 for £, and 2 for i in new equation 1 to solve for »
r=2(2)+2(2)

=4 +4

=3

Therefore, there are 8 roses, 2 lilies, and 2 1rises in each bouguet.



c. Write the system of equations for the given situation. It 15 given that there 15 no
limitation on the total cost Thus, we cannot form an equation for the total cost

The system of equations for the given situation 15
r+ i+ i=12 Equation 1

r=20 +i) Equation 2

Eewrite Equation 2.

r _ .
—=/{+i Newequation 1

substitute % tor £+ 7 1in Equation 1.
r+ =12
2

Iultiply each side by 2.
2[r+%]=zma

ar +r = 24

Combine the like terms.

3r=24.

Divide each side by 3.

r_ 24
3 3
¥ =8

substitute 8 for # 10 new equation 1 and simplify.
o

— =1+

2

4=1+1i

We lenow that the possible whole number values for fand i are

j=4,i=0
P=0,i=4
i=3i=1
1=1i=3
i=2i=2

since it 15 given that each bouguet should contain all the three flowers, the
numb er of flowers cannot be zero. Thus, the possible values for fand i are
P=50=1

tel,i=3

=2 i=2

The system of equations does not have unique solution and the three possible

solutions are (8, 3, 13, (8, 1, 3), and (8, 2, 2.



Answer 48e.
Consider the following statements,
(a)

(b)
(c)

One tangerine and, one apple balance one grape fruit.
One tangerine and, one banana balance one apple.

Two grape fruits balance two bananas.
Let w,x, v, and, z denote the tangerine_ apple, grape fruit, and, banana respectively.
From the given data, write the linear system as follows,
since, one tangerine_ and_ one apple balance one grape fruit, so,

w+x=y (1)
since, one tangerine, and, one banana balance one apple, so.
w+z=x . (2)

since, two grape fruits balance two bananas.
p=3= i (3)

Now find how many tangenines will balance the one apple.

First convert the system into a linear system of two variables by using elimination
method.
First multiply equation (1) by 2, then,
wtx=y
2w+2x=2y Multiply both sides by 2
2w+ 2x =3z substitute 2y =3z | from (3)
2w—3z=-2>x .. (4)
Next multiply equation (2) by 3, then,
wtz=x
3{14-' + z) = S{x:}
3w+3z=3% . (5)
Add equations (4), and, (),
3w+3z= 3x
2w—3z=—2x

Sw =
Therefore,

x=5w.
That means one apple balances |5| tangerines.



Answer 49e.

Draw a number line. Start at 15 and mowe 8 units to the left

¥ units
Fnd to the left Start

O\ —

1012345678 9101112131415 16

We reach the final position. Therefore, 15+ (—8) =7,

Answer 50e.
Consider the expression,
—4 —(—13:} !
Now perform the indicated operation as follows:

since, the first addend, the 4, 1s negative, so, the first arrow starts at (), and, mowve 4 units
to the left as shown in below figure:

Move 4 units to left

Egﬁﬁ hSIart

H-5-4-532-1012 34 56 78 5101112151413

Recall,
To subtract a negative number, add its opposite number.
The opposite number of —13 | 15 13.
So,
—4+13.

since, the second addend, the 13, 1s positive, so, the second arrow start at—4 _ and, moves
13 units to the rnight as shown 1n below figure:

Move 13 units right
Start End

6-54-3-2-10112 34 56 78 9101112131415

Since, the second arrow ends at 9.
Therefore,

—4-(-13)=[9].

We know that the product of two numbers with the same s1gn 12 positive.

Therefore. 157 = 105,



Answer 52e.
Consider the expression,
—4(—8].
Now perform the indicated operation as follows:
Recall,
The product or division of two numbers, with same sign 1s positive.
Here, 4 and 8 have same sign (negative), so, the product of 4 and 8 1s positive.
That 1s,

—4(-8)
=32 Multiply with —4
Therefore,

—4(-8)=[32].

Answer 53e.

Find the ratio of vertical change to horizontal change to get the slope.

o= 22N
A T A
substitute (1, =40 for (21,00, and (2, &) for (x2, v2) and evaluate.
6 (4
2—1
_6+4
I
_ 10
1
= 10

The slope of the line that passes through (1, =) and (2, ) 15 10

The slope ofthe given line 15 positive.
Therefore, the line passing through the given points rises from left to right.



Answer 54e.

Consider the following points,
(4.2). and, (-18.1).

Find the slope of the line passes through the points(4,2), and. (—18.1).

The formula to find the slope of a line passing through two points 1s,
m=22"0% (1)

o

Here,

{J'i:FL]:(‘qi}“ and,

(x.3,)=(-18.1).
substitute the values in (1), then,
Y~ ¥
m ==
1-2 )
g= = Substitute] for y,. 2 fory,. —18 forx;, and 4 for x,
-1
2
1
22
=0
since, the slope m 15 positive, that 1s, 1 > 0, so, the line rises.

Simplify

Answer 55e.

Find the ratio of vertical change to horizontal change to get the slope.
FYa TN
Ay — &
substitute (&, —6) for (x1, 1), and (=6, &) for (x2, v2) and evaluate.
6 - (-5)
6+ 6
-6+ 6
12
0
= undefined

o=

o=

The slope of the given line 15 undefined.
Therefore, the line passing through the given points 15 vertical



Answer 56e.
Consider the following points,
[—5,2} . and, [—5, 1{}}.
Find the slope of the line passes through the pﬂiﬂtﬁ(—il], and, (—5,1{]].
The formula to find the slope of a line passing through two points 1s,
m=22"% (1)
e
Here,
(xhl"'; ) :(—S,E], and,
(3.4 )=(-5.10).
Substitute the values 1n (1), then,

=22 A
X%
10-2 .
= m Substitute10 for ,. 2 fory,, —5 forx, and -5 forx,
__8 simplify
545 3
R
0

since, the slope m 15 undefined, so, the line 15 vertical

Answer 57e.

Find the ratio of vertical change to honzontal change to get the slope.

o= 22 N
Ay TR
substitute (=2, 4) for (21, ), and (-6, 8) for (x2, w2) and evaluate,
o &-4
_ B-4
642
4
4
= -1

The slope of the given line 15 negative.
Therefore, the line passing through the given points falls from left to right



Answer 58e.
Consider the following ponts,

{:—?,3], and, (5,3)_
Find the slope of the line passes through the points(—7_3), and, (5.3).
The formula to find the slope of a line passing through two points is,
m=22"0 (1)
S
Here,

(%.3)=(-7.3). and.

':Iznf"':) :(5=3}-
Substitute the values in (1), then,

Y, =¥
m ===
3-3 :

= Substitute 3 for y,, 3 fory,. 5 forx, and —7 forx

Simplify

12
0

Since, the slope m 1s zero, that 1s, m =0, so, the line 1s Horizontal

Answer 59e.

Mumber the equations.

3 — g = =7 Equation 1

2x 4+ 3y = 21 Equation 2
STEP 1 molwve Equation 2 for v, Subtract 2x from both the sides.

ix—y—-3x=-7-3x

—§ = —F — 3%

Divide both the sides by —1.
-y =7 =3z

-1 -1
y =74+3x Eewvised Equation 2




STEP 2 substitute 7+ 3x for v in Equation 1.
2x + 37+ 30 =21

Clear the parentheses using the distributive property and simplify.
2x+ 214+ 9x = 21

1lx+ 21 = 21

subtract 21 from both the sides.
1lx+21-21=21-21

1z =0

Divide both the sides by 11

lx_ 0
11 11
x=10
STEP 2 substitute 0 for x 10 Eewised Equation 2 and solve for v
vy =7+ 3[[])
y =1

The solution 15 (0, 7).

Answer 60e.
Consider the following system of equations
Ix+2y=-3 .. (1)
4x—3y=-38 .. .. (2)
Now solve the above system by the elimination method as follows:
Step 1: Multiply equation (1) by 3 and multiply equation (2) by 2, so that the coefficients

of y differ only in sign.
Multiply (1) by 3

3x+2y=-3 > Ox+6y=—b6
4x—3y=-38 —Mitbv@by2 , g, g6y —_76
Step2: Add 17x =-85

x =-5 Dinnde both sides by 17.

Step3: Substitute the value of x into the original equations. Solve for y
substitute -5 for x 1n equation (1),
3x4+2y=-3
3(5)+2y=-3 Substitute -5 for x
—154+2y=-3 Multiply.
2y=12 Add 12 to both sides.
y==6 Divide both sides by 2.

Thus, the ordered pair 1s (—5,6}




Answer 61e.

HMumber the equations.

Sx+ oy =11 Equation 1
2x 4+ 3y = =19 Equation 2
STEP 1 molve Equation 2 for v Subtract Dx from both the sides.
Sx+y—-50x=11-2x
¥ =11-5x Eewvized Equation 1
STEP 2 substitute 11 — 5x for v 1n Equation 1.
Sx+11-4x =11
simplify.
11=11

This 15 true for any value of x and ».
Therefore, the given system of equations has infinitely many solutions.



