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17. 
Let amount invested in AAA = $ x
in bond A = $ y
and in bond B = $ z
x + y + z = 22000
.05x + .06y + .09z = 1370
x = 2z
solving the equations we get
x = 10,000
y = 7000
z = 5000
hence, amount invested in AAA bonds = $ 10000
in A bonds = $ 7000
in B bonds = $ 5000

18. [image: ][image: ][image: ]
19. [image: ][image: ]
[image: ][image: ]


20.
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To write the augmented matrix of the above system is,
o220
4 5 6| 970
9 4 41630
497 445 465106100

Use the row echelon form to obtain the values of x.y.z as follows:

apply

R, >R, ~4R,

R, —R,~9R,

R, = R,~497R,
o1 20
o1 2| %
0 -5 -5 | -350
0 -52 -32|-3240
apply

Ry —> R, +5R,

R, >R, +52R,
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11220
12|90
0 5 [100
0 72| 1440
multiply the 3rd row by 1/5
111|220
01 2|9
00 1|2
0 0 721440
apply
R,>R,-T2R,

s o o

220
90
20

0

(BN
012
001
00 0

From the above system use the backward substitution to obtain the values of x.y.z as below:
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Substitute z value in equation (6), to get the value of y is,
Y+22=90
2(20)=90
»+40=90
y=90-40 (add - 40 on both sides)
y=50

Substitute y.z value in equation (5), then to obtain the value of x s,
X+y+z=220
x+50+20=220
x+70=220
x=220-70 (add-70 on both sides)
50

x

Therefore. the allotment for each crop should be 150 acres of honey dew, 50 acres for
onions, 20 acres for lettuce
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Let the investor, invest her income such that x income invest in AAA bonds, y income invest in A
bonds, and z income invest in B bonds.

Then,

x+y+ 2z =Total amount invested

x4 y+2=30,000
And

(5% on AAA bonds) + (6% on A bonds) + (10% on B bonds) = 2000

Sx
TR
100100 100

Or Sx+6y+10z=200000

And the investor wants to have twice as much in B bounds as in AAA bonds.

x-2z=0
The corresponding system of equation is
x4 y+2=30,000
Sx+6y+10z =200,000
x-2z=0
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Now, the corresponding augmented matri form is
11 1 30,000

610 2,00,000 R, —>R,~5R.R, >R ~R
02 0

-

111 30,000
50000 R, >R +R,
30,000

)
'
'
©ow

111 30,000
15 50,000
0 0 2 20,000
Thus, the corresponding to solve system equations
x+y+2=30,000 ....(1)
y+52=50,000 ..(2)
22=20,000 -...(3)
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Now, we use back substitution

From equation (3). we get
2=10,000

From equation (2). we get

»+50,000 = 50,000
=0

And from equation (1), we get
x+0+10000 = 30,000
x+10000 = 30,000
30,000-10000

So. the investor her money as $20000 In AAA bonds, 0 in A bonds and $100001n B bonds.
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Consider the scenario in which an amount of $70.000 is invested in three different investments.
ike mutual funds, bonds and a fast food franchise which paid their dividends by 2%, 10% and
6% respectively.
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Consider that x is the amount that invested in mutual funds, y is the amount invested in bonds
and z be the amount invested in fast food franchise.

Since the total amount invested is $70,000 we can write,
x4 y+2=70,000
The amount invested in bonds is twice as the amount in mutual funds. That is,
y=2¢
Since the total dividend is given as $4800 and the dividends are 2%, 10% and 6% we can write,
2 106

2

100" 100”100
Thus the system of equation representing the problem is,
0,000

4,800

2x+10y+62 = 4,80,000
The augmented matrix for the above system of equation is,
11 1] 70000
24107 0
2 10 6 | 480000
Performing elementary row operations,

Step1: R, —>-2R +R, and R —>-2R +R,

111! 70000
0 -3 -21-140000
0 8 4 | 340000

» P
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111! 70000

o1 21140000
3} 3

01 ii 42500
2

<2500 necaon 22

2140000 _ 50000

Substituting
y+2(25000) = 140000
3
3
90000
3

3

40000

we get,
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We know that y =2x and therefore solving x.
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Here, we have the table shows the calories, sodium and protein in one cup of various kinds of

soup.
Progress TM hearty Healthy choice TM Campbell's TM chunky
chicken Rotini hearty chicken chicken noodie
Calories | 100 130 110
Sodium
960 480 890
(mg)
Protein (g) |7 9 8





image18.png
In single servings each of which provides 171 calories 1158 millgrams of sodium and 12.1
grams of protein

In 10 servings there must be 1710 calories 11580 miligrams of sodium and 121 grams of
protein

Let us use for 10 servings the number of cups of hearty chicken Rotini is x, TM hearty chicken
s ¥, and chunky chicken noodie is =,

For single cup of hearty chicken Rotini it has 100 Calories so for x cupsithas 100x Calories
and y cups of T hearty chicken has 130y Calories and last soup has 110z Calories.

For 10 servings total number of Calories is 100x+130y +110z butitis given that 1710
Then, we have from the above table.
100x+130y +1102 =1710

or 10x+13y+11z=171

11580

9602 +480y +890z
Or 96x+48y +89z=1158

And 7x+9y+8z =121
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The corresponding system of equations is

10x+13y+11z=171
96x+48y+89z=1158
Tx+9y+82=121

The corresponding augmented matrix form is

10 13 1] 171
96 48 891158 m-»%n‘

79 8|21

113 |17

96 48 891158 Ry = R, ~96R, R, > R~ TR,

7 9 8| 121
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Continue the operations on augmented matrix

113 |17
96 48 891158 Ry = R, ~96R, R, > R,~TR,
79 8|2

113 L7

0 -768 ~166-483.6| R, >R, ~768R,

0 01 03] 13

113 L

0 0 -247-1482| RoR

0 01 03] 13

113 L] 7

0 -01 03] 13

0 0 -247)-1482
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The row echelon matrix corresponding to solve
X3y +Llz=170 (1)
~0.1y+032=13 .(2)

24 1482 .(3)

Now, use back substitution to solve this

From equation (3). we get

=6
From equation (2), we get
~0.1y+1.8=13
~0.1y=05

y=5
And From equation (1), we get

X+65+6.6=17.1
x=17.1-13.1

=4

So use for 10 servings are 4 cups of hearty chicken Rotini.5 cups of TM hearty chicken and &
cups of chunky chicken noode.

Total cups = 4+5+6=15

Number of servings =10

Number of cups for single serving is = % =1.5(cups)
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Let x be the acres of honeydews, y be the acers of yellow Onions and z be the acers of lettuce.

According to data from a Texas agricultural report, the amounts of nitrogen, phosphate, and
labour needed to grow honeydews, yellow onions, and lettuce are given by the following table:

Honeydews | Yellow Onions | Lettuce.
Nitrogen | 120 150 180
Phosphate | 180 80 80
Labor 497 445 465

Also given that a farmer has 220 acres, 29,100 pounds of nitrogen, 32,600 pounds of
phosphate, and 480 hours of labor.

Use the above data to construct a system of linear equations as follows:

x4yt

220

120x+150y +180z = 29100

4x+5y+6:

180x+80y +80z

970

9x+dy+4z=1630
4.97x+4.45y+4.652 =480

497x+445y + 465z = 48000

(1)

(2)  (divide both sides by 30)

32600

it

(3)  (divide both sides by 20)

4)  (multiply both sides by 100)
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To write the augmented matrix of the above system is,
o1 220
4 5 6|97
9 4 4 ]1630
497 445 465 | 48000

Use the row echelon form fo obtain the values of x.y.z as follows:
apply
R, —> R, -4R,
R, —R,~9R,
R, = R,~497R,
L1 220
o1 2| 9%
0 -5 -5 | 350
0 -52 -32|-61340
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apply

R, =R, +5R,

R, = R, +52R,
o220
01 2| %
00 5| 100

0 0 72| -56660
multiply the 3rd row by 1/5

o122
01 2| 9
00 1| 20

0 0 72| -56660
apply
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R, >R, -72R,
1 220

1 90

0 20

0 0| -58100

multiply the 4th row by -1/58100
11 1]220

01 2|9

00 1|20

00

s oo~
- -

From the above system use the backward substitution to obtain the values of xy.z as below:
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Substitute z value in equation (6), to get the value of y is,
Y+22=90
2(20)=90
»+40=90
y=90-40 (add - 40 on both sides)
y=50

Substitute y.z value in equation (5), then to obtain the value of x s,
X+y+z=220
x+50+20=220
x+70=220
x=220-70 (add-70 on both sides)
x=150
Therefore, the allotment for each crop should be 150 acres of honey dew, 50 acres for
onions, 20 acres for lettuce.
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(b)

Suppose everything is the same as in part (a), except that 1061 hours of labor are available.

To find how many acres should he alot for each crop as below:

Use the data of (a) to construct a system of linear equations s follows:

xtyez
120x-+150y+180
4x+5y+6z
180x-+80y +80z = 32600
9x+4y+4z=1630
4.97x+4.45y+4.652 =106100
497 +445y +4652 =106100

(1)

-(2)  (divide both sides by 30)

A(3)  (divide both sides by 20)

(multiply both sides by 100)




