Exercise 6.3
1.
. Flat fee per ride, f = $4
Cost per minute, Cminute = $0.20
Cost per mile, Cmile = $1.40
Let "x" be the number of minutes and "y" the number of miles.
Now, for a certain ride, the bill comes to $14, and also it is given that x = 3y for this trip.
Using the above data, we can calculate the value of "x" and "y" as -
[image: Total Cost for the ride = f + minute + yСmile]
[image: 14=4+ (0.2)+y(1.4)]
[image: 10 = 0.2.1 + 1.47]
Since x = 3y, therefore we can write as -
[image: 10 = 0.23y + 1.4y]
[image: 10 = 0.6y + 1.44]
[image: 10 = 2y]
[image: y =5]
[image: :: 2 = 3y = 3/5) = 15]
Thus, for the given trip, the number of minutes and the number of miles is 15 and 5 respectively.
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Let x be the amount invested in the money market amount, y the amount in bond fund, z
amount in the international stock fund and w the amount in domestic stock fund.

Then,

x+y+z+w=Total amount invested

x4+ y+z+w=1,00,000 .. (1)
Use her annual retumn to get a second equation

(2.5% return on money market) + (3.5% return on bond fund) + (4% return on international
stock fund) + (6% return on domestic stock fund) = 4000

025x+.035y+.04z +.06w=4000 . (2)

Since. Ellen wants the amount in international stocks to be one four that the amount in domestic
stocks,

We have,





image10.png
Finally, the amount in conservative investments is x + y,and this quantity should be equal to
50% of $100,000, that is

X+=60,000 ... (4)
Now, solve the system given by equation (1-4)

x+y+2+w=100,000
A025x+.035y +0.04z +.06w = 4000
25w=0
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The corresponding augmented matrix is-
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After next operation is continued
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The row echelon matrix corresponding to the system
x4 y+z+w=100000 ...(1)
10y +152 +35w=1500000 .....(2)
100z -25w=0 @)
125w = 4000000 “)
Now, we use back substitution
From equation (4). we get
w=32000
From equation (3). we get
100z = 800000
2 =8000
From equation (2). we get
10y +120000 +1120000 = 1500000
10y +1240000 = 1500000
10y =260000
6000





image14.png
And from equation (1), we get
X+26000+8000+ 32000 = 100000
X+66000 =100000
x=100000-66000

x =34000)

Thus, the amount in the money market is 34000, the amount in bond fund is 26000, the amount
s international stock fund is 8000 and the amount in domestic stock fund is 32000.
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Let xrepresent the required number of units of corn, y the number of units of soybeans and
Zzthe number of cottonseed, since the total amount of fiber is to be 1800,

Corn | Soybeans | Cottonseed | Totals
Units of Fiber | 10 20 30 1800
Units of Fat_ | 30 20 40 2400
Uniits of Protein | 20 40 25 2200
We have
10x+20y +30z =1800
The feed must supply 2400 units of fat, so
30x-+ 20y +40z = 2400

Finally, since 2200 units of protein we required we have.

20x+40y + 25z = 2200
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Thus, we must solve this system of equation:-
10x+20y +30z =1800
30x-+20y +40z = 2400
20x+40y +252 =2200

The augmented matrix form is-
1020 30 [1800

3020 40 2400| R >oR
20 40 252200

12 3 i80
30 20 40 [2400| R, —>R,~30R.R, >R, ~20R,
20 40 252200

12 3 180
0 40 -50 |-3000
0 0 -35/-1400

12 3] 180
0 4 53000
0 0 -35/-1400
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The finally augmented matrix is.
12 3] 180
0 4 53000
0 0 -351-1400
The row echelon matrix corresponding to the system
x+2y+32=180 (1)
4y+52=300 .....(2)
352=1400 @)
And

Now, we use back substitution
From equation (3), we get
=40
From equation (2), we get

4y =300-200

4y =100
25
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And from equation (1), we get
x+50+120=180
x+170=180

x=10

Thus, the feed should contain 10 com, 25 soy bean, and 40 of cottonseed.
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Let x be the number of EZ, y be the number of compact, and z be the number of commercial
models carried by a van

Use the given information to construct a table as follows:

Model Number | Weight | Volume
=4 X 10 |10
Compact y 20 |8
Commercial |z 60 |28
Total for a load 440|248

since a fully loaded van can carry 440 pounds and 248 cubic feet
Use the above table to write the system of equations:

10x+20y +60z
10x+8y+282

440 weight equation

48 volume equation

The augmented matrix of the given system is writing below

10 20 60 | 440
10 8 28)248
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Transform the above matrix into row echelon form and use backward substitution as follows:

10 20 440
012 192
R,

3 12 6|4
-t
10 0 12 32[192

60 4|m
R 6k ~R,,
: 3

R, >R,

R,

0 12 192

12

16

Wi Wi

y=16-22
3

Hence, all solutions of the system are given by [12 -%:, 16~

The only solutions of the above system are given by z =0,3,6, because the remaining value s
of *"Is fractions or negative numbers.

Therefore, there are three ways to have a fully loaded van

Zvalue  solution van Load
0 (12.16,0) 12EZ,16 compact,Ocommercial
3 (10.8.3) 10EZ 8 compact,3commercial

6 (8,0,6) 8EZ,0compact,6commercial.
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Let x be the charge for a shirt. ¥ be the charge for 1 pair of slacks and z be the charge for
a sports coat

The charge for 3 shirts and 1pair of slacks s $10.96
The corresponding equation s,

3x+y=10.96
The charge for 7 shirts and 2 pair of slacks and a sports coat s $30.40
The corresponding equation s,

T+ 2y+2=3040
The charge for 4 shirts and a sports coatis §14.45 .

4x+ 445
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The objective is to find charge for each shirt, 1 pair of slacks and a sports coat.
First write augmented matrix of resulting equations.

310 109

72 1 3040

40 1 1445

Convert this matrix into row echelon form using row operations.

APPly row transformation, R, + R, on augmented matrix.

-1 1 -1 -3.49
72 1 3040
4.0 1 1445

Apply row transformation, —R,
-1 1 349
13040
11445

1
72
4.0
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Apply row transformation, —7R, + R,

-1 1 349
09 -6 597
4.0 1 1445

Apply row transformation, —4R, + R,

-1 1 349
09 -6 597
0 4 -3 049

Apply row transformation, —2R, + R,

-1 1 349
01 0 49
0 4 -3 049

Apply row transformation, —4R, + R,
-1 1 349
01 0 49
0 0 -3 -1947

This represents row echelon matrix.
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The corresponding system from row echelon matrix is,

x-y+z=349
499

—3z=-1947

Consider the equation,

-3z=-1947

=649

Use back substitution to find the value of x

The equation x - y- .49 can be written as,
x—4.99+649=349 Substiute y=499,z=6.49

x+1.5=3.49

x=1.99 Subtract 1.5 on both sides

Therefore, the cost of each shirtis [§1.99] . the cost of pair of slack is

the sports coat is [§6.49)

$4.99]

and the cost of
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Let the number of box seats are “x", the grand stand seats are 'y" and the number of bleacher
seats are *

Then,
(Cost of box seats) + (cost of grandstand seats) + (cost of bleacher seats) =the total cost

6x+4y+22=26,400

similarly,

(Number of box seats) + (Number of grandstand seats) + (Number of bleacher seats) =the total
number of seats

x4 y+2=7000

The number of box seats is one-third number of bleacher seats.

or Bx-z
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So, the corresponding system of equation is
3x+2y+2=13,200

X+ y+z=7000
3x-z=0
Then. the corresponding augmented matrix form is
3 2 113200
11 1{7000 R &R,
3 0-1 0
11 1] 7000
32 113200 Ry = R, ~3R, R, —> R, ~3R,
30-1 0
11 1]7000
0 -1 -2|-7800 R,—>R 3R,

0 -3 -4/-21000
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The final operation on augmented matrix is
11 1]7000
0 -1 -2|-7800 Ry~ R -3R,
0 -3 -4/-21000

11 1]7000
0 -1 -2|-7800
0 0 -2/-2400

The row echelon form matrix corresponding to the system
x4y +z=7000 (1)
y+22=7800 .(2)
2: 400 (3)
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Now, we use back substitution,
From equation (3). we get

z=1200

From equation (2). we get
»+2400=7800
¥ =5400
And from equation (1), we get
x+5400+1200
x+6600

000
000

x = 400

So. the number of box seat are 400, grandstand seat are 5400 and the number of bleacher
seat are 1200.
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Here, we have the number of adults x number of teenagers y and number of preteens attended
z

Then,

(Number of adults) + (number of teenagers) + (number of preteens) =Total number
x4 y+z=570

similarly,

(Cost for adults) + (cost for teenagers) + (cost for preteens) =Total cost
Sx+3y+22=1950

Three-fourths as many teenagers as preteens attended

The corresponding system of equations
x4 y+z=570;
Sx+3y+22=1950;
4y-3z=0;
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So, the corresponding augmented matrix form

111570

53 2 1950 R,->R,-5R
0 4-3 0

111570

0 -2 -3 -900

0 4 -3 0

111570

01 % 450| R R-4R,
04 -3 0
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01 3 s

2
0 0 -9 -1800
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Thus, the corresponding system of equation

xHy+z=570 (1)

3
yea

= 2)
37450 ..@)

1800 @)
Now, we use back substitution,
From equation (3). we get

~1800
-9
=200

From equation (2). we get

y+%(200) =450

y=150

x+y+z=570

x+1504+200=570

x=220

So, the number of adults attended are 220, number of teenagers attended are 150 and number
of preteens attended are 200
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Let the number of shipments of one book is x . two books is ¥
And three to five books i Z.
Then

[The number of one book shipment] + [the number of two book shipment] + [the number of
three to five book shipment] =Total number

x4 y+2=6400

similarly,

(Cost for one book) + (cost for two book) + (cost for three to five book) =total cost
4x+6y+72=33600

And also given that the number of shipments with §7 charges was 1000 less than the number
with $6 charges

z 1000

The corresponding system of equation is
X+ y+z=6400
4x+6y+72=33600
000
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Then, the corresponding augmented matrix form is
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Thus, the corresponding system of equation is

Xt yz=6400 (1)
y=z=1000 . (2)
5226000 --(3)

Now, we use the back substitution
From equation (3). we get

1200

From equation (2). we get

y=2200
And from equation (1), we get
x+2200+1200

So. the number of shipments for one book is 3000, number of shipments for two books are.
2200 and number shipments for three-to-five are 1200.
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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,

x4+ =Total amount invested
x+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.

The corresponding system of equation is
x4 y+2=30,000
Sx+6y+10z =200,000
Y—2:=0
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Now, the corresponding augmented matrix form is.

111 30,000
610 2,00,000 R, —>R,~5R.R, >R ~R
0

-
°
o

111 30,000
0 1 5 500000 R >R+R,
30,000

=
'
'

Py

111 30,000
15 50,000
0 0 2 20,000
Thus, the corresponding to solve system equations
x4 y+2=30,000 -...(1)
y+52=50,000 ..(2)
22=20,000 .(3)
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Total Cost for the ride = f + rCinute + YCmite




image37.png
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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0=0.2(3y) + 1.4y
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