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Let g, be the number of cars sent from plant | to dealership A, q, be the number of cars sent
from plant I to dealership A

Let b, be the number of cars sent from plant | to dealership B and 4, be the number of cars
sent from plant l to dealership B

From the given data,
The number of cars going to dealership A is 20,
a+a,=20  ..(1)

The number of cars going to dealership B is 16 so,

b+b,=16 2
The total number of cars send to plant | is 28 so,
a+b=28 (3)

The total numbers of cars send to plant s & 0,
(4)

Transportation costs per car. based on the distance of each dealership from each plant, are
$220 from | to A, $300 from I to B , $400 from Il to A, $180 from Il to B.

a,+b, =8

The manufacturer wants to limit transportation costs to $10,640

so,

2204, +400a, +3005, +180b, =10640

(5)

The given system of equations can be written in the matrix form as below:

10 1 0] 28
o 1 0 1| s
11 0 0] 2

0 0 1 116
220 400 300 180 | 10640
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Use the reducing row echelon form of the above system then to obtain the values of
a,ay,b,,b, as follows:

apply,

R, =R~ R,

R, = R, ~220R,
1o 1 o0|®
01 0 1|8
[ T T
00 1 1|16
0400 80 180 | 4480
apply,

R, >R, ~R,

R, = R, ~400R,

1o 1 0|2
01 0 1|8
00 -1 -1 |-16
00 1 1 |16
0 0 80 -220 1280
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multiply the 3rd row by -1
1o 1 0 |28
o1 0 1|8
00 1 1 |16
00 1 1 |16
0 0 80 -220 | 1280

apply.

R, >R, ~R

R, —> R, ~80R,
101 o0 |28
010 1|8
001 1 |6
000 0 |0
000 -300] 0
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interchange the 4th row and the 5th row

1
0
0
0
0

1

0
1
0
0
0

10|28
0o 1|8
1 116
=300 0|0
0 ofo0

multiply the 4th row by -1/300
1 0|28
018
1 1]16
010
000

> oo o

0
1
0
0
0
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From the above system use the backward substitution to obtain the values of a,,a,.b,b, a5

follows:

a+h =28
a+b, =8
b+b,=16

Substitute b, value in equation (7). then to get the value of b

a,+b,

Substitute a, value in equation (6). then to get the value of 4,

a+b =28

a=12

Therefore, the number of cars sent from plant | to dealership A fs a, =12 the number of cars
sent from plant Il to dealership A is a, = 8. and the number of cars sent from plant | to
dealership Bis b, =16, the number of cars sent from plant i to dealership B is b, = 0.
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Here the information which is given can be collect in the following table

Animal
breeder
Fibre (units) | Protein (units) | Fat (units)
iger food
A 25 30 30
B 50 30 20
C 75 30 20
D 100 60 30
1200 600 400

Let the number of cases in Brand Ais x . in Brand Bis y . in Brand C s 2
nBrand Dis w
In each case of Brand A has 25 units of Fibre so x cases of Brand A has 25x units Of Fibre.
Then, from the above table we have
25x+50y+ 752 +100w=1200
30x-+30y+30z + 60w =600
30x+20y +20z + 30w = 400
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The corresponding system of equation
x+2p+3z+4w=48  [By dividing25]
X+y+z+2w=20 [By dividing30]
3x+2y+2z+3w=40 [By dividing10]

The corresponding augmented matrix form is

123 448
1112020 R &R,
322340

1120

23 4fas R, > R,~R,R —> R -3R
2

1
1
322340
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Continue the following operations on augmented matrix

111 220
123 48
322340
111 2]20
01 2 2[28
0 ~1 -1 =3|-20
111 200
01 2 2028
0 01 -l

R, = R,~R.R, - R,~3R,

R, >R +R,
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The row echelon matrix corresponding to solve
x+ytze2w=20 (1)

2:4+2w=28 ....(2)

w=8 . (3)

Each choice of a value for w leads to values for x, y and z.

From equation (3). we get

=8+w

From equation (2), we get
P+16+2w+2w=28
yraw=12
y=12-4w
From equation (1), we get
X#+12-4w+8+w+2w=20
X +20-w=20
=
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There are infinitely many solutions of the original system. Since, w can take on infinitely many
values. The solutions are all ordered of the form (w,12—4w,8+w,w), where w is any real
number.
The number cases for each Brand should be positive

12-4w>0

12> 4w

3>wandw>0

So w has only choices are 1,2
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Here we have the stopping distance (y) in feet can be described by the equation
y=ax’ + by Where xis speed inmph ___ (1)
() Now we find the value of a and b

Since a car travelling 25 mph is 61,7 feet and for a car travelling 35 mph it s 106 feet the from
equation

We have
61.7=a(25) +b(25)
625a+25h=61.7 - 2)

Divide by both sides with 25 then we get
25a+h=2468

And 106 = a(35)" +b(35)
1225a+355 =106 . (3)

Divide by both sides with 35 then we get
35a+h=3.028

The corresponding system of equation from (2) & (3)

25a+b=2.468
35a+b=3.028
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The corresponding augmented matrix from is

25 12468

R,—>R,~R,
35 1[3.028 T
25 1[2.468

R, —>5R,
10 0fo.s6
25 1[2.468

R, = R,~2R,
50 028

The row echelon corresponding to the system
25a+b=2.468 @)

~2b=-2.136 )

Now, we use back substitution

From equation (5). we get

b=1.068
And from equation (4), we get
25=2468-1.068
25a
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(b) Now we find the stopping distance for a car travelling 55mph
Then, from equation are

»=(0.056)x" +(1.068) x

Putting distance y = 55 mph

»=0.056x3025+1.068x55

=169.4+58.74
228.14

S0, the stopping distance for a car traveliing 55 mph is 228.14 feet.
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A person wants to invest $70000 in mutual fund, corporate bonds and fast-food franchise.

Let x be the amount invested in mutual fund, ¥’ be the amount invested in corporate bonds
and z be the amount invested in fast-food franchise.

The corresponding equation is,
x4 y+2=70000

The person decided to put twice as much as in bonds as in the mutual fund

So, the equation is = 2x

it can be written as 2x—y =0
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The person gets 2% dividend in mutual fund, 6% in bonds and 0% in franchise. The
dividend income is $4800

The corresponding equation s,

NERIEAN TN
100 100 100

2+ 6y-+10z = 480000 Mutiply both sides by 100

x+3y+5z =240000 Divide both sides by 2
The system of equations is,
x+y+2=70000

40000

x+3p+
2x-y=0
Form the augmented matrix and transform it into row echelon form:

11 1 70000
13 5 240000
2-10 0
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First apply row transformation, —R, + R,,—2R, + R,

111 7000
0 2 4 170000

0 =3 -2 140000

Apply row transformation, R, + R,
11 1 70000

0 -1 2 30000

0 =3 -2 140000

Apply row transformation, (~1) R,

11 1 70000
0 1 -2 -30000
0 -3 -2 -140000

Apply row transformation, 3R, + R,

11 1 70000
0 1 -2 -30000
0 0 -8 -230000
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The row echelon form corresponds to the system,

x4 y+2=70000

=2z =-30000

8z =-230000
~230000
8

=222 Divide both sides by —§

=28750
Substitute

8750 in the equation,
¥-2(28750) = ~30000
¥ ==30000-+57500

=27500
Substitute y = 27500

X 427500+ 28750 = 70000
x=70000-56250
=13750

28750 in the equation, x+ -+ z = 70000

Therefore. the person invests [§13750] in mutual fund,

$27500}

in bonds and

$28750]

fast food franchise.
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Let Kate borrows from her friend $ x, from her back $ y and from her insurance company.
Then,

x+y+2 =Total borrow

x+y+2=10,000

(8%interest of her friend) + (9%Interest of her bank) + (5% insurance of her company) = Total
interest

L08x+.09y+.052 =830
8x+9y+52 =83000

And the amount taken at her friend is twice as much as that s that from her bank
Then

x=2y
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The corresponding system of equations
x4 y+2=10,000
8x+9y+52=83,000
x-2y=0
The corresponding augmented matrix from is
11 110000
8 9 583000 R,—>R,-8R.R >R -R
1-2 ol

11 1] 10000
1 3000| R, ->R+3R,

0 -3 ~1[-10000

111 [10000

0 1 -3 3000

0 0 -10/-1000
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The row echelon matrix corresponding to the system
x4y +2=10000 (1)
y=32=3000 .2)
~102=-1000 -(3)

Now, use back substitution

From equation (3), we get

2=100

From equation (2), we get

¥-300=3000
»=3300

And From equation (1), we get
x+3300+100=10000
x+3400 =10000

6600]

x

So, Kate borrow from her friend $6600, from her bank $3300, and from her insurance company
$100.
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Let the weight of pretzels is x pounds, Dried fruitis » pounds, and nuts is z pounds.
Then,
(Weight of pretzels) + (weight of dried fruit) + (weight of nuts) = Total weight

x+y+z=140

And

(cost of pretzels) + (cost of dried fruit) + (cost of nuts)
140

cost per pound

840
And there are twice as many pretzels as dried fru that is
z=2x
=2x-2=0
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The corresponding system of equation is
x+y+z=140
3x+4y+82 =840
2x-z=0
The corresponding augmented matri form is

11 1140

34 8jg40 Ry = R, =3R, R, —> R ~2R,
20-10

111|140

0 1 5/ 420| R-oR+2R

0-2 -3]-280

11 140

0 1 5/420

0 0 7|s60
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The row echelon matrix corresponding to the system

x+y+z=140 (1)

y+52=420 . (2)
2=560 @)
Now, we use back substitution
From equation (3), we get
80
From equation (2), we get
»=420-400
=20

And from equation (1), we get

x+20+80=140
x=140-100

x = 40|

S0, the weight of pretzel is 40 pounds, dried fruit is 20 pounds and nuts is 80 pounds.




