
Exercise 6.2

1.

[image: image1.png]Here we have the system of equations

3x-dy+2:=3

Performing the interchange of two equations is known as elementary operation and is used to
transform a system into an equivalent one.

3x-dy+2:=3





2.

[image: image2.png]Here we have the system of equations
-6
2

2x-2p+z

3xty+2z
x+y-2:=0
Performing the interchange of two equations is known as elementary operation and is used to
transform a system into an equivalent one.

xty-2z =0
3x+y+2:=2

2x-2y+z=





3.

[image: image3.png]Here we have the system of equations
x+2y+4z=3

x o +2z=0

2w+dy+z=3

Multiply an equation in the system by a nonzero constant

Now, multiplying the third equation by % We have the new system of equation

x+2y+dz=
+2z

x+2y+





4.
Here we have the system of equations
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9x              + 7z = 4

Multiply an equation in the system by a nonzero constant.

Now, multiplying the first equation by
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. We have the new system of equation
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5.

[image: image7.png]Here we have the system of equations
x4y+2z43w=1
2x+y+3zedw=1
3xtptdzeSw=2

Multiply an equation in the system by a nonzero constant. On multiplying the first equation by
2, we get

~2x-2y-4z-6w




[image: image8.png]Replace an equation in the system by the sum of itself and a constant multiple of another
equation. Replacing the second equation by the sum of itself and -2 times the first equation. We
nave

3x+y+dz+Sw=2





6.

[image: image9.png]Here we have the system of equations
x+2p+dz=
y+z=1
x+3y+52=10
Multiply an equation in the system by a nonzero constant. On multiplying the first equation by
1, we get

—x-2y-4:




[image: image10.png]Replace an equation in the system by the sum of itself and a constant multiple of another
equation. Replacing the third equation by the sum of itself and -1 times the first equation. We
nave

x+2y+
ytz=l
ytz=4





7.
[image: image11.png]Here we have the system of equation
x+12y=3z+4w=10
2y+3z+w=4
4y+5z+2w=1
6y

3w=0

Multiply an equation in the system by a nonzero constant. We have -2 times the second
equation is

~4y-6z-2w=





[image: image12.png]Replace an equation in the system by the sum of itself and a constant multiple of another
equation. Replacing the third equation by the sum of itself and -2 times the second equation
We have

x+12y -3z +4w=10
243z

7

-z

6y-2:-3w=0





8.

[image: image13.png]Here we have the system of equations

2x42y-dz4w=-5

2y+4z-w=2
—6y-4z+2w=6
2y+5z-3w=

Multiply an equation in the system by a nonzero constant. We have 3 times the second
equation is

6y+12z-3w





[image: image14.png]Replace an equation in the system by the sum of itself and a constant multiple of another
equation. Replacing the third equation by sum of itself and 3 times the second equation. We
nave

Ix+2y—dziw

—w
8z-w=12
2y+52-3w=17

2+





9.

[image: image15.png]Here we have the system of equations
x+3y-4z+2w=1
yrz-w=4
2z42w=—6
3w





[image: image16.png]Now, we solve the system by “back substitution”

We have the solution of fourth equation is [w=3

Now, work backward in the system,

Substitute 3 for w in third equation and solve for z obtaining

Substitute 3 for w and -6 for z in the second equation and solve for y obtaining [ = 13| Finally,

substituting 3 for w, -6 for z and 13 for y in the first equation and solve for x, we get

This process is known as back substitution and we have the solution of original system namely
(-68,13,-6,3)





10.

[image: image17.png]Here we have the system of equations
X+ Sz46w=10
+3z-2w=4
z-dw=
2w





[image: image18.png]Now, we solve the system by back substitution.

We have the solution of fourth equation is [ =2]

Now, work backward in the system.

Substituting 2 for win the third equation and solve for z obtaining

Substituting 2 for w and 2 for z in second equation and solve for y obtaining [y =2]

Finally, substitute 2 for w, 2 for z and 2 for y in first equation and solve for x

Obtaining [x=-12]

This process is known as back substitution and we have the solution of the original system
namely [(-12,2,2,2)|





11.

[image: image19.png]Here we have the system of equations





[image: image20.png]Now, we solve the system by back substitution.

We have the solution of fourth equation is

Now, work backward in the system.

Substituting 3 for win the third equation and solve for z obtaining

Substitute 3 for wand %lor Zin second equation and solve for y obtaining

substitute 3 for w, %lor Zzand -9 for y in first equation and solve for x obtaining

w=3]

9] Finally.

x=20

This process is known as back substitution and we have the solution of the original system

namely

15
20,-9,-.3]
( P





12.

[image: image21.png]Here we have the system of equations





[image: image22.png]Now, we solve the system by back substitution,

We have the solution of fourth equation is [ =3|

Now, work backward in the system. Substitution 5 for w in the third equation and solve for z
20|

obtaining |z =

Substitute 5 for wand % for 2 In second equation and solve for y obtaining

Finally, substitute 5 for w, %mr zand % for y In first equation and solve for x obtaining

namely





13.

[image: image23.png]Here we have the given system of equations.
2xty+z=3
3x-dy+2

xtytz=

Augmented matrix is produced by drawing a vertical line which has coefficients of variables of
system of equations on the left and constants on the right

Now, the augmented matrix of the given system is
211
3-4 25
Toap





14
. [image: image24.png]Here we have the given system of equations.
3x+4y-2z-3w=0

x=3p+Tz+4w=9

20 +52-6w=0

Augmented matrix is produced by drawing a vertical line which has coefficients of variables of
system of equations on the left and constants on the right

Now, the augmented matrix of the given system is





[image: image25.png]15.
Here we have the given augmented matrix

23 g0
14 612
q 3 sjio

To convert the augmented matrix in the terms of equations, use n-1 variables where n is the.
number of elements in the row.

Letx, y and z be the variables.

Now, the system of equations associated with the given augmented matrix.

2x+3y+82=20





16.
[image: image26.png]Here we have the augmented matrix

32 68
2-2 57
10 520

To convert the augmented matrix in the terms of equations, use n-1 variables where n is the.
number of elements in the row.

Let x, y and z be the variables.

Now, the augmented matrix of the given system is

3x+2y+62=18
2x-2y+52=7
x  +52=20





17. Interchanging R1 and R3

[image: image27.png]



18. Interchanging R2 and R3

[image: image28.png]



19. 
[image: image29.png]Here we have the augmented matrix

25 1
-4 0 4l
6 0 84

Multiply an equation in the system by a nonzero constant. On multiplying the third equation by

%and replace an equation in the system by the sum of itself and a constant multiple of another

equation

Now, we replace R, by % R, We have





20. Replacing R1 with 
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[image: image31.png]



21. Multiply an equation in the system by a nonzero constant. On multiplying the first equation with 2 and adding the sum of it to the second equation and replacing the second equation.
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22. Multiply an equation in the system by a nonzero constant. On multiplying the first equation with -3 and adding the sum to third equation and replacing the third equation.
[image: image33.png]



23. There are four variables. On considering first four rows, we get the following solutions
x = 
[image: image34.wmf],

2

3

y = 17, z = -5, w = 0
24.

[image: image35.png]The augmented matrix is

1000|7
0100]|2
00 1 0[-5
000 1|3
0000[0
0000[0

There are four variables. On considering first 4 rows, we get the following solutions

x=7. y=2. z=-5and w=3.ie.(7.2,-5.3)




25. There are four variables. On considering first four rows, we get the following solutions
x = 6, y = 4, z = 5.

26.
[image: image36.png]The augmented matrix of the system is.

100006
010004
00 100[s
0000 1|2
000001

The corresponding equation of the last row is
Ox+0y +0z+0u=1

270=1"

1"is a false statement; therefore the system has no solution




27.

[image: image37.png]Here we have the reduced row echelon from of the augmented matrix of a system of equations.

100 12
010 23
001 05
0 0 0 00

Now, this matrix can be written as

12-w,y=-3-2wAnd z=-5

So. for each choice of w lead to values of x and y.

f w=1then x=1l,y=

f w=0then x=12y

There are infinitely many solutions of the original system.

So, the required solution is [(12—w,~3— 2w, 5, w)| for any real number w





28. Here we have the reduced row echelon form of the augmented matrix of equations.
Now, this matrix can be written as

x      -7z = 10

Y+3z = 25

Isolate y for x-7z = 10:

x = 10+7z

[y+3z = 5]

Isolate y for y+3z = 25:

Y = 25-3z

There are infinitely many solutions of the original system.

So the required solution is (10+7z25-3z).
29.
[image: image38.png]Here, we have the system of equations
x+2y =0

y-z=2
xty+z=-2

The corresponding augmented matrix form is.

12 0|0
0 1 -1f2
1ol

Using —R,+ R, -

12 00
01 -2

12




[image: image39.png]The corresponding equations are

x+2y =0
y-z=2

Now, we have y=2-z

And x=-2y
=x=-2(2-2)
x=-d42:

Each choice of a value for z leads to value for x and y for example

fz=1.then y=—4+2=x=-2and y=1

fz=4.then x=—4+8=x=4and y=-2etc
There are infinitely many solutions of the original system, since = can take on infinitely many

values
The solution s all ordered triples of the form (~4+22,2~z,z), where z is any real number.

The system is [dependen
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