Pre-Class Problems 19 for Monday, April 9

These are the type of problems that you will be working on in class.

You can go to the solution for each problem by clicking on the problem letter.

1.

2.

3.

Solve the following systems of equations using Gaussian elimination.

2X +3y -5z =-9 X—-2y+ 5z= 9
a, 6x-9y+7z= 5 b —4X+ 7y — 23z =-43
4X -3y + 7 =-2 3Xx -5y +18z= 34
3x — 5y + 7z =-11 2X + 8y +10z =-14

C. O9x — 14y + 27z = - 30 d 3x-1ly - 9z= 2
—-12x + 23y — 10z = 57 5x — 3y + z=-17

- X+ 4y -2z =17
e. 3x =12y + 6z = - 21
—-4x + 16y — 8z = 28

_ 4t — 11 11t — 16 _ .
The ordered triple : , U |, where t is any real number, is

6 9
the solution to Problem 1a above. Find the solution to this system if

The ordered triple (23 — 11t, 7 — 3t, t), where t is any real number, is the
solution to Problem 1b above. Find the solution to this system if

a. t=0 b. t=4 c. t=-2



Problems available in the textbook: Page 582 ... 17 —44 and Examples 1,3 -5
starting on page 575.

SOLUTIONS:

2X + 3y —5z=-9

la. 6x-9y+7z= 5 Back to Problem 1.
4X -3y + 72 =-2

First, form the augmented matrix for this system of equations:

2 3 -5 -9] ... [2 3 -5 -9] |
—2R1+R§ _ER2+R3

6 -9 7 5 > |0 —18 22 32 >

4 -3 1 -2 0 -9 11 16

2 3 -5 -9 1 2 3 -5 -9

0 -18 22 32| —1°, [0 1 -u _1

0 0 0 0 00 0 0

Row 3 reads Ox + Oy + 0z = O, which is a true equation.

11 16

- —7 = — —
Row 2 reads Y 9 9



1b.

11 16

Let z = t, where tis any real number. Then ¥y — 52 iy =
11 16 11 16
— _t —_ y — _t -
9 9 9 9

Row 1reads 2x + 3y — 5z = -9

11 16 11 16
Since Y 9 9 and z =t then [9 9)
2x+1—1t—E—Et:—9:> 2x—ﬂt—E:—£:>
3 3 3 3 3 3
2x:ﬂt—1—1:> x:gt—E
3 3 3 6

2 11 11 16 j_[4t—ll 11t - 16

i s il S , '
Answer: (3 6' 9 9 5 9 j,wheretls

any real number

X—-2y+ 5z= 9

—4x + 7y — 232 = - 43 Back to Problem 1.
3Xx -5y +18z = 34

First, form the augmented matrix for this system of equations:

4 7 -23 -43



1c.

1 -2 5 9 war, |1 -2 5 9

—4 7 —23 —43| B y 010 -1 -3 -7 | —RtB
| 3 -5 18 34 0 1 3 7

1 -2 5 9 1 -2 5 9

0 -1 -3 -7 —F 510 1 37

0 0 0 O 0 0 0

Row 3 reads Ox + Oy + 0z = 0, which is a true equation.

Row2reads y + 3z =7
Let z = t, wheretisany real number. Theny + 3z =7 =

y+3t=7 = y=7-3t

Row lreads X — 2y + 52 =9
Sincey =7 —-3tand z=t,then x - 2(7 - 3t) + 5t =9 =

X—-14 +6t+5t=9 =2 x-14+11lt =9 = x =23 — 11t

Answer: (23 — 11t, 7 — 3t, t), where t is any real number

3x — 5y + 7z =-11

9x — 14y + 27z = - 30 Back to Problem 1.
-12x + 23y — 10z = 57

First, form the augmented matrix for this system of equations:



1d.

3 -5 7 -1
9 -14 27 -30
-12 23 -10 57

-3R, + Ry

A\ 4

3 -5 7 -1 I 3 -5 7 -11

9 -14 27 -30 B 10 1 603
| -12 23 -10 57 0 3 18 13
'3 -5 7 -11

0 1 6 3

0 0 0 4

Row 3 reads Ox + Oy + 0z = 4, which is a false equation.

Answer: No solution

2Xx + 8y +10z =-14
3x =11y — 9z = Back to Problem 1.
5x — 3y + z=-17

First, form the augmented matrix for this system of equations:

2 8 10 -14
3 =11 -9 2
5 -3 1 -17



(2 8 10 -147 | 1 4 5 -7 _s.n
_9 2 ~5R; + R,

3 11 -9 2 | —2"y |3 -11
5 -3 1 -—17

5 -3 1 -17

1 4 5 -7 1 4 5 -7
0 —23 —24 23| —R*Rs y 10 —-23 —-24 23
0 —23 —24 18 0 O 0 -5

Row 3 reads Ox + Oy + 0z = —5, which is a false equation.

Answer: No solution

- X+ 4y -2z =17
1e. 3x —12y + 6z = - 21 Back to Problem 1.
—-4x + 16y — 8z = 28

First, form the augmented matrix for this system of equations:

1 4 -2 7
3 -12 6 -21

-4 16 -8 28

v

-1 4 -2 7 1 -4 2 -77 _m.&

3 -12 6 -21| —RB | 3 12 6 -21 ARi + R
~4 16 -8 28 —4 16 -8 28



2a.

1 -4 2 -7
0O 0 0 O
0O 0 0 O

Row 3 reads 0x + Oy + 0z = 0, which is a true equation.

Row 2 reads 0x + Oy + 0z = 0, which is a true equation.

Row lreads X — 4y + 2z = -7

Let z = t, where tis any real number, and let y = s, where s is any real

number. Then X — 4y + 22 =-7 = X —-4s+2t=-7 =
X=4s -2t - 7

Answer: (4s — 2t — 7, s, t), where s and t are any real numbers

Back to Problem 2.

(4t—11 11t — 16 tj
6 9

6 9

(4t—11 11t — 16 tj
6 9

(8—11 22—16’2):
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2D.

2C.

3a.

(4t - 11 11t - 16 tj

5 9 Back to Problem 2.

[4t—11 11t - 16 tj_(—lZ—li -33 - 16 _3)

6 9 6 9

Answer: (——, -—, -3

(4t—11 11t — 16 tj
6 9

Back to Problem 2.

[4t—11 11t - 16 tj_(—ll—ll ~11 - 16 _1)_

6 9 6 9
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Answer: (—E, -3, —1)

(23 — 11t, 7 — 3t, t) Back to Problem 3.

t=0: (23-11t,7 —3t,t) =(23-0,7 — 0, 0) = (23, 7, 0)



Answer: (23, 7, 0)

3b. (23 —11t, 7 — 3t, t) Back to Problem 3.

t=4: (23-11t,7 —3t,t) = (23 — 44, 7 — 12, 4) =

(- 21, -5, 4)

Answer: (-21, -5, 4)

3c. (23 —11t, 7 — 3t, t) Back to Problem 3.

t=-2: (23-11t,7 —3t,t) = (23 + 22,7 + 6, —2) =

(45, 13, — 2)

Answer: (45, 13, —2)



