Pre-Class Problems 18 for Wednesday, April 4
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.  Solve the following system of equations.

x>+ y?=9 y = 2x°
a b.
y =X y =5x + 12
3x?+ y2=176 X’ + (y +6)° =16
¢ X+2y=3 d y =4 — x°
3x* - 4y* =25
X° + 6y* =12

2.  Solve the following systems of equations using Gaussian elimination.

X -3y —2z=-1 5x + 4y — 32 =-36
a. 3Xx + y +5z =32 b. 3Xx =2y +7z=-15
—4x + 6y — 2z =-29 —-2X -6y +9z =21
2X - 7z= 19
4x — By = —24

Problems available in the textbook: Page 532 ... 3b — 14b, 15— 36, 37 — 46, 48 —
56. and Examples 1 — 5 starting on page 528. Page 573 ... 41 — 64 and Examples

1 — 5 starting on page 564.



SOLUTIONS:

1a.

Back to Problem 1.

Notice in the second equation, the variable of y is solved for x. Thus, replace
the y variable in the second equation of x> + y* = 9 by x and then solve for
X:

9

X+ Yy =9 = X+ x°=9 = 2x°=9 = x’== => X =+ —— =
y > \/»
- 32
2
Now, use the equation y = X to solve fory.
3,2 3 2 32
When X = Tf y=X= ‘/> . Thus, the ordered palr{ 5 []
is a solution to the system of equatlons.
3 342
When X = —L =X = —T‘/». Thus, the ordered pair

32  3/2 ) _ _
T, T is a solution to the system of equations.



1b.

2

Arower- [3\25 aﬁ}, [_3\5 3ﬁj

y = 2x°

y = 5X + 12 Back to Problem 1.

Replace the y variable in the second equation by 2x?:

2x*=5x+12 = 2x*-5x-12=0 = (x - 4)(2x+3) =0 =

X=4, X =—-—

You can use either the first or second equation to find y when x = 4:
Using the first equation of y = 2x”*and x = 4: y = 2(16) = 32.
Using the second equationof y = 5x + 12, x = 4: y = 20 + 12 = 32,

Thus, the ordered pair (4, 32) is a solution to the system of equations.

3
It is easier to use the first equation of y = 2x° to find y when X = — 5
_22 dX=—§:>y=2g:g
y=ona 2 4) 2

3 9
Thus, the ordered pair (— 5 Ej Is a solution to the system of equations.



A . (4, 32 (—g 9)
nswer: (4, 32), 2 5
3x° + y* =76
Back to Problem 1.
X+ 2y =3 -

Use the second equation to solve for x in terms of y and substitute into the
first equation.

X+2y=3 = x=3-2y

3+ y*=76and x =3 -2y = 3(3-2y)°+ y’=76 =
3(9 - 12y + 4y*) + y?* =76 = 27 — 36y + 12y* + y* =76 =
13y® — 36y + 27=76 = 13y* - 36y —49=0 =

49
(y +D@A3y -49)=0 = y=-Ly=-3

X=3-2yandy=-1= x=3+2=5

The ordered pair (5, —1) is a solution to the system of equations.

x=3-2yandy = = x=3-2-2_H__5
e eyan 13 13 13 13 13

59 49

The ordered pair (— 13 E) Is a solution to the system of equations.



59 49

Answer: (5, —-1), (_E’ Ej

x>+ (y +6)*°=16

1d. y =4 x? Back to Problem 1.

If we replace y in the first equation by 4 — x* since y = 4 — x”as given in
the second equation, we obtain the equation x* + (4 — x* + 6)° = 16.

X>+ (4 -x*4+6)°’=16 = x>+ (10 - x)* =16 =

x?+ 100 — 20x* + x* =16 = x* - 19x’* + 84 = 0. This last equation
is quadratic in x*. This equation can be factored.

X' —19x*+84 =0 = (X*-7)(x*-12) =0
xX2-7=0= x’=7 = x=%,7

X2—-12=0 = x*’=12 = x=+.12

y=4-x*andx=,7 => y=4-7=-3

Thus, the point (/7 , — 3) is a solution to the system of equations.

y=4—-xandx=-.7 = y=4-7=-3

Thus, the point (- J7 ., —3) isasolution to the system of equations.



y=4-x’and x=,12 = y=4-12=-8

Thus, the point (Zﬁ, —8) is a solution to the system of equations.

y=4-x’and x=-J12 = y=4-12=-8

Thus, the point (- 2\/§, —8) is a solution to the system of equations.

X+ (y+6)*=16 _ _
The system of equations y =4 x? has an easier solution. Use the

second equation of y = 4 — x? to solve for x* and substitution in the first
equation.

y=4-x*= x*=4-y
X+ (y+6)°’=16and x> =4-y = 4 -y + (y+6)°=16

4-y+(y+6)2=16 = 4—y+y>+12y +36=16 =
y> 4+ 11y + 40=16 = y’+11ly +24=0 = (y+3)(y+8)=0 =

y=-3, -8

x2=4-yandy=-3= x2=7 = x=+,/7

Thus, the points (/7 , —3) and (- /7, —3) are solutions to the system of
equations.



le.

x2=4-yady=-8= x>=12 = x==+,/12 =+2./3

Thus, the points (24/3, —8) and (- 2./3, —8) are solutions to the system
of equations.

This system of equations can also be solved by the addition method.

x>+ (y + 6)* =16
— X 4y = 4

(y +6)°—y =12

(y+6)°-y=12 = y*+12y +36 -y =12 = y>+11y + 24 =0

We solved this quadratic equation above.

Answer: (\/7,-3), (-7, -3), (23, -8), (-2,/3, -8)

3x° — 4y? =25

This system of equations can also be solved by the addition method.

3x*— 4y*= 25
~3x%—18y% = —36
_22y?=—11

3x* — 4y® = 25
x>+ 6y? =12




2 2 1
-2y"=-11 = Y :E

<
I

-+
I

-+

1 1
x2+6y2:12andy=i—2 = x2+6(§j:12:> x> 4+ 3=12 =

e s ) o) [ )8

X -3y —2z=-1

2a. 3Xx + y +5z =232 Back to Problem 2.
—-4x + 6y - 7z =-29

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

1 -3 -2 -1
3 1 o5 32
-4 6 -1 -29

Multiply Row 1 by — 3 and add it to Row 2 (= 3R, + R,) and multiply
Row 1 by 4 and add it to Row 3 (4R, + R;):

1 -3 -2 -1 P
3 1 5 32 | 2Rtk
—4 6 -1 -29



1 -3 -2 -1
-3+ 3 9 +1 6 +5 3 + 32
4+ (-4) -12+6 -8+(-1) -4+ (-29)

1 -3 -2 -1
0 10 11 35
0 -6 -9 -33

.. 1
Divide Row 3 by — 3 [—gst:

1 -3 -2 -1 1 1 -3 -2 -1
0 10 11 35 | —3° 5 [0 10 11 35
0 -6 -9 —33 0 2 3 11

Interchange Row 2 and Row 3 (R, <> R;):

1 -3 -2 -1 1 -3 -2 -1
0 10 11 35| —Ff2®% o 1p 2 3 11
0 2 3 11 0 10 11 35

Multiply Row 2 by — 5 and add to Row 3 (-5R, + R;):

1 -3 -2 -1 1 ~3 _2 1
0 2 3 11| =R o 10 2 3 11
0 10 11 35 0 —-10 +10 —-15+11 —-55 + 35



1 -3 -2 -1

0O 0 -4 -20

. 1 . 1
Divide Row 2 by 2 (ERz)and divide Row 3 by — 4 (—ZRs):

1 -3 -2 -1 , 1 -3 -2 -1
0 2 3 1 |-—224", 00 1 3 u
0 0 -4 -20 0 0 1 5

3
OX +Vy + —z == + -z = =
Row 2 reads y 5 y > >
Si =5 th y+—15——11:>y——ﬂ——2
ince z = 5, then > > >

Row lreads Xx — 3y — 2z = -1

Sincey=—-2andz=5,thenx+6-10=-1=> x-4=-1=x=3

Answer: (3, —2,5)

NOTE: Geometrically, if you graph the three planes in the system of
equations, the planes will intersect at the point (3, —2, 5).



2D.

5x + 4y — 3z = -36

3Xx =2y + 7z =-15 Back to Problem 2.
—-2X -6y +9z =21

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

5 4 -3 -36
3 -2 7 =15
-2 -6 9 21

Multiply Row 3 by 2 and add to Row 1 (2R, + R,):

5 4 -3 -36
3 -2 7 -15| R,
-2 -6 9 21

-4 +5 —12 +4 18 + (-3) 42 + (-36)
3 -2 7 -15
-2 -6 9 21

(1 -8 15 6
3 -2 7 -15
-2 -6 9 21

Multiply Row 1 by — 3 and add it to Row 2 (- 3R, + R, ) and multiply
Row 1 by 2 and add it to Row 3 (2R, + R;):



-3R; + R,

1 -8 15 6
3 -2 7 -15| Rt
-2 -6 9 21

1 -8 15 6
-3+3 24+ (-2) -45+7 -18 + (—15)
2+ (-2) -16+(-6) 30+9 12 + 21

1 -8 15 6
0 22 -38 -33
0 -22 39 33

Add Row 2to Row 3 (R, + R,):

1 -8 15 6
0 22 -38 —-33| Rt
0 —22 39 33

1 -8 15 6
0 22 - 38 - 33
0 22 +(-22) -38+39 -33+ 33

1 -8 15 6
22 —-38 -33
0 O 1 0

(@)

o 1
Divide Row 2 by 22 (ERZ ):



1 -8 15 6 1 -8 15 6

1

0 22 -38 -33| —2°, |0 1 -1 _3
00 1 0 00 1 0
Row3reads OX + 0y + z=0 =z =0

Row2reads OX + y — 2z =3 o y 19, _ 3

ow Z reads 11 5 11 >

Si z =0,th Y—QZ——§:>y—O——_:>y__§
ince z = 0, then T 5 >

Row lreads Xx — 8y + 15z = 6

3
SinceY=—Eandz:O,thenx+12+0:6:>x:—6

3
Answer: (—6, —5 0)

NOTE: Geometrically, if you graph the three planes in the system of

3
equations, the planes will intersect at the point (— 6, — > 0).
2 X - 7z= 19
2¢. 3y+ z= 19 Back to Problem 2.
4x — 5y =-24

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



o
w
[ERY

9
4 -5 0 -24

(2 0 -7 19 2 0 -7 19
3 1 9 “2RirR o lp 3 01 9 | —2Re*Rs
4 -5 0 -24 0 -5 14 —62
(2 0 -7 19 (2 0 -7 19 ]
0 3 1 9 | —Re2® v 10 1 16 -44 “SRet R
(01 16 -44 0 3 1 9 |
(2 0 -7 19 . (2 0 -7 19 ]
01 16 -—44| —a= 5 |0 1 16 -44
0 0 -47 14 00 1 -3
Row 3reads z = — 3

Row 2reads y + 16z = —44

Since z=-3,theny — 48 =-44 = y =4

Row 1reads 2x — 7z = 19

Sincez=-3,then2x + 21 =19 = 2x =-2 = x =-1

Answer: (-1, 4, —3)



NOTE: Geometrically, if you graph the three planes in the system of
equations, the planes will intersect at the point (-1, 4, —3).



