Precalculus: Solving Systems of Two Equations Practice Problems

Questions

1. Solve the system:
2

y? =8z

2. Solve the system:
dx +2y =4
Jx+y=4

3. Solve the system:

9 + 2y =2
3r+5y=>5

=~

. Solve the system of equations algebraically

v = 4z+9
y = —ll

Draw a well labeled sketch of the situation (the sketch can be drawn without using a calculator).

5. Solve the system algebraically:

0.2x =01y — 1.2
20—y =6

6. Is it possible to construct a parallelogram with acute angle 7/3 radians, area of 9 cm?, and perimeter of 12 cm? Justify
your answer using appropriate mathematics, and explain each step of your solution using English as well as math.

7. Solve the system:

-y =1

z+ay=1

Note: Your solution with involve the unspecified constant a.
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Solutions

1. Solve the system algebraically:
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2. Let’s use the substitution method.

From the second equation, we can solve for y = 4 — 3z. Substitute this into the first equation:

dr+2y =4
4z + 2(4 — 3z) = 4 now, solve for
dr +8—6x =4
—2r=4-38
—2r=—4
T =2

Now, use this value of  in y = 4 — 3z to determine y:

y=4—-3z
y=4-3(2)
y=-2

The solution to the system is the ordered pair (2, —2).

So (g/ d/J s a S'OA‘)(K‘OW.
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3. Let’s use the elimination method.

Multiply the second equation by —3 to make the coefficient of x the same in both equations, but with opposite sign.

9 + 2y =2
—9x — 15y = —15

Now add the two equations to eliminate the z (since 9z — 9z = 0):

9z +2y =2
—9x — 15y = —15

Adding:

2y — 15y = 2 — 15 now solve for y
—13y = —13
y=1

Now, use this value of y in any of the earlier equations to determine x:

9z + 2y =2
9z +2(1) =2
9r+2=2
9r =0
=0

The solution to the system is the ordered pair (0,1).

4. Solve the system of equations

y° = 4z 49
y = —ll

Draw a well labeled sketch of the situation (the sketch can be drawn without using a calculator).

Rewrite Eq. (2) as y? = (—|x|)? = 2% and substitute into Eq. (1):

yP = 4x 49
22 = 4x+9
2?2—4x—-9 = 0

— /b2 — N/
a

For z = 2 + v/13:

v = —lal=—j2+ VI3 = 2 Vi3
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For x =2 —+/13:

y = —|a|=-]2-V13|=—(-(2—-V13))=2—- V13
The two solutions are (z,y) = (2 + v13,—2 — v/13) and (z,y) = (2 — V13,2 — V/13)
Here is a sketch. This sketch can be drawn by hand, without the aid of a calculator.
y = —|x|: This is simply y = |z| reflected about the x axis.

y? = 4z + 9: This is a parabola. If z = 0, y = +3. If y = 0, z = —9/4. Therefore, parabola opens to right.

We see there are two points of intersection of the curves. The red curve is Eq. (1) and the blue curve is Eq. (2).
y
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5. Let’s use the elimination method.

Multiply the first equation by —10 to make the coefficient of = the same in both equations, but with opposite sign.

—2x =—y+12
20 —y=6

Now add the two equations to eliminate the x (since —2x + 2z = 0):

—y=-y+12+6
0=18

You might think you’ve made a mistake, but you just need to interpret what you’ve found.

Since 0 can never equal 18, there is no solution to the system of equations. Graphically, the two equations represent two

parallel lines.
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6. Is it possible to construct a parallelogram with acute angle 7/3 radians, area of 9 cm?, and perimeter of 12 cm? Justify
your answer using appropriate mathematics, and explain each step of your solution using English as well as math.
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7. Solve the system:
z? - y2 =1

r+ay=1
Note: Your solution with involve the unspecified constant a.

Xyt | (c)
x tays: | (2) .

Selue (z) 1@) Xt = /ﬂ:?g) a,mo/ sa\és'r[/:/za[e -/LA ,,‘,,;.710 (,) ._

(/“acj) -9 = / solve 43 ﬂ-/%f g,@f;}wéﬁgm@/

= A + 2™ < 2: { Cance€ a. a‘cleua /ﬂ

= g ‘e j &gfiso'%{)ﬂ

—2ag+azjz—jzzo
g (aaragg)eo
yzo & -2a¢ay-y=O
(@%1)g =2

e
all

If 7-_0} 4/07 E: ciffy /—aj: /—Q(o)'—'/. So (/,0) /fd:alar[(;\//

za

IF =9, Hev = Jmal = J-
52@ x=/may = aé_g_f

o
- QFI—ZO\?

IR

ali
%=1

!
- 2
e I 4+ex gvo (/1’-&2 Zq)

P / ai

s a 5’0/09('0"‘“'4.

Page 6 of 6




