Section 8.2 Solving Systems of Equations Algebraically

Section 8.2  Page 451 Question 1

Ink+p=12: In 4k* —2p = 86:
Left Side Left Side

k+p 4 =2p
=5+7 = 4(5)* =2(7)
=12 =86
= Right Side = Right Side

So, (5, 7) is a solution.

Section 8.2  Page 451 Question 2

In 18w? — 1622 =—7:

1Y 3V
Left Side=18| = | —16| >
3 4

i

=—7
= Right Side

So, (l, ij is a solution.
374

Section 8.2  Page 451 Question 3

a)x’—y+2=0 ®
dx=14-y @

From @, y = 14 — 4x. Substitute into @.

¥ =(14-4x)+2=0
¥ —14+4x+2=0
¥ +4x—12=0
x+6)(x—2)=0
x=-6 or x=2
Substitute into @.

When x = —6: When x = 2:
4x=14—-y 4x=14—-y

4-6)=14—-y 42)=14-y
y=14+24 y=14-38
y=38 y=6

Verity (-6, 38).
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In 144w” + 482% = 43:
2 3 2
+48| =
3 4

= Right Side

Left Side = 144(
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Inx*—y+2=0: Indx=14—-y:

Left Side = (—6)* — 38 +2 Left Side = 4(-6) Right Side = 14 — 38
=36-38+2 =-24 =-24
=0 Left Side = Right Side
= Right Side

Verity (2, 6).

Inx*—y+2=0: Indx=14—-y:

Left Side=2>—6+2 Left Side = 4(2) Right Side =14 -6
=0 =8 =8
= Right Side Left Side = Right Side

Both solutions, (-6, 38) and (2, 6), check.

b)2x* —4x+y=3 @
4x—=2y=-7 @

From @, y = 2x + 3.5. Substitute into @.

2 —4x+2x+35=3

2x*—2x+0.5=0

4 —4x+1=0

2x-1D)2x-1)=0

x=0.5

Substitute into @.

4x —2y=—7

4(0.5)—2y=-7

2+7=2

y=45

Verity (0.5, 4.5).

In2x" —4x +y=3: Indx —2y=—7:

Left Side = 2(0.5)* — 4(0.5) + 4.5 Left Side = 4(0.5) — 2(4.5)
=3 =-7
= Right Side = Right Side

The solution (0.5, 4.5) checks.

¢) T +5d—t-8=0 @
10d — 2t =—40 @
From @, ¢t = 5d + 20. Substitute into @.
Td* +5d — (54 +20)—8=0
Td*—28=0
7(d-2)(d+2)=0
d=2ord=-2
Substitute into @.
When d = 2: When d =-2:
10d — 2t =—40 10d — 2t =—40
10(2) — 2t =-40 10(-2) — 2t=-40
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60 = 2¢
t=30

Verify (2, 30).
In7d*+5d—1t—8=0:
Left Side = 7(2)* + 5(2) — 30 — 8
=28 +10-38
=0
= Right Side

Verify (-2, 10).
In7d*+5d—t-8=0:
Left Side = 7(-2)* + 5(-2) — 10 — 8
=28-10-18
=0
= Right Side

—2t=-20
t=10

In 10d — 2t =—40:

Left Side = 10(2) — 2(30)
=20-60
=-40
= Right Side

In 10d — 2t = —40:

Left Side = 10(-2) — 2(10)
=-20-20
=40
= Right Side

Both solutions, (2, 30) and (-2, 10), check.

d) 3x*+4x—-y-8=0 O
y+3=2x"+4x @

From @, y = 2x* + 4x — 3. Substitute in ®.

3% +4x— (2" +4x—3)—8=0
¥ =5=0
xZi\/g
x=224o0orx~=-224
Substitute in @.
Whenx = +/5:
y+3 =2x"+ 4x
y+3=2(/5)+4(5)
y=T+ 45
y=15.94

Verify (V5,7 + 4J5).
In3x’+4x—y—8=0:

When x =—/5 :
y+3=2x"+4x
yH3=2(5) 45
y=T— 45
y=-194

Iny+3=2x"+4x:

Left Side = 3(\/5 ) +4(:/5)~ (7+ 4J5) -8 Left Side Right Side

=15-15
=0
= Right Side

Verify (/5,7 - 45).
In3x’+4x—y—8=0:

=7+ 45 +3 =25 +4(5)
=10+ 45 =10+ 45
Left Side = Right Side

Iny+3=2x"+4x:

Left Side =3(—/5 )’ +4(—/5) - (7— 4J/5)—8 Left Side Right Side

=15-15
=0
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=745 +3 =2(-/5)+4(5)
=10-4/5  =10-4/5
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= Right Side Left Side = Right Side
The two solutions check. The approximate answers are (2.24, 15.94) and (-2.24, —1.94).

€) y+2x=x>-6 @
x+y-3=2x" @

From @, y = 2x* — x + 3. Substitute in .
2 —x+3+2x=x"-6

X+x+9=0

Use the quadratic formula witha=1,bh=1, and ¢ =9.
o ~b++/b* —4ac

2a
i SO LY 1)’ =4(2)3)

2(2)
NRETEE
4

This system has no real solutions.

Section 8.2  Page 452 Question 4

a)6x’ —3x=2y—-5 @
2r+x=y—-4 @
Multiply @ by 2.
6x*—3x=2y-5 @
4x* —2x=-2y+8 O
Add © + Q.
2x° —5x=3
2x° ~5x-3=0
2x+1)(x-3)=0
x=-05 or x=3
Substitute in @.

When x =-0.5: When x = 3:
2x2+x=y—4 2x2+x=y—4
2005+ (-0.5)+4=y 231 +3+4=y
y=4 y=25
Verify (0.5, 4).
In ©:
Left Side = 6x” — 3x Right Side =2y — 5
=6(-0.5)* = 3(-0.5) =2(4)-5
=3 =3

Left Side = Right Side
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In @:

Left Side = 2x” +x Right Side =y — 4
=2(-0.5)* + (-0.5) =4-4

Left Side = Right Side
Verity (3, 25).

In ©:

Left Side = 6x* — 3x Right Side =2y —5
=6(3)* - 3(3) =2(25)-5
=45 =45

Left Side = Right Side

In @:

Left Side = 2x* + x Right Side =y — 4
=2(3)*+3 =25-4
=21 =21

Left Side = Right Side
Both solutions, (—0.5, 4) and (3, 25), check.

b)yx*+y=8+19 @
X-y=Tx-11 @

Add ® + @.
2% =15x+8
2x* —15x—8=0
2x+DHx-8)=0
x=-050rx=28
Substitute in @.
When x =-0.5: When x = 8:
y=8x-|r19fx2 y=8x-|r19fx2
y=8(-0.5)+ 19— (-0.5) y=8(8)+ 19 —§?
y=14.75 y=19
Verify (-0.5, 14.75).
In @:
Left Side =x"+y Right Side = 8x + 19
= (0.5 +14.75 =8(-0.5)+ 19
=15 =15
Left Side = Right Side
In @:
Left Side =x*—y Right Side = 7x — 11
=(-0.5)*+14.75 =7(-0.5)—11
=145 =-14.5

Left Side = Right Side
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Verify (8, 19).

In ®:

Left Side =x* +y Right Side = 8x + 19
=82+19 =8(8)+ 19
=83 =83

Left Side = Right Side

In @:

Left Side =x* — y Right Side = 7x — 11
=8-19 =7(8)—11
=45 =45

Left Side = Right Side
Both solutions, (—0.5, 14.75) and (8, 19), check.

¢) 2p°=4p-2m+6 @

5m+8=10p+5° @

Multiply @ by 5 and @ by —2, and rearrange terms.
10p” —20p — 30 =—10m ©)

10p* +20p — 16 = 10m @)

Add @ + @.

20p° —46=0

p =423

p=1.520rp~-1.52
Substitute in @.

When p=+23: When p=-/23:
5m=10p+5p2—8 5m=10p+5p2—8
Sm=10(~23)+5(/23)* -8 5m=10(—/2.3)+5(-/2.3)* — 8
5m=10423 +11.5-8 5m=—-10323+3.5
m=2J23 +0.7 m=-2J23 +0.7
m=3.73 m=~-233
Verify (/2.3 , 24/2.3 +0.7).
In ©:
Left Side = 2p° Right Side =4p — 2m + 6
=2(23) =4(23)=2(223 +0.7)+6
=4.6 =4.6
Left Side = Right Side
In @:
Left Side = 5m + 8 Right Side = 10p + 5p*
=5(223 +0.7)+8 =10(+/23)+5(:/23)
=10423 +3.5+8 =10J23 +11.5
=1042.3 +11.5

Left Side = Right Side
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Verify (—v/2.3,-22.3 +0.7).

In ©:
Left Side = 2p” Right Side =4p — 2m + 6
=2(-/2.3) =4(—~/23)-2(-2J23 +0.7)+6
=4.6 =46
Left Side = Right Side
In @:
Left Side = 5m + 8 Right Side = 10p + 5p”
=5(2423 +0.7)+8 =10(-2.3)+5(-+2.3)
=-10J23 +3.5+8 =-1023 +11.5
=—10J23 +11.5

Left Side = Right Side

Both solutions, (+/2.3, 24/2.3 +0.7) and (—~/2.3,—2+2.3 +0.7), check. The solutions
are approximately (1.52, 3.73) and (—1.52, -2.33).

)’ +8k=-14 O
wtk=-2 @
Multiply @ by —8.

—8w? —8k=16 ®

Add @ and ®.

w =2

w= i\/i

Substitute in @.

When w= /2 : When w= —/2:

w+k=-2 w+k=-2

(V2 Y +k==2 (—2 )Y +k=-2
k=-4 k=—4

Verify (V2 , —4).

In ©: In @:

Left Side = 9w? + 8k Left Side = w? + k
=9(~2 )’ + 8(-4) =(V2)*+ (-4)
=14 =2
= Right Side = Right Side

Verify (—/2 , —4).

In ©: In @:

Left Side = 9w?* + 8k Left Side = w” + k
=9(—2)* + 8(-4) = (V2 +(4)
=-14 =2
= Right Side = Right Side

Both solutions, (+/2 , —4) and (—+/2 , —4), check. The solutions are approximately
(1.41,-4) and (-1.41, —4).
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e) 4i°—8t=6 @
6’ -9=12t @
Multiply @ by 3 and @ by 2. Align like terms.
12/° — 24t =18 ®
12/° — 24t =18 ©
Both original equations are equivalent. They have an infinite number of solutions.

Section 8.2  Page 452 Question 5

a) y—lz—%x @

3P +y=8x—1 @
I will use the substitution method because I can easily obtain an expression for y from
equation @.

From ® y=1 —%x. Substitute in @.

3x2+1—%x=8x—1

24x* +16-Tx—64x=0

24x* -71x+16=0
Use the quadratic formula with a =24, b =-71, and ¢ = 16.

N N
2a
R SE: JET1)2 —4(24)(16)
2(24)
Mt V3505
48

x=271orx=0.25

Substitute in O.

When x:w: When x:w:
48 48
_,_7[71+3505 _,_7[71-3505
YEITRT 4 YEITRT a8
 ~113-743505 1134743505
7 384 Y 384
y=-1.37 y=0.78

The solutions are approximately (2.71, —1.37) and (0.25, 0.78).

b) 8x*+5y=100 @

6x* —x—3y=5 @

I will use the elimination method because I can eliminate y by adding, if I first multiply
® by 3 and @ by 5.

MHR e Pre-Calculus 11 Solutions Chapter 8 Page 27 of 60



