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Chapt er1 0 l ,~lll n11 Ii f d 

Math and History (p. 631; 

1.	 A = 3550, B = O. C = 0
 

B2 - 4AC = 02 - 4(3550)(0) = 0
 

B2 - 4AC = 0
 

parabolic 

2.	 A = 2200, B = 0, C = 4600 

B2 - 4AC = 02 - 4(2200)(4600) = -40,4S0,000 

B2 - 4AC < O. B = 0, A *- C 

Elliptical; will pass by the sun more than once. 

3.	 A = 5000, B = 0, C = - 6500 

B2 - 4AC = 02 - 4(5000)(-6500) = 130,000,000 
B2 - 4AC > 0 

hyperbolic 

Lesson 10.7 

Activity (p. 632) 

a· ov OJ a 
Opts 2 pts 4 pts 

dJtJ 
1pt 3pts 

b.)~ ~)=( 
Opts 2 pts 4 pts 

)?~ 
1pt 3pts 

C'@(9)O 
Opts 2 pts 4 pts 

COorg 0 
1 pt 3 pts 

Opts 1 pt 2 pts 

10.7 Guided Practice (page 635) 

1.	 quadratic 2. Sample answer: 

-
-. -- -- - - -~-

can be elimin"c,,':: 

4. x 2 + y2 = 17 

y=x+3 

2x	 + (x + 3)2 = 17 

x 2 + x 2 + 6x + 9 = 17
 

2x 2 + 6x + 9 = 17
 

2x2 + 6x - 8 = 0
 

2(x2 + 3x - 4) = 0 

2(x + 4)(x - I) = 0
 

x = -4,x = 1
 

y = - 4 + 3 = - 1 (- 4, - I)
 

y=1+3=4(l,4)
 

5.	 x 2 + y2 + Sx - 20y + 7 = 0
 

- (x2 + 9y2 + 8x + 4y + 7) = Q
 

-Sy2 - 24y = 0
 

-Sy(y + 3) = 0
 

y=Oory=-3
 

x 2 + (0)2 + Sx - 20(0) + 7 = 0
 

x 2 + Sx + 7 = 0
 

(x + l)(x + 7) = 0
 

x=-lorx=-7
 

x 2 + (- 3)2 + 8x - 20( - 3) + 7 = 0
 

x 2 + 9 + Sx + 60 + 7 = 0
 

x 2 + Sx + 76 = 0
 

-b±~~4AC 
x=-

2A 

-S ± .164 - 4(1)(76) 
x= 

2(1)
 

-S ± )64 - 304
 
x=--

2 

-S ± F240 
x = - 2 ' no real roots 

y = 0, x = -lor x = -7 

(-1,0),(-7,0) 

6.	 x 2 + y2 - 3x = S 2(-2)2 - y2 = 10
 

2x2 - y2 = 10
 S - y2 = 10 

3x2 - 3x = IS _y2 = 10 - S 
3x2 - 3x - IS = 0 _y2 = 2 

3(x2 - X - 6) = 0 y2 = -2 
3(x - 3)(x + 2) = 0 

y=±~ 
x = 3 or x = -2 no real roots 

-CONTINUED-
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Chapter 10 continued 

6. -CONTINUED

2(3)2 - y2 = 10 

18 - y2 = 10 

_y2 = -8 

y2 = 8 

y =J8 = ±2)2 

(3, ±2)2) 

7.	 x 2 - 2x + 2y + 2 = 0 

-	 x2 + 2x - y + 3 = 0 

y+5= 0 

Y = -5 

x2 - 2x + 2( - 5) + 2 = 0 

x=4orx=-2 

(4, -5), (-2, -5) 

? 
-5='0-4-1 

-5 = -5 

8. Because 2 circles can intersect in 2 points. 

9. x 2 + y2 = 25 

y = -3 

4 i= -3 

x 2 - 2x - 10 + 2 = 0 

x2 - 2x - 8 = 0 

10.7 Practice and Applications (pp.635-637) 

(4)2 - 2(4) + 2y + 2 = 0 

16 - 8 + 2y + 2 = 0 

2y + 10 = 0 

2y = -10 

y = -5 

(-2)2 - 2(-2) + 2y + 2 = 0 

4 + 4 + 2y + 2 = 0 

2y + 10 = 0 

2y = -10 

y = -5 

(x - 4)(x + 2) = 0 

Copyright © McDougal Littell Inc. 
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yes 

No 

10. x 2 + y2 = 41 

y = -x  1 
? 

42 +(-5)2='041 
? 

16 + 25 ='0 41 

41 = 41 

11.	 x2 +4x-4y-16=0 

-2x + y + 1 = 0 
?	 ? 

62 + 4(6) - 4(11) - 16 ='0 0 - 2(6) + 11 + 1 ='0 0 
? 

36 + 24 - 44 - 16 ='0 0 -12 + 12 = 0 

0=0 0=0 

yes 

12.	 3x2 - 5y2 + 2y = 45 

y=2x+1O 
? 

3(-3)2 - 5(4)2 + 2(4) ='045
 
?
 

27 -	 80 + 8 ='0 45 

-45 i= 45 

no 

13.	 2x2 
- 4y = 22 

y =	 -2x + 3 
?	 ? 

2( - 5)2 - 4(7) ='0 22 7 ='0 -2(-5) + 3 
?	 ? 

50 - 28 ='0 22 7='010+3 

22 = 22 7 i= 13 

no 

14.	 6x2 - 5x + 8y 2 + Y = 23 

y = x - 1 
? 

6(2)2 - 5(2) + 8(1)2 + 1 ='0 23 1= 2 - 1
 

24 - 10 + 8 + 1 = 23 1 = 1
 

23 = 23
 

yes
 

15.	 x2 - Y = 5 16. x 2 + y2 = 18 

-3x + y = -7 x-y=O---7x=y 

y = 3x - 7 x 2 + x 2 = 18 

x2 - (3x - 7) = 5 2x2 = 18 

x2 - 3x + 7 - 5 = 0 x 2 = 9
 

x 2 - 3x + 2 = 0 x = ±3
 

(x - 2)(x - 1) = 0 3 = y
 

x=2orx=1 -3 = y
 

-3(2) + Y = -7 (3,3), (-3, -3)
 

-6 + Y = -7
 

y = -7 + 6
 

y = -1
 

-3(1) + Y = -7 

-3 + Y = -7
 

y = -7 + 3
 

y = -4
 

(2, -1), (1. -4) 
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Chapter 10 continued 

17.	 -3x2 +y2=9 

-2x+y.=O~y=2x 

-3x2 + 12x)' = 9
 

-3x~ - -\x2 = 9
 

x2 = 9 

x = ±3 

= 2(3) = 6
 

y = 2( -3) = -6
 

(3,6), (-3, -6)
 

18.	 9x2 + 4y2 = 36 

-x + y = -4~y = -4 + x 

9x2 + 4(-4 + x)2 - 36 = 0
 

9x2 + 4(16 - 8x + x2) - 36 = 0
 

9x2 + 64 - 32x + 4x2 - 36 = 0
 

13x2 - 32x + 36 = 0
 

32 ± '/1024 - 4(13)(36)
 
x = 2(13)
 

32 ± )1024 - 1872
 
x= 

26
 

32 ± J=848
 
x = 26 ' no real roots 

none 

19.X2 +y2=5 

x2 + (-2x)2 = 5 y = -2x 

x 2 + 4x2 = 5 y = -2(1) = -2 

5x2 = 5 Y = -2(-1) = 2 

x 2 = 1 

x = ±l 

(1,-2),(-1,2) 

20.	 x + 2y2 = -6 

x + 8y = 0 -7 X = - 8y x = -8y 

-8y + 2y2 = -6 x = -8(3) 

2ye - 8y + 6 = 0 x = -24 

2(y2 - 4y + 3) = 0 

2(y - 3)(y - 1) = 0 x = -8(1) 

Y = 3,)' = 1 x = -8 

(-24,3),(-8,1) 

21.	 5x2 + 3y2 = 17 

-x+y= -1---""1y=x-1 

5x2 + 3(x - 1)2 = 17 

5x2 + 3(x2 - 2x + 1) = 17 

5x2 + 3x2 - 6x + 3 - 17 = 0 

8x2 - 6x - 14 = 0 

2(4x2 - 3x - 7) = 0 

2(4x - 7)(x + 1) = 0 

7
x=-orx=-l 

4 

y=x-1 

7 3
Y=4- 1 =4 
y=--1-1=-2 

G. ~), (-1. -2) 

22.	 4x2 - 5)'2 = 16 

3x + Y = 6 -7Y = - 3x + 6 

4x2 - 5(-3x + 6)2 = 16 

4x2 - 5(9x2 - 36x + 36) = 16 

4x2 - 45x2 + 180x - 180 - 16 = 0 

-41x2 + 180x _. 196 = 0 

41x2 - 180x + 196 = 0 

(41x - 98)(x - 2) = 0 

98 
x=- or x=2 

41 

y =	 -3(~n + 6 
294 

v =	 -- + 6 , 41 

48
 
y = - 41
 

Y = - 3(2) + 6
 

y=O
 

98 48)
( 41' - 41 ' (2,0) 
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Chapter 10 continued 

23.	 2x2 + 2y2 = 15 

. x + 2y = 6 -H = - 2y + 6 

2( - 2y + 6)2 + 2y2 - 15 = 0 

2(4y2 - 24y + 36) + 2y2 - 15 = 0 

8y2 - 48y + 72 + 2y2 - 15 = 0 

10y2 - 48y + 57 = 0 

48 ± .)2304 - 4(10)(57)
 
y = 20
 

48 ± .)2304 - 2280
 
y = 20
 

48 ± .J24 
y = 20 

48 ± 2v"6
 
y = 20
 

24 ± v"6 
y= 10 

x = _2(24 :0v"6) + 6 x = _2(24 ~O .J6) + 6 

6 - v"6	 6 + v"6 
x=-5- x= 5 

6 -	 .J6 24 + .J6) (6 + v"6 24 - v"6)
( 5' 10' 5' 10 

24.	 x2 + y2 = I 

x+y= -I--+y= -x-l 

x2 + (-x - 1)2 = 1 

x 2 + x2 + 2x + I - 1 = 0 

2x2 + 2x = 0 

2x(x + 1) = 0
 

x = 0 or x = -I
 
y = -0 - I = -1
 

y=-(-1)-l=O
 

(0,-1),(-1,0)
 

25. x2 + y2 = 20 

y=x-4 

x2 + (x - 4)2 = 20 

x2 + x 2 - 8x + 16 - 20 = 0 

2x2 - 8x - 4 = 0 

2(x2 - 4x - 2) = 0 

4 ± .)16 - 4(1)(-2) 
x= 

2(1) 

4 ±	 .J24 
x = 2 

4±2.J6 
x=-2

x=2±v"6
 

y=2+.J6-4
 

y = -2 + v"6
 

y=2-v"6-4
 

y = -2  .J6 
(2 + v"6, -2 + v"6), (2 - v"6, -2 - v"6) 

26.	 x2 + y2 = 5 

y = 3x + 5 

x2 + (3x + 5)2 = 5 

x2 + 9x2 + 30x + 25 - 5 = 0 

10x2 + 30x + 20 = 0 

1O(x2 + 3x + 2) = 0
 

1O(x + 1)(x + 2) = 0
 

x = -1 or x = -2
 

y = 3( - 1) + 5 = 2
 

y = 3(-2) + 5 = -1
 

(-1,2),(-2, -1)
 

227. x = 6y x = 0 or x = -6 

y = -x y=O 

x 2 = 6(- x) y = -(-6) = 6 

x2 = -6x (0,0), (-6,6) 

x 2 + 6x = 0
 

x(x + 6) = 0
 

28. x 2 + y2 = 9 

x - 3y = 3 --+x = 3y + 3 

(3y + 3)2 + y2 = 9 

9y2 + 18y + 9 + y2 - 9 = 0 

IDy2 + 18y = 0 

2y(5y + 9) = 0 

9 
Y =	 0 orv = - . 5
 

x = 3(0) + 3
 

x=3
 

x =	 3(-~) + 3 
27	 15 

x=	 --+
5	 5 

x=-5
12


12
 9)
(3,0), ( -5'-5 



Chapter 10 continued 

29.	 x 2 + y2 = 7 

.	 y=x-7 

x2 + (x - 7)2 = 7 

2x 2 + x - 14x + 49 - 7 = 0
 

2x2 - 14x + 42 = 0
 

2(x2 - 7x + 21) = 0
 

7 ±	 J49 - 4(1)(21) 
x= 

2(1)
 

7± F35
 
x = 2 ' no real roots 

none 

30.	 y2 - 2x2 = 6 y = --2x 

(- 2X)2 - 2x2 - 6 = 0 y = -2(A) 

4x2 - 2x2 - 6 = 0 y= -2A 

2x2 - 6 = 0 y=-2(-A) 

2(x2 - 3) = 0 y=2A 

x 2 = 3 

x=±A 

(A, -2-13), (- A, 2A) 

31.	 6x2 + 3y2 = 12 

6x2 + 3( - x + 2)2 = 12 

6x2 + 3(x2 - 4x + 4) - 12 = 0 

6x2 + 3x2 - 12x + 12 - 12 = 0 

9x2 - 12x = 0 

3x(3x - 4) = 0 

x=Oorx=~ 

y = -x + 2
 

y = -~ + 2
 

y = -~ + ~
 

y=3"
2


y=0+2=2 

(0,2), (t n 

32.	 3x2 - y2 = - 6 

y = 2x + 1 

3x2 - (2x + 1)2 = -6 

3x2 - (4x 2 + 4x + l) + 6 = 0 

3x2 - 4x2 - 4x - 1 + 6 = 0 

-x2 - 4x + 5 = 0 

x2 + 4x - 5 = 0 

(x + 5)(x - 1) = 0 

x= -5orx= 1 

y = 2(-5) + 1 

y=-1O+1=-9 

y = 2(1) + 1 = 3 

(-5,-9),(1,3) 

33.	 x 2 + y2 = 16 

x 2 - 5y = 5 

x 2 + y2 = 16 

-x2 + 5y = -5 

y2 + 5y = 11 

y2 + 5y - 11 = 0 

- 5 ± -/C"""25=-----c4'"'(1"")(-_-C-1C-C1) 
y = 2(1) 

-5 ±,}69 
y= 2 

x 2 = 5( -5 -2,}69) + 5 

2 _ -25 - 5,}69 + 10
 
x - 2
 

-5,}69 - l5 
x 2 = ---"-------'- 

2 

-5,}69 - 15 
x = ± ) 2' no real roots 

x 2 = 5(-5 +2 J69) + 5 

x2 = - 25 + 5,}69 + 10
 
2
 

x2 = 5,}69 - 15
 
2
 

x =	 +)5,}69 - 15 
- 2 

+)5,}69 - 15 -5 ± ,}69)
(- 2' 2 

Algebra 2 
Chapter 10 Worked-out Solution Key 

Copyright © McDougal Littell Inc. 
All rights reserved. 



- -

All rights reserved. Algebra 2 
Chapter 10 Wor1<ed-out Solution Key 

..,'-------------~--------

Chapter 10 continued 

34.	 - 3x2 + y2 - 3x = 0
 
2
x - y2 + 27 = 0
 

-2x2 - 3x + 27 = 0
 

2x2 + 3x - 27 = 0 

(2x + 9)(x - 3) = 0 

9 
x = -- or x = 3 

2
 

-3(3)2 + y2 - 3(3) = 0
 

-27 + y2 - 9 = 0
 

y2 = 36
 

y = ±6 

-3(-~y + y2 - 3(-~) = 0 
243 27--+ y2 +-= 0
4 ' 2 

243 54 189 
y2=7-4=7 

fi89 3,,121
y=±-2- =±~ 

(3 6' ( 9 3ffi)
,±), -Z'±-2

3S. - x2 + y2 + 10 = 0
 

-3y2 + X + 1 = 0
 

- 3x2 + 3y 2 + 30 = 0
 

-3y 2+ X + 1 =0
 

- 3x2 + X + 31 = 0
 

x = -I	 ±,/1 - 4(-3)(31} 
2(-3)
 

- 1 ± '/1 + 372
 
x = -6 

1 ± ,fi73 
x=	 6 

-C + ~y + y2 + 10 = 0 

2 = (11 + Jill) (1 + ~)) _ 360 
Y 36 36 

2 _ 1 --'-- 2,fi73 + 373 _ 360
 
y - 36 36
 

2 _ 374 - 360 2,J37}
 
y - 36 + 36
 

y2 = 7 + ,fi73
 
18
 

= + /'-7-+-J373~37-3 
y -V 18 

_((1 -~)t + y2 + 10 0= 

Copyright © McDougal Littell Inc, 

2 = ((1 - ~)(1 - ~)) _ 360 
y 36 36 

y2 = 1 - 2Jill + 373 _ 360 
36 36 

2 374 - 2,Jili 360 
y = 36 - 36 

o 374 - 360 2Jili 
r = 36 + --~ 

2_ 7 + Jili
 
y - 18
 

17- fin 
y = ± V --1-8-; no real roots 

I + Jill + h + fin 
( 6 ' - V 18 

36. x 2 + 2y 2 - 10 = 0 

4y 2 + X + 4 = 0 

-2x2 -	 4y2 + 20 = 0 

_~+x+--±=O 

- 2x2 + X + 24 = 0 

_ -1 ± Jl - 4(-2)(24)
 
x - 2(-2)
 

-1 ± Jl --'-- 192
 
x = -4
 

1±~ 
x=	 4 

C-~y + 2y2 - = 010 

2y2 = _(1 - 2JI93 + 193) _ 160 
16 16 

22 = _ (194 - 2-1193) _160 
y 16 16 

o -194 - 160 + 2,./1932y- = ---~--_ 
16
 

2 z = '- 354 + 2Jf93
 y 
16 

y2 = -177 + ~
 
8
 

/ -177 + -JT§3
Y = ± V 8 ' no real roots 

C+ ;IJ:93Y + 2y 2 - 10 = 0 

(1 + -Jl93)(1 + Jf93) + 2 y 2 _ 10 = 0 
16 ' 

-CONTINUED



Chapter 10 continued 

36. -CONTINUED

2 2 = _(1 + 2~ + 193) _ 160 
y 16 16 

2 2 = _(194 + 2~) _ 160 
Y 16 16 

22_-194-2~ 160 
Y - 16 -16 

-194 - 160 - 2v'193
2v2 =. - Ie
 

-177 - ~
y2 = -'---_ 
8 

/-177 -~ 
y = -y 8 ' no real roots 

none 

37. y2 = 16x 

4x - y = -24 

-y = -4x - 24--7y = 4x + 24 

y2 = 16x 

(4x + 24)2 = 16x 

16x2 + 192x + 576 = 16x 

16x2 + 192x - 16x -+- 576 = 0 

16x2 + 176x + 576 = 0 

16(x2 + llx + 36) = 0 

-11 ± ~121 - 4(1)(36) 
x = 2(1) 

-11 ± ·-I~12~1---14-4
 
x = 2
 

-11 ± -J=23 
x = 2 ' no real roots 

none 

38. lOy = x 2 

x2 - 6 = -2y 

lOy - 6 = -2y 

12y = 6 

y=~
 

x 2 = 1O(~)
 

x2 = 5 

x= ±J5 
(±J5, ~) 

39. y2 + x = 2 

3x + Y = 8 --7 Y = - 3x + 8 

(- 3x + 8)2 + x = 2 

9x2 - 48x + 64 + x - 2 = 0 

9x2 - 47x + 62 = 0 

_ 47 ± .)2209 - 4(9)(62) 
x - 2(9) 

47 ± .)2209 - 2232
 
x = 18
 

47 ± -J=23 
x = 18 ' no real roots 

none 

40. x2 - 16y2 = 16 

x2 + y2 = 9
 

x2 = 16y2 + 16
 

(16y2 + 16) + y2 - 9 = 0 

17y2 + 7 = 0 

17y2 = -7 

y2 = --0 
y = ±n, no real roots 

none 

41. x2 + y2 = 81 

x+y=O
 

y = -x
 

x2 + (-X)2 = 81
 

2x2 = 81 

2 81
x=2 

±9 ±9J2 
x=-=-

h 2 

-(9f) = y 

9J2 
Y=-2

_(-92J2) = y 

9J2 
y=-2

(9J2 _9J2) (_ 9J2 9J2)
2' 2' 2' 2 

I 
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"" 42. 16x2 
- y2 + 16y - 128 = 0 

y2. - 48x - 16y - 32 = 0 

16x2 - 48x - 32 - 128 = 0 

16x2 - 48x - 160 = 0 

16(x2 - 3x - 10) = 0 

16(x - 5)(x + 2) = 0 

x = 5 or x = -2 

y2 - 48(5) - 16y - 32 = 0 

y2 - 16y - 240 - 32 = 0 

y2 - 16y - 272 = 0 

16 ± ~256 - (4)(1)( - 272) 
y = 2(1) 

16 ± .J256 + 1088 
y= 2 

16 ± ~1344
y=--2

16±~ 
y=	 2 

16 ± 8-J2I 
y = 2 

y = 8 ± 4-J2I 

y2 - 48(-2) - 16y - 32 = 0 

y2 - 16y + 96 - 32 = 0 

y2 - 16y + 64 = 0 

(y - 8Kv - 8) = 0 

y=8 

(-2,8), (5, 8 ± 4-J2I) 

43.	 x2 - y2 - 8x + 8y - 24 = 0 

x2 + y2 - 8x - 8y + 24 = 0 

2x2 - 16x = 0 

2x(x - 8) = 0 

x=Oorx=8 

(0)	 - y2 - 8(0) + 8y - 24 = 0 

- y2 + 8y - 24 = 0 

- (y2 - 8y + 24) = 0 

8 ± .J64 - 4(1)(24) 
y = 2(1) 

8± F32 
y = 2 ' no real roots 

82 - y2 - 8(8) + 8y - 24 = 0
 

64 - y2 - 64 + 8y - 24 = 0
 

- y2 + 8y - 24 = 0
 

- (y2 - 8y + 24) = 0
 

y = 8±.J64 - 4(1)24
 

8±~ 
y == 2 ' no real roots 

none 

44.	 x2 + 4y2 - 4x - 8y + 4 = 0 

x2+ 4y ~ 4 = 0 

x2 - 4x + 4y2 - 8y = -4 

(x2 - 4x + 4) + 4(y2 - 2y + 1) = -4 + 4 + 4(1) 

(x - 2)2 + 4(y - 1)2 = 4 

x2 + 4y - 4 = 0 

x2 = -4y + 4 

x2 = -4(y - 1) 

2x
(y - 1) = - 

4
 

(x - 2)2 + 4(y - 1)2 - 4 = 0
 

X2)2

(x2 - 4x + 4) + 4( - 4 - 4 = 0 

(x2 - 4x + 4) + 4(~~) - 4 = 0 

2 .:0 x - 4x + 4 + - - 4 = 0 
4 

.0 
x2 - 4x + - = 0 

4 

4(x2 
- 4x) + £ = 0 
4 4 

4x2 - 16x + .0 
"':':":"'-_=~:":"'-=O 

4 

.0 + 4x2 - 16x 
4 =0 

l.0 + x 2 -	 4x = 0 
4	 tij ~1 y -2.75 0 5.75 

x(~ x3 + X - 4) = 0 x=2 

1 
x =	 0 -x3 + X - 4 = 0 

4 

02 + 4y - 4 = 0 22 + 4y - 4 = 0
 

4y = 4 4y = 0
 

y = 1 y = 0
 

(0, 1), (2,0) 

Copyright © McDougal Littell Inc. 
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Chapter 10 continued 

45.	 4x2 .- 56x + 9y2 + 160 = 0 

4x2 + y2 - 64 = 0 

4x2 + .1'2 - 64 = 0-7 y2 = -4x2 + 64 

4x2 - 56x + 9y2 + 160 = 0
 

9y2 = -4x2 + 56x - 160
 

-4x2 + 56x - 160
,,2= _
 
- 9
 

-4x2 + 'i6x - 160 
------ = -4x2 + 64 

9 

-4x2 + 56x - 160 = 9(-4x2 -t- 64) 

-4x2 + 56x - 160 = -36x2 + 576 

-4x2 + 36x2 + 56x - 160 - 576 = 0 

32x2 + 56x - 736 = 0
 

8(4x2 + 7x - 92) = 0
 

8(4x + 23)(x - 4) = 0
 

23 
x = 4 or x =	 - . 4 

y2 = -4x2 + 64
 

y2 = -4(4)2 + 64
 

y2 = - 64 + 64 = 0 -7 Y = 0
 

23)"y2 = -4( -4 + 64 

.1'2 = _4(5::) + 64 

529
y2 = -4 + 64 = -132.25 + 64 = -68.25, 

no real roots
 

(4,0)
 

46. x2 + y2 - 16x + 39 = 0 

x2 -	 .1'2 - 9 = 0 

y2 = -x2 -t- 16x - 39 

.1'2 = x 2 - 9 

- x 2 + 16x -	 39 = x 2 - 9 

-2x2 + 16x - 39 + 9 = 0
 

-2x2 + 16x - 30 = 0
 

2x2 - 16x + 30 = 0
 

2(x2 - 8x + 15) = 0
 

2(x - 5)(x - 3) = 0
 

x=50rx=3 

y2 = (5)2 - 9 = 25 - 9 = 16 

y = ±4
 

y2 = (3)2 - 9 = 9 - 9 = 0
 

y=O 

(5, ±4), (3, 0) 

47.	 x 2 - 4y2 - 20x - 64y - 172 = 0 

4x 2 + y2 - 80x -'- 16y + 400 = 0
 

x 2 - 20x - 4y 2 - 64y = 172
 

(x2 - 20x + 100) - 4(y2 + 16y + 64) 

= 172 + 100 - 4(64) 

(x - 10)2 - 4(v + 8)2 = 272 - 256 

(x - 10)2 - 4(v + 8)2 = 16 

(x - 10)2	 (v + 8)2
~1-6~ -	 --4- = 1 

4x2 + y2 - 80x + 16y + 400 = 0 

(4x2 - 80x) + (y2 + 16y) = -400 

4(x2 - 20x + 100) + (v2 + 16y + 64) 

= -400 + 4(100) + 64 

4(x - 10)2 + (y + 8)2 = 64 

(x - 10)2 (y + 8)2 
16 +~. = 1 

(x - 10)2 (y + 8)2 

16 4 

= (x - 10)2 + (y + 8)2 
16 64 

(x - 10)2 (x - 10)2 _ (y + 8)2 (y + 8)2 
16 16 4 64 

(y + 8)2 (y + 8)2
64 + --4- = 0 

(v + 8)2 + 16(y + 8)2 = 0 

(v2 + 16y + 64) + 16(v2 + 16y + 64) = 0 

y2 + 16y + 64 + 16)'2 + 256y + 1024 = 0 

] 7)'2 + 272y + 1088 = 0 

(17y + 136)(y + 8) = 0 

y = -8 

x2 - 4(-8)2 - 20x - 64( - 8) - 172 = 0
 

x 2 - 256 - 20x + 512 - 172 = 0
 

x 2 - 20x + 84 = 0
 

(x - 14)(x - 6) = 0
 

x = 14 or x = 6
 

(14, -8), (6, -8)
 

48.	 x 2 - 2x + 4 + y2 - 10 = 0 

2)'2 - X + 3 = 0 

x 2 - 2x + y2 - 6 = 0 

- 2x2 + 4x - 2y 2 + 12 = 0
 

2y2 - X + 3 = 0
 

-CONTINUED-
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48. -CONTINUED

. -2x2 + 3x + 15 = 0 

-3 ± ~9 - 4(-2)(15) 
x= 

2(-2) 

-3 ± ,)9 + 120
 
x = -4
 

-3 ± Jj}9
 
x = -4
 

3±~ 
x= 4 

2y 2 - X + 3 = 0
 

2y 2 = X - 3
 

y2= x-3 

2 

y2 = e+ jill) -3 

2 

y2 = _ 12)l(3 + ~ 
2 4 4 

y2 = ~e -12 : ~) 

2 = l(-9 + ~) 
y 2 4
 

v = + /r---9-+-~-1-2'---9
 
. -.y 8
 

= +! /r-:--9-+-Jj}9-1-2-9
 
y -2.y· 2
 

y2 = C-jill) -3 

2
 

y2 = 1.(3 - Jj}9 _
 Q)
2 4 4
 

y2 = ~(-9 -4~)
 

/-9-~ 
y = ±.y 8 ' no real roots 

3 + ~ +~ /-9 + ~) 
( 4 '-2.y 2 

49. 4x2 - y2 - 8x + 6y - 9 = 0 

2x2 - 3y 2 + 4x + 18y - 43 = 0 

-12x2 + 3y 2 + 24x - 18y + 27 = 0 

2x2 - 3v2 + 4x + 18y - 43 = 0 

- 10x2 + 28x - 16 = 0 

-2(5x2 - 14x + 8) = 0 

-2(5x - 4)(x - 2) = 0 

x=2orx=~ 

Copyright © McDougal Littell Inc. 
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2(2)2 - 3y 2 + 4(2) + 18y - 43 = 0 

8 - 3y 2 + 8 + 18y - 43 = 0 

-3y 2 + 16 + 18y - 43 = 0 

- 3y 2 + 18y - 27 = 0 

- 3(y2 - 6y + 9) = 0 

3(y - 3)(y - 3) = 0 

y = 3 

2x2 - 3y 2 + 4x + 18y - 43 = 0 

2(~r - 3y 2 + 4(~) + 18y - 43 = 0 

2G~) - 3y 2 + (1 6) + 18y - 43 = 0
5

32 80 1075 
25 - 3y-

0 

+ 25 + 18y - 25 = 0 

1075 112
-3y 2 + 18y - -- + - = 0 

25 25 

963
-3y 2 + 18v - -- = 0 

. 25 

-18 ± )324 - 4(-3)( -w-) 
y= 2(-3) 

-18 ± 1,)324 - 462.24
 
y = -6
 

- 18 ± vC138.24 
y = -6 ' no real roots 

(2,3) 

50. 10x2 - 25y 2 - 100x = -160 

y2 - 2x + 16 = 0
 

10x2 - 25y 2 - lOOx + 160 = 0
 

25y2 - 50x + 400 = 0
 

10x2 - 150x + 560 = 0
 

10(x2 - 15x + 56) = 0
 

10(x - 7)(x - 8) = 0
 

x=7orx=8
 

y2 - 2x + 16 = 0
 

y2 = 2x - 16
 

y2 = 2(7) - 16
 

y2 = 14 - 16
 

y2 = - 2, no real roots
 

y2 = 2(8) - 16
 

y2 = 16 - 16
 

y2 = 0
 

y=O 

(8,0) 

Algebra 2 
Chapter 10 Worked-out Solution Key 
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51: - y - 4 = 0 

'.: + 3y2 - 4y - 10 = 0 

XC + 3y2 - 4y - 10 = 0
 

-X2 + Y + 4 = 0
 

3y2 - 3y - 6 = 0
 

3(y2 - Y - 2) = 0 

3(y + 1)(y - 2) = 0
 

y=-lory=2
 

x2 -y-4=0
 

X
2 = Y + 4 x2 =y+4 

x2 = (-1) + 4 x2 = (2) + 4 

x2 =	 3 

x=±A x = ±fi 
(±A, -1), (±fi, 2) 

52. x2 + y2 + 8x + 7 = 0 

x2 + y2 + 4x + 4y - 5 = 0 

x2 + y2 = 1 

x 2 + y2 + 4x + 4y - 5 = 0 

-(x2 + y2 1) 

4x + 4y - 5 = -1 

4x + 4y 4 

x 2 + y2 + 8x + 7 = 0 

~2 + y2 = -ll 
8x+7=-1 

8x = -8 

8x = -8 

4x + 4y = 4 

8x = -8
 

-8x - 8y = -8
 

-8y = -16
 

y = -2
 

4x + 4(-2) = 4
 

4x + (-8) = 4
 

4x = 12
 

x=3
 

x2 + y2 ~ 
?

1
 
?
 

(3)2 + (- 2)2 ~ 1 
? 

9+4~1 

13 01= 1
 

no intersection
 

53. x2 + y2 - 8 = 0 

x2 + y2 - 3x + Y = 0 

2x2 + 2y2 - 5x - 10 = 0 

2x2 + 2y2 - 5x - 10 = 0 

-(2x2 + 2y 2 = ~ 

-5x - 10 = -16 

-5x =-6 

x2 + y2 - 3x + Y = 0 

- (x2 + y2 8) 

-3x + y = -8 

-3x+y=-8
 

-5x = -6
 

15x - 5y = 40
 

-15x = -18
 

-5y = 22 

22 
y=-S 

- 3x + (- 2~) = - 8 
22

-3x = -8 +
5 

40	 22
-3x = -- +

5 5 

18
-3x =-

5 

x =	 _158(-t) 
6 

x=S 

x 2 + y2 - 8 = 0 

(~r + (- 22r - 8= 05

36 _ 484 = 8 
25 25 

_348 = 8 
25 

13.92 01= 8
 

no intersection
 

54.	 x 2 + 3y2 = 16 3(2)2 + y2 = 16 

3x2 + y2 = 16 12 + y2 = 16 

y = -x y = ±2 

x 2 + 3(-x)2 = 16 3(-2)2 + y2 = 16
 

x2 + 3x2 = 16 12 + y2 = 16
 

4x2 = 16 y = ±2
 "\ 
-CONTINUED-
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Chapter 10 continued 

54. -CONTINUED

x 2 = 4 

x = ±2 

y = -x
 

y = -(-2) = 2
 

y=-(2)=-2 

(-2,2), (2, -2) 

55.	 x2 + y2 - 4x - 4y = 26 

x2 + y2 - 4x = 54 

Y = 3x - 8
 

x2 + y2 - 4x - 4y = 26
 

-(x2 + y2 - 4x 54)
 

-4y = -28 

y = 7 

3x = y + 8
 

y + 8
 
x =~.-3

x= 7+8=12=5 
3 3
 

(5,7)
 

56. Use rotation by 180°. If one is at (a, b), the other is at 
(-a.-b). 

I IV 

I 
! 

~ ._._... 
•x 

I 

I 
I i 
i

57'.l,jV.1 

I 
I 

~	 I ~.~3 

i it H I 

y I
! 

. x 

opoints 2 points 4 points 

58. d = 601 

d = 3600t2 

3600t2 = 60t 

3600t2 - 60t = 0 

60t(60t - 1) = 0
 

1 l'
t=O t= -h= Ill1n , 60 

x

59. x 2 + y2 = 1620 

y = -~x + 30 
2 + (-~x + 30)2 = 1620 

x2 + ~X2 - 20x + 900 - 1620 = 0 

~X2 - 20x - 720 = 0 

10x2 - 180x - 6480 = 0 

1O(x2 - 18x - 648) = 0 

lO(x - 36)(x + 18) = 0
 

x = 36 or x = -18
 

1
 
y =	 --x + 30 

3
 

1
 
y =	 -'3(36) + 30 = -12 + 30 = 18 

1 
y = -'3(-18) + 30 = 6 + 30 = 36 

(36,18), (-18.36) 

d = .J(-18 - 36)2 + (36 - 18)2 = .J2916 + 324 

d = .J3240 = 59.6 miles 

. .. CI k S 0 - (-1) 1
60.	 Slope of Ime contammg ar treet: m = 5 _ (-2) = '7 

Equation of the line: y - 0 = ~(x - 5) 

1 5 
y='7x -'7 

Equation of circle: x 2 + y2 = 1
 

x 2 + y2 = 1
 

x2 + (~x - ~r = 1 

1 10 25 
x2 + -x2 - -x + - = 1 

49 49 49 

50 2 10 24 - 0
 
49x - 49x - 49 

50x2 - lOx - 24 = 0
 

2(25x2 - 5x - 12) = 0 

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

x =	 -53 
or x = 54 

y = .!.(i) _1
7y = ~( -~) - ~ . 7 5 

3 5 4 5 
y =--y = - 35 - '7 35 7 

y =-y =-5
4	 3

5 

(-~, -~). (~, -~) 

-CONTINUED-
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Chapter 10 continued 

60.	 -GONTINUED

d = j( -~ -~r + (-~ - (-~)r 
49 I
 

)
= 25 + 25
 

=~ 
=h 

d = 1.41 mi 

61.	 xy - 24 = 0
 

x 2 - 25y 2 + 100 = 0
 

xy = 24
 

24
 
x=

y 

( 24Y _ 25y2 + 100 = 0
 
y,
 

576
 
~ - 25y 2 + 100 = 0
y2 

576 - 25y4 + 100y2 = 0
 
y2
 

25y4 - 100y2 - 576 = 0
 

(5y 2 - 36)(5y 2 + 16) = 0
 

5y 2 = 36 5y 2 = - 16
 

2 36 2 16
 
y = 5 y = -5' no real roots 

6
 
y =	 ± J5 

X(± 3s)  24 = 0 

6
 
± J5x = 24
 

x = 24(± ~)
 
x = ±4J5
 

(4J5, 6f) =
 (8.9,2.7) 

8 -	 0 8 4
 
62.	 m = 0 - 10 = - 10 = -S 

Equation ofline: y - 8 = -~(x - 0) 

4
 
v =	 --x + 8
 , 5 

Algebra 2 
Chapter 10 Worked-out Solution Key 

;.;;2 y2 
Equation of hyperbola: 36 - 64 = 1
 

x2 y2 
---= 1
 
36 64
 

4
 
y =	 --x + 8
 

5
 

36
 

16x2 - 9( -~x + 8)2 = 576
 

16x2 - 9(.!.§.X2 - 64x + 64) = 576
 
25 5
 

144 576

16x2 - ~X2 + ~x - 576 - 576 = 0 

25 5
 

400x2 - 144x2 + 2880x - 14,400 - 14,400 = 0
 

256x2 + 2880x - 28,880 = 0 

64(4x2 + 45x - 450) = 0 

-45±v"2025 - 4(4)(-450) 
x= 

2(4)
 

-45 ± .J9225
 
x= 

8
 

x =	 (-45 \ 15v"41) 

y =	 _~( -45 \15v"41) + 8
 

9 -	 3v"41 8
 
y= + 

2
 

9 - 3v"41 + 16
 
y = 2
 

25 - 3fi1
 
y = 2
 

( _ 45 + ~5v"41, 25 - ~v"41) = (6.38,2.90) 

63.	 Location 1: x 2 + y2 = (13)2 

x 2 + y2 = 169
 

Location 2: (x - 12)2 + (y + 19)2 = 169
 

x 2 - 24x + 144 + y2 + 38y + 361 = 169
 

Location 3: (x - 11)2 + (y - 10)2 = 625
 

x 2 - 22x + 121 + y2 - 20y + 100 = 625
 

x 2 - 24x + 144 + y2 + 38y + 361 = 169
 

-~ + y2) = (-169)
 

-24x+144+ 38y+361= 0 

- 24x + 38y + 505 = 0 

-24x + 38y - 505 

Copyright © McDougal Littell Inc. 
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~ 63.	 -CONTINUED

x 2 -'22x + 121 + y2 - 20y + 100 = 625 

-(x2 + y2) = (-169) 

-22x + 121 -20y + 100 = 456 

-22x -20y + 221 = 456 

- 22x - 20y 235 

-24x + 38y = -505 

-22x - 20y = 235 

528x - 836y = 11,110 

- 528x - 480y = 5640 

-1316y = 16,750 

y = -12.73 

-22x - 20y = 235 

-22x - 20(-12.73) = 235 

-22x = 235 - 254.6 

-22x = 19.6 

x z 0.89 

(0.89, -12.73) 

Epicenter is approximately 100 kilometers east. 
1300 kilometers south of location 1. . 

2
", 64. x + y2 = 6 

2x2 + 4y2 = 7 

-2x2 -	 2y 2 = -12 

2x2 + 4y 2 = 7 

2y 2 =	 -5 

y2 =	 -~, no real roots 

A 

65. 25x2 + 36y2 - 900 = 0 

-2x2 + Y + 5 = 0 

y = 2x2 - 5 

25x2 + 36(2x2 - 5)2 - 900 = 0 

25x2 + 36(4;0 - 20x2 + 25) - 900 = 0 

25x2 + 144x4 - 720x2 + 900 - 900 = 0 

144x 4 - 695x2 = 0 

x2(144x2 - 695) = 0 

x2 = 0 144xZ = 695 

x = 0 x2 =	 695 
144 

J695 
x = ±----u

y = 2x2 - 5 = 2(0)2 - 5 = - 5 

"	 (0,5) 

E 

x2	 Cv - 6)2
66. Sample answer: 16 + 4 = 1 

3 
y = -x2 

8
 

(x + 4)2 + (y - 3)2 = 9
 

10.7 Mixed Review (p.638) 

67.	 2(4) + 5 = 8 + 5 = 13 

1 1 1 8 7 
68. (2)3	 - 1 = 8' - 1 = 8' - 8' = -8' 

69.	 (-2)5-1 = (-2)4 = 16 

3 3 3 
70. (-3)4-2 (-3)2=9='3 

71.	 f(x) = (x - 3)(x + 3)(x - 1) 

= (x2 - 9)(x - 1) 

= x3 - x 2 -	 9x + 9 

72.	 f(x) = x(x - 2)2(x - 4) 

= x(x2 - 4x + 4)(x - 4) 

= x(x3 - 4x2 + 4x - 4xZ + 16x - 16) 

= x(x3 - 8x2 + 20x - 16) 

= x 4 -	 8x3 + 20x2 - 16x 

73.	 f(x) = (x - 20(x + 20 
= x2 - 4i2 

= x2 + 4 

74.	 f(x) = (x - 3 - i)(x - 3 + i) 

= x2 - 3x + xi - 3x + 9 - 3i - xi + 3i - i2 

=x2 -6x+9+1 

= x 2 - 6x + 10 

75.	 f(x) = (x - 2)(x + 1)(x + 1 + O(x + 1 - i) 

= (xl - x - 2)(x2 + X - xi + x + 1 - i + xi + i - ;2) 

= (x2 - X - 2)(x2 + 2x + I + 1) 

= (x2 - X - 2)(x2 + 2x + 2) 

= ;0 + 2x3 + 2x2 - x3 - 2x2 - 2x - 2x2 - 4x - 4 

= .0 + x3 - 2x2 - 6x - 4 

76. f(x)	 = (x + 2)(x + 3)(x - ;)(x + i)(x - i)(x + 0 
= (x2 + 5x + 6)(x2 - ;2)(X2 - ;2)
 

= (x2 + 5x + 6)(x2 + 1)(x2 + 1)
 

= (x2 + 5x + 6)(;0 + 2x2 + 1)
 

= x6 + 2x4 + x2 + 5x5 + lOx3 + 5x + 6;0 + 12,2 + 6
 

= x6 + 5x5 + 8;0 + lOx3 + 13x2 + 5x + 6
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77. f(x) = J2x + 3 !Y ! ...I-""'" 
Y 

Ttf1·V.~ '2x+ 3 

,- "i 
! 

~ 

x -':1 -I ° 
1 
2: 3 

Y ° 1-/3 2 3 

domain: x ;:::, -~ 

range: y;:::' ° 
78. f(x) = 5J"x - 8 

2~ 
~ 
domain: x ;:::, 8
 

range: y;:::' °
 
79.	 f(x) = - (x + 4)1/2 + 2 

5Cili=GI.4iJ
~.~ 
domain: x ~ -4 

range: y S 2 

80.	 JC'() = -3~ 

~
~ 
domain: all reals 

range: all reals 

81. f(x) =	 -V4x + 1+2 

~ y I 
! ! 
I ! 

........... I 
-'-. x 

i--' 

'~T~, .. 

I 

fY 

..... '" 
\ , \ •....... i ..· ,x. 

~f-. 

7 1x 4: 
y 4 3.71 

ty ! 
, !

-FflV 

} 

./ 
i-.  x 

. 

L i 

)' 

~ 

V 
( , 
I 

\ J 
I 

I i / 
, ~ 

domain: all rea1s 

range: all rea1s 

82.	 f(x) = 5(x - 1J1/3 

tilij:o I~170 J 
domain: all rea1s 

range: all reals 

83, A = 3. B = 0, C = 1 

B2 - 4AC = 02 - 4(3)(1) = - l2 

Algebra 2 
Chapter 10 Worked-out Solution Key 

B2 - 4AC < 0, B = 0, A -=f- C 

ellipse 

84.	 A = 4, B = 0, C = - 1 

B2 - 4AC = 02 - 4(4)(-l) = 16 

B2 
- 4AC > ° 

hyperbola 

85.	 A = 1, B = 0, C = 0 

B2 - 4AC = 02 - 4(1)(0) = ° 
B2 - 4AC = ° 
parabola 

86.	 A = 1, B = 0, C = 1 

B2 - 4AC = 02 - 4(1)(1) = -4 

B2 - 4AC < O. B = 0, A = C
 

circle
 

Quiz 3 (p. 638) 

1.	 (x - h)2 + (y - k)2 = ,.z 

(x	 + 3)2 + (y + 5)2 = 64
 

. (x - h)2 (y - k)2

2. Honzontal:	 ~ + -b2- = 1 

(-7 + 62+ 2) (1)(h, k) = -2-' -2- = -2,2 

a =	 - 2)2j(-7 + kr + (2 

a = J(-¥ + kY = J(- l~r = f¥ l~= 

c =	 J(4 + kr+ (2 - 2)2 

c = J(~ + ~Y = JI!J = ~ 

= (Q)2 _(2)' 2 = 169 _ B. = 88 = 22 
2 ,2 4 4 4
 

(x + 0.5)2 (y - 2)2
 
42.25 +~= 1 

3. parabola opens right p > ° 
(y - k)2 = 4p(x - h)
 

vertex (4, - l), so h = 4, k = - l
 

Ip! = J(7 - 4)2-+T=T+ 1)2 = .j(3)2 = 3-"1p = 3
 

(y - k)2 = 4p(x - h)
 

(y + 1)2 = 4(3)(x - 4)
 

(y + IF = 12(x - 4)
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. (y - k)2 (x - h)2
4.	 VertIcal: --2- - b2 = I 

. a 

(h,k) = (2; 2, 3; 4) 

(h, k) = (2,~) = (2,3.5) 

a = ~(2 - 2)2 + (3 - 3.5)2 

= ~ = .jQ.25 = 0.5 

c = J(2 - 2)2 + (-I -- 3.5)2 = ~(- 4.5)2 

= ~20.25 = 4.5 

b2 = c2 - a2 = 4.52 - 0.52 = 20.25 - 0.25 = 20 

(y - 3.5)2 (x - 2)2 
0.25 - 20 = I 

5.	 A = I, B = 0, C = 4
 

B2 - 4AC = 02 - 4(1)(4) = - 16
 

B2 - 4AC < 0, B = 0, A '* C
 

ellipse
 

6.	 A = -I,B= O,C=-I
 

B2 - 4AC = 02 - 4( - 1)( - I) = -4
 

B2 - 4AC < 0, B = 0, A '* C
 

circle
 

7.	 A = 0, B = 0, C = - 2
 

B2 - 4AC = 02 - 4(0)(-2) = 0
 

B2 - 4AC = 0
 

parabola
 

8.	 A = - 6, B = 0, C = 4
 

B2 - 4AC = 02 - 4(-6)(4) = 96
 

B2 - 4AC > 0
 

hyperbola
 

9.	 3x2 - 4x - y + 2 = 0
 

y = -5x + 4
 

3x2 - 4x - (- 5x + 4) + 2 = 0
 

3x2 - 4x + 5x - 4 + 2 = 0
 

3x2 + X - 2 = 0
 

(3x - 2)(x + I) = 0
 

2
 
x =	 - or t = -13	 . 

y =	 - 5(~) + 4 = - 10 + 12 = ~ 
3 3
 

y = - 5( - I) + 4 = 5 + 4 = 9
 

(~,~). (-1, 9) 

10. - x2 + y2 + 4x - 6y + 4 = 0 

x2 + y2 - 4x - 6y + 12 = 0 

2y2 - 12y + 16 = 0 

2(1'2 - 6y + 8) = 0 

2(y - -i-)(y - 2) = 0 

y=4ory=2 

x2 + (4)2 - 4x - 6(4) + 12 = 0
 

x2 + 16 - 4x - 24 + 12 = 0
 

x2 - 4x + 4 = 0
 

(x - 2)(x - 2) = 0
 

x=2 

x2 + (2)2 - 4x - 6(2) + 12 = 0
 

x2 - 4x + 4 = 0
 

(x - 2)(x - 2) = 0
 

x=2 

(2, 4), (2, 2) 

11. x2 +y2+4y-12=0 

x 2 - 16y 2 - My - 80 = 0 

x 2 - 16y 2 - My - 80 = 0 

- x 2 - y2 - 4y + 12 = 0 

-	 17y2 - 68y - 68 = 0 

- 17(y2 + 4y + 4) = 0
 

(y + 2)(1' + 2) = 0
 

y = -2
 

x 2 + (-2)2 + 4(-2) - 12 = 0
 

x2 + 4 - 8 - 12 = 0
 

x2 - 16 = 0
 

(x - 4)(x + 4) = 0
 

x = ±4
 

(-4, -2), (4, -2)
 

12.	 y2 - 6x - 2y - 3 = 0 

2y2 - 4y + x + 6 = 0 

y2 - 6x - 2y - 3 = 0
 

12y2 - 24y + 6x + 36 = 0
 

13y2 - 26y -t- 33 = 0
 
26 ± ~676 - 4(13)(33)
 

y = 2(13)
 

26 ± ~676 - 1716 
y = 26 ' no real roots 

none 

13.	 The epicenter of the earthquake is 50 miles due west of 
the seismograph. 
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