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Quadratic Equations and Functions - ANSWERS

Q1 Exercises

1. False 3. True 5. False 7. False
9. a) e b)  (~3,0), (1,0) 0 x€{-31)
X X = =
1 0 The solutions are the
0 _3 first coordinates of the
1 —4 3 1A X x-intercepts.
-2 -3 A
-3 0
11. a) 9 b) (0,0), (5,0) c) xe€{0,5}
X X
0 0 The solutions are the
1 4 first coordinates of the
2 6 ][u 5 x x-intercepts.
; 6.25 b/
3 6 f(x) = —x?45x
4 4
5 0
_ 3 _4 3
13. a) @ o= b) (-4,0), (50) ) xe{-4-
-4 0 &\ The solutions are the
-2 35 / [\ first coordinates of the
-1 375 7 ! x x-intercepts.
0 3
1 1.25
2 -15

15. x € {—4v2,4V2} 17. n € {-2V6,26} 19. y € {-2v10,2v10} 21. x € {-7,1}

—2-2v3 -2+23 44 56
23 te {72,220 25 y e {—4—2ViT,—4+ 2V1T) 21 ye{3.5
29. No solution 31, xe {%7#} 33. y€{03) 35. n=—2

39. No solution

37. ye {—7—\/5 —7+\/§}
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-1—/7 —1+J7 4—3 4+/3
41. x € {6—2V56+2V5) 43, x e {2, =} 45, x e {22,225
2—V3 243 1-2v19 1+2V19
a7, x e {52,225 49. x € {22, 22 51. x € {1-2v2,1+2v2)
53. x e {-2,—-1} 55. No solution 57. x =4
A
f(x) = x%[+3x+2 f(x) =lx? + x f(x):xzﬁ— 8x+ 16
N 1 1
1{, 1
=ttt sttt 1ttt
=27 X +1 X 1 4 X
g =-3
5. a=1-V5~-124, 0r a=1+V5~324 6L x="""x 416 or x="2~ 084
63. y=Y~ 027, or y= Y~ 061 65. x =7V L 012, or x =72V L 328
6 6 10 10
67. x = %7 ~ 0.39, or x = 5+6‘/7 ~ 1.27 69. 2 rational solutions; factoring possible
71. 2 real solutions; use quadratic formula 73. 1 double rational solution; factoring possible
75. k=25 77. No, as the product of a rational and irrational number is irrational. This would
contradict the fact that the quadratic equation has integral coefficients.
79. x =1+ 10 8l x = 220 83. x €{-32} 85. No solution
3

87. xe{-2,1} 89. x =5++/53

IQZ Exercises

1. The solution is incorrect as the question calls for the values of x not a.

3. x€{=V5-V2,v2,V5) 5. x€ {% 16} 7. ae{-12)
9. x= 11. t=9 13. x=8
15. ue{-3,-1 17. x € {~1++2,3 £+ V10} 19. r=1 |-
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29.

37.
41.
49.
57.
61.
65.

69.

bt
¢=tr=
a.r—c b.r+c

2

+VEZ—4PR c Jm*=mj

_ 3. v="-r—
2R m

35 (r+Rlz\/p_R

39. 7+ 235, 10+ 235, and 17 + 2V35

5 ft by 12 ft 43. 10ft3in 45. 9inby 13in 47. 102 mby 5vV2m
151t 53. 7cmby13cm 55. 60 km/h
Skyhawk at 250 km/h; Mooney Bravo at 350 km/h 59. ~10.8 km/h
800 km/h and 840 km/h 63. 7 hr32 min
Helen: ~16 hr 31 min; Monica: ~15 hr 31 min 67. smaller-diameter pipe: 2 hr;
larger-diameter pipe: 3 hr
~3.8 sec

'3 Exercises

11.

a.-lll; b.-l; c.-1V; d.-11

wider; opens down

A
f) =37

-2+

Range = (—,0]

S, shift 2 units up

A

f) £ —x*+2

2

7ttt

Domain =R
Range = (—o, 2]

Axis of symmetry: x = 0

3. a.-ll;b.-lll;c-I;d.-1V

7. narrower; opens up
A

24

7ttt

1
fx) : ;xz
Range = [0, )

13. S,; shift 2 units to the left

A

f(x) :;—(x +2)2

Domain = R
Range = (—, 0]
Axis of symmetry: x = —2

15.

narrower; opens up

A
3+
Sttt

f(x) £ =2

Range = [0, )

vertical dilation by %;
shift 2 units to the left
A

2K

=ttt
-2 |

1
f() = 5 +2)?

Domain = R
Range = [0, ©)
Axis of symmetry: x = —2



17. vertex = (0,3)

23.

29.

shape of %xz; opens down
x-int.: (=2,0), (2,0)
y-int.: (0,3)

A
f(x) =—~x*+3

S, vertical dilation by >;
shift 3 units up

vertex = (3,—2)

shape of %xz; opens up
x-int.: (—=2,0), (2,0)
y-int.: (0,3)

A

“‘77‘\:"/‘)’(
24

f&) =

|

(x—3)2-2

w

vertical dilation by %:

shift 3 units to the right;
shift 2 units down

vertex = (3,—2)
A

f&) = —Zix—3)2 -2

\3\\\;{

A

Maximum value = —2;

Range = (—o0, —2]

19.

25.

31.

vertex = (2, —4)
shape of gxz; opens up

xeint.; (1972058 ), (1042410 )

y-int.: (0,6)

38}
=V

5
fo) =>G-2)2 -4

vertical dilation by ;;

shift 2 units to the right;
shift 4 units down

vertex = (1,0)

‘1\\\\;(

f() F3(x - 1)

Minimum value = 0;
Range = [0, )

vertex = (—1,3)

A

Y

N

R

1] 3
) =5k+1)2+2

.. 3
Minimum value = >

Range = [3, )
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21. vertex = (—1,5)

27.

33.

shape of 3x?2; opens down
it . (=3—ViE —3+VT5

x-int.: (Z212,0), (B25,0)

y-int.: (0,2

|
(R
=V

fx) -3 1)2+5

S, vertical dilation by 3;

shift 1 unit to the left;
shift 5 units up

vertex = (—2,—3)

k‘z/””‘}
3

fO)=x+2)?%*-3

Minimum value = —3;
Range = [—3, »)

vertex = (3,4)

A

*x—3)2+4

Maximum value = 4;

Range = (—, 4]
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35. f(x)=(x+3)%>—4 37. f(x)=2(x-1)?%-5 39. f(x)=-3(x+2)?*+6

.xercises

) _ 1\2 13 1 13
L f)=G+3)7+1 V(=31 3. f=(x+3) -Zv-1-
2 61 61
5. f@=-(x-2) +% V(%) 7. f(x) =—3(x—1)? +15; V(1,15)
1 11, 11 3 11
9. f(X) =E(x+3)2 —7, V(—3,—?) 11. V(E,—T)
13. V(1,8) 15. V(-1,-23)
17. Vv (—% —Z); opens up 19. V(3,6); opens down 21. V(-3,0); opens up
shape of x2 shape of x? shape of 2x?2
A A
\ Nl g
t 1_ +—1 | B e :J-( —t—t—t— ] +—1 é +—1 ; - t ;
3 ] 1
f() 2% +3x s ibrer o3 fx) = 2x2:+ 12x +18
D = R; Range = [—%,oo) D = R; Range = (—o, 6] D = R; Range = [0, »)
23. V(1,3); opens down 25. zeros: —2, 2;V(0,—4); 27. zeros: 0, 4;V(2,—4);
shape of 2x? opens up; shape of x?2 opens up; shape of x2

A

f(x)=—32;2\+4x+1 \ / InN 1Eam
/01\; _)\\/; ——t—f—»

f0) = et 2)(x +2)

D = R; Range = (—o, 3] Minimum value = —4 Minimum value = —4
Minimum occursatx = 0 Minimum occurs at x = 2

A




29.

35.

41.
43.

45.
53.
59.
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zero: 4; V(4,0); 31. zero: —1, 1; V(0,3); 33. zeros: 1, 5;V(3,6);
opens up; shape of x?2 opens down; shape of 3x? opens down; shape of 3x?
A A 6h
i fx)=F3(x*-1) I
+ 3,,
??55?77???—1—# 5556—77‘—5555 ?ttttri—ttt:—
+ 4 X 4+ 1 x + 3 X
f(x) = x?-8x+ 16 I
1 [ =—GF-1D(x-5
Minimum value = 0 Maximum value = 3 Maximum value = 6
Minimum occurs at x = 4 Maximum occurs at x = 0 Maximum occurs at x = 3
f(x) =x(5x—2) 37. f)=3(x—D(x—4) 39. x(3x—1)=0
(x—2)?2=0
By observing the second coordinate of the vertex in combination with the opening. For example, the second

coordinate “+’ve” with openning up means no x-intercepts while the second coordinate “+’ve” with openning
down indicates 2 x-intercepts.

true 47. true 49, true 51. 30.625 m; 5 sec
20; $150 55. 16, 16 57. 4mby8m
a.Pn)=60—-2n b.R(n)=(60-2n)n c.15 d.450%

11.

false 3. false 5. true
a.[-1,3] b. (—oo,—1) U (3,0) 9. a. (—o,—1]u{3} b. (-1,3)U (3, )
x € (—1,2) 13. x € [-2,5] 15. x € (—o0,—2) U (0, )
A A
f(x) = (f+ D(x - 2) flx) & %(xzi_ 3x — 10) f(x) =—-x% — 2x
ni 1 1

1ttt 1 —t—t——t—
Al 5 12 x
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17.

23.

29.

35.

41.

47.

53.

57.

63.

x € (—4,5) 19.
x =2 25.
x € [O,%] U [2, ) 31.
y € (=5-2) 37.
re(mPolie)
x € (—V5,5) 49.
X € (—0,=5) U (=5,-2) U (4,)

x = % 59.
[9m,12m] 65.

x € (—00,—3] U [4,0)
x € (—00,—5) U (4, 0)
x € (—e0,—1) U (0, 0)
x € (—o0,— 7| U (=2,00)
WEN®

x € (—2,3)

x=0

R € (0,20)

21.

27.

33.

39.

45,

51.

55.

61.

ce(-2-3)
x € (—00,—3] U [2,5]
ve (-

te (—o0,— 2| U (=30
x € (=oo,~1) U (-1,
x € (—o0,—1] U [3,4)

R

(0 sec, 2.47 sec)
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