Quadratic Equations and Functions - ANSWERS
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Q.1 Exercises

1. False

9. a)
x  f(x)
1 0
0 -3
-1 -4
-2 -3
-3 0

11. a)
x  f(x)
0 0
1 4
2 6
> 625
3 6
4 4
5 0

13. a) x [ f@®
—4 0
-2 3.5
-1 3.75
0 3
1  1.25
2 -15

15. x € {—4V2,4V2}

23.te{ ol

29. No solution

37. ye{

2 72

—2-2+/3 —2+2v3

—7-+v53 —7+v53

3. True 5. False 7.
b -3,0), (1,0
T ) (=3,0),(1,0) c)
—3 1- X
!
b) (0,0), (5,0) c)
]
—4
f(x) = —x?45x
b) (-4,0), (20) c)

False
x € {—3,1}

The solutions are the
first coordinates of the
x-interceptes.

x € {0,5}

The solutions are the
first coordinates of the
x-interceptes.

3
xe {43
The solutions are the

first coordinates of the
x-interceptes.

17. n € {-2V6,26} 19. y € {-2v10,2v10} 21. x €{-7,1}
25. y € {—4 — 2V1T,—4 + 2v11} 21 ye{3.5
31, xe {%7#} 33. y€{03) 35. n=—2

39. No solution
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17 —14+V7 4—V3 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 contradicts

79. x=1++10

87. xe{—§,1}

the fact that the quadratic equation has only integers for its coefficients.

81. x = Sijﬁ 83.

89. x =5++/53

x € {—3,2}

85. No solution

I;).Z Exercises

1. quadratic in form

9. xe€ {181}

15. x € {‘5‘m
21. x €{1,6}

29. b =+Vc2—a?

) _3) _2J

3. Quadratic Formula 5.

11

1. ye {—5,3} 13.
) 17.
23. v=+4 \/% 25,
31, p= RIS gy

exact; approximate

t=1
x =125

r=i’i
4T

t= —vot\/vp2+29gs
g

7. x€ {—\/5, \/§}

19. pe{=25, 200
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35.r=—1i@ or 7 = ZPEVAP 37.s=—§ors=—
vm_m2—m?
39. c=—"_ or =Y a. =18 3. a L bt
mz—m(z) me—mg 2 n n
45. 80 mi and 150 mi 47. 24 mand 7 m 49. 30 miand 40 mi 51. 57inby30in
53. AC=50rAC =14 55. 4ft 57. 22> ~34cm  59. 21inby23in
61. 350 mph; 400 mph 63. 60 mphand 50 mph  65. ~2.56 mph 67. ~254 mph
69. ~3.6 hr 71. Ron: 3.1 hr; Chad: 4.3 hr 73. 9hr
75. 260
l.3 Exercises
1. vertex 3. shape 5. horizontal
7. minimum; maximum 9. a.-lll; b.-1V; c.-I; d.-11
11. narrower; opens up 13. narrower; opens down 15. same; opens down

A

1 /f(x) = 3x2

"ttt
+-1

Range = [0, )

17. shift 3 units to the right

A

4+

f(x) F (x - 3)?

Domain = R
Range = [0, )

Axis of symmetry: x = 3

A
fx) =

—6

I
N| W
=

—t—t—t
1

Range = (—, 0]

19. shift 5 units down

21.

A
fx) £x2-5
\\\i—\ﬁ\ H—+—+—
11
L
Domain = R
Range = [—5, )

Axis of symmetry: x = 0

f(x) —x*

A

Range = (—, 0]

S, vertical dilation by 2;
shift 2 units down

A

f(x) :E—sz -1

—t—t—t—
1k 1

Domain =R
Range = (—o0, —1]
Axis of symmetry: x = 0
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23.

29.

35.

vertex = (0,—1)
shape of 3x2; opens up

axisof sym.: x =0
A

—t—t—t—t 7ttt
—1¥1

f(xX) £3x2 -1

vertical dilation by 3;
shift 1 unit down

vertex = (—2,4)
shape of x2; opens down
axis of sym.: x = —2

4

\+\\\]—\\\\\
-2 x

f(x):—g x+2)2+4

S,; vertical dilation by g;
shift 2 units to the left;
shift 4 units up

vertex = (—4,5)
A
T

7ttt
—4 L

f(x) £ -3{x+4)2+5

Maximum value = 5;
Range = (—, 5]

25.

31.

37.

vertex = (—4,2)
shape of %xz; opens down

axis of sym.: x = —4

A

wwwww >

—4 1 X

fx) = —%Ix+4)2 +2

S,.; vertical dilation by %;
shift 4 units to the left;
shift 2 units up

Correct graph: Student B
Student A: incorrect order
(dilation should be before
the shift)

Student C: incorrect order
(dilation should be before
the shift)

Student D: incorrect order
(flip should be before the
vertical shift)

Yes, there are other

sequences of transformations.

vertex = (4,1)

A

1+
I I R
L 4 x

flx) = 2(xf:— 42 +1

Minimum value = 1;
Range = [1, )

27.

33.

39.

vertex = (3,%)
shape of 2x?2; opens up

axis of sym.: x = 3

A

1+
7ttt

,: 3 3X
f(x) =2{(x—3)2 +5

vertical dilation by 2;
shift 3 units to the right;
shift% units up

vertex = (—3,0)

Y
Is ,
f0) =15 (x+3)*

At
£3\ 1t

Maximum value = 0;
Range = (—, 0]

vertex = (1, —3)

A

fo==r=12-3
2]
———t+— 1

F—t—t—t
1

-3+

Maximum value = —3;
Range = (—o, —3]
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41. vertex = —- —- 43. f(x)=—(x—3)2+5 45. f(x) =5x%+2

\ /}/ 47. f(x) = -3 (x—1)2+2

f@‘a( +§) ‘;

Minimum value = — =

Range = [, 0)

-Exercises

1. vertex 3. minimum 5. second; first 7. average
. _ 1\% 27, ., (1 27

9. f)=(x—2)%-9; V(2,-9) 11, f(x) = (x - +Zv(3E)
13. f(x)=2(x-1)*-1; V(1,-1) 15. f(x) = =2(x +2)? +18; V(-2,18)
17. V(=3,-6) 19. V(4,—15) 21. V (% —%)
23. V G —%); opens up 25. V(1,—6); opens up 271. V (—%,%); opens down

shape of x? shape of x? shape of x?

A A
f(x) g x* —5x T

=Y
~ ]
i1
N
/
xRV

f(x)=Fx*>—-3x+2

D = R; Range = [—275,00) D = R; Range = [—6, ) D = R; Range = (—oo,%]
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29. V G%) opens down
shape of 2x?

fx)=-2x?+3x—1

S

D =R; Range— -

’8

35. zeros: —5,0;V (—g —%);

opens up; shape of x?2

f(x) 2% +5x

- 1 x
.. 25
Minimum value = vy
.. 5
Minimum occurs at x = -3
41, x =112

2

49, false
57. 24 fthy 32 ft

43. false

31.

51. 2500 ft; 25 sec
59. a. p(n) =50—n

14 (—%%) ; Opens up
shape of 3x?

|
=
<V

fx)=3xF+4x+2

D = R; Range = Eoo)

. zero: —2; V(=2,0);

opens down; shape of x2

f(x) = —x*—4x—4

Maximum value = 0

Maximum occurs at x = —2

45, true

53. 20; $210

b. R(n) = (50 —-n)n

33. zeros: —3,1;V(-1,4);
opens down; shape of x2

A

i i

f) =-(f3)x-1)

Maximum value = 4
Maximum occurs at x = —1

39. zeros: —3,4;V G —%);

opens up; shape of %xz

A
fOO) = 3G Dx—4)

—f

X

.. 49
Minimum value = —5

- 1
Minimum occurs at x = 5

47, false

55. 20,—-20
c. 25; $625

1. false 3.

b. (—o0,—1) U (3, )

5. true

9. a. (—w,—1]uU{3} b.

(=1,3) U (3,)



11.

17.

23.

29.

35.

41.

47.

53.

59.

x € (—1,2) 13.

A

f) =+ D(x —2)

1+
1ttt

bt W 2 X
x € (—4,5) 19.
x =2 25
x € [o, %] U [2, ) 31,
ye(w-dul-ie) @
x € (—V5,V5) 49,

x € (—o0,-5) U (=5,-2) U (4, )

x=0 61.

x € [—2,5]
fx) & %(xzi— 3x—10)

————t—1—t———tr
=2 5

_5%

x € (—o0,—3] U [4, )

. X €(—00,-5)U (4, )

x € (—00,—1) U (0, )
x € (—o0,— 7| U (=2,00)
cefod)ufeer)
x € (—2,3)

55. R

t €(0,3)

15.

21.

27.

33.

39.

45,

51.

57.

63.

A39

x € (—00,—2) U (0, )
\
f(x) =[—x% — 2x
il

—t—t— ettt
42 AN

ve(-2-2)

x € (—o0,—3] U [2,5]

ve (-3

te (—00,—12—5] U (—3,00)

x € (=oo,~1) U (-1,

x € (—o0,—1] U [3,4)
1

X=3

over 145 units



