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¢) Verify that y = 9x* — 54x — 10 and y = 9(x — 3)> — 91 represent the same function,
algebraically and graphically.

Algebraically: Graphically:

y=9%x-3)"-91 [RECTERCTTRET Nz=0iH-312-01
y=9(x"—6x+9)—91
y=9x" - 54x + 81 - 91
y=9x" - 54x — 10

d) Verify that y =—4x* — 8x + 2 and y = —4(x + 1)* + 6 represent the same function,
algebraically and graphically.

Algebraically: Graphically:
y=—4(x+1)7+6 Y= -4RE-BR+E ez YR+ 1IZ+E
y=-A4x +2x+1)+6 5

y=—4x’-8x—-4+6
y=—4x"—8x+2

n=-1 V=b

Section 3.3 Page 193 Question 6

a) Complete the square to determine the maximum or minimum value of y = x* + 6x — 2.
y=x’+6x-2

y=(*+6x+9-9)-2

y=(*+6x+9)-9-2

y=(x+3)7%-11

Since a > 0, the graph has a minimum value of —11 when x =-3.
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b) Complete the square to determine the maximum or minimum value of
y=3x"—12x+1.

y=3x"—12x+1

y=3(x274x)+ 1

y=3("—4dx+4-4)+1

y=3[("—4x+4)-4]+1

y=3[(x-2)—-4]+1

y=3x-2>-12+1

y=3x-2)y>-11

Since a > 0, the graph has a minimum value of —11 when x = 2.

¢) Complete the square to determine the maximum or minimum value of y = x*+ 6x — 2.
y= —x* — 10x

y=—("+ 10x)

y=—(x"+10x + 25 — 25)

y=—[(*+ 10x + 25) — 25]

y=-x+5)*-25]

y=—(x+35)7+25

Since a < 0, the graph has a maximum value of 25 when x = -5.

d) Complete the square to determine the maximum or minimum value of
y=-2x>+8x 3.

y=-2(x"—4x) -3

y==220"—4x+4-4)-3

y==2[("—4x+4)—4]-3

y=-20(x-2}-4]-3

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

y==2(x—-2)*+5

Since a < 0, the graph has a maximum value of 5 when x = 2.

Section 3.3 Page 193 Question 7

a) Complete the square to determine the maximum or minimum value.
fx)y=x>+5x+3

fx)=@("+5x)+3

fx)=("+5x+625-6.25)+3

fx)=("+5x+6.25)-6.25+3

fx)=(x+2.57-625+3

fx)=(x+2.5)"-3.25

Since a > 0, the graph has a minimum value of —3.25.
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b) Complete the square to determine the maximum or minimum value.
fx)=2x"-2x+1

fx)=2(>-x)+1

fx)=2(x*-x+0.25-025)+1

Ax)=2[(x*—x+0.25)-0.25] + 1

fx)=2[(x—0.5)"-0.25]+ 1

fx)=2(x-0.5%-05+1

fx)=2(x—0.5)*+0.5

Since a > 0, the graph has a minimum value of 0.5.

¢) Complete the square to determine the maximum or minimum value.
fx)=-0.5x"+ 10x — 3

Ax)=-0.5(x"—20x) - 3

Ax) =-0.5(x* — 20x + 100 — 100) — 3

fix) =—0.5[(x* — 20x + 100) — 100] - 3

fx) =—-0.5[(x— 10)*— 100] — 3

fx) =-0.5(x— 10)* + 50 — 3

fx) =—-0.5(x — 10)* + 47

Since a < 0, the graph has a maximum value of 47.

d) Complete the square to determine the maximum or minimum value.
Ax)=3x—4.8x

fix) =3(x" - 1.6x)

fix)=3(x"— 1.6x + 0.64 — 0.64)

fx) =3[(x* — 1.6x + 0.64) — 0.64]

x) =3[(x—0.8)> — 0.64]

fx)=3(x—0.8)*—1.92

Since a > 0, the graph has a minimum value of —1.92.

e) Complete the square to determine the maximum or minimum value.
fix)=-02x"+3.4x+4.5

fx)=-02(x"— 17x) + 4.5

fx)=-02(x"— 17x + 72.25 - 72.25) + 4.5

fx) =-02[(x* — 17x + 72.25) — 72.25] + 4.5

fx)=-02[(x—8.5)* —72.25] + 4.5

fx)=-02(x—8.5)+ 14.45+4.5

Ax)=-0.2(x — 8.5)* + 18.95

Since a <0, the graph has a maximum value of 18.95.
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f) Complete the square to determine the maximum or minimum value.

fx)=-2x"+58x -3

fx) = -2(x* - 2.9x) - 3

fx) =-2(x*—2.9x + 2.1025 — 2.1025) — 3

Ax) =-2[(x* - 2.9x + 2.1025) — 2.1025] - 3
fx)=-2[(x— 1.45)* = 2.1025] - 3

flx) = 2(x — 1.45)* + 4.205 - 3

flx) = -2(x — 1.45)* + 1.205

Since a < 0, the graph has a maximum value of 1.205.

Section 3.3 Page 193 Question 8

a) Convert y =x"+ %x — 7 to vertex form.

y:x2+%x—7

y:(x2 +§xj—7
3

3
b) Converty = - gx to vertex form.

NI
Y g
=—|x —ExJ
Y 8
.3 9 9
y=—| X -Zx+—-—
8" 256 256

~ ‘( , 3 9 j 9
y=—|| X +=—x+—|——
i 256) 256
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