
Algebra II 4
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Vertex at (1, 1)  other points (-2, -8), (-1, -3), (0, 0), (2, 0), (3, -3)

Vertex at (-1.5, -1.5)  other points (-3, 3), (-2, -1), (-1, -1), (0, 3), (1, 11)
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Minimum occurs at vertex: x = -b/2a  x = -16/(2∙4) = -2
y = 4(-2)2 + 16(-2) – 3 = -19
The minimum value is -19
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Revenue is how much money comes in.
Revenue = Price ∙ Number sold
R = (20 – x)(150 + 25x) = 3000 + 500x – 150x – 25x2

R = -25x2 + 350x + 3000
Maximum occurs at vertex
x = -350/(2(-25)) = 7
y = -25(7)2 + 350(7) + 3000 = 4225
The owner should drop the price $7 making the revenue $4225
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Vertex at (1, 3) other points (2, 5), (0, 5), (3, 11), (-1, 11)
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Vertex at (1, -4)  x-int at (3, 0) and (-1, 0)
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This is in intercept form y = -16(t – 0)(t – 5)
Thus it will be at zero height when either (t – 0) = 0 or (t – 5) = 0.  t – 5 = 0  t = 5 
seconds

Maximum height occurs at the vertex: intercepts are 0 and 5, so vertex is at t = 2.5
h(2.5) = -16(2.5)(2.5 – 5) = 100 feet
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y = -(x – 2)(x – 7)  y = -(x2 – 7x – 2x + 14)  y = -(x2 – 9x + 14)  y = -x2 + 9x – 14

f(x) = -(x + 2)2 + 4  f(x) = -(x + 2)(x + 2) + 4  f(x) = -(x2 + 2x + 2x + 4) + 4  f(x) = -(x2 + 
4x + 4) + 4  f(x) = -x2 – 4x – 4 + 4  f(x) = -x2 – 4x
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(x – 6)(x + 3)

Cannot be factored

(r + 9)(r – 7)
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Difference of Squares: x2 – 9 = (x – 3)(x + 3)

Perfect Squares: w2 – 18w + 81 = (w – 9)2
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ANS: take each factor = 0
3y – 5 = 0  3y = 5  y = 5/3
2y + 7 = 0  2y = -7  y = -7/2
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x2 – x – 42 = 0  (x – 7)(x + 6) = 0 
x – 7 = 0  x = 7
x + 6 = 0  x = -6
Solutions are x = -6, 7

x2 – 8x + 16 = 0  (x – 4)(x – 4) = 0 
x – 4 = 0  x = 4
Solutions are x = 4
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y = x2 – 7x – 30  y = (x – 10)(x + 3)
Zeros are -3, 10
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2(7x2 + x – 6)  2(7x – 6)(x + 1)

 3x(x – 6)

33



3(4x2 + x + 1)

2(x2 – 16)  2(x – 4)(x + 4)
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ANS: (3t – 2)2 = 0  3t – 2 = 0  3t = 2  t = 2/3
ANS:  Put in standard form

x2 – 3x – 4 = 0
(x – 4)(x + 1) = 0 
x – 4 = 0  x = 4
x + 1 = 0  x = -1
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Outer rectangle area – inner rectangle area = 120
(2x + 22)(2x + 15) – (22)(15) = 120
4x2 + 30x + 44x + 330 – 330 = 120
4x2 + 74x = 120

4x2 + 74x – 120 = 0
Divide by 2: 2x2 + 37x – 60 = 0
Factor: (2x – 3)(x + 20) = 0

2x – 3 = 0  2x = 3  x = 3/2
x + 20 = 0  x = -20 can’t use negative numbers

Border is 3/2 feet or 1.5 feet or 18 inches
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√36 = √9√4

39



The term radical comes from Latin “radix” which means “root”. Other terms with same 
root: “Radish”, “eradicate” (pull out be roots)
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5 100  105
 372  336 2  (3)(6)2  182
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25 / 3  5 / 3  53 / (3 3)  53 / 3


5

2+ 3
= 

5 2− 3

2+ 3 2− 3
=

10−5 3

4−3
= 10 − 5 3
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ANS:  -5x2 = -12  x2 = 12/5  x = (12/5)  x = 12/5  x=23 5 / 5 5  x 
= 215 / 5
ANS:  (x – 2)2 = 7  x – 2 = 7  x = 2  7
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3i
 i43  2i3
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2 + 5i
-1 + 4i
-1
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-3i – i2 = 1 – 3i
-12 – 4i – 18i – 6i2 = -6 – 22i
1 – 2i + 2i – 4i2 = 5
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(-5-9i)/2
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(22 + (-4)2) = (4 + 16) = 20 = 25
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We’ll find out about z later
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Black is part of the set
Color indicates how many iterations were required before z became larger than √5
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x2 – 8 = -36
x2 = -28
x = ±√-28 = ±i√28 = ±i√4√7 = ±2i√7 
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=(x + 3)(x + 3) 
= x2 + 2(3x) + 32 
= x2 + 6x + 9
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you have to add (8/2)2 = 42 = 16 to get a perfect square or (x + 4)2
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ANS: 2x2 – 11x = -12
x2 – 11/2 x = -6
x2 – 11/2 x + (-11/2/2)2 = -6 + (-11/2/2)2

 (-11/2/2)2 = (-11/4)2 =121/16
(x – 11/4)2 = 25/16
x – 11/4 =  5/ 4
x = 11/4 5/ 4 = (115)/4 = 4, 3/2
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4x(2x + 3) = 56
8x2 + 12x = 56
x2 + 3/2 x = 7
x2 + 3/2 x + (3/4)2 = 7 + 9/16
(x + ¾)2 = 121/16
x + ¾ = ±√(121/16)
x + ¾ = ±11/4
x = -3/4 ± 11/4
x = 8/4 = 2 and 14/4 = 7/2
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2x2 + 6x – 4 = 0
ax2 + bx + c = 0

x2 + 3x – 2 = 0 Divide by 2 to get a = 1 x2 + (b/a)x + 
(c/a) = 0
x2 + 3x = 2 Add two to get x’s by self x2 + (b/a)x = -
(c/a)
x2 + 3x + (3/2)2 = 2 + (3/2)2 Add the square of half of middle to get perfect square

x2 + (b/a)x + 
(b/2a)2 = -(c/a) + (b/2a)2

(x + 3/2)2 = 2 + 9/4 Factor left (x + (b/2a))2

= -c/a + b2/4a2

x + 3/2 = (17/4) Square root x + (b/2a) = ((-
4ac+b2)/(4a2))
x = -3/2 (17/4) Subtract x = -b/2a ((b2-4ac)/(4a2))
x = (-317)/2 Simplify x = (-b(b2-
4ac))/2a
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32 – 4(5)(-4) = 9 + 80 = 89  two distinct real roots

Put in standard form  5x2 + 3x – 4 = 0
Quadratic formula  x = (-3±√(32-4(5)(-4)))/(2(5))
Simplify  (-3±√(89))/10
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4𝑥2 − 6𝑥 + 3 = 0

𝑥 =
6 ± −6 2 − 4 4 3

2 4

𝑥 =
6 ± 36 − 48

8

𝑥 =
6 ± −12

8

𝑥 =
6 ± 2 3𝑖

8

𝑥 =
3 ± 3𝑖

4
(𝑟𝑒𝑑𝑢𝑐𝑒 𝑡𝑜𝑝 𝑎𝑛𝑑 𝑏𝑜𝑡𝑡𝑜𝑚 𝑏𝑦 2)
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ANS:  Vertex at x = 10/2 = 5
Table of values to include x = {1, 2, 3, 4, 5, 6, 7, 8, 9}
Pick (0, 0) as test point  0  25 false shade other side of line.
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2x2 + 4x – 6 ≤ 0 when -3 ≤ x ≤ 1
2x2 + 4x – 6 ≥ 0 when x ≤ -3 or x ≥ 1
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ANS:  y = a(x + 2)2 + 1  -1 = a(1 + 2)2 + 1  -1 = 9a + 1  -2 = 9a  a = -2/9  y = -
2/9 (x + 2)2 + 1
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ANS:  y = a(x – 1)(x – 4)  -6 = a(2 – 1)(2 – 4)  -6 = a(1)(-2)  a = 3  y = 3(x – 1)(x –
4)
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Use Cramer's rule   y = 3x2 + 7x + 1
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