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+, −, ×, ÷
x, y, a, b, c, . . .

x
x y

a + b = b + a a b
x 3x + 1 = 10

x
3x − 10 f (x) = 3x − 10 f x
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l w
P

P = l + w + l + w

2 l 2 w

P = 2 · l + 2 · w

11x
11 · x 11 × x

P = 2l + 2w

A = l × w→ A = l · w→ A = lw

2l+2w P = 2l+2w

x = 12 2x − 7

x x

2x − 7 = 2(12) − 7
= 24 − 7
= 17
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2x

y = −2. 7
y − 11y + 2

7
(−2)

− 11(−2) + 2 = −31
2

+ 22 + 2

= 24 − 3
1
2

= 20
1
2

(l) (w)

A = h
2(a + b)

a = 10 cm b = 15 cm h = 8 cm

a, b, h
A

A =
h
2
(a + b) 10 a, 15 b, 8 h.

A =
8
2
(10 + 15) 10 + 15 = 25;

8
2

= 4.

A = 4(25) = 100

2 · 2 = 22

2 · 2 · 2 = 23
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22 = 4

23 = 8

x8

x · x · x · x · x · x · x · x

A = πr2 r = 17 inches

A = πr2 17 r.

A = π(17)2 π · 17 · 17 ≈ 907.9202 . . . 2

x2y3

x3+y2 x = 2 y = −4
x y

x2y3

x3 + y2
=

(2)2(−4)3

(2)3 + (−4)2
2 x − 4 y.

4(−64)
8 + 16

=
−256
24

=
−32
3

(2)2 = (2)(2) = 4

(2)3 = (2)(2)(2) = 8. (−4)2 = (−4)(−4) = 16

(−4)3 = (−4)(−4)(−4) = −64.

(h) h = −32t2 + 60t + 20
(t) t = 2 seconds

http://www.mathvids.com/lesson/mathhelp/863-exponents---basics
http://www.mathvids.com/lesson/mathhelp/863-exponents---basics
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h = −32t2 + 60t + 20

= −32(2)2 + 60(2) + 20 2 t.
= −32(4) + 60(2) + 20
= 12

2 × 11x
1.35 · y
3 × 1

4
1
4 · z

a = −3, b = 2, c = 5, d = −4
2a + 3b
4c + d
5ac − 2b
2a

c−d
3b
d
a−4b
3c+2d
1

a+b
ab
cd

x = −1, y = 2, z = −3, w = 4

8x3

5x2
6z3

3z2 − 5w2

x2 − y2

z3+w3

z3−w3

2x3 − 3x2 + 5x − 4
4w3 + 3w2 − w + 2
3 + 1

z2

C x C = 2000 + 3x

V = 4x(10 − x)2 x
V

x = 2
x = 3
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x
x + 22 = 100

x = 100 − 22
(100 − 22)

x + 22 = 100
x + 22 − 22 = 100 − 22

x = 100 − 22

x − 3 = 9

x x−
x
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x − 3 = 9
x − 3 + 3 = 9 + 3

x + 0 = 9 + 3
x = 12

z − 9.7 = −1.026

z − 9.7 = −1.026
z − 9.7 + 9.7 = −1.026 + 9.7

z = 8.674

x + 4
7 = 9

5

x 4
7

x +
4
7

=
9
5

x +
4
7
− 4

7
=

9
5
− 4

7

x =
9
5
− 4

7

x =
9
5
− 4

7

x =
7 · 9
7 · 5 −

4 · 5
7 · 5

x =
63
35
− 20

35

x =
63 − 20

35

x =
43
35
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8×$1.50 = $12.00
x

1
8 · x = 1.5

x x

8
(1
8
· x

)
= 8(1.5)

x = 12

9x
5 = 5

9x
5

9
5 · x 9

5
5
9

5
9

(9x
5

)
=

5
9
(5)

x =
25
9

0.25x = 5.25

4(0.25x) = 4(5.25)
x = 21

x

5x = 3.25

5x
5

=
3.25
5

x = 0.65
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7x = 5
11

x =
5

11.7

x =
5
77

1.375x = 1.2

x =
1.2

1.375
x = 0.872

x

x + 45 = 2017
x + 45 − 45 = 2017 − 45

x = 1972

x
2x

http://www.youtube.com/watch?v=bAerID24QJ0
http://www.youtube.com/watch?v=bAerID24QJ0
http://www.ck12.org


2x = 5 x = 2.5

x 53.5x = 12 x = 12
53.5

x = 0.224 minutes

y
x

12y = 53.5 y = 53.5
12

y = 4.458

z z + 3 = 53.5
z = 50.5

x

x = 11 = 7
x − 1.1 = 3.2
7x = 21
4x = 1
5x
12 = 2

3
x + 5

2 = 2
3

x − 5
6 = 3

8
0.01x = 11

http://www.ck12.org


q − 13 = −13
z + 1.1 = 3.0001
21s = 3
t + 1

2 = 1
3

7 f
11 = 7

11
3
4 = −1

2 − y
6r = 3

8
9b
16 = 3

8

n
w

r

(u)
(c)

(w)
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x

x

3x + 2 = 29

x x
x

3x + 2 = 29
3x + 2 − 2 = 29 − 2

3x = 27
3x
3

=
27
3

x = 9
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6(x + 4) = 12

x

x +4 = 2
x = −2

x−3
5 = 7

x − 3 = 35
x = 38

5
9(x + 1) = 2

7

9
5
· 5
9
(x + 1) =

9
5
· 2
7

(x + 1) =
18
35

35
35

x + 1 =
18
35

x + 1 − 1 =
18
35
− 35

35

x =
18 − 35

35

x =
−17
35

x
x−

x

4x, 10x,−3.5x, x
12 3x 3y

3y, 0.000001y, y 4xy 4x
xy, 6xy, 2.39xy 0.5x 0.5

http://www.mste.uiuc.edu/pavel/java/balance/
http://www.mste.uiuc.edu/pavel/java/balance/
http://www.ck12.org


3x + 4x = (3 + 4)x = 7x
0.03xy − 0.01xy = (0.03 − 0.01)xy = 0.02xy
−y + 16y + 5y = (−1 + 16 + 5)y = 10y

5z + 2z − 7z = (5 + 2 − 7)z = 0z = 0

(x + 5) − (2x − 3) = 6

x −2x

x + 5 − 2x + 3 = 6
x − 2x + 5 + 3 = 6 (x − 2x) + (5 + 3) = 6

(x − 2x) (1 − 2)x −x −x + 8 = 6

−x = −2
x = 2

x
2 − x

3 = 6

3x
6
− 2x

6
= 6

x
6 = 6

x = 36
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x

x
(x) $75x x

65 + 75x

196.25 = 65 + 75x

x

196.25 = 65 + 75x
131.25 = 75x

1.75 = x

h m

h =

1
3 h = (m + 75) · 1

3 h = 1
3(m + 75)

m = 24
h

h =
1
3
(24 + 75)

h =
1
3
(99)

h = 33

h = 36
m

http://www.ck12.org


36 =
1
3
(m + 75)

108 = m + 75
33 = m

f c

f − 32
f − 32
1.8

c =
f − 32
1.8

f = 50

c =
50 − 32

1.8

c =
18
1.8

c = 10

c = 25

25 =
f − 32
1.8

45 = f − 32
77 = f

c = −40

−40 =
f − 32
1.8

−72 = f − 32
−40 = f

http://www.ck12.org


1.3x − 0.7x = 12
6x − 1.3 = 3.2
5x − (3x + 2) = 1
4(x + 3) = 1
5q − 7 = 2

3
3
5 x + 5

2 = 2
3

s − 3s
8 = 5

6
0.1y + 11 = 0
5q−7
12 = 2

3
5(q−7)

12 = 2
3

33t − 99 = 0
5p − 2 = 32
10y + 5 = 10
10(y + 5) = 10
10y + 5y = 10
10(y + 5y) = 10
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3x+4
3 − 5x = 6

3x+4
3 − 15x

3 = 6
3x+4−15x

3 = 6
4−12x

3 = 6

4 − 12x = 18

−12x = 14

x = −14
12 x = −7

6

7(2x − 5) = 21

http://www.ck12.org


2x − 5 = 21
7 2x − 5 = 3

2x = 8 x = 4

17(3x + 4) = 7

51x + 68 = 7 51x = −61
x = −61

51

4(3x − 4) − 7(2x + 3) = 3

12x − 16 − 14x − 21 = 3 (12x − 14x) + (−16 − 21) = 3
−2x − 37 = 3

−2x = 40

x = −20

x 0.1(3.2 + 2x) + 1
2

(
3 − x

5

)
= 0

0.1(3.2 + 2x) + 0.5(3 − 0.2x) = 0

0.32 + 0.2x + 1.5 − 0.1x = 0

0.1x + 1.82 = 0

0.1x = −1.82
x = −18.2

x

0.915x

0.915x − 150
0.915x−150

7

x 0.915x−150
7 = 175
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0.915x − 150 = 1225

0.915x = 1375

x ≈ 1502.7322

x

x + 12 lbs 16(x + 12) lbs

16(x + 12) = 1200

x + 12 = 1200
16 = 75

x = 63

I
V V = I · R R (Ω)

x Ω (5x+20)Ω

V = I · R V = 120, I = 2.5,
R = 5x + 20 120 = 2.5(5x + 20)

120 = 12.5x + 50

70 = 12.5x

5.6 = x

5.6 Ω

=
×

http://www.ck12.org


x

2x − 10
93 = 1.5(2x − 10)

93 = 3x − 15

108 = 3x

36 = x

y
x

93 = 1.5y 62 = y

v v = 331 + 0.6T T
v

(331 + 0.6T ) × 2.46 − 1

250 × 2
250 × 2 = (331 + 0.6T )(2.46 − 1) 500 = 1.46(331 + 0.6T )

500 = 483.26+0.876T 16.74 = 0.876T
T ≈ 19.1

http://www.ck12.org


3(x − 1) − 2(x + 3) = 0
3(x + 3) − 2(x − 1) = 0
7(w + 20) − w = 5
5(w + 20) − 10w = 5
9(x − 2) − 3x = 3
12(t − 5) + 5 = 0
2(2d + 1) = 2

3

2
(
5a − 1

3

)
= 2

7
2
9

(
i + 2

3

)
= 2

5

4
(
v + 1

4

)
= 35

2
g
10 = 6

3
s−4
11 = 2

5
2k
7 = 3

8
7x+4

3 = 9
2

9y−3
6 = 5

2
r
3 + r

2 = 7
p
16 −

2p
3 = 1

9
m+3

2 − m
4 = 1

3

5
(

k
3 + 2

)
= 32

3
3
z = 2

5
2
r + 2 = 10

3
12
5 = 3+z

z

xΩ
(3x + 4)Ω
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x

x + 4 = 4x + 3

x
x

x + 1 = 4x

x 1 = 3x
1
3 = x

x + 1 = 4x

http://www.ck12.org


1 = 3x

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

3x + 6 = x + 15

x 2x + 6 = 15

2x = 9

x = 9
2 x = 4.5

http://www.youtube.com/watch?v=Zn-GbH2S0Dk
http://www.youtube.com/watch?v=Zn-GbH2S0Dk
http://www.youtube.com/watch?v=Zn-GbH2S0Dk
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3x + 2 = 5x
3

3(3x + 2) = 5x

9x + 6 = 5x

9x 6 = −4x

−3
2 = x x = −1.5

7x + 2 = 5x−3
6

6(7x + 2) = 5x − 3
42x + 12 = 5x − 3

5x 37x + 12 = −3
37x = −15

x = −15
37

x 14x
(x+3) = 7

14x (x + 3)

(x + 3) 14x = 7(x + 3)

14x = 7x + 21

7x 7x = 21

x = 3

http://www.ck12.org


I
V V = I · R R

(Ω)

R

15Ω
50Ω

Ω
x V

15Ω
V = I · R V = 4.8(x + 15)

50Ω
V = 2(x + 50)

V V
4.8(x + 15) = 2(x + 50)

x

4.8x + 72 = 2x + 100

2x 2.8x + 72 = 100

2.8x = 28

x = 10

10Ω

3(x − 1) = 2(x + 3)
7(x + 20) = x + 5
9(x − 2) = 3x + 3
2
(
a − 1

3

)
= 2

5

(
a + 2

3

)

2
7

(
t + 2

3

)
= 1

5

(
t − 2

3

)

1
7

(
v + 1

4

)
= 2

(
3v
2 − 5

2

)

y−4
11 = 2

5 ·
2y+1

3
z
16 = 2(3z+1)

9
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q
16 + q

6 = (3q+1)
9 + 3

2
3
x = 2

x+1
5

2+p = 3
p−8

10Ω

20Ω 70Ω
15Ω

18Ω 150Ω
1.5Ω

12Ω

y = −1; 3y + 5 = −2y

z = 3; z2 + 2z = 8

x = −1
2 ; 3x + 1 = x

http://www.ck12.org


3(−1) + 5 = −2(−1)
−3 + 5 = 2

2 = 2

y = −1 3y + 5 = −2y

32 + 2(3) = 8
9 + 6 = 8

15 = 8

z = 3 z2 + 2z = 8

3
(
−1

2

)
+ 1 = −1

2(
−3

2

)
+ 1 = −1

2

−1
2

= −1
2

x = −1
2 3x + 1 = x

a =

a + 6 =

0.5(a + 6) + 2a = 8
0.5a + 0.5 · 6 + 2a = 8

2.5a + 3 = 8
2.5a = 5

a = 2

http://www.ck12.org


a =
a + 6 = 2 + 6 = 8

(2 × 2) + (8 × 0.5) = 4 + 4 = 8

x =

2 × 24 ≤ x, 48 ≤ x

a = −3; 4a + 3 = −9
x = 4

3 ; 3
4 x + 1

2 = 3
2

y = 2; 2.5y − 10.0 = −5.0
z = −5; 2(5 − 2z) = 20 − 2(z − 1)

http://www.ck12.org


m

m
m
m
m

m

m

1 2 3 4 5 6 7
($) 12 24 36 48 60 72 84
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x x = 2.5

= 12 × ( )

x =

y =

y = 12x

x y

x y

http://www.ck12.org


( ) = 12 × ( )
( ) = 1296

y = .

x = .

( ) = 12 × ( )
y = 12 × x

y = 12 × x
x = 1296
∴

y = 12 × 1296

y = 12 × 1296 = 15552

( ) =
15552

12
= 1296

b a

a 0 10 20 30 40 50
b 20 40 60 80 100 120

a b b
a a = 0, b = 20

a b

b a

http://www.ck12.org


b → b =
a → 2a

→

b = 2a + 20.

b a a b = 2a + 20
b = 2(750) + 20

b = 2(750) + 20
= 1500 + 20
= 1520

b a
1520 = 2(750) + 20

x− y−

y x y x
x x y

y x

http://www.ck12.org


y → y =
x → −5x

y = −5x

xy

x y

x y

−5(−2) = 10
−5(0) = 0
−5(2) = −10
−5(4) = −20
−5(6) = −30

y−

http://www.ck12.org


n b

→ b = −22n+?

b = 100 n = 1 100 = −22(1)+?

b = −22n + 122

n

n = 1→ b = −22(1) + 122 = 122 − 22 = 100
n = 2→ b = −22(2) + 122 = 122 − 44 = 78
n = 3→ b = −22(3) + 122 = 122 − 66 = 56
n = 4→ b = −22(4) + 122 = 122 − 88 = 34

2
3

2
3

http://www.ck12.org


x =
x− 25 2

3
x

2
3

x = x − 25

x − 25 =
2
3

x

x − 25 + 25 =
2
3

x + 25

x =
2
3

x + 25

2
3 x

x − 2
3

x =
2
3

x − 2
3

x + 25

1
3

x = 25

3 · 1
3

x = 3 · 25

x = 75

x

75 − 25 = 50

2
3

2
3 · 75 = 50

2
3

http://www.ck12.org
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C−
C−

B
B
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input
↓

f (x)︸︷︷︸ = y← output

f unction
box

x =

y =

x y f ()

f (x) = 2x + 8

y f (x) f (x)
y

f (x) = 2x + 8 = y

x y
(x)

http://www.ck12.org


y

x
y

y = x2

x =

y =

y = f (x) = 0.75x x
y

x y

x
y x

y = f (x) = 3x
R = f (w) = 3w
v = f (t) = 3t

http://www.ck12.org


t d
v

y x

x 0 1 2 3 4 5 6
y 8 10 12 14 16 18 20

f (x) = 1
x

x − 1 − 0.5 − 0.2 − 0.1 − 0.01 0.01 0.1 0.2 0.5 1

f (x) =
1
x

1
−1

1
−0.5

1
−0.2

1
−0.1

1
−0.01

1
0.01

1
0.1

1
0.2

1
0.5

1
1

y − 1 − 2 − 5 − 10 − 100 100 10 5 2 1

2 4 6 8 10
$ 24 48 72 86 120

http://www.youtube.com/watch?v=NRB6s77nx2gI
http://www.ck12.org


= $12 × f (x) = 12x

x − 3 − 2 − 1 0 1 2 3
y 3 2 1 0 1 2 3

f (x) =| x |

x =

y =

+ ×

y = f (x) = 11.95 + 0.50x

12 f eet×24 f eet

x =

y =

http://www.ck12.org


= 12x + 12x + 24x + 24x + x2 + x2 + x2 + x2 = 72x + 4x2

f (x) = 3(72x + 4x2) = 216x + 12x2

x =

y =

1 2 3 4 5 6 7
2 4 8 16 32 64 128

2 × 2 2 × 2 × 2

2 = 21, 2 × 2 = 22, 2 × 2 × 2 = 23,

y = f (x) = 2x

http://www.ck12.org


f (x) = 15x − 12
f (x) = 2x2 + 5
f (x) = 1

x
f (x) =

√
x

y = x2 − 5
y = 2x − 3

4
y = 3x

y = 3x

A = 1
2bh

f (x) =
√

2x + 3

x 3 4 5 6
y 9 16 15 36

0 1 2 3
15 20 25 30

x 0 1 2 3
y 24 12 6 3

x
x

b
b

http://www.ck12.org
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60 + 12 × 5 = 120 minutes

3 = 1 + 2

http://www.ck12.org


6 = 3 + 3

6 + 4 = 10
10 + 5 = 15
15 + 6 = 21
21 + 7 = 28
28 + 8 = 36

1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 = 36 balls

http://www.ck12.org


$10(12) + $20(0) = $120
$10(11) + $20(1) = $130
$10(10) + $20(2) = $140
$10(9) + $20(3) = $150
$10(8) + $20(4) = $160
$10(7) + $20(5) = $170
$10(6) + $20(6) = $180
$10(5) + $20(7) = $190
$10(4) + $20(8) = $200
$10(3) + $20(9) = $210
$10(2) + $20(10) = $220
$10(1) + $20(11) = $230
$10(0) + $20(12) = $240

http://www.ck12.org


→ 6($10) + 6($20) = $60 + $120 = $180

$10(12) + $20(0) = $120
$10(11) + $20(1) = $130
$10(10) + $20(2) = $140

6($10) + 6($20) = $60 + 120 = $180

→ 6($10) + 6($20) = $60 + 120 = $180

http://www.ck12.org


20 in × 20 in

= ×
= × ×

http://www.ck12.org


= × ×
= 18 × 18 × 1 = 324 in3

18 × 18 × 1 = 324
16 × 16 × 2 = 512
14 × 14 × 3 = 588
12 × 12 × 4 = 576
10 × 10 × 5 = 500
8 × 8 × 6 = 384
6 × 6 × 7 = 252
4 × 4 × 8 = 128
2 × 2 × 9 = 36
0 × 0 × 10 = 0

588 in3

588 in3

15 × 15 × 2.5 =
562.5

http://www.ck12.org


14.8 × 14.8 × 2.6 =
569.5
14.6 × 14.6 × 2.7 =
575.5
14.4 × 14.4 × 2.8 =
580.6
14.2 × 14.2 × 2.9 =
584.8
14 × 14 × 3 = 588
13.8 × 13.8 × 3.1 =
590.4
13.6 × 13.6 × 3.2 =
591.9
13.4 × 13.4 × 3.3 =
592.5
13.2 × 13.2 × 3.4 =
592.4
13 × 13 × 3.5 =
591.5

12th

http://www.ck12.org


3
4

11
2
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4+6
15+5

10
20 = 1

2

(4× 25)+ (6× 10) =
160 cents (15×5)+(5×1) = 80 cents

160
80 = 2

1

$10.00 − $6.50 = $3.50
10.00
6.50 = 100

65 = 20
13

20
13

http://www.ck12.org/flexr/chapter/9611
http://www.ck12.org


14 f eet
30 inches

14 × 12 = 168 inches
168
30 = 28

5

100 miles
3.2 gallons

100
3.2 miles

3.2
3.2 gallons

= 31.25 miles
1 gallon

10
5 = 6

9
2
3

x

$1,200,000
60

x
x

250

1,200,000
60 = x

250

20, 000 = x
250

5, 000, 000 = x

250
1000

1
4

http://www.ck12.org


x x
0.35

1
4 = x

0.35

x 0.35
4 = x x = 0.0875

16
4

=
20
5

4 × 5 × 16
4

= 4 × 5 × 20
5

5 × 16 = 4 × 20

5 × 16 = 4 × 20

x 4
3 = 9

x

4x = 9 × 3 4x = 27 x = 27
4 x = 6.75

x 0.5
3 = 56

x

0.5x = 56 × 3 0.5x = 168 x = 336

http://www.ck12.org


15 miles
20 minutes

x miles
7 hours

1
3

15
1
3

= x
7

7×15 = 1
3 x 3×7×15 = x x = 315

x

1
50 = 250000

x

1 · x = 250000 · 50 x = 12, 500, 000

2
3

http://www.youtube.com/watch?v=PASSD2OcU0c
http://www.youtube.com/watch?v=PASSD2OcU0c
http://www.ck12.org


1
100000

8.8
x

1
100000 = 8.8

x x = 880000

880000
100000

= 8.8.

1 cm = 1 km

a2 + b2 = c2 a b
c A B

http://www.ck12.org


82 + 142 = c2

64 + 196 = c2

260 = c2

√
260 = c

16.12 ≈ c

=
16.12
18300

≈ 1
1135.23

883
500 = 1.766 f eet

12(1.766) = 21.192 inches

8.5 × 11

× =

= 880 f eet × 1 inch
100 f eet = 8.8 inches

= 695 f eet × 1 inch
100 f eet = 6.95 inches

8.8 in × 6.95 in

http://www.ck12.org


11 × 3 = 5x

13
6 = 5

x
1.25
7 = 3.6

x
6
19 = x

11
1
x = 0.01

5
300
4 = x

99
2.75
9 = x

( 2
9)

1.3
4 = x

1.3
0.1
1.01 = 1.9

x

298
67

220
67

11
12

http://www.ck12.org


43
100

43
1000

4.3
100

2
5

40
100

67 = 0.67
0.2 = 0.002
150 = 1.5

2.3 = 230
0.97 = 97

0.00002 = 0.002

55
100

11
20

32.5
100

10
10

325
1000

13
40

7
8

http://www.ck12.org


87.5
100
1
6

2.64 = 264

1
2

1
2

http://www.ck12.org


2
7

2
7

× =

R

R

R
0.25 × 80 =

0.25 × 80 = 20

× 160 = 90

0.15 × = $50 = 50
0.15 ≈ 333.33

http://www.youtube.com/watch?v=_SpE4hQ8D_o
http://www.youtube.com/watch?v=_SpE4hQ8D_o
http://www.youtube.com/watch?v=_SpE4hQ8D_o
http://www.ck12.org


= × 100

100
=

20 =
− 500

500
× 100

0.2 = −500
500

100 = − 500

20
100 = 500

1
5

1
5 = 500

500 = 5 × ( )

0.8 × $1300 = $1040

0.75 × $1300 = $975

http://www.ck12.org


x
x 0.3x x +0.3x 1.3x

0.8 × 1.3x = 1.04x
0.75 × 1.3x = 0.975x

∗

× =

112071 − 87646 = 24225
× 112071 = 24225

= 24225
112071 ≈ 0.216

× 112071 = 11754
= 11754

112071 ≈ 0.105

24225 − 11754 − 6899 = 5572

× 24225 = 5572 = 5572
24225 ≈

0.230

http://www.ck12.org


= × 100

=
19254630 − 18136000

18136000
× 100

=
1118630
18136000

× 100

≈ 0.0617 × 100
= 6.17

=
491829 − 827025

827025
× 100

=
−335196
827025

× 100

≈ −0.4053 × 100
= −40.53

=
85839 − 152683

152683
× 100

=
−66844
152683

× 100

≈ −0.4377 × 100
= −43.77

13 = 13
100

× =
= × 100

http://www.ck12.org


1
6
5
24
6
7
11
7
13
97

y 3x

A B
A B B

http://www.ck12.org/flexr/chapter/9613
http://www.ck12.org/flexr/chapter/9613
http://www.ck12.org


x− y−

http://www.ck12.org


x− y−
x− y−

(1, 7) x − y −
(0, 5) x − y −
(−2.5, 4) x − y −
(−107.2,−.005) x − y − − .005

P

x− y−
P

x−
x− P

x− P
y

http://www.ck12.org


y− P

P

Q R

Q x−
y− x− Q y−

Q

R x−
x− y−

Q R

ABC A, B C

A

x − = −2
y − = +5

B

x − = +3

y − = −3

http://www.ck12.org


C

x − = −4
y − = −1

A(−2, 5)

B(3,−3)

C(−4,−1)

A(2, 7) B(−4, 6) D(−3,−3) E(0, 2) F(7,−5)

A(2, 7)

B(−4, 6)

D(−3,−3)

E(0, 2) y−
F(7,−5)

A(2.5, 0.5) B(π, 1.2) C(2, 1.75) D(0.1, 1.2) E(0, 0)

http://www.ck12.org


x y x−
y 0 ≤ x ≤ 3.5

0 ≤ y ≤ 2

x− y−
x−

x− y−
x− y−

x− y− x− y−

n = 20h h = n
20 h n

31
2

http://www.math-play.com/Coordinate%20Plane%20Game/Coordinate%20Plane%20Game.html.
http://www.ck12.org


x−
y− 31

2
21

3

x−

http://www.ck12.org


x− y−

(x) (y) (x, y)

x− y−
y−

x y

x
y x = 8

y−

http://www.ck12.org


x y
y = 2x + 5

(x, y) x−

x y

http://www.ck12.org


y y = 0

y(0) = 2 · 0 + 5 = 5 y−
x

x y

x− y−

x−
y−

x− y− x−
y− (x, y)

http://www.ck12.org


A − F

B
C D

y = 3
y = x
y = x + 3

ABCD
D

A(−4,−4) B(3,−4) C(3, 3)

x y

y x
y x

http://www.ck12.org


x y 0 ≤ x ≤ 10, 0 ≤ y ≤ 10

(y) (x)

y = 0.8x + 3

x
y−

x y

http://www.ck12.org


x = 7
y−

y = 8 y = 9

y− y = 3 a + 3

x
3 × 0.8

(x)
(y)

y = −85x + 500

x y

http://www.ck12.org


y = 500

x−
y− x = 4 y−

x− x = 4 x−

y = 0 x−
x = 6

(y)
(x)

x x y(7.5) x

y = 7.5

http://www.youtube.com/watch?v=2UrcUfBizyw
http://www.ck12.org


y =
y−

x =
x−

x−
y−

y = 4

y = −4
x = 4

x = −4

y = 4 y−
y = −4 y−
x = 4 x−
x = −4 x−

x− y−

x = 0 y = 0

http://www.ck12.org


x− y−
y− x−

x− y = 0 y−
x = 0

x−
x = 6

x = 6 y−
y ≈ 6.75 y = 6 y = 7

http://www.ck12.org


70◦

0◦

30◦

0◦

70◦ x−
x = 70 y−

70◦ 21◦

0◦ y− x = 0
y−

0◦ −18◦

30◦ y = 30

30◦ 85◦

0◦ y = 0 x−

0◦ 32◦

y x

y =
x =

http://www.ck12.org


y = 2x + 7
y = 0.7x − 4
y = 6 − 1.25x

A E

A E
A D
C D
B y−
E x−
C y = x
E y = 1

2 x
A y = x + 3

http://www.ck12.org


http://www.ck12.org


x−
y−

y− y−
y− x−

x− x− x−
y−

x− y−
x− y−

http://www.ck12.org


y = 13 − x

y− x = 0 y = 13−0 = 13
y−

x− y = 0 y 0 = 13− x x
x = 13 x−

y = 2x + 3

y = 7 − 2x

4x − 2y = 8

2x + 3y = −6

y− x = 0 :

y = 2 · 0 + 3 = 3 − y − (0, 3)

http://www.ck12.org


x− y = 0 :

0 = 2x + 3 − subtract 3 f rom both sides :
−3 = 2x − divide by 2 :

−3
2

= x − x − (−1.5, 0)

y− x = 0 :

y = 7 − 2 · 0 = 7 − y − (0, 7)

x− y = 0 :

0 = 7 − 2x − subtract 7 f rom both sides :
−7 = −2x − divide by − 2 :
7
2

= x − x − (3.5, 0)

y− x = 0 :

4 · 0 − 2y = 8
−2y = 8 − divide by − 2

y = −4 − y − (0,−4)

x− y = 0 :

http://www.ck12.org


4x − 2 · 0 = 8
4x = 8 − divide by 4 :

x = 2 − x − (2, 0)

y− x = 0 :

2 · 0 + 3y = −6
3y = −6 − 3 :

y = −2 − y − (0,−2)

x− y = 0 :

2x + 3 · 0 = −6
2x = −6 − 2 :

x = −3 − x − (−3, 0)

x y

http://www.ck12.org


ax + by = c

a b c

7x − 3y = 21

12x − 10y = −15

x + 3y = 6

x y

y− x = 0 x−

−3y = 21
y = −7 (0,−7) y −

x−

7x = 21
x = 3 (3, 0) x −

y− (x = 0) x−

−10y = −15
y = 1.5 (0, 1.5) y −

x− (y = 0)

12x = −15
x = −5

4 (−1.25, 0) x −
y− (x = 0) x−

http://www.ck12.org


3y = 6
y = 2 (0, 2) y −

y−

x = 6 (6, 0) x −

a, b, c

x 1.25x

y 0.75y

1.25x + 0.75y

1.25x + 0.75y = 30

y− (x = 0)

0.75y = 30
y = 40 y − (0, 40)

http://www.analyzemath.com/line/line.htm
http://www.ck12.org


x− (y = 0)

1.25x = 30
x = 24 x − (24, 0)

30
.75 = 40

30
1.25 = 24

y− y− x = 0 x−
x− y = 0

y− x = 0 y
x− y = 0 x

x
y

x y

y = 3x − 6
y = −2x + 4
y = 14x − 21
y = 7 − 3x

http://www.ck12.org


y = 2.5x − 4
y = 1.1x + 2.2
y = 3

8 x + 7
y = 5

9 − 2
7 x

5x − 6y = 15
3x − 4y = −5
2x + 7y = −11
5x + 10y = 25
5x − 1.3y = 12
1.4x − 3.5y = 7
3
5 x + 2y = 2

5
3
4 x − 2

3y = 1
5

y = 2x + 3
6(x − 1) = 2(y + 3)
x − y = 5
x + y = 8

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

1
16

1
20

http://www.ck12.org


=

=

3
4

x− x−
−3
−4

http://www.ck12.org


4
2 = 2

4
4 = 1

2
4 = 1

2

7 − 2 = 5 4 − 1 = 3 7−2
4−1 = 5

3

y−
x−

(x1, y1) (x2, y2)

(x1, y1) (x2, y2) = y2−y1
x2−x1

m = ∆y
∆x

http://www.ck12.org


m
(∆) y

x

A

(x1, y1) = (−6, 3) (x2, y2) = (5,−1) (x1, y1) = (5,−1) (x2, y2) = (−6, 3)

=
y2 − y1

x2 − x1
=

(−1) − (3)
(5) − (−6)

=
−4
11
≈ −0.364 m =

y2 − y1

x2 − x1
=

(3) − (−1)
(−6) − (5)

=
4
−11

≈ −0.364

B

(x1, y1) = (−4, 6) (x2, y2) = (4,−5) (x1, y1) = (4,−5) (x2, y2) = (−4, 6)

m =
y2 − y1

x2 − x1
=

(−5) − (6)
(4) − (−4)

=
−11
8

= −1.375 m =
y2 − y1

x2 − x1
=

(6) − (−5)
(−4) − (4)

=
11
−8 = −1.375

A
B

http://www.youtube.com/watch?v=hXP1Gv9IMBo.
http://www.ck12.org


A(y = 3) B(x = 5)

A (x1, y1) = (−4, 3) (x2, y2) = (5, 3)

m =
y2 − y1

x2 − x1
=

(3) − (3)
(5) − (−4)

=
0
9

= 0.

y x

y

B (x1, y1) = (5,−3) (x2, y2) = (5, 4)
m = y2−y1

x2−x1 = (4)−(−3)
(5)−(5) = 7

0

(x =

(y) (x)
m = ∆y

∆x ∆y ∆x y x

time = 0
time = 30

http://www.ck12.org


(x1, y1) = (0, 10) (x2, y2) = (30, 7)

=
y2 − y1

x2 − x1
=

(7 ) − (10 )
(30 ) − (0 )

=
−3
30

= −0.1

x−

= ×
10 = 0.1 × 100

x− y−
m = ∆y

∆x

y− ∆y 420 − 370 = 50
x− ∆x ∆y

∆x = 50
2

E

http://www.ck12.org


(120 − 80) = 40

= ∆y
∆x = 80

2 = 40

= ∆y
∆x = (120−80)

(4−3) = 40

= ∆y
∆x = (0−120)

(8−6) = −120
2 = −60

http://www.ck12.org


m
∆y
∆x

(x1, y1) (x2, y2)
y2−y1
x2−x1

y = a
x = a

http://www.ck12.org


y−

y = 15000x − 80000 x

http://www.ck12.org


y−

y = mx + b m b m
(0, b) y−

y−
y = 3x + 2

y = 0.5x − 3

y = −7x

y = −4

m = 3 b = 2 y = 3x + 2

y−
y−

b−
y = 0.5x − 3 y = 0.5x + (−3) b

y = −7x + 0 y−

y = 0x − 4 y−

y−

http://www.ck12.org


y− ∆y
∆x = −2

2 = −1
y− ∆y

∆x = 3
1 = 3

y− ∆y
∆x = 4

2 = 2

y− ∆y
∆x = −1

4 = −1
4

x y
y = 2x + 5

y−

http://www.ck12.org


y = −3x + 5

y− b = 5

m = −3 −3
1

m = 3

m = −2
m = 0.75

m = −0.375

http://www.ck12.org


y−

http://www.ck12.org


y−

y = 2x y = 2x + 3
y− y−

y = 2x−3 y− y−

y = 2x y = 2x + 3 x y

y = 2x y = 2x + 3
y 2x 2x + 3

2x = 2x + 3

2x
0 = 3 x x

http://www.ck12.org


y−

y = mx + b m
(0, b) y−

y− (0, b)

y−
y = 2x + 5
y = −0.2x + 7
y = x
y = 3.75

y−

y = 2x + 5
y = −0.2x + 7
y = x
y = 3.75

http://standards.nctm.org/document/eexamples/chap7/7.5/index.htm.
http://www.ck12.org


y = 2x + 5
y = −0.2x + 7
y = x
y = 3.75
y = −1

5 x − 11
y = −5x + 5
y = −3x + 11
y = 3x + 3.5

y−
y−

A B
A

A
B

C D C
D

y x y = k · x k

y = 0
x = 0 k

http://www.ck12.org


y x y = k · x y = 7.5 x = 2.5
k

x = 2.5 y = 7.5
y = k · x 7.5 = k(2.5) k = 7.5

2.5 = 3
k

k

V d

V d
y = k · x y V x d

V = k · d

k V
d 15 = k(8) k = 15

8 = 1.875

V = k · d
d k

V = 1.875 × 20
V = 37.5

http://www.ck12.org


x = 600

y = 200

y− x−

y = k · x⇒=
y
x

=
300
500

= 0.60

k

y = 3x

y = −2x

y = −0.2x

y = 2
9 x

http://www.ck12.org


−1
5

2
9

F = m · a F
m a 2

m

2.5 m/s2

6 m/s2

m F = m · a
175 = m(2.5) 70 = m

F = m · a F F = 70 × 6 = 420

http://neaportal.k12.ar.us/index.php/2010/06/slope-and-direct-variation/.
http://neaportal.k12.ar.us/index.php/2010/06/slope-and-direct-variation/.
http://www.ck12.org


6 m/s2

I
V V = I · R R

V I
R

R

V I

V
I

R I

R (R)

R V = I · R R = V
I

http://www.ck12.org


R =
V
I

=
2.6
1.3

= 2

R =
V
I

=
12
6

= 2

R

V R V = I · R
R = 2 R V 6 = I(2) 3 = I

y x y = k · x k

y = 4
3 x

y = −2
3 x

y = −1
6 x

y = 1.75x

http://www.ck12.org


(F) x F = k · x k

k

x y x− y−
y x

http://www.ck12.org


f (x) = y = f (x) f
x

y x f (x)

y = 2x + 5

y = −0.2x + 7

x = 4y − 5

9x + 3y = 6

y f (x) : f (x) = 2x + 5

y f (x) : f (x) = −0.2x + 7

y x = 4y − 5 x + 5 = 4y
x+5
4 = y y f (x) : f (x) = x+5

4

y : 9x + 3y = 6 9x 3y = 6 − 9x
y = 6−9x

3 = 2 − 3x f (x) = 2 − 3x

f (x) = mx + b x x
x

y

f (x) = x + 2
(x + 5) f (x + 5) = (x + 5) + 2 = x + 7

f (x) = 6x − 36

f (2)

f (0)

f (z)

f (x + 3)

f (2r − 1)

x = 2 f (x) : f (2) = 6 · 2 − 36 = 12 − 36 = −24

x = 0 f (x) : f (0) = 6 · 0 − 36 = 0 − 36 = −36

http://www.ck12.org


x = z f (x) : f (z) = 6z + 36

x = (x + 3) f (x) : f (x + 3) = 6(x + 3) + 36 = 6x + 18 + 36 = 6x + 54

x = (2r + 1) f (x) : f (2r + 1) = 6(2r + 1) + 36 = 12r + 6 + 36 = 12r + 42

f (x) = y =

f (x) = 3x+5
4

f (x) =
3
4

x +
5
4

= 0.75x + 1.25

y−

f (x) = 7(5−x)
5

x− y−
y− x = 0 : f (0) = 7(5−0)

5 = 35
5 = 7 x−

x− f (x) = 0 : 0 = 7(5−x)
5 0 = 35 − 7x 7x = 35 x = 5

y−

http://www.ck12.org


x− y−

f (x) = 2x + 3 x = 0 x

x f (x)

f (x)

11 − 7 = 4; 15 − 11 = 4; 19 − 15 = 4

1 − 12 = −11

12 − 7 = 5

http://www.ck12.org


x−
y−

y = 2x − 4

a1 d

1 a2 a3 a4 a5 an

1 a1+d a1+2d a1+3d a1+4d ... a1+(n−1)·d

n
n

x y
x− y−

y x

f (x) = y =
f (x)

http://planetcalc.com/177/
http://www.ck12.org


f (x) = −2x + 3
f (x) = 0.7x + 3.2
f (x) = 5(2−x)

11

f (−3)
f (0)
f (z)
f (x + 3)
f (2n)
f (3y + 8)
f
( q
2

)

(x)

http://www.ck12.org


x =

y =

y−

http://www.ck12.org


= $60
= $40 × 9 = $360
= $420.

http://www.ck12.org


x =

y =

x− y− y−

6 inches
3 lbs = 2 inches/lb

http://www.ck12.org


x =

y =

100 pages
22 pages/hour = 4.54 hours

http://www.ck12.org


x =

y =

y−

y−

$249− $50 = $199

$199
$6.50/hour = 30.6 hours

http://www.ck12.org


25
6

1
8 inch

http://www.ck12.org


2
3

http://www.ck12.org/flexr/chapter/9614
http://www.ck12.org


y−

y = mx + b m b
y−

y = 4x − 3

y−

1
2 y−

y = 1
2 x − 2

http://www.ck12.org


y− y
x

y − y0 = m(x − x0) m (x0, y0)

3
5

y − y0 = m(x − x0)
3
5 m x0 y0

y − 6 = 3
5(x − 2)

y y
y− 3

5
y = 3

5 x − 6
5 + 6 y = 3

5 x + 24
5

m = y2−y1
x2−x1 x− y−

m = 2−3
5−(−2) = −1

7 m y − y0 = −1
7(x − x0)

y − 2 = −1
7(x − 5)

y−3 = −1
7(x+2)

y

y−2 = −1
7(x−5) −1

7 y = −1
7 x+ 5

7 +2

http://www.ck12.org


y = −1
7 x + 19

7

y − 3 = −1
7(x + 2) −1

7
y = −1

7 x − 2
7 + 3 y = −1

7 x + 19
7

y−

y−

m = y2−y1
x2−x1 = 4−2

−2−3 = −2
5

y − y0 = −2
5(x − x0)

y − 2 = −2
5(x − 3)

y − 2 = −2
5(x − 3)

y− y

y − 2 = −2
5
(x − 3)→ y − 2 = −2

5
x − 6

5
→ y = −2

5
x − 6

5
+ 2 = −2

5
x +

4
5
.

y− y = −2
5 x + 4

5

y − y0 = m(x − x0)
m (x0, y0)

y + 2 = 2
3(x − 2)

y− (−2) = 2
3(x− 2)

2
3

http://www.ck12.org


2
3

http://www.ck12.org


ax + by = c a, b c a
b b

m = 9−6
0−0 = 3

0

x y
x + 0y = 2 x = 2

x

y = 5x − 7

y − 2 = −3(x + 3)

y = 2
3 x + 1

2

x

y = 5x − 7

y 0 = 5x − y − 7

7 = 5x − y

5x − y = 7

y − 2 = −3(x + 3)

y − 2 = −3x − 9

3x y + 3x − 2 = −9
y + 3x = −7 3x + y = −7

y = 2
3 x + 1

2

6
(
y = 2

3 x + 1
2

)
⇒ 6y = 4x + 3

6y 0 = 4x − 6y + 3

−3 = 4x − 6y

4x − 6y = −3

http://www.ck12.org


ax + by = c ax by = −ax + c
b y = − a

b x + c
b

− a
b y− c

b
−a

b a b
x y

y−
3x + 5y = 6

2x − 3y = −8
x − 5y = 10

a = 3, b = 5 c = 6 − a
b = −3

5 y− c
b = 6

5

a = 2, b = −3 c = −8 −a
b = 2

3 y− c
b = 8

3

a = 1, b = −5 c = 10 − a
b = 1

5 y− c
b = 10

−5 = −2
y−

3x − 2y = 6

x− y x− y = 0

3x = 6⇒ x = 2

x−
y− x y− x = 0)

−2y = 6⇒ y = −3
y−

http://www.ck12.org
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x− (3, 0)⇒ x = 3 y− (0,−4)⇒ y = −4
ax + by = c y ax = c

x by = c

a b x y
c x− y−

x = 3 y = −4

(x = 3) × 4⇒ 4x = 12 (y = −4) × (−3)⇒ −3y = 12

a = 4, b = −3 c = 12 4x − 3y = 12

x− (3, 0)⇒ x = 3 y− (0, 3)⇒ y = 3

a = 1, b = 1 c = 3
x + y = 3

x−
(
3
2 , 0

)
⇒ x = 3

2 y− (0, 4)⇒ y = 4

x− 2⇒ 2x = 3

http://www.ck12.org


x− y−
8x = 12 3y = 12

8x + 3y = 12

x =
y =

y−

y − y0 = m(x − x0)

63 − y0 = m(46 − x0)

63 − 40 = m(46 − 0)

23 = 46m→ m = 23
46 = 0.5

y− y = 0.5x + 40

x = 220 y−40 = 0.5(220)⇒ y = $150

x =
y =

http://www.ck12.org


y − y0 = m(x − x0)

y − y0 = 6(x − x0)

y − 2500 = 6(x − 200)

x = 0 y − 2500 = −1200⇒ y = $1300

x =
y =

2x + 3y = 12

x = 4 y

2(4) + 3y = 12⇒ 3y = 12 − 8⇒ 3y = 4⇒ y =
4
3

11
3

1
2

x =
y =

7x + 3y = 6
1
2 x = 0.5 y

7(0.5) + 3y = 6⇒ 3y = 6 − 3.5⇒ 3y = 2.5⇒ y =
5
6

5
6

http://www.ck12.org


y−
y−

−1
4

2
3

(
1
2 , 1

)
(
4
5 , 0

)

http://www.ronblond.com/M10/lineAP/index.html
http://www.cut-the-knot.org/Curriculum/Calculus/StraightLine.shtml
http://www.ck12.org


m = 5, f (0) = −3
m = −7, f (2) = −1
m = 1

3 , f (−1) = 2
3

m = 4.2, f (−3) = 7.1
f
(
1
4

)
= 3

4 , f (0) = 5
4

f (1.5) = −3, f (−1) = 2

− 1
10

3
5 y−

y−

m = −1
5 f (0) = 7

m = −12 f (−2) = 5
f (−7) = 5 f (3) = −4
f (6) = 0 f (0) = 6
m = 3 f (2) = −9
m = −9

5 f (0) = 32

y = 3x − 8
y − 7 = −5(x − 12)
2y = 6x + 9

http://www.ck12.org


y = 9
4 x + 1

4
y + 3

5 = 2
3(x − 2)

3y + 5 = 4(x − 9)

y−

5x − 2y = 15
3x + 6y = 25
x − 8y = 12
3x − 7y = 20
9x − 9y = 4
6x + y = 3

http://www.ck12.org
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y−
A 6−2

0−(−2) = 4
2 = 2 B

0−(−4)
2−0 = 4

2 = 2

x− y−
A B

y−

y− y−

http://www.ck12.org


y−
y−

A
8
4

B
90◦ A

B −4
8 −1

2

a b
a b a

b
− b

a

x− y−

http://members.shaw.ca/ron.blond/perp.APPLET/index.html
http://www.ck12.org


m1 = 2−11
−1−2 = −9

−3 = 3 m2 = −10−(−4)
−2−0 = −6

−2 = 3

m1 = 5−(−7)
1−(−2) = 12

3 = 4 m2 = 4−1
−8−4 = 3

−12 = −1
4

m1 = −2−1
−2−3 = −3

−5 = 3
5 m2 = −6−5

4−5 = −13
−1 = 13

3x + 4y = 2 8x − 6y = 5

2x = y − 10 y = −2x + 5

7y + 1 = 7x x + 5 = y

3x + 4y = 2⇒ 4y = −3x + 2⇒ y = −3
4 x + 1

2 ⇒ = −3
4

8x − 6y = 5⇒ 8x − 5 = 6y⇒ y = 8
6 x − 5

6 ⇒ y = 4
3 x − 5

6 ⇒ = 4
3

2x = y − 10⇒ y = 2x + 10⇒ = 2

y = −2x + 5⇒ = −2

7y + 1 = 7x⇒ 7y = 7x − 1⇒ y = x − 1
7 ⇒ = 1

x + 5 = y⇒ y = x + 5⇒ = 1

http://www.ck12.org


y = −3x + 5

1
3

1
3

y = mx + b

y = 1
3 x + b

b 6 = 1
3(2) + b⇒ b = 6 − 2

3 ⇒ b = 20
3

y = 1
3 x + 20

3

x − 5y = 15

x − 5y = 15⇒ −5y = −x + 15⇒ y = 1
5 x − 3

1
5

y = mx + b

y = −5x + b

5 = −5(−2) + b⇒ b = 5 − 10⇒ b = −5
y = −5x − 5

6x − 5y = 12

6x − 5y = 12⇒ 5y = 6x − 12⇒ y = 6
5 x − 12

5
6
5

6
5

y = mx + b

y = 6
5 x + b

n − 3 = 6
5(−5) + b⇒ −3 = −6 + b⇒ b = 3

y = 6
5 x + 3

y

y−
y = −2x + b

http://www.ck12.org


b

y− b y− b
y−

y−
y = mx + 2

y−
m

x−

2x + 7y − 9 = 0

x + 4y − 12 = 0

x− y−
y = 0x + b y = b

http://www.ck12.org


y− b = −1
y = mx − 1

2x + 7y − 9 = 0
y = −2

7 x + 9
7 −2

7
7
2

y = 7
2 x + b

http://www.ck12.org


x + 4y − 12 = 0 y = −1
4 x + 3 −1

4

y = −1
4 x + b

x − 2y = 5

http://www.ck12.org


2x + 3y = 6

4y + x = 8 12y + 3x = 1
5y + 3x = 1 6y + 10x = −3
2y − 3x + 5 = 0 y + 6x = −3

A, B,C,D E A B
C D E

5x − 2y = 2
y = −2

5 x − 3
7y + 2x − 10 = 0

y + 5 = 3(x − 2)
S T S

T T

P Q P P Q
Q

4x + 3y − 1 = 0
y − 3 = 4x + 2

y = −4x − 2

http://www.ck12.org
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A
A

http://mste.illinois.edu/activity/regression/
http://www.ck12.org


y = mx + b

m = 11−4.5
3−1 = 6.5

2 = 3.25

y = 3.25x + b

11 = 3.25(3) + b⇒ b = 1.25

y = 3.25x + 1.25

x−
y−

LinReg(ax + b)

http://www.ck12.org


LinReg(ax + b)

a− b−

a b y−
y = 2.01x + 5.94

X Y

y = 2.01x + 5.94

http://www.ck12.org


x
y

http://www.ck12.org


m =
34 − 42
4 − 0

= −8
4

= −2
y = −2x + b

42 = −2(0) + b⇒ b = 42
y = −2x + 42

y−

y−

x = 7

y = −2(7) + 42 = −14 + 42 = 28

y = −2.2x + 43.7

x = 7 y = −2.2(7) + 43.7 = 28.3

x
y

http://www.ck12.org


m =
200
30

=
20
3

y =
20
3

x + b

0 =
20
3

(0) + b⇒ b = 0

y =
20
3

x

20
3 = 62

3 62
3

y−
x−

y− y = 95

y =
20
3

x⇒ 95 =
20
3

x⇒ x =
285
20

=
57
4

= 14
1
4

y = 6.1x + 5.9

y− x−

x− y−

http://www.ck12.org


y− x−

x− y−

y−

y−

http://www.ck12.org


y−
y−

y−

http://www.ck12.org
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m =
22.8 − 24.3
1950 − 1940

=
−1.5
10

= −0.15

y = −0.15x + b
24.3 = −0.15(1940) + b

b = 315.3

y = −0.15x + 315.3

x = 1946

y = −0.15(1946) + 315.3 = 23.4

http://www.ck12.org


m =
12.2 − 13.6
2000 − 1996

=
−1.4

4
= −0.35

y = −0.35x + b
12.2 = −0.35(2000) + b

b = 712.2

y = −0.35x + 712.2

x = 1998

y = −0.35(1998) + 712.2 = 12.9

http://www.ck12.org


m =
10.5 − 10.9
1988 − 1982

=
−0.4

6
= −0.067

y = −0.067x + b
10.5 = −0.067(1988) + b

b = 143.7

y = −0.067x + 143.7

y = −0.067(2010) + 143.7 = 9.03

http://www.ck12.org
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m = 17.1−21.9
16−14 = −4.8

2 = −2.4
y = −2.4x + b⇒ 21.9 = −2.4(14) + b⇒ b = 55.5 y = −2.4x + 55.5

x = 15 y = −2.4(15) + 55.5 = 19.5 cm

m = 0.7−2
28−26 = −1.3

2 = −.65 y = −.65x+b⇒
2 = −.65(26) + b⇒ b = 18.9 y = −.65x + 18.9

x = 27 y = −.65(27) + 18.9 = 1.35 cm

m = 63.9−73
2−0 = −9.1

2 = −4.55

http://www.ck12.org


y = −4.55x + 73

x = −5 y = −4.55(−5) + 73 = 95.75 cm

x1

y1 x3 y3 x−
x2 y−

15th

http://www.ajdesigner.com/phpinterpolation/linear_interpolation_equation.php
http://www.ajdesigner.com/phpinterpolation/linear_interpolation_equation.php
http://www.ck12.org


4th

http://www.ck12.org


4th

http://www.ck12.org/flexr/chapter/9615
http://www.ck12.org


35 x3

2 · 2
(−3)(−3)(−3)

y · y · y · y · y
(3a)(3a)(3a)(3a)

2 · 2 = 22

(−3)(−3)(−3) = (−3)3

y · y · y · y · y = y5 y

(3a)(3a)(3a)(3a) = (3a)4 3a

x7 x · x · x · x · x · x · x
27 2 · 2 · 2 · 2 · 2 · 2 · 2

http://www.ck12.org


22

(−3)3

y5

(3a)4

22 = 2 · 2 = 4

(−3)3 = (−3)(−3)(−3) = −27

y5

(3a)4 = (3a)(3a)(3a)(3a) = 3 · 3 · 3 · 3 · a · a · a · a = 81a4

(negative number) · (positive number) = negative number
(negative number) · (negative number) = positive number

(−2)6 = (−2)(−2)(−2)(−2)(−2)(−2) = (−2)(−2)︸!!!!!︷︷!!!!!︸
+4

· (−2)(−2)︸!!!!!︷︷!!!!!︸
+4

· (−2)(−2)︸!!!!!︷︷!!!!!︸
+4

= +64

(−2)5 = (−2)(−2)(−2)(−2)(−2) = (−2)(−2)︸!!!!!︷︷!!!!!︸
+4

· (−2)(−2)︸!!!!!︷︷!!!!!︸
+4

· (−2)︸︷︷︸
−2

= −32

x
x x

(x · x · x · x · x)︸!!!!!!!!!!!!!︷︷!!!!!!!!!!!!!︸
x5

· (x · x · x)︸!!!!︷︷!!!!︸
x3

= (x · x · x · x · x · x · x · x)︸!!!!!!!!!!!!!!!!!!!!!!!!!︷︷!!!!!!!!!!!!!!!!!!!!!!!!!︸
x8

x5 × x3 = x8

x x

(x · x)︸︷︷︸
x2

· (x · x · x · x)︸!!!!!!!!︷︷!!!!!!!!︸
x4

= (x · x · x · x · x · x)︸!!!!!!!!!!!!!!!!!︷︷!!!!!!!!!!!!!!!!!︸
x6

x2 × x4 = x6 5 x
3 x (5 + 3) = 8 x 2 x 4 x (2 + 4) = 6 x

http://www.ck12.org


x x
x

xn · xm = x(n+m)

22 · 23

22 · 23 = 25 = 32

22 · 23 = 45

22 · 33

22 · 33 = 4 · 27 = 108

25 35 65

x

(x4)3 = x4 × x4 × x4 3 f actors o f {x to the power 4}
(x · x · x · x) · (x · x · x · x) · (x · x · x · x) = x · x · x · x · x · x · x · x · x · x · x · x = x12

(x4)3 = x12 x

(xn)m = x(n·m)

(x2y)4 = (x2)4 · (y)4 = x8y4.

(x2y)4 = (x2y)(x2y)(x2y)(x2y) = (x · x · y)(x · x · y)(x · x · y)(x · x · y)
= x · x · x · x · x · x · x · x · y · y · y · y = x8y4

(x+y)2 ! x2 +y2

(x + y)2 (x + y)(x + y) x2 + y2

http://www.ck12.org


35 · 37

26 · 2
(42)3

35 · 37 = 312 = 531441

35 · 37 = 243 · 2187 = 531441

26 · 2 = 27 = 128

26 · 2 = 64 · 2 = 128

(42)3 = 46 = 4096

(42)3 = (16)3 = 4096

x2 · x7

(y3)5

x2 · x7 = x2+7 = x9

(y3)5 = y3×5 = y15

(3x2y3) · (4xy2)

(4xyz) · (x2y3) · (2yz4)

(2a3b3)2

(3x2y3) · (4xy2) = (3 · 4) · (x2 · x) · (y3 · y2)

= 12x3y5

(4xyz) · (x2y3) · (2yz4) = (4 · 2) · (x · x2) · (y · y3 · y) · (z · z4)

= 8x3y5z5

http://www.youtube.com/watch?v=Mm4y_I8-hoU
http://www.ck12.org


(2a3b3)2 = 22 · (a3)2 · (b3)2

= 4a6b6

(x2)2 · x3

(2x2y) · (3xy2)3

(4a2b3)2 · (2ab4)3

(x2)2 · x3 = x4 · x3

x4 · x3 = x7

(2x2y) · (3xy2)3 = (2x2y) · (27x3y6)

(2x2y) · (27x3y6) = 54x5y7

(4a2b3)2 · (2ab4)3 = (16a4b6) · (8a3b12)

(16a4b6) · (8a3b12) = 128a7b18

4 · 4 · 4 · 4 · 4
3x · 3x · 3x
(−2a)(−2a)(−2a)(−2a)
6 · 6 · 6 · x · x · y · y · y · y
2 · x · y · 2 · 2 · y · x

54

(−2)6

(0.1)5

(−0.6)3

(1.2)2 + 53

32 · (0.2)3

63 · 66

22 · 24 · 26

32 · 43

x2 · x4

(−2y4)(−3y)

http://www.ck12.org


(4a2)(−3a)(−5a4)

(a3)4

(xy)2

(3a2b3)4

(−2xy4z2)5

(−8x)3(5x)2

(4a2)(−2a3)4

(12xy)(12xy)2

(2xy2)(−x2y)2(3x2y2)

x7 x4

x7

x4
= ✁x · ✁x · ✁x · ✁x · x · x · x

✁x · ✁x · ✁x · ✁x
=

x · x · x
1

= x3

x x x
x

xn

xm = x(n−m)

x5y3

x3y2
= ✁x · ✁x · ✁x · x · x

✁x · ✁x · ✁x
· ✁y · ✁y · y

✁y · ✁y
=

x · x
1
· y
1

= x2y
x5y3

x3y2
= x5−3 · y3−2 = x2y

x10
x5

a6

a

a5b4

a3b2

x10
x5 = x10−5 = x5

http://www.ck12.org


a6

a = a6−1 = a5

a5b4

a3b2 = a5−3 · b4−2 = a2b2

x4
x7

x−3

x4

x7
= ✁x · ✁x · ✁x · ✁x

✁x · ✁x · ✁x · ✁x · x · x · x
=

1
x · x · x =

1
x3

x
x7
x4

x3
1 x3 x4

x7
1
x3

1
x3 x−3

x2
x6

a2b6

a5b

x
x2
x6 = 1

x6−2 = 1
x4

a2b6

a5b = 1
a5−2 · b6−1

1 = b5

a3

(
x3

y2

)4
=

(
x3

y2

)
·
(

x3

y2

)
·
(

x3

y2

)
·
(

x3

y2

)
=

(x · x · x) · (x · x · x) · (x · x · x) · (x · x · x)
(y · y) · (y · y) · (y · y) · (y · y) =

x12

y8

(
xn

ym

)p
= xn·p

ym·p

45

42

53

57

(
34

52

)2

http://www.ck12.org


45

42 = 45−2 = 43 = 64
45

42 = 1024
16 = 64

53

57 = 1
54 = 1

625

53

57 = 125
78125 = 1

625

(
34

52

)2
= 38

54 = 6561
625

(
34

52

)2
=

(
81
25

)2
= 6561

625

x12
x5
(

x4
x

)5

x12
x5 = x12−5 = x7

(
x4
x

)5
= x20

x5 = x15

(
x4
x

)5
= (x3)5 = x15

6x2y3

2xy2

(
2a3b3

8a7b

)2

6x2y3

2xy2 = 6
2 · x2

x ·
y3

y2

3xy
(
2a3b3

8a7b

)2
=

(
b2

4a4

)2

(
b2

4a4

)2
= b4

16a8

(x2)2 · x6
x4

(
16a2

4b5

)3 · b2

a16

http://www.ck12.org


(x2)2 · x6

x4
= x4 · x6

x4

x4 · x6

x4
= x4 · x2

x4 · x2 = x6

(
16a2

4b5

)3 · b2

a16

(
4a2

b5

)3
· b2

a16

(
4a2

b5

)3
· b2

a16
=

64a6

b15
· b2

a16

64a6

b15
· b2

a16
= 64 · a6

a16
· b2

b15

64 · a6

a16
· b2

b15
=

64
a10b13

56

52

67

63

34

310(
3
8

)2
(
22

33

)3

22·32

52

33·52

37(
23·42

24

)2

http://www.ck12.org


a3

a2

x5
x9(
a3b4

a2b

)3

x6y2

x2y5
6a3

2a2

15x5
5x(
18a4

15a10

)4

25yx6

20y5x2(
x6y2

x4y4

)3

(
6a2

4b4

)2 · 5b
3a

(3ab)2(4a3b4)3

(6a2b)4
(2a2bc2)(6abc3)

4ab2c
(2a2bc2)(6abc3)

4ab2c a = 2, b = 1, c = 3
(
3x2y
2z

)3
· z2

x x = 1, y = 2, z = −1
2x3
xy2 ·

(
x
2y

)2
x = 2, y = −3

2x3
xy2 ·

(
x
2y

)2
x = 0, y = 6

a = 2 b = 3 (a2b)(bc)3

a3c2

1
2

(
xn

xm = x(n−m)
)

http://www.ck12.org


x−n = 1
xn x ! 0

(x3y)−2 = x−6y−2

x−6y−2 =
1
x6
· 1

y2
=

1
x6y2

(a
b

)−3
=

a−3

b−3
a−3

b−3
=

a−3

1
· 1

b−3
=

1
a3
· b3

1
1
a3
· b3

1
=

b3

a3

b3

a3
=

(
b
a

)3

(
a
b

)−3 (
b
a

)3

(
x
y

)−n
=

( y
x

)n
x ! 0, y ! 0

1
x
2
x2

x2
y3

3
xy

1
x = x−1

2
x2 = 2x−2

x2
y3 = x2y−3

3
xy = 3x−1y−1

4a2b3

2a5b
(

x
3y2

)3 · x2y
4

http://www.ck12.org


4a2b3

2a5b
= 2 · a2−5 · b3−1 = 2a−3b2

(
2x
y2

)3
· x2y

4
=

8x3

y6
· x2y

4

x y

8x3

y6
· x2y

4
= 2 · x3+2 · y1−6 = 2x5y−5

3x−3

a2b−3c−1

4x−1y3

2x−2
y−3

3x−3 = 3
x3

a2b−3c−1 = a2

b3c

4x−1y3 = 4y3
x

2x−2
y−3 = 2y3

x2

(
ab−2
b3

)2

x−3y2

x2y−2

(
ab−2
b3

)2
= (ab−5)2

(ab−5)2 = a2b−10 = a2

b10

x−3y2

x2y−2 = x−3−2y2−(−2) = x−5y4 = y4

x5

(
xn

xm = x(n−m)
)

n = m

x4 x4 x4
x4 = x(4−4) =

x0

http://www.ck12.org


x
x4 x4

x4

x4
= ✁x · ✁x · ✁x · ✁x

✁x · ✁x · ✁x · ✁x
= 1

x0 = 1!

xn

xn = x(n−n) = x0

x
x0 = 1

x0 = 1 x ! 0

9
1
2

9
1
2

(
9

1
2

)2
= 92· 12 = 91 = 9

9
1
2 9

1
2

9
1
2

1
2

√
x = x

1
2

(√
x
)2

= x
(
x

1
2

)2
= x

1
3 x

1
n = n√x

3√
x4 =

(
x4

) 1
3 = x

4
3

m√an = a
n
m

(
m√a

)n
= a

n
m

a
1
2 · a 1

3

(
a

1
3

)2

a
5
2

a
1
2

(
x2
y3

) 1
3

http://www.google.com/url?sa=t&amp;source=video&amp;cd=4&amp;ved=0CFMQtwIwAw&amp;url=http%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D9svqGWwyN8Q&amp;rct=j&amp;q=negative%20exponents%20applet&amp;ei=1fH6TP2IGoX4sAOnlbT3DQ&amp;usg=AFQjCNHzLF4_2aeo0dMWsa2wJ_CwzckXNA&amp;cad=rja.
http://www.google.com/url?sa=t&amp;source=video&amp;cd=4&amp;ved=0CFMQtwIwAw&amp;url=http%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D9svqGWwyN8Q&amp;rct=j&amp;q=negative%20exponents%20applet&amp;ei=1fH6TP2IGoX4sAOnlbT3DQ&amp;usg=AFQjCNHzLF4_2aeo0dMWsa2wJ_CwzckXNA&amp;cad=rja.
http://www.ck12.org


a
1
2 · a 1

3 = a
1
2+ 1

3 = a
5
6

(
a

1
3

)2
= a

2
3

a
5
2

a
1
2

= a
5
2− 1

2 = a
4
2 = a2

(
x2
y3

) 1
3 = x

2
3

y

50

(
2
3

)3

16
1
2

8−
1
3

50 = 1
(
2
3

)3
= 23

33 = 8
27

16
1
2 =

√
16 = 4 1

2

8−
1
3 = 1

8
1
3

= 1
3√
8

= 1
2

1
3

3 · 52 − 10 · 5 + 1
2·42−3·52

32−22

(
33

22

)−2 · 3
4

3 · 52 − 10 · 5 + 1 = 3 · 25 − 10 · 5 + 1

3 · 25 − 10 · 5 + 1 = 75 − 50 + 1

75 − 50 + 1 = 26

http://www.ck12.org


(2·42−3·52)
(32−22)

= (2·16−3·25)
(9−4) = (32−75)

5 = −43
5

(
33

22

)−2 · 3
4 =

(
22

33

)2 · 3
4 = 24

36 · 3
4 = 24

36 · 3
22 = 22

35 = 4
243

x = 2, y = −1, z = 3

2x2 − 3y3 + 4z

(x2 − y2)2
(
3x2y5

4z

)−2

2x2 − 3y3 + 4z = 2 · 22 − 3 · (−1)3 + 4 · 3 = 2 · 4 − 3 · (−1) + 4 · 3 = 8 + 3 + 12 = 23

(x2 − y2)2 = (22 − (−1)2)2 = (4 − 1)2 = 32 = 9
(
3x2y5

4z

)−2
=

(
3·22·(−1)5

4·3

)−2
=

(
3·4·(−1)

12

)−2
=

(−12
12

)−2
=

(−1
1

)−2
=

(
1
−1

)2
= (−1)2 = 1

x−1y2

x−4
x−3
x−7
x−3y−5

z−7

(x
1
2 y
−2
3 )(x2y

1
3 )(

a
b

)−2

(3a−2b2c3)3

x−3 · x3

a−3(a5)
a−6

5x6y2

x8y
(4ab6)3

(ab)5(
3x
y
1
3

)3

3x2y
3
2

xy
1
2

(3x3)(4x4)
(2y)2

a−2b−3
c−1

x
1
2 y

5
2

x
3
2 y

3
2
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3−2

(6.2)0

8−4 · 86
(
16

1
2

)3

x2 · 4x3 · y4 · 4y2 x = 2 y = −1
a4(b2)3 + 2ab a = −2 b = 1
5x2 − 2y3 + 3z x = 3, y = 2, z = 4(

a2

b3

)−2
a = 5 b = 3

(
x−2
y4

) 1
2 x = −3 y = 2

6 4 3 2 9 7

100, 000 = 105

10, 000 = 104

1, 000 = 103

100 = 102

10 = 101

100

105 105

643, 297 = 6.43297 × 105

http://www.ck12.org


a × 10b b a

1.07 × 104 = 10, 700

1.07 × 103 = 1, 070

1.07 × 102 = 107

1.07 × 101 = 10.7

1.07 × 100 = 1.07

1.07 × 10−1 = 0.107

1.07 × 10−2 = 0.0107

1.07 × 10−3 = 0.00107

1.07 × 10−4 = 0.000107

10−1
1
10

1
10

3.2 × 10−5

http://www.ck12.org


63 = 6.3 × 10 = 6.3 × 101

9, 654 = 9.654 × 1, 000 = 9.654 × 103

653, 937, 000 = 6.53937000 × 100, 000, 000 = 6.53937 × 108

0.003 = 3 × 1
1000 = 3 × 10−3

0.000056 = 5.6 × 1
100,000 = 5.6 × 10−5

0.00005007 = 5.007 × 1
100,000 = 5.007 × 10−5

(3.2 × 106) · (8.7 × 1011)

(5.2 × 10−4) · (3.8 × 10−19)

(1.7 × 106) · (2.7 × 10−11)

(3.2 × 106)(8.7 × 1011) = 3.2 × 8.7︸!!!!︷︷!!!!︸
27.84

× 106 × 1011
︸!!!!!!!︷︷!!!!!!!︸

1017

= 27.84 × 1017 27.84 × 1017

http://hotmath.com/util/hm_flash_movie.html?movie=/learning_activities/interactivities/sciNotation.swf.
http://hotmath.com/util/hm_flash_movie.html?movie=/learning_activities/interactivities/sciNotation.swf.
http://www.ck12.org


2.784 × 1018

(5.2 × 10−4)(3.8 × 10−19) = 5.2 × 3.8︸!!!!︷︷!!!!︸
19.76

× 10−4 × 10−19︸!!!!!!!!!!︷︷!!!!!!!!!!︸
10−23

= 19.76 × 10−23 = 1.976 × 10−22

(1.7 × 106)(2.7 × 10−11) = 1.7 × 2.7︸!!!!︷︷!!!!︸
4.59

× 106 × 10−11︸!!!!!!!!︷︷!!!!!!!!︸
10−5

= 4.59 × 10−5

4.2 × 109

(3.2 × 106) ÷ (8.7 × 1011)

(5.2 × 10−4) ÷ (3.8 × 10−19)

(1.7 × 106) ÷ (2.7 × 10−11)

(3.2 × 106) ÷ (8.7 × 1011) =
3.2 × 106

8.7 × 1011
− separate out the powers o f 10 :

=
3.2
8.7
× 106

1011
− evaluate each f raction (round to 3 s. f .) :

= 0.368 × 10(6−11)

= 0.368 × 10−5 − remember how to write scienti f ic notation!

= 3.68 × 10−6

(5.2 × 10−4) ÷ (3.8 × 10−19) =
5.2 × 10−4

3.8 × 10−19
− separate the powers o f 10 :

=
5.2
3.8
× 10−4

10−19
− evaluate each f raction (round to 3 s. f .)

= 1.37 × 10((−4)−(−19))

= 1.37 × 1015

http://www.ck12.org


(1.7 × 106) ÷ (2.7 × 10−11) =
1.7 × 106

2.7 × 10−11
− next we separate the powers o f 10 :

=
1.7
2.7
× 106

10−11
− evaluate each f raction (round to 3 s. f .)

= 0.630 × 10(6−(−11))

= 0.630 × 1017

= 6.30 × 1016

2.6 × 105

(2.3 × 106) × (4.9 × 10−10)

6 × 4.9

6.296 × 1016

(4.5 × 1014)3

http://www.ck12.org


14)∧3

9.1125 × 1043

1
100

1
100
× 1

1, 000, 000
× 1

1, 000, 000, 000
× 1

1, 000, 000, 000
= 10−2 × 10−6 × 10−9 × 10−9

10−2 × 10−6 × 10−9 × 10−9 = 10((−2)+(−6)+(−9)+(−9)) = 10−26 kg.

1 × 10−26 kg

E
1.2 × 10−5 m2 E

3, 000, 000 = 3 × 106

A

3 × 106 · A = 1.2 × 10−5 − since 3 million o f them make up the area o f the pin − head

A

A =
1

3 × 106
· 1.2 × 10−5 − rearranging the terms gives :

A =
1.2
3
· 1
106
× 10−5 − then using the de f inition o f a negative exponent :

A =
1.2
3
· 10−6 × 10−5 − evaluate combine exponents using the product rule :

A = 0.4 × 10−11 − but we can t leave our answer like this, so . . .

http://www.ck12.org


4.0 × 10−12 m2

3.102 × 102

7.4 × 104

1.75 × 10−3

2.9 × 10−5

9.99 × 10−9

(3.5 × 104) · (2.2 × 107)
2.1×109

3×102

(3.1 × 10−3) · (1.2 × 10−5)
7.4×10−5
3.7×10−2

12, 000, 000 × 400, 000
3, 000, 000 × 0.00000000022

17,000
680,000,000
25,000,000

0.000000005
0.0000000000042

0.00014
r = 1.08 × 103 miles

= 4πr2

http://www.ck12.org


1.60×1019

6.02 × 1023

2.5 × 1013

3.7 × 104

20

21

22

23

229

r

http://www.ck12.org


4, 16, 64, 256, . . . r = 4 ( )
15, 30, 60, 120, . . . r = 2 ( )

11,
11
2
,
11
4
,
11
8
,
11
16
, . . . r =

1
2

( 11
2

1
2

)

25,−5, 1,−1
5
,

1
25
, . . . r = −1

5

(
− 1

5

)

r
r

r = 5

1 · 5 = 5

125 · 5 = 625

20 · r · r = 5
20 · r2 = 5

r2 = 5
20 = 1

4 r = 1
2

1
2 · 1

2 = 1
4

1
2

1
2

1st 7 7 · 20

2nd : 7 · 2 7 · 21

3rd 7 · 2 · 2 7 · 22

4th 7 · 2 · 2 · 2 7 · 23

5th 7 · 2 · 2 · 2 · 2 7 · 24

7 · 2n−1

http://www.ck12.org


7 ·2n−1 2nd

n

a, ar, ar2, ar3, . . . , arn−1

nth an = a1rn−1

a1 = r =

r = 2
1 = 2

a8 = a1r7 = 1 · 27 = 128

r = −8
16 = −1

2

a8 = a1r7 = 16 ·
(−1

2

)7
= 16 · (−1)7

27 = 16 · −1
27 = −16

128 = −1
8

8 × 8

r = 2

64th

http://www.ck12.org


an = a1rn−1 an a1 r

a64 = 1 · 263 = 9, 223, 372, 036, 854, 775, 808

1+2+4+8+16+32+64+128+
256+512+1024 . . .+2, 147, 483, 648

1
1,000,000th

232 + 233 + 234 . . .+ 263

r = 3
4

20, 20 · 3
4
, 20 ·

(3
4

)2
, 20 ·

(3
4

)3
. . .

20 · 3
4 = 15 f eet

20 ·
(
3
4

)2
= 11.25 f eet

20 ·
(
3
4

)3
= 8.44 f eet

18th

18th

a18 = 20 ·
(3
4

)17

= 0.15 f eet.

http://www.ck12.org


a1 = 2, r = 3
a1 = 90, r = −1

3
a1 = 6, r = −2
a1 = 1, r = 5
a1 = 5, r = 5
a1 = 25, r = 5

9
4 , , , 23 ,

a1 = 4, r = 2 a6

a1 = −7, r = −3
4 a4

a1 = −10, r = −3 a10

a3 = 28 a5 = 112 r a1

a2 = 28 a5 = 112 r a1

http://www.netsoc.tcd.ie/~jgilbert/maths_site/applets/sequences_and_series/geometric_sequences.html
http://www.netsoc.tcd.ie/~jgilbert/maths_site/applets/sequences_and_series/geometric_sequences.html
http://www.ck12.org


12th

25

x

2nd

3rd

2nd 3rd

http://www.ck12.org


y = A · bx

A b
y = 3000 · 2x

A

y = 2x y = 3 · 2x

x y = 2x y = 3 · 2x

1
8 y = 3 · 2−3 = 3 · 1

23 = 3
8

1
4 y = 3 · 2−2 = 3 · 1

22 = 3
4

1
2 y = 3 · 2−1 = 3 · 1

21 = 3
2

y = 3 · 20 = 3
y = 3 · 21 = 6
y = 3 · 22 = 3 · 4 = 12
y = 3 · 23 = 3 · 8 = 24

http://www.ck12.org


y = 3 · 2x y = 2x y
x y = 3 · 2x y = 2x

y = 3 · 2x y

A

y = 2x y = 1
3 · 2x

x y = 2x y = 1
3 · 2x

1
8 y = 1

3 · 2−3 = 1
3 · 1

23 = 1
24

1
4 y = 1

3 · 2−2 = 1
3 · 1

22 = 1
12

1
2 y = 1

3 · 2−1 = 1
3 · 1

21 = 1
6

y = 1
3 · 20 = 1

3
y = 1

3 · 21 = 2
3

y = 1
3 · 22 = 1

3 · 4 = 4
3

y = 1
3 · 23 = 1

3 · 8 = 8
3

http://www.ck12.org


y = 1
3 · 2x y = 2x

A

y = −5 · 2x

x y = −5 · 2x

−5
4
−5

2

y

http://www.ck12.org


y = 5 · 2x x−
(b)

y = 2x, y = 3x, y = 5x, y = 10x

x y = 2x y = 3x y = 5x y = 10x

1
4

1
9

1
25

1
100

1
2

1
3

1
5

1
10

x = 0
b x x

b

y = 5 ·
(
1
2

)x

x y = 5 ·
(
1
2

)x

y = 5 ·
(
1
2

)−3
= 5 · 23 = 40

y = 5 ·
(
1
2

)−2
= 5 · 22 = 20

http://www.ck12.org


x y = 5 ·
(
1
2

)x

y = 5 ·
(
1
2

)−1
= 5 · 21 = 10

y = 5 ·
(
1
2

)0
= 5 · 1 = 5

y = 5 ·
(
1
2

)1
= 5

2

y = 5 ·
(
1
2

)2
= 5

4

x x
x x

b

b
y = 5 ·

(
1
2

)x
5 · 2−x

y = 8 · 3−x

http://www.ck12.org


x y = 8 · 3−x

y = 8 · 3−(−3) = 8 · 33 = 216
y = 8 · 3−(−2) = 8 · 32 = 72
y = 8 · 3−(−1) = 8 · 31 = 24
y = 8 · 30 = 8
y = 8 · 3−1 = 8

3
y = 8 · 3−2 = 8

9

y = 4x y = 4−x

x y = 4x y = 4−x

y = 4−3 = 1
64 y = 4−(−3) = 64

y = 4−2 = 1
16 y = 4−(−2) = 16

y = 4−1 = 1
4 y = 4−(−1) = 4

y = 40 = 1 y = 40 = 1
y = 41 = 4 y = 4−1 = 1

4
y = 42 = 16 y = 4−2 = 1

16
y = 43 = 1

64 y = 4−3 = 1
64

y−

http://www.ck12.org


y = 3x

y = 5 · 3x

y = 40 · 4x

y = 3 · 10x

y =
(
1
5

)x

y = 4 ·
(
2
3

)x

y = 3−x

y = 3
4 · 6−x

10th

21st

http://www.ck12.org


0 1 2 3 4 5 6 7
160 80 40 20 10 5 2.5 1.25

y = A · bx A
b 1

2 y = 160 ·
(
1
2

)x

y = 0

http://www.ck12.org


y = 0

x =

y =

$4000
1st = 4000 × (0.06) = $240

$4000 + $4000 × (0.06)
= $4000(1 + 0.06)
= $4000(1.06)
= $4240

2nd +
= $4240(1 + 0.06)
= $4240(1.06)
= $4494.40

0 1 2 3 4 5
($) 4000 4240 4494.4 4764.06 5049.90 5352.9

http://www.ck12.org


y = 4000 · (1.06)x x

x = 5

y = 4000 · (1.06)5 = $5352.90

x = 20

y = 4000 · (1.06)20 = $12828.54

x

x = 0 : y = 4000 · (1.06)0 = 4000

x = 1 : y = 4000 · (1.06)1 = 4240

x = 2 : y = 4000 · (1.06)2 = 4494.4

x =

y =

2003 : = 90, 000 × 0.95
2004 : = 90, 000 × 0.95 × 0.95

http://www.ck12.org


2002 2003 2004 2005 2006 2007
90, 000 85, 500 81, 225 77, 164 73, 306 69, 640

y = 90000 · (0.95)x x
x = 8

y = 90000 · (0.95)8 = 59, 708

x

2002, x = 0 : = y = 90000 · (0.95)0 = 90, 000

2003, x = 1 : = y = 90000 · (0.95)1 = 85, 500

2004, x = 2 : = y = 90000 · (0.95)2 = 81, 225

y = A · bx

y

x

A A = 20

b

A 0.15A

A + 0.15A = 1.15A
b = 1.15

y = 20 · (1.15)x

http://www.ck12.org


x y = 20 · (1.15)x

x
x = −5

x = 10 y = 20 · (1.15)10 = 80, 911

y = A · bx

y

x

A A = 1500

b

http://www.ck12.org


0.05A A
1.05A b = 1.05

y = 1500 ·1.05x

x = 5

y = 1500 · (1.05)5 = $1914.42

http://www.ck12.org


y = A · bx

y

x

A = 20

b = 1
2

y = 20 ·
(
1
2

)x
y = 20 · 2−x

x = 3

y = 20 ·
(1
2

)3
= 20 ·

(1
8

)
= 2.5

t = 0

http://www.ck12.org


y = A · bx

y

x

A = 32

b = 0.85

y = 32 · (0.85)x

x = 4 y =
32 · (0.85)4 = 16.7

http://www.ck12.org


1
4

http://www.ck12.org/flexr/chapter/9618
http://www.ck12.org


0 1

10
n

32
x

x

100g

3
n

1g
x

x

f (x) = 2x 3 8 f −1(x) 8 3

x y
2x x− y− x− y

0

x y 10x

2x 2x

x y
8 3

http://www.ck12.org


2x 2x

10x 10x

x y

√
x x2 √

x
x

2x x2

2 8 = 2 8

2 8 =

3 9 =

10 10 =

10 100 =

10 1000 =

10 1, 000, 000 =

3 − 6 10

10 500

1

11
2

2

21
2

http://www.ck12.org


3

10 1 =

10
1
10 =

10
1

100 =

10(0.01) =

10 0 =

10(−1) =

9 81 =

9
1
9 =

9 3 =

9
1
81 =

9
1
3 =

5(54) =

5 5 4 =
√

36 = 6 62 = 36
√

36
36

√
36 = 6 36

2 32 = 5 2
32 5 2 32 2 32 = 5
25 = 32

2 8 = 3

3(1
3) = −1

x(1) = 0

a x = y

43 = 64

8−
2
3 = 1

4

ab = c

y = 2 x 5

http://www.ck12.org


2(2) =
2(2 × 2) =
2(2 × 2 × 2) =
2(2 × 2 × 2 × 2) =
2(2 × 2 × 2 × 2 × 2) =

1 − 5 2

2(8) =
2(16) =
2(8 × 16) =
3(9) =
3(27) =
3(9 × 27) =

7 − 12
7 − 9 1 − 5

2

7
8
9

13

5(25) =
5( 1

25) =
2(32) =
2( 1

32) =
15 − 18

3(81) =
3(81 × 81) =
3(81)2 =

http://www.ck12.org


3(81 × 81 × 81) =
3(81)3 =
3(81 × 81 × 81 × 81) =
3(81)4 =

20 − 26

x(ab) = x a + x b

x

(a
b

)
= x a − x b

x(a
b) = b x a

2 8 = 2(2 × 2 × 2) = 3

2 16 = 2(2 × 2 × 2 × 2) = 4

2(8 × 16) = 2[(2 × 2 × 2)(2 × 2 × 2 × 2)] = 7

5 8 = 1.29

5 60 = 2.54

5 480 =

480 = 8 × 60 5(8 × 60)

2
5 480

5

(
2
15

)
=

5

(
15
2

)
=

5 64 =

5(5)23 =

5( 5 23) =

(xy)

a(x · x · x · x)

a(x · 1)

http://www.ck12.org


(
x
y

)

a

(
1
x

)

a

(
x
1

)

a

(
x
x

)

(x)b

a(x)4

a(x)0

a(x)−1

y = 1
2

x 5

x(ab) = x a + x b

x

(a
b

)
= x a − x b

x(a
b) = b x a

3(x2) − 3(x)

3(9x) − 3(x)
(x2)
(x)

x

(2x + 5) = (8 − x)

x
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(3) + (x + 2) = (12)

x

(x) + (x − 5) = (14)

y x

(x) = (5y) − (3y − 7)

$1, 000 7

3

t m(t) =

$14, 198.57

t $m t(m) =

100
1, 000, 000 t = 0

t = 10

L = 10 10 I L I

30

1

120

I

A B
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[H+]

10−6 / 10−6 1
1,000,000

10−4 / 1
10,000 H+

− 10[H+] pH

2 − 5

$300 5 t 300(1.05)t

$1000

= − 10[H+] [H+]

1
10,000

1
1,000,000

10

10
(x)

10 (x) 10(x)
√

x
2
√

x 2
10

(x)

100

1, 000

10, 000

1 n 0s

500

10

e e π
2.7

(e) =

(1) =

(0) =
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(e5) =

(3) =

3 3 =

3 9 =

3 27 =

3 30 =

3 1 =

3(1
3) =

3

(
1
9

)
=

3(−3) =

9 3 =

3 3 8 =

−3 9 =

100, 000 =
1

100,000 =

e3 =

4 =

qz = p

w g = j

18 − 22

5 12 = 1.544

5 20 = 1.861

5 240 =

5

(
3
5

)
=

5 12
3 =

5

(
3
5

)2
=

5 400 =

y = − 2 x + 2

http://www.ck12.org


23

$200 4 y 200(1.04)y

$1000

L = 10 I L
I

10

10, 000

10, 000, 000

1, 000

x

(3) + (x) = (21)

x

2(x) + 2(x + 10) = 2(11)

x. ex =

http://www.ck12.org


4x3 + 2x2 − 3x + 1

x3 x2 x

http://www.ck12.org


4x3 3 3rd .

2x2 2 2nd .

− 3x 1 1st .

1 0 .

t4 − 6s3t2 − 12st + 4s4 − 5

t4 4, 4th

− 6s3t2 5, 5th .

− 12st 2, 2nd .

4s4 4, 4th .

− 5 0.

5th 5th

b2 − 2ab2 8
1
4

x4 − 29xy

x5 − 3x3 + 4x2 − 5x + 7

x4 − 3x3y2 + 8x − 12

x5 − 3x3 + 4x2 − 5x + 7

http://www.ck12.org


x4 − 3x3y2 + 8x − 12

5x5 − 2x

3x2 − 2x−2

x
√

x − 1
5

x3+1

4x
1
3

4xy2 − 2x2y − 3 + y3 − 3x3

x

4x4 − 3x3 + 2x2 − x + 1

a4b3 − 2a3b3 + 3a4b − 5ab2 + 2

4x4

a4b3

7 − 3x3 + 4x

ab − a3 + 2b

−4b + 4 + b2

http://www.ck12.org


7 − 3x3 + 4x −3x3 + 4x + 7 −3x3

ab − a3 + 2b −a3 + ab + 2b −a3

−4b + 4 + b2 b2 − 4b + 4 b2

2x2y 5x2y 6x2y 6xy2

x2 + 6xy − 4xy + y2

↗ ↖

6xy −4xy (6− 4)xy 2xy
x2 + 2xy + y2

2x − 4x2 + 6 + x2 − 4 + 4x

a3b3 − 5ab4 + 2a3b − a3b3 + 3ab4 − a2b

(−4x2 + x2) + (2x + 4x) + (6 − 4)

−3x2 + 6x + 2

(a3b3−a3b3)+(−5ab4 +3ab4)+2a3b−a2b

0 − 2ab4 + 2a3b − a2b = −2ab4 + 2a3b − a2b

3x2 − 4x + 7 2x3 − 4x2 − 6x + 5

x2 − 2xy + y2 2y2 − 3x2 10xy + y3

(3x2 − 4x + 7) + (2x3 − 4x2 − 6x + 5)

= 2x3 + (3x2 − 4x2) + (−4x − 6x) + (7 + 5)

= 2x3 − x2 − 10x + 12

http://www.ck12.org


(x2 − 2xy + y2) + (2y2 − 3x2) + (10xy + y3)

= (x2 − 3x2) + (y2 + 2y2) + (−2xy + 10xy) + y3

= −2x2 + 3y2 + 8xy + y3

4x2 + 5x − 9 x3 − 3x2 + 8x + 12

4a2 − 8ab − 9b2 5b2 − 2a2

(4x2 + 5x − 9) − (x3 − 3x2 + 8x + 12) = (4x2 + 5x − 9) + (−x3 + 3x2 − 8x − 12)

= −x3 + (4x2 + 3x2) + (5x − 8x) + (−9 − 12)

= −x3 + 7x2 − 3x − 21

(4a2 − 8ab − 9b2) − (5b2 − 2a2) = (4a2 − 8ab − 9b2) + (−5b2 + 2a2)

= (4a2 + 2a2) + (−9b2 − 5b2) − 8ab

= 6a2 − 14b2 − 8ab

a = 2 b = 3

(4a2 − 8ab − 9b2) − (5b2 − 2a2) 6a2 − 14b2 − 8ab

(4(2)2 − 8(2)(3) − 9(3)2) − (5(3)2 − 2(2)2) 6(2)2 − 14(3)2 − 8(2)(3)
(4(4) − 8(2)(3) − 9(9)) − (5(9) − 2(4)) 6(4) − 14(9) − 8(2)(3)
(−113) − 37 24 − 126 − 48
− 150 − 150

http://www.ck12.org


y × y = y2.

x × x = x2.

x × y = xy.

Total area = y2 + x2 + xy + xy

= y2 + x2 + 2xy

a × a = a2.

2a × b = 2ab.

http://www.ck12.org


Total area = a2 + a2 + 2ab

= 2a2 + 2ab

: y × y = y2.

: x × x = x2.

Area o f the green region = y2 − x2

a × a = a2.

3a × a = 3a2.

Total area = a2 + a2 + a2 + 3a2 = 6a2

3a × 3a = 9a2.

a × a = a2.

Area = 9a2 − (a2 + a2 + a2)

= 9a2 − 3a2

= 6a2

http://www.quia.com/ba/28820.html
http://www.ck12.org


x2 + 3x
1
2

1
3 x2y − 9y2

3x−3
2
3 t2 − 1

t2√
x − 2x(

x
3
2

)2

3 − 2x
8 − 4x + 3x3

−5 + 2x − 5x2 + 8x3

x2 − 9x4 + 12
5x + 2x2 − 3x

(x + 8) + (−3x − 5)
(−2x2 + 4x − 12) + (7x + x2)
(2a2b − 2a + 9) + (5a2b − 4b + 5)
(6.9a2 − 2.3b2 + 2ab) + (3.1a − 2.5b2 + b)(
3
5 x2 − 1

4 x + 4
)
+

(
1
10 x2 + 1

2 x − 21
5

)

(−t + 5t2) − (5t2 + 2t − 9)
(−y2 + 4y − 5) − (5y2 + 2y + 7)
(−5m2 − m) − (3m2 + 4m − 5)
(2a2b − 3ab2 + 5a2b2) − (2a2b2 + 4a2b − 5b2)
(3.5x2y − 6xy + 4x) − (1.2x2y − xy + 2y − 3)

http://www.ck12.org


xn · xm = xn+m

(2x2)(5x3)

(−3y4)(2y2)

(3xy5)(−6x4y2)

http://www.ck12.org


(−12a2b3c4)(−3a2b2)

(2x2)(5x3) = (2 · 5) · (x2 · x3) = 10x2+3 = 10x5

(−3y4)(2y2) = (−3 · 2) · (y4 · y2) = −6y4+2 = −6y6

(3xy5)(−6x4y2) = −18x1+4y5+2 = −18x5y7

(−12a2b3c4)(−3a2b2) = 36a2+2b3+2c4 = 36a4b5c4

a(b + c) = ab + ac

3(x2 + 3x − 5)

4x(3x2 − 7)

−7y(4y2 − 2y + 1)

3(x2 + 3x − 5) = 3(x2) + 3(3x) − 3(5) = 3x2 + 9x − 15

4x(3x2 − 7) = (4x)(3x2) + (4x)(−7) = 12x3 − 28x

−7y(4y2 − 2y + 1) = (−7y)(4y2) + (−7y)(−2y) + (−7y)(1) = −28y3 + 14y2 − 7y

2x3(−3x4 + 2x3 − 10x2 + 7x + 9)

−7a2bc3(5a2 − 3b2 − 9c2)

2x3(−3x4 + 2x3 − 10x2 + 7x + 9) = (2x3)(−3x4) + (2x3)(2x3) + (2x3)(−10x2) + (2x3)(7x) + (2x3)(9)

= −6x7 + 4x6 − 20x5 + 14x4 + 18x3

−7a2bc3(5a2 − 3b2 − 9c2) = (−7a2bc3)(5a2) + (−7a2bc3)(−3b2) + (−7a2bc3)(−9c2)

= −35a4bc3 + 21a2b3c3 + 63a2bc5

(a + b)(c + d)

c
d (a + b)(c + d) = (a + b) · c + (a + b) · d

c(a + b) + d(a + b)
c(a + b) + d(a + b) =

ca + cb + da + db

http://www.ck12.org


(2x + 1)(x + 3)

(2x)(x) + (2x)(3) + (1)(x) + (1)(3) = 2x2 + 6x + x + 3 = 2x2 + 7x + 3

(4x − 5)(x − 20)

(3x − 2)(3x + 2)

(3x2 + 2x − 5)(2x − 3)

(x2 − 9)(4x4 + 5x2 − 2)

(4x − 5)(x − 20) = (4x)(x) + (4x)(−20) + (−5)(x) + (−5)(−20) = 4x2 − 80x − 5x + 100 = 4x2 − 85x + 100

4x − 5
x − 20

− 80x + 100

4x2 − 5x

4x2 − 85x + 100

4x2 − 85x + 100

http://www.ck12.org


3x − 2
3x + 2
6x − 4

9x2 − 6x

9x2 + 0x − 4

9x2 − 4

3x2 + 2x − 5
2x − 3

− 9x2 − 6x + 15

6x3 + 4x2 − 10x

6x3 − 5x2 − 16x + 15

6x3 − 5x2 − 16x + 15

x

4x4 + 5x2 − 2

x2 − 9

− 36x4 − 45x2 + 18

4x6 + 5x4 − 2x2

4x6 − 31x4 − 47x2 + 18

4x6 − 31x4 − 47x2 + 18

http://www.youtube.com/watch?v=Sc0e6xrRJYY
http://www.ck12.org


= ×

= b + 3, = b + 2
= (b + 3)(b + 2)

= b2 + 2b + 3b + 6

= b2 + 5b + 6

= 20(12) = 240
= (12 − x)(20 − 2x)

= 240 − 24x − 20x + 2x2

= 240 − 44x + 2x2

= 2x2 − 44x + 240

http://www.ck12.org


= 240 − (2x2 − 44x + 240)

= 240 + (−2x2 + 44x − 240)

= 240 − 2x2 + 44x − 240

= −2x2 + 44x

= x(x + 2)

= x2 + 2x
= 2x + 1

= (x2 + 2x)(2x + 1)

= 2x3 + x2 + 4x2 + 2x

= 2x3 + 5x2 + 2x

= (4a − 3)(2a + 1)

= 8a2 + 4a − 6a − 3

= 8a2 − 2a − 3
= a + 4

= (8a2 − 2a − 3)(a + 4)

8a2 − 2a − 3
a + 4

32a2 − 8a − 12

8a3 − 2a2 − 3a

8a3 + 30a2 − 11a − 12

8a3 + 30a2 − 11a − 12

(2x)(−7x)
(10x)(3xy)
(4mn)(0.5nm2)
(−5a2b)(−12a3b3)
(3xy2z2)(15x2yz3)

http://www.ck12.org


17(8x − 10)
2x(4x − 5)
9x3(3x2 − 2x + 7)
3x(2y2 + y − 5)
10q(3q2r + 5r)
−3a2b(9a2 − 4b2)
(x − 3)(x + 2)
(a + b)(a − 5)
(x + 2)(x2 − 3)
(a2 + 2)(3a2 − 4)
(7x − 2)(9x − 5)
(2x − 1)(2x2 − x + 3)
(3x + 2)(9x2 − 6x + 4)
(a2 + 2a − 3)(a2 − 3a + 4)
3(x − 5)(2x + 7)
5x(x + 4)(2x − 3)

http://www.ck12.org


(2x + 3)(x + 4)

2x2 + 8x + 3x + 12

2x2 + 11x + 12

(x + 4)(x + 4)

(x +
4)(x + 4) (x + 4)2

x2 + 4x + 4x + 16 x2 + 8x + 16

8x

(a + b)2 = (a + b)(a + b) = a2 + ab + ab + b2

= a2 + 2ab + b2

(a − b)2 = (a − b)(a − b) = a2 − ab − ab + b2

= a2 − 2ab + b2
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(a + b)2 = a2 + 2ab + b2

(a − b)2 = a2 − 2ab + b2

(a + b)2 = (a + b)(a + b)
(a + b)2 = a2 + b2

a b a = 4 b = 3
2ab

(x + 10)2

(2x − 3)2

(x2 + 4)2

(5x − 2y)2

(x + 10)2

a = x b = 10 (a+b)2 = a2+2ab+b2 (x+10)2 = x2+2(x)(10)+102

x2 + 20x + 100

(2x − 3)2

a = 2x b = 3 (a−b)2 = a2−2ab+b2 (2x−3)2 = (2x2)−2(2x)(3)+(3)2

4x2 − 12x + 9

(x2 + 4)2

a = x2 b = 4

(x2 + 4)2 = (x2)2 + 2(x2)(4) + (4)2

= x4 + 8x2 + 16

(5x − 2y)2

a = 5x b = 2y

(5x − 2y)2 = (5x)2 − 2(5x)(2y) + (2y)2

= 25x2 − 20xy + 4y2

http://www.ck12.org


(x + 4)(x − 4) = x2 − 4x + 4x − 16

= x2 − 16

(a + b)(a − b) = a2 − ab + ab − b2

= a2 − b2

(a + b)(a − b) = a2 − b2

(x + 3)(x − 3)

(5x + 9)(5x − 9)

(2x3 + 7)(2x3 − 7)

(4x + 5y)(4x − 5y)

a = x b = 3

(a + b)(a − b) = a2 − b2

(x + 3)(x − 3) = x2 − 32

= x2 − 9

a = 5x b = 9

(a + b)(a − b) = a2 − b2

(5x + 9)(5x − 9) = (5x)2 − 92

= 25x2 − 81

a = 2x3 b = 7

(2x3 + 7)(2x3 − 7) = (2x3)2 − (7)2

= 4x6 − 49

a = 4x b = 5y

(4x + 5y)(4x − 5y) = (4x)2 − (5y)2

= 16x2 − 25y2

http://www.ck12.org


(a + b) (a + b)(a + b)

a2

b2 ab (a + b)(a + b)
a2 + 2ab + b2

43 × 57

112 × 88

452

481 × 319

(50 − 7) (50 + 7)

43 × 57 = (50 − 7)(50 + 7) = (50)2 − (7)2 = 2500 − 49 = 2451

(100 + 12) (100 − 12)

112 × 88 = (100 + 12)(100 − 12) = (100)2 − (12)2 = 10000 − 144 = 9856

452 = (40 + 5)2 = (40)2 + 2(40)(5) + (5)2 = 1600 + 400 + 25 = 2025

(400 + 81) (400 − 81)

481 × 319 = (400 + 81)(400 − 81) = (400)2 − (81)2

(400)2

(81)2 80 + 1

(81)2 = (80 + 1)2 = (80)2 + 2(80)(1) + (1)2 = 6400 + 160 + 1 = 6561

http://www.ck12.org


481 × 319 = (400)2 − (81)2 = 160000 − 6561 = 153439

(x + 9)2

(3x − 7)2

(5x − y)2

(2x3 − 3)2

(4x2 + y2)2

(8x − 3)2

(2x + 5)(5 + 2x)
(xy − y)2

(2x − 1)(2x + 1)
(x − 12)(x + 12)
(5a − 2b)(5a + 2b)
(ab − 1)(ab + 1)
(z2 + y)(z2 − y)
(2q3 + r2)(2q3 − r2)
(7s − t)(t + 7s)
(x2y + xy2)(x2y − xy2)

45 × 55
562

1002 × 998
36 × 44
10.5 × 9.5
100.2 × 9.8
−95 × −105
2 × −2
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ab + ac + ad + ae + 2a

a b + c + d + e + 2
a(b + c + d + e + 2)

ab + ac + ad + ae + 2a = a(b + c + d + e + 2)

http://www.ck12.org


ax + bx + cx + dx

x

x
x

x(a + b + c + d)

2x + 8

15x − 25

3a + 9b + 6

2x + 8 = 2(x) + 2(4)

2( )

2(x + 4)

15x − 25 = 5(3x) − 5(5)

5(3x − 5)

3a + 9b + 6 = 3(a) + 3(3b) + 3(2)

3(a + 3b + 2)

a3 − 3a2 + 4a

12a4 − 5a3 + 7a2

a a3 − 3a2 + 4a a
a

a3 − 3a2 + 4a a(a2) + a(−3a) + a(4)

a a(a2 − 3a + 4)

a
a2

12a4 − 5a3 + 7a2 (12a2 · a2) − (5a · a2) + (7 · a2)

a2 a2(12a2 − 5a + 7)
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3ax + 9a

x3y + xy

5x3y − 15x2y2 + 25xy3

a
3a(x + 3)

x y xy(x2 + 1)

x y 5xy 5xy(x2 − 3xy + 5xy2)

2x2 +5x−42 = 0 x

(x + 6)(2x − 7) = 0

(x + 6) = 0 (2x − 7) = 0

x + 6 = 0 2x − 7 = 0
x = −6 2x = 7

x =
7
2

x = −6 x = 7
2 x

Check : x = −6; Check : x =
7
2

(x + 6)(2x − 7) = (x + 6)(2x − 7) =

(−6 + 6)(2(−6) − 7) =
(7
2

+ 6
) (

2 · 7
2
− 7

)
=

(0)(−19) = 0
(19

2

)
(7 − 7) =

(19
2

)
(0) = 0
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(x − 9)(3x + 4) = 0

x(5x − 4) = 0

4x(x + 6)(4x − 9) = 0

(x − 9)(3x + 4) = 0

x − 9 = 0 3x + 4 = 0
x = 9 3x = −4

x = −4
3

x(5x − 4) = 0

5x − 4 = 0
x = 0 5x = 4

x =
4
5

4x(x + 6)(4x − 9) = 0

4x = 0 x + 6 = 0 4x − 9 = 0

x =
0
4

x = −6 4x = 9

x = 0 x =
9
4
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x2 − 2x = 0

2x2 = 5x

9x2y − 6xy = 0

x2 − 2x = 0

x x(x − 2) = 0

x = 0 x − 2 = 0

x = 0 x = 2

x = 0⇒ (0)2 − 2(0) = 0

x = 2⇒ (2)2 − 2(2) = 4 − 4 = 0

x = 0, x = 2

2x2 = 5x

2x2 = 5x⇒ 2x2 − 5x = 0

x x(2x − 5) = 0

x = 0 2x − 5 = 0

x = 0 2x = 5

x =
5
2

x = 0⇒ 2(0)2 = 5(0)⇒ 0 = 0

x =
5
2
⇒ 2

(5
2

)2
= 5 · 5

2
⇒ 2 · 25

4
=

25
2
⇒ 25

2
=

25
2
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x = 0, x = 5
2

9x2y − 6xy = 0

3xy 3xy(3x − 2) = 0

3 = 0

x = 0 y = 0 3x − 2 = 0

x = 0 y = 0 3x = 2

x =
2
3

x = 0⇒ 9(0)y − 6(0)y = 0 − 0 = 0

y = 0⇒ 9x2(0) − 6x(0) = 0 − 0 = 0

x =
2
3
⇒ 9 ·

(2
3

)2
y − 6 · 2

3
y = 9 · 4

9
y − 4y = 4y − 4y = 0

x = 0, y = 0, x = 2
3

2x2 − 5x
3x3 − 21x
5x6 + 15x4

4x3 + 10x2 − 2x
−10x6 + 12x5 − 4x4

12xy + 24xy2 + 36xy3

5a3 − 7a
3y + 6z
10a3 − 4ab
45y12 + 30y10

16xy2z + 4x3y
2a − 4a2 + 6
5xy2 − 10xy + 5y2

x(x + 12) = 0
(2x + 1)(2x − 1) = 0

http://www.ck12.org


(x − 5)(2x + 7)(3x − 4) = 0
2x(x + 9)(7x − 20) = 0
x(3 + y) = 0
x(x − 2y) = 0
18y − 3y2 = 0
9x2 = 27x
4a2 + a = 0
b2 − 5

3b = 0
4x2 = 36
x3 − 5x2 = 0

2nd

ax2 + bx + c

a, b, c
a, b, c

c = 0
ax2 + bx x x(ax + b)

c

a = 1, b c

x2 + bx + c

(x+m)(x+n)

(x + m)(x + n) = x2 + nx + mx + mn

(x + m)(x + n) = x2 + (n + m)x + mn

http://www.ck12.org


x2 + (n + m)x + mn

x2 + bx + c

m n

n + m = b mn = c

x2 + bx + c

(x + m)(x + n)

n + m = b mn = c

x2 + 5x + 6

(x )(x )

m n

6 = 1 · 6 1 + 6 = 7
6 = 2 · 3 2 + 3 = 5 This is the correct choice.

(x + 2)(x + 3)

(x + 2)(x + 3)

x + 2
x + 3

3x + 6

x2 + 2x

x2 + 5x + 6

x2 + 7x + 12

(x )(x )

12 = 1 · 12 1 + 12 = 13
12 = 2 · 6 2 + 6 = 8
12 = 3 · 4 3 + 4 = 7 This is the correct choice.
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(x + 3)(x + 4)

x2 + 8x + 12

(x )(x )

12 = 1 · 12 1 + 12 = 13
12 = 2 · 6 2 + 6 = 8 This is the correct choice.
12 = 3 · 4 3 + 4 = 7

(x + 2)(x + 6)

x2 + 12x + 36

(x )(x )

36 = 1 · 36 1 + 36 = 37
36 = 2 · 18 2 + 18 = 20
36 = 3 · 12 3 + 12 = 15
36 = 4 · 9 4 + 9 = 13
36 = 6 · 6 6 + 6 = 12 This is the correct choice.

(x + 6)(x + 6)

x2 − 6x + 8

(x )(x )

8 = 1 · 8 1 + 8 = 9

8 = (−1) · (−8) − 1 + (−8) = −9
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8 = 2 · 4 2 + 4 = 6

8 = (−2) · (−4) − 2 + (−4) = −6 This is the correct choice.

(x − 2)(x − 4) (x − 2)(x − 4)

x − 2
x − 4

− 4x + 8

x2 − 2x

x2 − 6x + 8

x2 − 17x + 16

(x )(x )

16 = 1 · 16 1 + 16 = 17
16 = (−1) · (−16) − 1 + (−16) = −17 This is the correct choice.
16 = 2 · 8 2 + 8 = 10
16 = (−2) · (−8) − 2 + (−8) = −10
16 = 4 · 4 4 + 4 = 8
16 = (−4) · (−4) − 4 + (−4) = −8

(x − 1)(x − 16)

b a c

x2 + 2x − 15

(x )(x )
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− 15 = −1 · 15 − 1 + 15 = 14
− 15 = 1 · (−15) 1 + (−15) = −14
− 15 = −3 · 5 − 3 + 5 = 2 This is the correct choice.
− 15 = 3 · (−5) 3 + (−5) = −2

(x − 3)(x + 5)

x − 3
x + 5

5x − 15

x2 − 3x

x2 + 2x − 15

x2 − 10x − 24

(x )(x )

− 24 = −1 · 24 − 1 + 24 = 23
− 24 = 1 · (−24) 1 + (−24) = −23
− 24 = −2 · 12 − 2 + 12 = 10
− 24 = 2 · (−12) 2 + (−12) = −10 This is the correct choice.
− 24 = −3 · 8 − 3 + 8 = 5
− 24 = 3 · (−8) 3 + (−8) = −5
− 24 = −4 · 6 − 4 + 6 = 2
− 24 = 4 · (−6) 4 + (−6) = −2

(x − 12)(x + 2)

x2 + 34x − 35

(x )(x )

− 35 = −1 · 35 − 1 + 35 = 34 This is the correct choice.
− 35 = 1 · (−35) 1 + (−35) = −34
− 35 = −5 · 7 − 5 + 7 = 2
− 35 = 5 · (−7) 5 + (−7) = −2

(x − 1)(x + 35)
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a = −1

−x2 + x + 6

−x2 + x + 6 = −(x2 − x − 6)

−(x )(x )

x2 − x − 6

− 6 = −1 · 6 − 1 + 6 = 5
− 6 = 1 · (−6) 1 + (−6) = −5
− 6 = −2 · 3 − 2 + 3 = 1
− 6 = 2 · (−3) 2 + (−3) = −1 This is the correct choice.

−(x − 3)(x + 2)

x2+bx+c (x+m)(x+n)
b c m n

x2 + 8x + 12 (x + 6)(x + 2)

b c m n

x2 − 6x + 8 (x − 2)(x − 4)

c m n

x2 + 2x − 15 (x + 5)(x − 3)

x2 + 34x − 35 (x + 35)(x − 1)

a = −1
−(x + m)(x + n)

−x2 + x + 6 −(x − 3)(x + 2)

http://www.ck12.org


x2 + 10x + 9
x2 + 15x + 50
x2 + 10x + 21
x2 + 16x + 48
x2 − 11x + 24
x2 − 13x + 42
x2 − 14x + 33
x2 − 9x + 20
x2 + 5x − 14
x2 + 6x − 27
x2 + 7x − 78
x2 + 4x − 32
x2 − 12x − 45
x2 − 5x − 50
x2 − 3x − 40
x2 − x − 56
−x2 − 2x − 1
−x2 − 5x + 24
−x2 + 18x − 72
−x2 + 25x − 150
x2 + 21x + 108
−x2 + 11x − 30
x2 + 12x − 64
x2 − 17x − 60
x2 + 5x − 36

(a + b)(a − b) = a2 − b2

(a + b)2 = a2 + 2ab + b2

(a − b)2 = a2 − 2ab + b2
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a2 − b2 a b
a2 − b2 (a + b)(a − b) a b

x2 − 9

x2 − 100

x2 − 1

x2 − 9 x2 − 32

a2 − b2 = (a + b)(a − b)

x2 − 32 = (x + 3)(x − 3)

x2 − 9 = (x + 3)(x − 3)

(x + 3)(x − 3)

x + 3
x − 3

− 3x − 9

x2 + 3x

x2 + 0x − 9

(x )(x )

x−
x−

− 9 = −1 · 9 − 1 + 9 = 8
− 9 = 1 · (−9) 1 + (−9) = −8
− 9 = 3 · (−3) 3 + (−3) = 0 These are the correct numbers.

x2 − 9 (x + 3)(x − 3)

x2 − 100 x2 − 102 (x + 10)(x − 10)

x2 − 1 x2 − 12 (x + 1)(x − 1)
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16x2 − 25

4x2 − 81

49x2 − 64

16x2 − 25 (4x)2 − 52 (4x + 5)(4x − 5)

4x2 − 81 (2x)2 − 92 (2x + 9)(2x − 9)

49x2 − 64 (7x)2 − 82 (7x + 8)(7x − 8)

x2 − y2

9x2 − 4y2

x2y2 − 1

x2 − y2 (x + y)(x − y)

9x2 − 4y2 (3x)2 − (2y)2 (3x + 2y)(3x − 2y)

x2y2 − 1 (xy)2 − 12 (xy + 1)(xy − 1)

x4 − 25

16x4 − y2

x2y8 − 64z2

x4 − 25 (x2)2 − 52 (x2 + 5)(x2 − 5)

16x4 − y2 (4x2)2 − y2 (4x2 + y)(4x2 − y)

x2y4 − 64z2 (xy2)2 − (8z)2 (xy2 + 8z)(xy2 − 8z)

a2 + 2ab + b2 a2 − 2ab + b2

a2 + 2ab + b2 = (a + b)2

a2 − 2ab + b2 = (a − b)2

a b
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x2 + 8x + 16

x2 − 4x + 4

x2 + 14x + 49

x2 + 8x + 16
x2 + 8x + 42

x2 + 8x + 16 x2 + 2 · 4 · x + 42

x2 + 8x + 16 (x + 4)2

(x + 4)2 = (x + 4)(x + 4)

x + 4
x + 4

4x + 16

x2 + 4x

x2 + 8x + 16

(x )(x )

16 = 1 · 16 1 + 16 = 17
16 = 2 · 8 2 + 8 = 10
16 = 4 · 4 4 + 4 = 8 These are the correct numbers

x2 + 8x + 16 (x + 4)(x + 4) (x + 4)2

x2 + 4x + 4 x2 + 2 · (−2) · x + (−2)2

(x − 2)2

x2 + 14x + 49 x2 + 2 · 7 · x + 72

(x + 7)2

4x2 + 20x + 25
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9x2 − 24x + 16

x2 + 2xy + y2

4x2 + 20x + 25 (2x)2 + 2 · 5 · (2x) + 52

(2x + 5)2

9x2 − 24x + 16 (3x)2 + 2 · (−4) · (3x) + (−4)2

(3x − 4)2

(3x − 4)2 = (3x − 4)(3x − 4)

3x − 4
3x − 4

− 12x + 16

9x2 − 12x

9x2 − 24x + 16

x2 + 2xy + y2

(x + y)2

x2 + 7x + 6 = 0

x2 − 8x = −12

x2 = 2x + 15

http://www.onlinemathlearning.com/perfect-square-trinomial.html
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6 = 1 · 6 1 + 6 = 7 This is the correct choice.
6 = 2 · 3 2 + 3 = 5

x2 + 7x + 6 = 0 (x + 1)(x + 6) = 0

x + 1 = 0 x + 6 = 0

x = −1 x = −6

x = −1 (−1)2 + 7(−1) + 6 = 1 − 7 + 6 = 0

x = −6 (−6)2 + 7(−6) + 6 = 36 − 42 + 6 = 0

x2 − 8x = −12 x2 − 8x + 12 = 0

12 = 1 · 12 1 + 12 = 13
12 = −1 · (−12) − 1 + (−12) = −13
12 = 2 · 6 2 + 6 = 8
12 = −2 · (−6) − 2 + (−6) = −8 This is the correct choice.
12 = 3 · 4 3 + 4 = 7
12 = −3 · (−4) − 3 + (−4) = −7

x2 + 8x + 12 = 0 (x − 2)(x − 6) = 0

x − 2 = 0 x − 6 = 0

x = 2 x = 6

x = 2 (2)2 − 8(2) = 4 − 16 = −12

x = 6 (6)2 − 8(6) = 36 − 48 = −12

x2 = 2x + 15 x2 − 2x − 15 = 0
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− 15 = 1 · (−15) 1 + (−15) = −14
− 15 = −1 · (15) − 1 + (15) = 14
− 15 = −3 · 5 − 3 + 5 = 2
− 15 = 3 · (−5) 3 + (−5) = −2 This is the correct choice.

x2 − 2x − 15 = 0 (x + 3)(x − 5) = 0

x + 3 = 0 x − 5 = 0

x = −3 x = 5

x = −3 (−3)2 = 2(−3) + 15⇒ 9 = 9

x = 5 (5)2 = 2(5) + 15⇒ 25 = 25

x2 − 12x + 36 = 0

x2 − 81 = 0

x2 + 20x + 100 = 0

x2 − 12x + 36 = 0

x2 − 12x + 36 = 0 x2 − 2 · (−6)x + (−6)2

(x − 6)2 = 0 (x − 6)(x − 6) = 0

x − 6 = 0 x − 6 = 0

x = 6 x = 6

x = 6 62 − 12(6) + 36 = 36 − 72 + 36 = 0

x2 − 81 = 0
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x2 − 81 x2 − 92

(x − 9)(x + 9) = 0

x − 9 = 0 x + 9 = 0

x = 9 x = −9

x = 9 92 − 81 = 81 − 81 = 0

x = −9 (−9)2 − 81 = 81 − 81 = 0

x2 + 20x + 100 = 0

x2 + 20x + 100 x2 + 2 · 10 · x + 102

(x + 10)2 = 0 (x + 10)(x + 10) = 0

x + 10 = 0 x + 10 = 0

x = −10 x = −10

x = 10 (−10)2 + 20(−10) + 100 = 100 − 200 + 100 = 0

x2 + 8x + 16
x2 − 18x + 81
−x2 + 24x − 144
x2 + 14x + 49
4x2 − 4x + 1
25x2 + 60x + 36
4x2 − 12xy + 9y2

x4 + 22x2 + 121
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x2 − 4
x2 − 36
−x2 + 100
x2 − 400
9x2 − 4
25x2 − 49
−36x2 + 25
4x2 − y2

16x2 − 81y2

x2 − 11x + 30 = 0
x2 + 4x = 21
x2 + 49 = 14x
x2 − 64 = 0
x2 − 24x + 144 = 0
4x2 − 25 = 0
x2 + 26x = −169
−x2 − 16x − 60 = 0

a ! 1

6x2 − 30x + 24

2x2 − 8

x3 + 6x2 + 9x
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6(x2 − 5x − 6)

x2 − 5x + 6 (x )(x )

6(x2 − 5x + 6) = 6(x − 2)(x − 3)

6(x − 2)(x − 3)

2x2 − 8 = 2(x2 − 4)

x2 − 4 (x + 2)(x − 2)

2(x + 2)(x − 2)

x3 + 6x2 + 9x = x(x2 + 6x + 9)

x2 + 6x + 9 (x + 3)2

x(x + 3)2

−2x4 + 162

x5 − 8x3 + 16x

−2x4 + 162 = −2(x4 − 81)

−2(x2 − 9)(x2 + 9)

−2(x + 3)(x − 3)(x2 + 9)

−2(x + 3)(x − 3)(x2 + 9)

x5 − 8x3 + 14x = x(x4 − 8x2 + 16)

x4 − 8x2 + 16 x(x2 − 4)2

http://www.ck12.org


((x + 2)(x − 2))2 (x + 2)2(x − 2)2

x(x + 2)2(x − 2)2

x(3x + 2) − 5(3x + 2)

(3x + 2)

(3x + 2)(x − 5)

3x(x − 1) + 4(x − 1)

x(4x + 5) + (4x + 5)

3x(x − 1) + 4(x − 1) (x − 1)

(x − 1)(3x + 4)

x(4x + 5) + (4x + 5) (4x + 5)

(4x + 5)(x + 1)

2x + 2y + ax + ay

a a

2x + 2y + ax + ay = 2(x + y) + a(x + y)
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(x + y)

(x + y)(2 + a)

3x2 + 6x + 4x + 8

3x(x + 2) + 4(x + 2)

(x + 2) (x + 2)(3x + 4)

!

ax2 + bx + c
a ! 1

(x ±m)(x ± n)
c b

a ! 1

ac
ac b

3x2 + 8x + 4

6x2 − 11x + 4

5x2 − 6x + 1

3x2 + 8x + 4

ac = 3 · 4 = 12

12 = 1 · 12 1 + 12 = 13
12 = 2 · 6 2 + 6 = 8 This is the correct choice.
12 = 3 · 4 3 + 4 = 7
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8x = 2x + 6x

3x2 + 8x + 4 = 3x2 + 2x + 6x + 4

x

x(3x + 2) + 2(3x + 2)

(3x + 2)

(3x + 2)(x + 2) This is the answer.

(3x + 2)(x + 2)

3x + 2
x + 2

6x + 4

3x2 + 2x

3x2 + 8x + 4

6x2 − 11x + 4

ac = 6 · 4 = 24

24 = 1 · 24 1 + 24 = 25
24 = −1 · (−24) − 1 + (−24) = −25
24 = 2 · 12 2 + 12 = 14
24 = −2 · (−12) − 2 + (−12) = −14
24 = 3 · 8 3 + 8 = 11
24 = −3 · (−8) − 3 + (−8) = −11 This is the correct choice.
24 = 4 · 6 4 + 6 = 10
24 = −4 · (−6) − 4 + (−6) = −10

−11x = −3x − 8x

6x2 − 11x + 4 = 6x2 − 3x − 8x + 4

3x

3x(2x − 1) − 4(2x − 1)

(2x − 1)

(2x − 1)(3x − 4) This is the answer.

5x2 − 6x + 1
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ac = 5 · 1 = 5

5 = 1 · 5 1 + 5 = 6
5 = −1 · (−5) − 1 + (−5) = −6 This is the correct choice.

−6x = −x − 5x

5x2 − 6x + 1 = 5x2 − x − 5x + 1

x a − 1

x(5x − 1) − 1(5x − 1)

(5x − 1)

(5x − 1)(x − 1) This is the answer.

x = x + 3

a2 + b2 = c2 a b c
x2 + (x + 3)2 = 152

x2 + x2 + 6x + 9 = 225

2x2 + 6x + 9 = 225

2x2 + 6x − 216 = 0

2(x2 + 3x − 108) = 0
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−108 = −12 · 9 − 12 + 9 = −3
−108 = 12 · (−9) 12 + (−9) = 3 This is the correct choice.

2(x − 9)(x + 12) = 0

x − 9 = 0 x + 12 = 0

x = 9 x = −12

x = 9

92 + 122 = 81 + 144 = 225 = 152

x = x + 4

x(x + 4) = 60

x2 + 4x = 60

x2 + 4x − 60 = 0

−60 = −4 · 15 − 4 + 15 = 11
−60 = 4 · (−15) 4 + (−15) = −11
−60 = −5 · 12 − 5 + 12 = 7
−60 = 5 · (−12) 5 + (−12) = −7
−60 = −6 · 10 − 6 + 10 = 4 This is the correct choice.
−60 = 6 · (−10) 6 + (−10) = −4

(x + 10)(x − 6) = 0

x + 10 = 0 x − 6 = 0

x = −10 x = 6

x = 6
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6 · 10 = 60

x + 5 x − 3 x

× (x + 5)(x − 3) = 48

x2 + 2x − 15 = 48

x2 + 2x − 63 = 0

−63 = −7 · 9 − 7 + 9 = 2 This is the correct choice.
−63 = 7 · (−9) 7 + (−9) = −2

(x + 9)(x − 7) = 0

x + 9 = 0 x − 7 = 0

x = −9 x = 7

x = 7 x − 3 = 4
x + 5 = 12

4 · 12 = 48

http://www.wtamu.edu/academic/anns/mps/math/mathlab/col_algebra/col_alg_tut7_factor.htm
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2x2 + 16x + 30
5x2 − 70x + 245
−x3 + 17x2 − 70x
2x4 − 512
25x4 − 20x3 + 4x2

12x3 + 12x2 + 3x

6x2 − 9x + 10x − 15
5x2 − 35x + x − 7
9x2 − 9x − x + 1
4x2 + 32x − 5x − 40
2a2 − 6ab + 3ab − 9b2

5x2 + 15x − 2xy − 6y

4x2 + 25x − 21
6x2 + 7x + 1
4x2 + 8x − 5
3x2 + 16x + 21
6x2 − 2x − 4
8x2 − 14x − 15

x + 2 x − 1 x
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y = x2

x y = x2

−3 (−3)2 = 9
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x y = x2

(−2)2 = 4
(−1)2 = 1
(0)2 = 0
(1)2 = 1
(2)2 = 4
(3)2 = 9

y = 2x2 + 4x + 1

y = −x2 + 3

y = x2 − 8x + 3

y = 2x2 + 4x + 1
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x y = 2x2 + 4x + 1

−3 2(−3)2 + 4(−3) + 1 = 7
2(−2)2 + 4(−2) + 1 = 1
2(−1)2 + 4(−1) + 1 = −1
2(0)2 + 4(0) + 1 = 1
2(1)2 + 4(1) + 1 = 7
2(2)2 + 4(2) + 1 = 17
2(3)2 + 4(3) + 1 = 31

y− y−

y = −x2 + 3

x y = −x2 + 3

−3 −(−3)2 + 3 = −6
−(−2)2 + 3 = −1
−(−1)2 + 3 = 2
−(0)2 + 3 = 3
−(1)2 + 3 = 2
−(2)2 + 3 = −1
−(3)2 + 3 = −6
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x2 x2

y = x2 − 8x + 3

x y = x2 − 8x + 3

−3 (−3)2 − 8(−3) + 3 = 36
(−2)2 − 8(−2) + 3 = 23
(−1)2 − 8(−1) + 3 = 12
(0)2 − 8(0) + 3 = 3
(1)2 − 8(1) + 3 = −4
(2)2 − 8(2) + 3 = −9
(3)2 − 8(3) + 3 = −12

x
y x x = 3
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x y = x2 − 8x + 3

−1 (−1)2 − 8(−1) + 3 = 12
(0)2 − 8(0) + 3 = 3
(1)2 − 8(1) + 3 = −4
(2)2 − 8(2) + 3 = −9
(3)2 − 8(3) + 3 = −12
(4)2 − 8(4) + 3 = −13
(5)2 − 8(5) + 3 = −12
(6)2 − 8(6) + 3 = −9
(7)2 − 8(7) + 3 = −4
(8)2 − 8(8) + 3 = 3

y = ax2 + bx + c

a, b c

a, b c

a
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a y = x2 y = 3x2

y = x2 y = 1
3 x2

a
y = 3x2 y = x2 a

y = 1
3 x2 y = x2

x y = x2 y = 3x2 y = 1
3 x2

−3 (−3)2 = 9 3(−3)2 = 27 (−3)2
3 = 3

(−2)2 = 4 3(−2)2 = 12 (−2)2
3 = 4

3

(−1)2 = 1 3(−1)2 = 3 (−1)2
3 = 1

3

(0)2 = 0 3(0)2 = 0 (0)2

3 = 0
(1)2 = 1 3(1)2 = 3 (1)2

3 = 1
3

(2)2 = 4 3(2)2 = 12 (2)2

3 = 4
3

(3)2 = 9 3(3)2 = 27 (3)2

3 = 3

y = 3x2 y = x2

y
y = x2 y = 1

3 x2

y = x2 y
y = x2

a
a

a = 0 x2

y = ax2

a y = 0x2 y = 0

a y = ax2

a y = ax2

a
a
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y = x2 y = −x2

y = x2 y = −x2

c
y = x2, y = x2 + 1, y = x2 − 1, y = x2 + 2, y = x2 − 2

c c
|c|

a, b, c

y = x2 − 6x + 8

http://www.analyzemath.com/quadraticg/quadraticg.htm
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x− x = 2 x = 4 x−

x−

y = ax2 + bx + c

y = a(x − m)(x − n)

x−
x− x x−

x y = 0 x− y = 0

0 = a(x − m)(x − n)

x − m = 0 x − n = 0

x = m x = n
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x− (m, 0) (n, 0)

x− x−
x− m+n

2
y− x

x−
y = x2 − 8x + 15

y = 3x2 + 6x − 24

y = x2 − 8x + 15

y = (x − 5)(x − 3)

x− y = 0

0 = (x − 5)(x − 3)
−5 = 0 x − 3 = 0

= 5 x = 3

x−
x− x−

x− x = 5+3
2 = 4

y− x−

y = x2 − 8x + 15⇒ y = 42 − 8(4) + 15 = 16 − 32 + 15 = −1

y = 3x2 + 6x − 24

y = 3(x2 + 2x − 8)

y = 3(x + 4)(x − 2)

y = 0

x + 4 = 0 x − 2 = 0
0 = 3(x + 4)(x − 2)⇒

x = −4 x = 2

x−

x = −4+2
2 = −1 y = 3(−1)2 + 6(−1) − 24 = 3 − 6 − 24 = −27
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x−

x

x−
y = x2 − 4

y = −x2 + 14x − 48

y = x2 − 4

x−

y = (x − 2)(x + 2)

y = 0

0 = (x − 2)(x + 2)
−2 = 0 x + 2 = 0

= 2 x = −2

x−

x =
2 − 2

2
= 0 y = (0)2 − 4 = −4

x
x = 0 x−

x y = x2 − 4

−3 y = (−3)2 − 4 = 5
y = (−2)2 − 4 = 0 x−
y = (−1)2 − 4 = −3
y = (0)2 − 4 = −4
y = (1)2 − 4 = −3
y = (2)2 − 4 = 0 x−
y = (3)2 − 4 = 5
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y = −x2 + 14x − 48

x−

y = −(x2 − 14x + 48) = −(x − 6)(x − 8)

y = 0

0 = −(x − 6)(x − 8)
−6 = 0 x − 8 = 0

= 6 x = 8

x−

x =
6 + 8

2
= 7 y = −(7)2 + 14(7) − 48 = 1

x
x = 7 x−

x y = −x2 + 14x − 48

y = −(4)2 + 14(4) − 48 = −8
y = −(5)2 + 14(5) − 48 = −3
y = −(6)2 + 14(6) − 48 = 0
y = −(7)2 + 14(7) − 48 = 1
y = −(8)2 + 14(8) − 48 = 0
y = −(9)2 + 14(9) − 48 = −3
y = −(10)2 + 14(10) − 48 = −8
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x 50 − x

y × y = x(50−x) = 50x−x2
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4th

y = x − 0.04x2 y x

x(1 − 0.04x) = 0 x = 0 x = 25

x−
x = 0
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x−

y = x2 − 2x − 8
y = −x2 + 10x − 21
y = 2x2 + 6x + 4
y = 3(x + 5)(x − 2)

y = −2x2 − 2x − 3
y = 3x2

y = 16 − 4x2

y = 3x2 − 2x − 4x2 + 3

y = x2 + 4 y = x2 + 1
y = −2x2 y = −2x2 − 2
y = 3x2 − 3 y = 3x2 − 6
y = 5 − 2x2 y = 8 − 2x2

y = x2 y = 4x2

y = 2x2 + 4 y = 1
2 x2 + 4

y = −2x2 − 2 y = −x2 − 2
y = x2 + 3x2 y = x2 + 3

x−

y = 4x2 − 4
y = −x2 + x + 12
y = 2x2 + 10x + 8
y = 1

2 x2 − 2x
y = x − 2x2

y = 4x2 − 8x + 4

y = 4 + 2x − 0.16x2 y x

x

A = 120x − x2

http://www.ck12.org


x−
x−

x− y = x2 + x − 6

x− x = −3 x = 2

x2 + x − 6 = 0 y = 0

(x + 3)(x − 2) = 0 x = −3 x = 2

x−

x− y = x2 − 2x + 1

http://www.ck12.org


x− x = 1

y = 0 (x − 1)2 = 0 x = 1

x−

x− y = x2 + 4

y = 0 x2 + 4 = 0

x−

−x2 + 3 = 0

http://www.ck12.org


2x2 + 5x − 7 = 0

−x2 + x − 3 = 0

y = −x2 + 4x − 4

x y = −x2 + 3

−3 y = −(−3)2 + 3 = −6
y = −(−2)2 + 3 = −1
y = −(−1)2 + 3 = 2
y = −(0)2 + 3 = 3
y = −(1)2 + 3 = 2
y = −(2)2 + 3 = −1
y = −(3)2 + 3 = −6

x− x = 1.7 x = −1.7

x y = 2x2 + 5x − 7

−5 y = 2(−5)2 + 5(−5) − 7 = 18
y = 2(−4)2 + 5(−4) − 7 = 5
y = 2(−3)2 + 5(−3) − 7 = −4
y = 2(−2)2 + 5(−2) − 7 = −9
y = 2(−1)2 + 5(−1) − 7 = −10
y = 2(0)2 + 5(0) − 7 = −7

http://www.ck12.org


x y = 2x2 + 5x − 7

y = 2(1)2 + 5(1) − 7 = 0
y = 2(2)2 + 5(2) − 7 = 11
y = 2(3)2 + 5(3) − 7 = 26

x− x = 1 x = −3.5

x y = −x2 + x − 3

−3 y = −(−3)2 + (−3) − 3 = −15
y = −(−2)2 + (−2) − 3 = −9
y = −(−1)2 + (−1) − 3 = −5
y = −(0)2 + (0) − 3 = −3
y = −(1)2 + (1) − 3 = −3
y = −(2)2 + (2) − 3 = −5
y = −(3)2 + (3) − 3 = −9

http://www.ck12.org


x−
x−

x y = −x2 + 4x − 4

−3 y = −(−3)2 + 4(−3) − 4 = −25
y = −(−2)2 + 4(−2) − 4 = −16
y = −(−1)2 + 4(−1) − 4 = −9
y = −(0)2 + 4(0) − 4 = −4
y = −(1)2 + 4(1) − 4 = −1
y = −(2)2 + 4(2) − 4 = 0
y = −(3)2 + 4(3) − 4 = −1
y = −(4)2 + 4(4) − 4 = −4
y = −(5)2 + 4(5) − 4 = −9

x− x = 2 x = 2

http://www.ck12.org


y = x2 − 20x + 35

x2 − 20x + 35 [Y1 =]

x− y−

x−

y

x = 1.9 x = 18

http://www.ck12.org


y

x− y−

y = −4.9t2 + 48t y t

t y = −4.9t2 + 48t

y = −4.9(0)2 + 48(0) = 0
y = −4.9(1)2 + 48(1) = 43.1
y = −4.9(2)2 + 48(2) = 76.4
y = −4.9(3)2 + 48(3) = 99.9
y = −4.9(4)2 + 48(4) = 113.6
y = −4.9(5)2 + 48(5) = 117.6
y = −4.9(6)2 + 48(6) = 111.6
y = −4.9(7)2 + 48(7) = 95.9
y = −4.9(8)2 + 48(8) = 70.4
y = −4.9(9)2 + 48(9) = 35.1
y = −4.9(10)2 + 48(10) = −10

http://www.ck12.org


x = 0 x = 9.8

x2 + 3x + 6 = 0
−2x2 + x + 4 = 0
x2 − 9 = 0
x2 + 6x + 9 = 0
10x − 3x2 = 0
1
2 x2 − 2x + 3 = 0

y = −3x2 + 4x − 1
y = 9 − 4x2

y = x2 + 7x + 2
y = −x2 − 10x − 25
y = 2x2 − 3x
y = x2 − 2x + 5

y = x2 + 12x + 5

http://www.analyzemath.com/quadraticg/quadraticg.htm
http://www.ck12.org


y = x2 + 3x + 6
y = −x2 − 3x + 9
y = −x2 + 4x − 12
y = 2x2 − 4x + 8
y = −5x2 − 3x + 2

y = 2x2 − 4x + 8 y = x2 − 2x + 4

y = x2 − 2x + 2 y = x2 − 2x + 4

y = −16t2 + 60t y t

x2 − c = 0

x2 x2 = c

x2

x =
√

c x = −
√

c

http://www.ck12.org


x = ±√c

x2 − 4 = 0

x2 − 25 = 0

x2 − 4 = 0

x2 x2 = 4

x =
√

4 x = −
√

4

x = 2 x = −2
x2 − 25 = 0

x2 x2 = 25

x =
√

25 x = −
√

25

x = 5 x = −5
x2

ax2 − c = 0

x2

ax2 = b

x2 =
b
a

x =
√

b
a

x = −
√

b
a

x = ±
√

b
a

9x2 − 16 = 0

81x2 − 1 = 0

9x2 − 16 = 0

x2

9x2 = 16

x2 =
16
9

http://www.ck12.org


x =
√

16
9 x = −

√
16
9

x = 4
3 x = −4

3

81x2 − 1 = 0

x2

81x2 = 1

x2 =
1
81

x =
√

1
81 x = −

√
1
81

x = 1
9 x = −1

9

x2 + 1 = 0

4x2 + 9 = 0

x2 + 1 = 0

x2 x2 = −1
x =

√
−1 x = −

√
−1

4x2 + 9 = 0

x2

4x2 = −9

x2 = −9
4

x =
√
−9

4 x = −
√
−9

4

(x − 2)2 = 9

x − 2 = 3 x − 2 = −3
x = 5 x = −1

http://www.ck12.org


(x − 1)2 = 4

(x + 3)2 = 1

(x − 1)2 = 4

: x − 1 = 2 x − 1 = −2
: x = 3 x = −1

x = 3 x = −1
(x + 3)2 = 1

: x + 3 = 1 x + 3 = −1
: x = −2 x = −4

x = −2 x = −4

x2 + 8x + 16 = 25

4x2 − 40x + 25 = 9

x2 + 8x + 16 = 25

: x2 + 8x + 16 = (x + 4)2 (x + 4)2 = 25
: x + 4 = 5 x + 4 = −5

: x = 1 x = −9

x = 1 x = −9
4x2 − 20x + 25 = 9

: 4x2 − 20x + 25 = (2x − 5)2 (2x − 5)2 = 9
: 2x − 5 = 3 2x − 5 = −3

: 2x = 8 2x = 2

x = 4 x = 1

http://www.ck12.org


x2 − 3 = 0

2x2 − 9 = 0

x2 : x2 = 3
: x =

√
3 x = −

√
3

x ≈ 1.73 x ≈ −1.73

x2 : 2x2 = 9 x2 = 9
2

: x =
√

9
2 x = −

√
9
2

x ≈ 2.12 x ≈ −2.12

(2x + 5)2 = 10

x2 − 2x + 1 = 5

: 2x + 5 =
√

10 2x + 5 = −
√

10

: x =
−5 +

√
10

2
x =
−5 −

√
10

2

x ≈ −0.92 x ≈ −4.08

: (x − 1)2 = 5

: x − 1 =
√

5 x − 1 = −
√

5

: x = 1 +
√

5 x = 1 −
√

5

x ≈ 3.24 x ≈ −1.24

g = −9.8 m/s2 g = −32 f t/s2

y =
1
2

gt2 + y0

http://www.ck12.org


y0 t g
g

y = −4.9t2 + y0

y = −16t2 + y0

: y = −16t2 + y0

y0 = 25 f eet, : y = −16t2 + 25

y = 0, : 0 = −16t2 + 25

t : 16t2 = 25

t2 =
25
16

t =
5
4

t = −5
4

: y = −4.9t2 + y0

t = 7.2 seconds : y = −4.9(7.2)2 + y0

y = 0, : 0 = −4.9(7.2)2 + y0

: 0 = −254 + y0 y0 = 254

10th

6th

: y = −16t2 + y0

y0 = 120 f eet : y = −16t2 + 120

y = 0, : 0 = −16t2 + 120

t : 16t2 = 120

t2 =
120
16

= 7.5

t = 2.74 t = −2.74 seconds

http://www.ck12.org


y0 = 72 f eet : 0 = −16t2 + 72

t : 16t2 = 72

t2 =
72
16

= 4.5

t = 2.12 t = −2.12 seconds

t = 3.12 seconds

x2 − 1 = 0
x2 − 100 = 0
x2 + 16 = 0
9x2 − 1 = 0
4x2 − 49 = 0
64x2 − 9 = 0
x2 − 81 = 0
25x2 − 36 = 0
x2 + 9 = 0
x2 − 16 = 0
x2 − 36 = 0
16x2 − 49 = 0
(x − 2)2 = 1
(x + 5)2 = 16
(2x − 1)2 − 4 = 0
(3x + 4)2 = 9
(x − 3)2 + 25 = 0
x2 − 6 = 0
x2 − 20 = 0
3x2 + 14 = 0
(x − 6)2 = 5
(4x + 1)2 − 8 = 0
x2 − 10x + 25 = 9
x2 + 18x + 81 = 1
4x2 − 12x + 9 = 16
(x + 10)2 = 2
x2 + 14x + 49 = 3
2(x + 3)2 = 8

http://www.ck12.org


(x − 2)2 = 5

x − 2 =
√

5 x − 2 = −
√

5

x = 2 +
√

5 ≈ 4.24 x = 2 −
√

5 ≈ −0.24

(x + a)2 = x2 + 2ax + a2

(x − a)2 = x2 − 2ax + a2

x2 + 4x

http://www.ck12.org


x2 + 2(2)(x)

22

x2 + 2(2)(x) + 22

(x + 2)2

a x2

4x2 + 32x

x2 : 4(x2 + 8x)
.

: 4(x2 + 2(4)(x))

42 : 4(x2 + 2(4)(x) + 42)

: 4(x + 4)2

x2 + 4x

x x

http://www.ck12.org


(x + 2) (x + 2)2

3x2 − 10x = −1

x2

x2 − 10
3

x = −1
3

x2 − 2
(
5
3

)
(x) = −1

3(
5
3

)2

x2 − 2
(5
3

)
(x) +

(5
3

)2
= −1

3
+

(5
3

)2

(
x − 5

3

)2
= −1

3
+

25
9

(
x − 5

3

)2
=

22
9

x − 5
3

=
√

22
9

x − 5
3

= −
√

22
9

x =
5
3

+
√

22
9
≈ 3.23 x =

5
3
−

√
22
9
≈ 0.1

x = 3.23 x = 0.1

(ax2 + bx + c = 0)

x2 + 15x + 12 = 0

http://www.ck12.org


x2 + 15x = −12

x2 + 2
(
15
2

)
(x) = −12

(
15
2

)2

x2 + 2
(15

2

)
(x) +

(15
2

)2
= −12 +

(15
2

)2

(
x +

15
2

)2
= −12 +

225
4

(
x +

15
2

)2
=

177
4

x +
15
2

=
√

177
4

x +
15
2

= −
√

177
4

x = −15
2

+
√

177
4
≈ −0.85 x = −15

2
−

√
177
4
≈ −14.15

x = −0.85 x = −14.15

y − k = a(x − h)2

(h, k)

x− y = 0

y− x = 0

x− y−
y − 2 = (x − 1)2

y + 8 = 2(x − 3)2

y − 2 = (x − 1)2

x−

http://www.ck12.org


y = 0 : −2 = (x − 1)2

:
√
−2 = x − 1 −

√
−2 = x − 1

x−
y−

x = 0 : y − 2 = (−1)2

: y − 2 = 1⇒ y = 3

y + 8 = 2(x − 3)2

: y − (−8) = 2(x − 3)2

: (3,−8)

x−

y = 0 : 8 = 2(x − 3)2

2 : 4 = (x − 3)2

: 4 = x − 3 − 4 = x − 3
: x = 7 x = −1

y−

x = 0 : y + 8 = 2(−3)2

: y + 8 = 18⇒ y = 10

x−
y−

a > 0 a < 0

y + 1 = (x + 3)2

: y − (−1) = (x − (−3))2

: (−3,−1) : (−3,−1)

x−

y = 0 : 1 = (x + 3)2

: 1 = x + 3 − 1 = x + 3
: x = −2 x = −4

x − : (−2, 0) (−4, 0)

http://www.ck12.org


y−

x = 0 : y + 1 = (3)2

y = 8 y − : (0, 8)

a > 0

y = −1
2(x − 2)2

y − (0) = −1
2
(x − 2)2

(2, 0) (2, 0)

x−

y = 0 : 0 = −1
2
(x − 2)2

− 2 : 0 = (x − 2)2

: 0 = x − 2
: x = 2 x − (2, 0)

x−
y−

x = 0 : y = −1
2
(−2)2

y = −1
2
(4)⇒ y = −2 y − (0,−2)

a < 0

http://www.ck12.org


y = 1
2gt2 + y0 y0

g −9.8 m/s2 −32 f t/s2

v0y

y =
1
2

gt2 + v0yt + y0

g

y = −4.9t2 + v0yt + y0

y = −16t2 + v0yt + y0

y = −4.9t2 + v0yt + y0

v0y = 50 m/s y0 = 2 y = −4.9t2 + 50t + 2

t = 4

http://www.ck12.org


y = −4.9(4)2 + 50(4) + 2
= −4.9(16) + 200 + 2 = 123.6 f eet

t = 8

y = −4.9(8)2 + 50(8) + 2
= −4.9(64) + 400 + 2 = 88.4 f eet

y = 0 0 = −4.9t2 + 50t + 2

t

−4.9t2 + 50t = −2
−4.9(t2 − 10.2t) = −2

t2 − 10.2t = 0.41

t2 − 2(5.1)t + (5.1)2 = 0.41 + (5.1)2

(t − 5.1)2 = 26.43
t − 5.1 = 5.14 t − 5.1 = −5.14

t = 10.2 sec t = −0.04 sec

(a < 0)
(t, h)

y = −4.9t2 + 50t + 2

y − 2 = −4.9t2 + 50t

y − 2 = −4.9(t2 − 10.2t)

y − 2 − 4.9(5.1)2 = −4.9
(
t2 − 10.2t + (5.1)2

)

y − 129.45 = −4.9(t − 5.1)2

t = 5.1 seconds y = 129 meters

x =

2x + 10 =

http://www.ck12.org


x

x2 + 302 = (2x + 10)2

x2 + 900 = 4x2 + 40x + 100

800 = 3x2 + 40x

800
3

= x2 +
40
3

x

800
3

+
(20

3

)2
= x2 + 2

(20
3

)
x +

(20
3

)2

2800
9

=
(
x +

20
3

)2

x +
20
3

= 17.6 x +
20
3

= −17.6

x = 11 x = −24.3

2(11) + 10 = 32 miles

x2 + 5x
x2 − 2x
x2 + 3x
x2 − 4x
3x2 + 18x
2x2 − 22x
8x2 − 10x
5x2 + 12x

x2 − 4x = 5

http://www.ck12.org


x2 − 5x = 10
x2 + 10x + 15 = 0
x2 + 15x + 20 = 0
2x2 − 18x = 3
4x2 + 5x = −1
10x2 − 30x − 8 = 0
5x2 + 15x − 40 = 0

y = x2 − 6x
y + 1 = −2x2 − x
y = 9x2 + 3x − 10
y = −32x2 + 60x + 10

x− y−

y − 4 = x2 + 8x
y = −4x2 + 20x − 24
y = 3x2 + 15x
y + 6 = −x2 + x

ax2 + bx + c = 0

x =
−b ±

√
b2 − 4ac
2a

http://www.ck12.org


ax2 + bx + c = 0

ax2 + bx = −c

x2 x2 +
b
a

x = − c
a

x2 + 2
(

b
2a

)
x = − c

a
(

b
2a

)2
x2 + 2

(
b
2a

)
x +

(
b
2a

)2
= − c

a
+

b2

4a2

(
x +

b
2a

)2
= −4ac

4a2
+

b2

4a2

(
x +

b
2a

)2
=

b2 − 4ac
4a2

x +
b
2a

=

√
b2 − 4ac

4a2
x +

b
2a

= −
√

b2 − 4ac
4a2

x +
b
2a

=
√

b2 − 4ac
2a

x +
b
2a

= −
√

b2 − 4ac
2a

x = − b
2a

+
√

b2 − 4ac
2a

x = − b
2a
−
√

b2 − 4ac
2a

x =
−b +

√
b2 − 4ac

2a
x =
−b −

√
b2 − 4ac
2a

x = −b±
√

b2−4ac
2a

a, b, c

2x2 + 3x + 1 = 0

x2 − 6x + 5 = 0

−4x2 + x + 1 = 0

a, b c

http://www.ck12.org


x =
−b ±

√
b2 − 4ac
2a

a = 2, b = 3, c = 1 x =
−3 ±

√
(3)2 − 4(2)(1)
2(2)

x =
−3 ±

√
9 − 8

4
=
−3 ±

√
1

4

x =
−3 + 1

4
x =
−3 − 1

4

x =
−2
4

= −1
2

x =
−4
4

= −1

x = −1
2 x = −1

x =
−b ±

√
b2 − 4ac
2a

a = 1, b = −6, c = 5 x =
−(−6) ±

√
(−6)2 − 4(1)(5)
2(1)

x =
6 ±
√

36 − 20
2

=
6 ±
√

16
2

x =
6 + 4

2
x =

6 − 4
2

x =
10
2

= 5 x =
2
2

= 1

x = 5 x = 1

x =
−b ±

√
b2 − 4ac
2a

a = −4, b = 1, c = 1 x =
−1 ±

√
(1)2 − 4(−4)(1)
2(−4)

x =
−1 ±

√
1 + 16
−8 =

−1 ±
√

17
−8

x =
−1 +

√
17

−8 x =
−1 −

√
17

−8
x = −.39 x = .64

x = −.39 x = .64

x2 + 2x + 7 = 0

http://www.ck12.org


x =
−b ±

√
b2 − 4ac
2a

a = 1, b = 2, c = 7 x =
−2 ±

√
(2)2 − 4(1)(7)
2(1)

x =
−2 ±

√
4 − 28

2
=
−2 ±

√
−24

2

x2 − 6x = 10

−8x2 = 5x + 6

x2 − 6x − 10 = 0

x =
−b ±

√
b2 − 4ac
2a

a = 1, b = −6, c = −10 x =
−(−6) ±

√
(−6)2 − 4(1)(−10)
2(1)

x =
6 ±
√

36 + 40
2

=
6 ±
√

76
2

x =
6 +
√

76
2

x =
6 −
√

76
2

x = 7.36 x = −1.36

x = 7.36 x = −1.36

8x2 + 5x + 6 = 0

x =
−b ±

√
b2 − 4ac
2a

a = 8, b = 5, c = 6 x =
−5 ±

√
(5)2 − 4(8)(6)
2(8)

x =
−5 ±

√
25 − 192
16

=
−5 ±

√
−167

16

http://www.youtube.com/watch?v=y19jYxzY8Y8
http://www.ck12.org


ax2 + bx + c = 0
x = −b±

√
b2−4ac
2a x = −b

2a ±
√

b2−4ac
2a

x− −b
2a

√
b2−4ac
2a

± x = −b
2a x2 − 2x − 3 = 0

x = 1

http://www.ck12.org/flexbook/embed/view/94
http://www.ck12.org


x−

x2 − 4x − 5 = 0

x2 = 8

−4x2 + x = 2

25x2 − 9 = 0

3x2 = 8x

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

x = 5 x = −1
x

x =
√

8 x = −
√

8

x = 2.83 x = −2.83

−4x2 + x − 2 = 0

x =
−b ±

√
b2 − 4ac
2a

a = −4, b = 1, c = −2 : x =
−1 ±

√
12 − 4(−4)(−2)
2(−4)

x =
−1 ±

√
1 − 32
−8 =

−1 ±
√
−31

−8

http://www.ck12.org


9 25x2 = 9

25 : x2 =
9
25

x =
√

9
25

x = −
√

9
25

x =
3
5

x = −3
5

x = 3
5 x = −3

5

3x2 − 8x = 0
x x(3x − 8) = 0

x = 0 3x = 8

x = 0 x =
8
3

= 2.67

x = 0 x = 2.67

x =

x + 1 =

x(x + 1) = 156

x2 + x = 156

x2 + x − 156 = 0

a = 1, b = 1, c = −156

x =
−1 ±

√
12 − 4(1)(−156)

2(1)

x =
−1 ±

√
625

2
=
−1 ± 25

2

x =
−1 + 25

2
x =
−1 − 25

2

x =
24
2

= 12 x =
−26
2

= −13

http://www.ck12.org


x = 12

12 × 13 = 156

x =

x + 10 =

A = × x(x + 10) = 875

x2 + 10x = 875

x2 + 10x − 875 = 0

a = 1, b = 10 c = −875

x =
−10 ±

√
(10)2 − 4(1)(−875)

2(1)

x =
−10 ±

√
100 + 3500
2

x =
−10 ±

√
3600

2
=
−10 ± 60

2

x =
−10 + 60

2
x =
−10 − 60

2

x =
50
2

= 25 x =
−70
2

= −35

x = 25 meters 25 meters ×
35 meters

25 × 35 = 875 m2

200 f t2

x =

2x =

http://www.ck12.org


A = ×

x(2x) = 200

2x2 = 200

x2 = 100

x =
√

100 x = −
√

100
x = 10 x = −10

x = 10

10 f eet × 20 f eet

= 2(20) + 4(10) = 80

10 × 20 = 200 f t2 2(20) + 4(10) = 80 f eet

20 in2

x =

x =
1
2 × base × height 1

2 · x · x = 20
1
2 x2 = 20

x2 = 40

x =
√

40 x = −
√

40
x = 6.32 x = −6.32

(6.32)2 = 40 in2

http://www.ck12.org


x2 + 4x − 21 = 0
x2 − 6x = 12
3x2 − 1

2 x = 3
8

2x2 + x − 3 = 0
−x2 − 7x + 12 = 0
−3x2 + 5x = 2
4x2 = x
x2 + 2x + 6 = 0

x2 − x = 6
x2 − 12 = 0
−2x2 + 5x − 3 = 0
x2 + 7x − 18 = 0
3x2 + 6x = −10
−4x2 + 4000x = 0
−3x2 + 12x + 1 = 0
x2 + 6x + 9 = 0
81x2 + 1 = 0
−4x2 + 4x = 9
36x2 − 21 = 0
x2 − 2x − 3 = 0

4 f eet× 8 f eet 1
3

192 f t2

http://www.ck12.org


x = −b±
√

b2−4ac
2a

b2 − 4ac > 0
b2 − 4ac < 0
b2 − 4ac = 0

D = b2 − 4ac

x2 − 5x + 3 = 0

4x2 − 4x + 1 = 0

−2x2 + x = 4

a = 1, b = −5 c = 3 D = (−5)2 − 4(1)(3) = 13 D > 0

a = 4, b = −4 c = 1 D = (−4)2 − 4(4)(1) = 0 D = 0

−2x2 + x − 4 = 0

a = −2, b = 1 c = −4 D = (1)2 − 4(−2)(−4) = −31 D < 0

D > 0 D < 0
D = 0

x− D > 0 x− D = 0
D < 0

http://www.ck12.org


4x2 − 1 = 0

10x2 − 3x = −4
x2 − 10x + 25 = 0

a = 4, b = 0 c = −1 D = (0)2 − 4(4)(−1) = 16

0±
√
16

8 = ±4
8 = ±1

2

10x2 − 3x + 4 = 0

a = 10, b = −3 c = 4 D = (−3)2 − 4(10)(4) = −151

a = 1, b = −10 c = 25 D = (−10)2 − 4(1)(25) = 0

10±
√
0

2 = 10
2 = 5

2x2 + x − 3 = 0

5x2 − x − 1 = 0

a = 2, b = 1 c = −3 D = (1)2 − 4(2)(−3) = 25

−1±
√
25

4 = −1±5
4 x = 1 x = −3

2

a = 5, b = −1 c = −1 D = (−1)2 − 4(5)(−1) = 21

http://www.ck12.org


1±
√
21

10 x ≈ 0.56 x ≈ −0.36

y = − 32
6400 x2 + x

y =

x =

− 32
6400

x2 + x − 10 = 0

− 0.005x2 + x − 10 = 0

D = (1)2 − 4(−0.005)(−10) = 0.8

x

x

x =
−1 ±

√
0.8

−0.01
= 189.4 f eet 10.56 f eet

P = −0.003x2 +12x+27760 x

http://www.ck12.org


40000 = −0.003x2 + 12x + 27760

−0.003x2 + 12x − 12240 = 0

D = (12)2 − 4(−0.003)(−12240) = −2.88

2x2 − 4x + 5 = 0
x2 − 5x = 8
4x2 − 12x + 9 = 0
x2 + 3x + 2 = 0
x2 − 16x = 32
−5x2 + 5x − 6 = 0
x2 + 4x = 2
−3x2 + 2x + 5 = 0

−x2 + 3x − 6 = 0
5x2 = 6x
41x2 − 31x − 52 = 0
x2 − 8x + 16 = 0
−x2 + 3x − 10 = 0
x2 − 64 = 0
3x2 = 7
x2 + 30 + 225 = 0

x2 = −4x + 20
x2 + 2x − 3 = 0
3x2 − 11x = 10
1
2 x2 + 2x + 2

3 = 0
x2 − 10x + 25 = 0
x2 = 5x
2x2 − 5x = 12

y = −32t2 + 55t + 4

R = x(200 − 0.4x) x

http://www.ck12.org


y = mx + b
y = ax2 + bx + c

y = a · bx

x y

−2

y− x−
y−

y−

http://www.ck12.org


x−

x y

y−
y−

x− x− y−

y2−y1
x2−x1

x− y−

x− y−
y−

y = x2 x− y

http://www.ck12.org


y = 2x2 − 3x + 1 x− y

http://www.ck12.org


y− x−
y−

y− x−
y− 1

2

x y

y

y− x−
y−

y = mx+b
m y x

b x = 0 y = −4x + 5

http://www.ck12.org


x y

y−

x y

5 − 0 = 5
20 − 5 = 15
45 − 20 = 25
80 − 45 = 35
125 − 80 = 45
180 − 125 = 55

x− y−

y = ax2 + bx + c

a, b c

c x = 0 c = 0

(1, 5) : 5 = a + b
(2, 20) : 20 = 4a + 2b⇒ 10 = 2a + b

a b, 5 = a + b
10 = 2a + b

b : 5 = a + b⇒ b = 5 − a
10 = 2a + 5 − a

a b a = 5 b = 0

y = 5x2

http://www.ck12.org


x y

y−

x− y− 1
4

y = a · bx

b y x a
x = 0 y = 400

(
1
4

)x

http://www.ck12.org


x (L1) y (L2)
L1 L2

30 ≤ x ≤ 80 0 ≤ y ≤ 40

L1, L2 y =
−0.017x2 + 1.9x − 25

http://www.ck12.org


x = 48 y = −0.017(48)2 + 1.9(48)− 25 = 27.032 miles per gallon

x x < 15

http://www.ck12.org


x (L1) y (L2)

0 ≤ x ≤ 10 0 ≤ y ≤ 11000

y = 4975.7(1.08)x

x = 2020 − 1996 = 24 y = 4975.7(1.08)24 = $31551.81

y−

http://science.kennesaw.edu/~plaval/applets/LRegression.html
http://science.kennesaw.edu/~plaval/applets/QRegression.html
http://science.kennesaw.edu/~plaval/applets/ERegression.html
http://www.ck12.org


x (L1) y (L2)

0 ≤ x ≤ 10 20 ≤ y ≤ 40

y = 0.51x + 26.1

http://www.ck12.org


y = 0.064x2 − .067x + 26.84

y = 26.2(1.018)x

http://www.ck12.org


x = 2007 − 1990 = 17 : y = 0.064(17)2 − .067(17) + 26.84 = 44.2 million students

x y

−4

x y

−2

http://www.ck12.org


x y

x y

−10

x y

x y

−3

http://www.ck12.org


x y

x y

x y

x y

http://www.ck12.org


x y

−9

x y

−3

http://www.ck12.org


t = 2.5 seconds

http://www.ck12.org


n t

f (x) = k
x k

x ! 0

http://www.ck12.org


k

y =
k
x

170 =
k
4

k : 170 × 4 =
k
4
× 4

k = 680

y =
680

x

y =
680
9

= 75.56

f (x) = k
x

k > 0

k < 0

y = k
xn

Domain : ! 0
Range : ! 0

http://www.ck12.org


f λ

k

f =
k
λ

10 =
k
34

k : 10 × 34 =
k
4
× 34

k = 340
k

f =
340
120

= 2.83 hertz

http://www.youtube.com/watch?v=AQFZuih2odo
http://www.youtube.com/v/AQFZuih2odo?f=videos&amp;c=ytapi-CK12Foundation-Flexrwikiimport-fg5akohk-0&amp;d=AT8BNcsNZiISDLhsoSt-gqIO88HsQjpE1a8d1GxQnGDm&amp;app=youtube_gdata
http://www.ck12.org


y = 3
x

y = 1
x2

f (x) = −4
x

y = 10
x

h(x) = −1
x

y = 1
4x

g(x) = − 2
x2

y = 4
x2

y = 5
6x

k

y x y = 24 x = 3 y x = −1.5
d t d = −23.5 t = 3 d x = 1

4
z w z = 81 w = 9 w z = 24
y x y = 2 x = 8 y x = 12
a b a = 32 b = 9 b a = 6
w u w = 4 u = 2 w u = 8

16 ≥ −3x + 5
x = 7

14
3√320

http://www.ck12.org


f (x) = k
x k

k = −2,−1,−1
2
, 1, 2, 4

k
k

k

f (x) =
g(x)
h(x)
, h(x) ! 0

y = 6
x−5

x

0 = x − 5→ x = 5

x = 5 x = 5

x ! 5

t(x) = 2
(x−2)(x+3)

http://www.ck12.org


x − 2 = 0→ x = 2
x + 3 = 0→ x = −3

x = 2 x = −3

x ! 2, x ! −3

y = c
c

f (x) = 3
(x−4)(x+8) − 5

x − 4 = 0→ x = 4
x + 8 = 0→ x = −8

x = 4 x = −8
f (x) = 3

(x−4)(x+8) − 5

y = −5

http://www.youtube.com/watch?v=_qEOZNPce60
http://www.youtube.com/watch?v=_qEOZNPce60
http://www.youtube.com/v/_qEOZNPce60?f=videos&amp;c=ytapi-CK12Foundation-Flexrwikiimport-fg5akohk-0&amp;d=AT8BNcsNZiISDLhsoSt-gqIO88HsQjpE1a8d1GxQnGDm&amp;app=youtube_gdata
http://www.ck12.org


V R Ω
I A

Rtot = R1 + R2

1
Rc

=
1

R1
+

1
R2

I =
V
R

x

I = V
R

2 =
12
R

http://www.ck12.org


2R = 12→ R = 6 Ω

y = 4
x+2

http://www.youtube.com/watch?v=2N62v_63SBo
http://www.youtube.com/v/2N62v_63SBo?f=videos&amp;c=ytapi-CK12Foundation-Flexrwikiimport-fg5akohk-0&amp;d=AT8BNcsNZiISDLhsoSt-gqIO88HsQjpE1a8d1GxQnGDm&amp;app=youtube_gdata
http://www.youtube.com/watch?v=ReEMqdZEEX0
http://www.youtube.com/v/ReEMqdZEEX0?f=videos&amp;c=ytapi-CK12Foundation-Flexrwikiimport-fg5akohk-0&amp;d=AT8BNcsNZiISDLhsoSt-gqIO88HsQjpE1a8d1GxQnGDm&amp;app=youtube_gdata
http://www.youtube.com/watch?v=p7ycTWq6BFk
http://www.ck12.org


f (x) = 5
2x−6 + 3

y = 10
x

g(x) = 4
4x2+1

− 2
h(x) = 2

x2−9
y = 1

x2+4x+3
+ 1

2

y = 3
x2−4 − 8

f (x) = −3
x2−2x−8

y = −6
x

y = x
2−x2 − 3

f (x) = 3
x2

g(x) = 1
x−1 + 5

y = 2
x+2 − 6

f (x) = −1
x2+2

h(x) = 4
x2+9

y = −2
x2+1

j(x) = 1
x2−1 + 1

y = 2
x2−9

f (x) = 8
x2−16

g(x) = 3
x2−4x+4

h(x) = 1
x2−x−6 − 2

x

http://www.youtube.com/v/p7ycTWq6BFk?f=videos&amp;c=ytapi-CK12Foundation-Flexrwikiimport-fg5akohk-0&amp;d=AT8BNcsNZiISDLhsoSt-gqIO88HsQjpE1a8d1GxQnGDm&amp;app=youtube_gdata
http://www.ck12.org


1
2

A

a, b c c ! 0 a+b
c

a
c + b

c

8x2−4x+16
2

8x2

2
− 4x

2
+

16
2

4x2 − 2x + 8

−3m2−18m+6
9m

− 3m2

9m
− 18m

9m
+

6
9m

− m
3
− 2 +

2
3m

http://www.ck12.org


x2+4x+5
x+3

x2
x = x

x

x x + 3

x2 + 3x x2 + 4x + 5 x2 + 3x −x2 − 3x

x + 5
(

x
x

)
= 1

http://www.ck12.org


x + 3 x + 5

x + 3 x + 5 x + 3 −x − 3

x + 1

http://www.purplemath.com/modules/polydiv2.htm
http://www.youtube.com/watch?v=UtfkblWGpsY
http://www.youtube.com/watch?v=UtfkblWGpsY
http://www.youtube.com/v/UtfkblWGpsY?f=videos&amp;c=ytapi-CK12Foundation-Flexrwikiimport-fg5akohk-0&amp;d=AT8BNcsNZiISDLhsoSt-gqIO88HsQjpE1a8d1GxQnGDm&amp;app=youtube_gdata
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2x+4
2

x−4
x

5x−35
5x

x2+2x−5
x

4x2+12x−36
−4x

2x2+10x+7
2x2

x3−x
−2x2
5x4−9

3x
x3−12x2+3x−4

12x2
3−6x+x3
−9x3

x2+3x+6
x+1

x2−9x+6
x−1

x2+5x+4
x+4

x2−10x+25
x−5

x2−20x+12
x−3

3x2−x+5
x−2

9x2+2x−8
x+4

3x2−4
3x+1
5x2+2x−9

2x−1
x2−6x−12

5x+4
x4−2x
8x+24
x3+1
4x−1

http://www.youtube.com/watch?v=FXgV9ySNusc
http://www.youtube.com/v/FXgV9ySNusc?f=videos&amp;c=ytapi-CK12Foundation-Flexrwikiimport-fg5akohk-0&amp;d=AT8BNcsNZiISDLhsoSt-gqIO88HsQjpE1a8d1GxQnGDm&amp;app=youtube_gdata
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5x3 + x2 − x−1 + 8
y = −3

4 x + 5

m : −4 =
√

m−3
−2

a, b b ! 0, ab
b = a

4x−2
2x2+x−1

4x − 2
2x2 + x − 1

→ 2(2x − 1)
(2x − 1)(x + 1)

(2x − 1)

4x − 2
2x2 + x − 1

=
2

x + 1

x2−2x+1
8x−8

x2 − 2x + 1
8x − 8

→ (x − 1)(x − 1)
8(x − 1)

x2 − 2x + 1
8x − 8

=
x − 1

8

2x+1
x2−x−6

2x + 1
x2 − x − 6

=
2x + 1

(x + 2)(x − 3)

http://www.ck12.org


x = −2, x = 3

F = G(m1m2)
(d2)

G = 6.67 × 10−11(N · m2/kg2)
F = 2.0× 1020 N m1 = 5.97× 1024 kg m2 = 7.36× 1022 kg

. F = G
m1m2

d2

. 2.0 × 1020N = 6.67 × 10−11
N · m2

kg2
.
(5.97 × 1024kg)(7.36 × 1022kg)

d2

. 2.0 × 1020N = 6.67 × 10−11
N · m2

kg2
.
4.39 × 1047kg2

d2

kg2 . 2 · 0 × 1020N = 6.67 × 10−11
N · m2

✚✚kg2
· 4.39 × 1047

✚✚kg2

d2

. 2.0 × 1020N
2.93 × 1037

d2
N · m2

d2. 2.0 × 1020N · d2 =
2.93 × 1037

d2
· d2 · N · m2

. 2 · 0 × 1020N · d2 =
2.93 × 1037

##d2
·##d2 · N · m2

. 2.0 × 1020N · d2 = 2.93 × 1037N · m2

2.0 × 1020N. d2 =
2.93 × 1037

2.0 × 1020

N · m2

N
. d2 = 1.465 × 1017m2

. d = 3.84 × 108m

4
2x−8
x2+2x

x
9x+3
12x+4
6x2+2x

4x

http://www.youtube.com/watch?v=7Uos1ED3KHI
http://www.ck12.org


x−2
x2−4x+4
x2−9

5x+15
x2+6x+8

x2+4x
2x2+10x

x2+10x+25
x2+6x+5
x2−x−2
x2−16

x2+2x−8
3x2+3x−18
2x2+5x−3
x3+x2−20x
6x2+6x−120

2
x
4

x+2
2x−1

(x−1)2
3x+1
x2−4

x2
x2+9
2x2+3x−1
x2−3x−28
5x3−4
x2+3x

9
x3+11x2+30x

4x−1
x2+3x−5
5x+11

3x2−2x−4
x2−1

2x3+x+3
12

x2+6x+1

1
Rc

= 1
R1

+ 1
R2

R1 = 25Ω
Rc = 10Ω R2

r 4
3πr

3 4πr2

http://www.youtube.com/v/7Uos1ED3KHI?f=videos&amp;c=ytapi-CK12Foundation-Flexrwikiimport-fg5akohk-0&amp;d=AT8BNcsNZiISDLhsoSt-gqIO88HsQjpE1a8d1GxQnGDm&amp;app=youtube_gdata
http://www.ck12.org


4p6 + 7p3 − 9
(4b2 + b + 7b3) + (5b2 − 6b4 + b3)

(5x + 1)(x − 4) = 2

(−4x2 + 8x − 1)(−7x2 + 6x + 8)

a ! 0, b ! 0, c ! 0, d ! 0

a
b
· c

d
=

ac
bd

a
b
÷ c

d
→ a

b
· d

c
=

ad
bc

a
16b8 · 4b3

5a2

a
16b8

· 4b3

5a2
→ 4ab3

80a2b8

4ab3

80a2b8
=

1
20ab5

9c2 · 4y2

21c4

9c2 · 4y2

21c4
→ 9c2

1
· 4y2

21c4

9c2

1
· 4y2

21c4
=

36c2y2

21c4

36c2y2

21c4
=

12y2

7c2

http://www.ck12.org


4x+12
3x2 ·

x
x2−9

4x + 12
3x2

· x
x2 − 9

→ 4(x + 3)
3x2

· x
(x + 3)(x − 3)

4✘✘✘✘(x + 3)

3x✁2
· ✁x
✘✘✘✘(x + 3)(x − 3)

4
3x
· 1

x − 3
→ 4

3x2 − 9x

12x2−x−6
x2−1 · x2+7x+6

4x2−27x+18

12x2 − x − 6
x2 − 1

· x2 + 7x + 6
4x2 − 27x + 18

→ (3x + 2)(4x − 3)
(x + 1)(x − 1)

· (x + 1)(x + 6)
(4x − 3)(x − 6)

(3x + 2)✘✘✘✘(4x − 3)
✘✘✘✘(x + 1)(x − 1)

· ✘
✘✘✘(x + 1)(x + 6)

✘✘✘✘(4x − 3)(x − 6)
→ (3x + 2)(x + 6)

(x − 1)(x − 6)
12x2 − x − 6

x2 − 1
· x2 + 7x + 6
4x2 − 27x + 18

=
3x2 + 10x + 12

x2 − 7x + 6

a ! 0, b ! 0, c ! 0, d ! 0

a
b
÷ c

d
→ a

b
· d

c
=

ad
bc

9x2−4
2x−2 ÷ 21x2−2x−8

1

9x2 − 4
2x − 2

÷ 21x2 − 2x − 8
1

→ 9x2 − 4
2x − 2

· 1
21x2 − 2x − 8

9x2 − 4
2x − 2

· 1
21x2 − 2x − 8

→ (3x − 2)✘✘✘✘(3x − 2)
2(x − 1)

· 1
✘✘✘✘(3x − 2)(7x + 4)

9x2 − 4
2x − 2

÷ 21x2 − 2x − 8
1

=
3x − 2

14x2 − 6x − 8

x3 − 9x x

http://www.ck12.org


(1 ≤ x ≤ 6) x 3x2 − 9x

=

=
3x2 − 9x
x3 − 9x

=
3x(x − 3)
x(x2 − 9)

=
3x✘✘✘✘(x − 3)

x(x + 3)✘✘✘✘(x − 3)

=
3

x + 3
x = 5,

=
3

5 + 3
=

3
8

3
8

x3
2y3 ·

2y2
x

2xy ÷ 2x2
y

2x
y2 ·

4y
5x

2xy · 2y2

x3
4y2−1
y2−9 ·

y−3
2y−1

6ab
a2 · a3b

3b2

x2
x−1 ÷ x

x2+x−2
33a2

−5 · 20
11a3

http://www.youtube.com/watch?v=x_5hDLe8UL0
http://www.youtube.com/v/x_5hDLe8UL0?f=videos&amp;c=ytapi-CK12Foundation-Flexrwikiimport-fg5akohk-0&amp;d=AT8BNcsNZiISDLhsoSt-gqIO88HsQjpE1a8d1GxQnGDm&amp;app=youtube_gdata
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a2+2ab+b2

ab2−a2b ÷ (a + b)
2x2+2x−24

x2+3x · x2+x−6
x+4

3−x
3x−5 ÷ x2−9

2x2−8x−10
x2−25
x+3 ÷ (x − 5)

2x+1
2x−1 ÷ 4x2−1

1−2x
x

x−5 · x2−8x+15
x2−3x

3x2+5x−12
x2−9 ÷ 3x−4

3x+4
5x2+16x+3

36x2−25
· (6x2 + 5x)

x2+7x+10
x2−9 · x2−3x

3x2+4x−4
x2+x−12
x2+4x+4

÷ x−3
x+2

x4−16
x2−9 ÷

x2+4
x2+6x+9

x2+8x+16
7x2+9x+2

÷ 7x+2
x2+4x

21
2

31
3

I = V
Rc

1
Rtot

= 1
R1

+ 1
R2

R1 R2

r −24 ≥ |2r + 3|
5x + 9y = −36

d : 3 + 5d = −d − (3x − 3)
y − 9 = −x2 − 5x

y2 − 16y = 3 = 4

h t t = −0.05153 h = −16 t h = 1.45
f (x) = −5

x2−25

8c4+12c2−22c+1
4

10a2−30a
a−3
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4x2−3
x+5 + 2x2−1

x+5

4x2 − 3
x + 5

+
2x2 − 1
x + 5

=
6x2 − 4
x + 5

2, 4x 6x2

x 2, 4x 6x2 6x2

2x2 + 8x + 8 x3 − 4x2 − 12x

2x2 + 8x + 8 = 2(x2 + 4x + 4) = 2(x + 2)2

x3 − 4x2 − 12x = x(x2 − 4x − 12) = x(x − 6)(x + 2)

LCM =
2x(x + 2)2(x − 6)

2
x+2 − 3

2x−5

LCD = (x + 2)(2x − 5)

(2x−5)
(x + 2)

2
x + 2

· (2x − 5)
(2x − 5)

− 3
2x − 5

· (x + 2)
(x + 2)

2(2x − 5) − 3(x + 2)
(x + 2)(2x − 5)

=
4x − 10 − 3x − 6
(x + 2)(2x − 5)

http://www.ck12.org


x − 16
(x + 2)(2x − 5)

×

t =
1
12

1
16

t

·
t

12
t

16

1
12 t t

12
1
16 t t

16

t
12

+
t

16
= 1.
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LCM = 48

48 · t
12

+ 48 · t
16

= 48 · 1

✚✚484 · t
✚✚12

+✚✚483 · t
✚✚16

= 48.1

4t + 3t = 48

7t = 48⇒ t =
48
7

= 6.86 hours Answer

http://www.youtube.com/watch?v=nWEso_M7By4
http://www.youtube.com/v/nWEso_M7By4?f=videos&amp;c=ytapi-CK12Foundation-Flexrwikiimport-fg5akohk-0&amp;d=AT8BNcsNZiISDLhsoSt-gqIO88HsQjpE1a8d1GxQnGDm&amp;app=youtube_gdata
http://www.youtube.com/watch?v=euyg3SwS2lU
http://www.youtube.com/v/euyg3SwS2lU?f=videos&amp;c=ytapi-CK12Foundation-Flexrwikiimport-fg5akohk-0&amp;d=AT8BNcsNZiISDLhsoSt-gqIO88HsQjpE1a8d1GxQnGDm&amp;app=youtube_gdata
http://www.youtube.com/watch?v=4VO-BgDgAHE
http://www.ck12.org


5
24 − 7

24
10
21 + 9

35
5

2x+3 + 3
2x+3

3x−1
x+9 − 4x+3

x+9
4x+7
2x2 −

3x−4
2x2

x2
x+5 − 25

x+5
2x

x−4 + x
4−x

10
3x−1 − 7

1−3x
5

2x+3 − 3
5x+1
x+4 + 2
1
x + 2

3x
4

5x2 −
2

7x3
4x

x+1 − 2
2(x+1)

10
x+5 + 2

x+2
2x

x−3 − 3x
x+4

4x−3
2x+1 + x+2

x−9
x2

x+4 − 3x2
4x−1

2
5x+2 − x+1

x2
x+4
2x + 2

9x
5x+3
x2+x + 2x+1

x
4

(x+1)(x−1) −
5

(x+1)(x+2)
2x

(x+2)(3x−4) + 7x
(3x−4)2

3x+5
x(x−1) −

9x−1
(x−1)2

1
(x−2)(x−3) + 4

(2x+5)(x−6)
3x−2
x−2 + 1

x2−4x+4
−x2

x2−7x+6
+ x − 4

2x
x2+10x+25

− 3x
2x2+7x−15

1
x2−9 + 2

x2+5x+6
−x+4

2x2−x−15
+ x

4x2+8x−5
4

9x2−49
− 1

3x2+5x−28
13
36

21
20

http://www.youtube.com/v/4VO-BgDgAHE?f=videos&amp;c=ytapi-CK12Foundation-Flexrwikiimport-fg5akohk-0&amp;d=AT8BNcsNZiISDLhsoSt-gqIO88HsQjpE1a8d1GxQnGDm&amp;app=youtube_gdata
http://www.ck12.org


16x2y7

−2x8y ·
1
2 x−10

j : −12 = j2 − 8 j

1
2cm = 14 miles

x
5 = (x+1)

2

x
5

=
(x + 1)

2
→ 2(x) = 5(x + 1)

x

http://www.ck12.org


2(x) = 5(x + 1)→ 2x = 5x + 5
2x − 5x = 5x − 5x + 5
−3x = 5

x = −5
3

2x
x+4 = 5

x

2x
x + 4

=
5
x
→ 2x2 = 5(x + 4)

2x2 = 5(x + 4)→ 2x2 = 5x + 20

2x2 − 5x − 20 = 0

x =
5 ±
√

185
4

⇒ x ≈ −2.15 x ≈ 4.65

3
x+2 − 4

x=5 = 2
x2−3x−10

3
x + 2

− 4
x − 5

− 2
(x + 2)(x − 5)

LCM = (x + 2)(x − 5)

(x + 2)(x − 5) · 3
x + 2

− (x + 2)(x − 5) · 4
x − 5

= (x + 2)(x − 5) · 2
(x + 2)(x − 5)

✘✘✘✘(x + 2)(x − 5) · 3
✘✘✘x + 2

− (x + 2)✘✘✘✘(x − 5) · 4
✘✘✘x − 5

= ✭✭✭✭✭✭✭(x + 2)(x − 5) · 2

✭✭✭✭✭✭✭(x + 2)(x − 5)

3(x − 5) − 4(x + 2) = 2
3x − 15 − 4x − 8 = 2

x = −25

http://www.ck12.org


3
x + 2

− 4
x − 5

=
3

−25 + 2
− 4
−25 − 5

= 0.003

2
x2 − 3x − 10

=
2

(−25)2 − 3(−25) − 10
= 0.003

x =

x 200
x

x − 12 200
x

200
x − 12

=
200

x
+ 15

LCM = x(x − 12)

x(x − 12) · 200
x − 12

= x(x − 12) · 200
x

+ x(x − 12) · 15

x✘✘✘✘(x − 12) · 200
✘✘✘✘x − 12

= ✁x(x − 12) · 200

✁x
+ x(x − 12) · 15

200x = 200(x − 12) + 15x(x − 12)

200x = 200x − 2400 + 15x2 − 180x

0 = 15x2 − 180x − 2400
x = 20, x = −8

2x+1
4 = x−3

10

http://www.youtube.com/watch?v=6eqgIZyXgK8
http://www.youtube.com/watch?v=u28w46QrE0Q
http://www.ck12.org


http://www.youtube.com/v/6eqgIZyXgK8?f=videos&amp;c=ytapi-CK12Foundation-Flexrwikiimport-fg5akohk-0&amp;d=AT8BNcsNZiISDLhsoSt-gqIO88HsQjpE1a8d1GxQnGDm&amp;app=youtube_gdata
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4x
x+2 = 5

9
5

3x−4 = 2
x+1

7x
x−5 = x+3

x
2

x+3 − 1
x+4 = 0

3x2+2x−1
x2−1 = −2

x + 1
x = 2

−3 + 1
x+1 = 2

x
1
x − x

x−2 = 2
3

2x−1 + 2
x+4 = 2

2x
x−1 − x

3x+4 = 3
x+1
x−1 + x−4

x+4 = 3
x

x−2 + x
x+3 = 1

x2+x−6
2

x2+4x+3
= 2 + x−2

x+3
1

x+5 − 1
x−5 = 1−x

x+5
x

x2−36
+ 1

x−6 = 1
x+6

2x
3x+3 − 1

4x+4 = 2
x+1

−x
x−2 + 3x−1

x+4 = 1
x2+2x−8

−2 9
10 ÷ −15

8

g : −1.5
(
−34

5 + g
)
= 201

20

= 6x2 + 3x + 4 = 0
6b

2b+2 + 3
8

2x−4 − 5x
x−5

(7x2 + 16x − 10) ÷ (x + 3)
(n − 1) ∗ 3n + 2)(n − 4)
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"

"

"

"

"

"
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http://www.youtube.com/watch?v=nabw6v93Xns
http://www.youtube.com/v/nabw6v93Xns?f=videos&amp;c=ytapi-CK12Foundation-Flexrwikiimport-fg5akohk-0&amp;d=AT8BNcsNZiISDLhsoSt-gqIO88HsQjpE1a8d1GxQnGDm&amp;app=youtube_gdata
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9th

10th 11th 12th

9th

10th

11th

12th
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3√64

a : 6a
a−1 = 7

a+7
7

18x2 ·
9x
14

3w3−6w2−27w+54
2w2−4w−30

k < 0

n
n

http://www.ck12.org


n

k

y x x = 5, y = 2
15 y x = −1

2
y y x = 16, y = 0.5625 y x = 1

8

y = 4
x

f (x) = 2
4−x

g(x) = −1
x+1

y = 6
3x+1 − 2

f (x) = 3
x − 5

5a
6 − 5b

4b
4

3m + 4m
5

3x
2xy + 4

3
2

5n−2 + 2n
2

2x+1
3x+9 − x+5

3x+9
5m+n
30n4 − 4m+n

30n4

r−6
4r2−12r+8

− r+6
4r2−12r+8

2
16x3y2 + x−2y

16x3y2
n−6
n+2 + 2n

5
8
4 − x+5

x+8
3x

2(x+1) + 6
7x−6

11
8 · 20x2

2
17r
16 · 7r4

16
15
18 · 14

17t
2(b−11)

14b · b+5
(b+5)(b−11)
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17w2

w+4 ·
18(w+4)

17w2(w−9)
10s3−30s2
30s2−10s3 ·

s−3
8

1
f−5 ÷

f+3
f 2+6 f+9

(a+8)(a+3)
4(a+3) ÷ 10a2(a+10)

4

1
(h−10)(h+7) ÷

(h−4)
4h(h−10)

2(5x−8)
4x2(8−5x) ÷

6
4x2

2(q−7)
40q(q+1) ÷

1
40q(q+1)

3
3x2 = 1

x + 1
3x2

2
5x2 = − 12

x−3
7x

x−6 = 3
4x+16

4
c−2 = 3

c+4
d−4
4d2 = 1

4d2 + 1
4d

1
2 = 2z−12

z − z+1
4z

1
n = 1

n2 + 6
n

1
2a = 1

2a2 + 1
a

k+4
k2 = 5k−30

3k2 + 1
3k2

R1 = 50Ω Rt = 16Ω R2

R1 = 6Ω R2 = 9Ω RT
R1 = 200Ω Rt = 300Ω R2

R1 = 11Ω R2 = 25Ω R2
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