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𝐍 =  1,2,3,4,5, …  

𝐍 m, s 𝐍 m + x = s

m + x = m

𝐍

𝐙+

𝐙 𝐙 = −𝐍 ∪ {0} ∪ 𝐍 =

{… , −2, −1,0,1,2, … } –𝐍 = {−1, −2, −3, … }  

𝐙 = {… , −3, −2, −1, 0, 1, 2, 3, … }

𝐍 𝐙

𝐍
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𝐙+ 𝐙−

 

 

 

 

 

 

 

 

 

𝒁 ∙

𝑠𝑖 𝑎, 𝑏 ∈ 𝑍   
𝑎 + 𝑏 ∈ 𝒁
𝑎𝑏 ∈ 𝒁

𝑎 − 𝑏 ∈ 𝒁

 

 𝑎 + 0 = 0 + 𝑎 = 𝑎

0  

 𝑎 ∈ 𝒁 – 𝑎 ∈ 𝒁 𝑎 +  −𝑎 = 0

−106 106

 𝑥 + 𝑏 = 𝑐

𝑏, 𝑐 ∈ 𝑍 𝑥 = 𝑐 − 𝑏

𝒁 𝑚𝑥 = 𝑠 𝑚, 𝑠 ∈ 𝒁

𝑚 ≠ 0 3𝑥 = 6 𝑥 = 2

4𝑥 = 6 𝒁
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𝑎

𝑏
, 𝑎𝑏 ∈ 𝒁, 𝑏 ≠ 0  

𝑸

𝒁 ⊂ 𝑸 𝑎 ∈ 𝒁

𝑎 =
𝑎

1
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𝑚

𝑛
,
𝑎

𝑏
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𝑚

𝑛
=

𝑎

𝑏
𝑚𝑏 = 𝑎𝑛

𝑥
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𝑥
=

2

5

𝑥 𝒙 =
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𝟐

𝑸

𝑚

𝑛
,
𝑎

𝑏
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=
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=
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𝑏
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1

6

1

3

1

10

$216
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 

 

 = 1/6 = 1/3 = 1/10

 

 

1

6
+

1

3
+

1

10
=
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180
=
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=
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5

𝑅𝑒𝑠𝑡𝑜 =  2
5  𝑆 = 216
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1
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 𝑁1 = 2
3 𝑉;    𝑁2 =  1

9 𝑉

 

 

∆V =
2

3
V −

1

9
V =

18 − 3

27
V =

5

9
V

300 𝑙𝑖𝑡𝑟𝑜𝑠
5

9
x

x
1

3

x =
 

1

3
  300 

 
5

9
 

= 180

 𝑁2 =  1
5 𝑉 𝑥
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𝑥2 = 2  𝑥

𝑑 =  2

𝐼 𝜋,  2,  3, 

𝑹 𝑹 = 𝑸 ∪ 𝑰.
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𝑹

) ∙)

𝑥 𝑦 (𝑥 + 𝑦) (𝑥𝑦)

𝑥, 𝑦, 𝑧 ∈ 𝑹

 

 𝑥 + 𝑦 = 𝑦 + 𝑥

 𝑥𝑦 = 𝑦𝑥

 

 𝑥 +  𝑦 + 𝑧 =  𝑥 + 𝑦 + 𝑧

 𝑥 𝑦𝑧 =  𝑥𝑦 𝑧

 𝑥 𝑦 + 𝑧 = 𝑥𝑦 + 𝑥𝑧

 0 1
𝑥 + 0 = 𝑥 𝑥 ∙ 1 = 𝑥

 

 𝑥 𝑥 – 𝑥

𝑥 +  −𝑥 = 0
 𝑥  0

𝑥−1 𝑥 ∙ 𝑥−1 = 1

𝑥 − 𝑦 = 𝑥 + (−𝑦)

𝑥

𝑦
= 𝑥 ∙ 𝑦−1

 

𝑎 𝑛

𝑎

𝑎𝑛 = 𝑎. 𝑎. 𝑎 …𝑎       
𝑛 𝑓𝑎𝑐𝑡𝑜𝑟𝑒𝑠
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𝑎 𝑛

𝑎 𝑏 𝑚𝑛

𝑎𝑚𝑎𝑛 = 𝑎𝑚+𝑛 3235 = 32+5 = 37

𝑎𝑚

𝑎𝑛
= 𝑎𝑚−𝑛 35

32
= 35−2 = 33

 𝑎𝑚  𝑛 = 𝑎𝑚𝑛  32 5 = 32.5 = 310

 𝑎𝑏 𝑛 = 𝑎𝑛𝑏𝑛  3.4 2 = 3242

 
𝑎

𝑏
 
𝑛

=
𝑎𝑛

𝑏𝑛  
3

4
 

2

=
32

42

 
𝑎

𝑏
 
−𝑛

=  
𝑏

𝑎
 
𝑛

 
3

4
 
−2

=  
4

3
 

2

𝑎−𝑛

𝑏−𝑚
=

𝑏𝑚

𝑎𝑛

3−2

4−5
=

45

32
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 𝑥3𝑥2 =

 𝑥4𝑥−6 =

 
𝑎7

𝑎3
=

  𝑥4 5 =

  3𝑥 3 =

8 × 60 × 60 = 28,800 8 × 60 = 480 8

28,800 + 480 + 8 = 29,288

20

60 952 9 × 20 × 20 + 5 × 20 + 2 =

3,702
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(3𝑥2 + 𝑥 + 6)  
𝑎𝑥+𝑏𝑦

4𝑥𝑦−𝑐𝑧
 (2𝑥 + 3)

 

𝑥

𝑥 + 7 − 4 = 𝑥 + 3

 𝑣 𝑎

𝑣 = 𝑎3

 

𝑃 𝑣 𝑔 𝑕

𝑃1 + 0.5𝑣1
2 + 𝜌𝑔𝑕1 = 𝑃2 + 0.5𝑣2

2 + 𝜌𝑔𝑕2
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3𝑥3 + 8𝑥2 + 6𝑥 𝑥

𝑥

𝑥 𝑎𝑛𝑥
𝑛 +

𝑎𝑛−1𝑥
𝑛−1 + ⋯ + 𝑎1𝑥 + 𝑎0 𝑛 𝑎𝑘

𝑎𝑛 ≠ 0 𝑛

 𝑥3 + 2𝑥2 − 5𝑥 + 7 +  4𝑥3 − 5𝑥2 + 3 

𝑥

𝑥

𝑎𝑥𝑛  

 𝑥3 + 2𝑥2 − 5𝑥 + 7 +  4𝑥3 − 5𝑥2 + 3  

= 𝑥3 + 2𝑥2 − 5𝑥 + 7 + 4𝑥3 − 5𝑥2 + 3 

= (1 + 4)𝑥3 + (2 − 5)𝑥2 − 5𝑥 + (7 + 3) 

= 5𝑥3 − 3𝑥2 − 5𝑥 + 10 

 

Eliminar paréntesis 

Sumar coeficientes de potencias 

semejantes de 𝑥 

Simplificar 
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(𝑎 + 𝑏)(𝑐 + 𝑑) =  𝑎(𝑐 + 𝑑) +  𝑏(𝑐 + 𝑑) =  𝑎𝑐 + 𝑎𝑑 + 𝑏𝑐 + 𝑏𝑑

(𝑎 + 𝑏)

(𝑐 + 𝑑)

2𝑥2

 𝑎 + 𝑏 (𝑐 + 𝑑)

 𝑎 + 𝑏 (𝑐 + 𝑑)

http://es.wikipedia.org/wiki/Multiplicaci%C3%B3n
http://es.wikipedia.org/wiki/Expresi%C3%B3n_matem%C3%A1tica
http://es.wikipedia.org/wiki/Expresi%C3%B3n_matem%C3%A1tica
http://es.wikipedia.org/wiki/Expresi%C3%B3n_matem%C3%A1tica
http://es.wikipedia.org/wiki/Identidad_(matem%C3%A1tica)
http://es.wikipedia.org/wiki/Resoluci%C3%B3n_de_ecuaciones
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2𝑥2

𝑎𝑐 𝑏𝑐 𝑎𝑑 𝑏𝑑

 𝑎 + 𝑏  𝑐 + 𝑑 = 𝑎𝑐 + 𝑏𝑐 + 𝑎𝑑 + 𝑏𝑑
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 𝑥 + 4 (𝑦 − 2)

 𝑥 + 4 (𝑦 − 2)

4x 2y

(−2),

2

 𝑥 + 4  𝑦 − 2 = 𝑥𝑦 − 2𝑥 + 4𝑦 − 8

 𝑥 + 4 (𝑦 − 2)
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𝑣 =  𝑡 + 3 (8 − 𝑡) 𝑣 𝑚/𝑕𝑟 𝑡

 

 

 

 

 

 1
6  𝑣𝑜

 

 𝑣 =  𝑡 + 3 (8 − 𝑡)  𝑡 𝑣𝑚𝑎𝑥

 

 

𝑣 = −𝑡2 + 8𝑡 − 3𝑡 + 24 = −𝑡2 + 5𝑡 + 24

𝑣 0 = 24 𝑚
𝑕 

𝑣(𝑡)

𝑣𝑚𝑎𝑥 = 30 𝑚
𝑕 2.5 𝑕𝑟𝑠
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𝑣 = −𝑡2 + 5𝑡 + 24 = 24

−𝑡2 + 5𝑡 = 0

𝑡 = 5 𝑕𝑟𝑠

𝑣 = −𝑡2 + 5𝑡 + 24 = 4

−𝑡2 + 5𝑡 + 20 = 0

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0

𝑥 =
−𝑏 ±  𝑏2 − 4𝑎𝑐

2𝑎

𝑡 =
5 ±  25 + 80

2
= 7.62 𝑕𝑟𝑠

 8 𝑕𝑟𝑠

 

 
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𝑥

 𝑥 + 𝑎 (𝑥 + 𝑏)

 𝑥 + 𝑎  𝑥 + 𝑏 = 𝑥2 +  𝑎 + 𝑏 𝑥 + 𝑎𝑏

 𝑥 − 1 (𝑥 + 5)

(𝑥 + 5)  𝑥 − 1 

𝑥

 𝑥 − 1  𝑥 + 5 = 𝑥2 + 4𝑥 − 5

 𝑥 − 1 (𝑥 + 5)

𝑕 =  𝑡 − 2 (𝑡 − 6) 𝑕 𝑡
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𝑕 =  𝑡 − 2  𝑡 − 6 = 𝑡2 − 8𝑡 − 12

𝑕 = 4𝑚
4𝑚𝑖𝑛

 𝑡 − 2 (𝑡 − 6)

 

 

 
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 𝑥 + 𝑦  𝑥 − 𝑦 

 𝑥 + 𝑦  𝑥 − 𝑦 

𝑦

 𝑥 + 𝑦 (𝑥 − 𝑦)

 𝑦  𝑥 

𝑦 𝑥

𝑥2 𝑦2

 𝑥 + 𝑦  𝑥 − 𝑦 = 𝑥2 − 𝑦2
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 𝑥 + 4 (𝑥 − 4)

 𝑥 + 4  𝑥 − 4 = 𝑥2 − 16
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 𝑥 + 𝑦 2  𝑥 + 𝑦 

 𝑥 + 𝑦 2 = 𝑥2 + 2𝑥𝑦 + 𝑦2
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 𝑥 − 𝑦 2

𝑦

 𝑥 − 𝑦 2 = 𝑥2 − 2𝑥𝑦 + 𝑦2

 𝑥 + 4 2

(𝑥 + 4)

 𝑥 + 4 2 = 𝑥2 + 8𝑥 + 16
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𝑝

𝑞
𝑝 𝑞

𝑎𝑑

𝑏𝑑
=

𝑎

𝑏
∙
𝑑

𝑑
=

𝑎

𝑏
∙ 1 =

𝑎

𝑏

𝑏𝑑 ≠ 0

(𝑎+𝑏)𝑐

(𝑎+𝑏)𝑑
=

𝑐 

𝑑 

𝑝𝑞𝑟

𝑟𝑝𝑣
=

𝑞

𝑣
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𝑥2−1

𝑥2+𝑥−2

𝐴

𝐵 𝐴
𝐵 𝐴

𝐵

2

𝑥+1
,

𝑥−1

𝑥2+𝑥+4

𝑥2−2𝑥+2

𝑥+1

2

𝑥+1

𝑥−1

𝑥2+𝑥+4

𝑥2−2𝑥+2

𝑥2+1

𝑥2−2𝑥+2

𝑥+1

5𝑥 + 1

(𝑥 − 1)(𝑥 + 1)(𝑥 + 2)

𝑥2 − 1

𝑥2 + 𝑥 − 2
=

(𝑥 − 1)(𝑥 + 1)

(𝑥 − 1)(𝑥 + 2)
 

=
(𝑥 − 1)(𝑥 + 1)

(𝑥 − 1)(𝑥 + 2)
 

=
(𝑥 + 1)

(𝑥 + 2)
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5𝑥+1

(𝑥−1)(𝑥+1)(𝑥+2)
=

𝐴

𝑥−1
+

𝐵

𝑥+1
+

𝐶

𝑥+2

𝐴, 𝐵 𝐶

 𝑥 1, −1 −2

5𝑥 + 1 = 𝐴 𝑥 + 1  𝑥 + 2 + 𝐵 𝑥 − 1  𝑥 + 2 + 𝐶 𝑥 − 1  𝑥 + 1                  (1.2)

𝐴, 𝐵 𝐶

1, −1

−2 𝑥

𝑥 = 1 5 + 1 = 𝐴(1 + 1)(1 + 2)

𝐴 = 1

𝑥 = −1 −5 + 1 = 𝐵(−1 − 1)(−1 + 2)

𝐵 = 2

𝑥 = −2 −10 + 1 = 𝐶(−2 − 1)(−2 + 1)

𝐶 = −3

5𝑥+1

(𝑥−1)(𝑥+1)(𝑥+2)
=

1

𝑥−1
+

2

𝑥+1
−

3

𝑥+2

 

𝑃 =
50𝑡

𝑡2+6𝑡+8
𝑃 𝑡

35%
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 35%𝑃𝑚𝑎𝑥 𝑃𝑚𝑎𝑥

 

 

𝑡2 + 6𝑡 + 8 = (t + 2)(t + 4)

50𝑡

𝑡2 + 6𝑡 + 8
=

𝐴

𝑡 + 2
+

𝐵

𝑡 + 6

50𝑡 = 𝐴 𝑡 + 6 + 𝐵(𝑡 + 2)

𝐴 = −25 𝐵 = 75

𝑃 𝑡 =
50𝑡

𝑡2 + 6𝑡 + 8
=

−25

𝑡 + 2
+

75

𝑡 + 6

2𝑠

8.5𝐾𝑃𝑎
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2.97𝐾𝑃𝑎 28 𝑠

 

 

 
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 )3)(7(  xx
 )5)(6(  mm

 )7)(1( 22  aa

 )92)(92(  xx

 )13)(31(  axax

 )3)(3( 22 aaaa 

 2)32( yx

 2)43( nm

 22 )1( x

 
3𝑥−10

𝑥2−𝑥−6

 
𝑥+1

𝑥2+𝑥−3

 
𝑥−3

𝑥2−1

 

$10,000 𝑑𝑙𝑠

$100 𝑑𝑙𝑠 $145.95𝑑𝑙𝑠

$70,000 𝑑𝑙𝑠

0.05 𝑝𝑙𝑔2
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 𝑎𝑥2 + 𝑏𝑥 + 𝑐
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𝑥2 + 2𝑥𝑦 + 𝑦2

𝑥2 + 2𝑥𝑦 + 𝑦2 =  𝑥 + 𝑦  𝑥 +

𝑦 = (𝑥 + 𝑦)2

 (𝑥 + 𝑦)2

𝑥2 − 2𝑥𝑦 + 𝑦2

𝑥2 − 2𝑥𝑦 + 𝑦2 = (𝑥 − 𝑦)2
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(𝑥 − 𝑦)2

𝑥2 + 6𝑥 + 9

𝑥2 + 6𝑥 + 9 =

(𝑥 + 3)2

𝑥2 − 10𝑥 + 25
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𝑥2 − 10𝑥 + 25 =

(𝑥 − 5)2

𝑥2 − 𝑦2 𝑥2 𝑦2

 𝑥  𝑦

𝑦2

𝑥2 − 𝑦2

𝑦2

 𝑦

 𝑥
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𝑦

 (𝑥 + 𝑦)  (𝑥 − 𝑦)

𝑥2 − 𝑦2 =  𝑥 + 𝑦 (𝑥 − 𝑦)

𝑥2 − 𝑦2



 

46 
 

 

𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 1a

𝑛 = 𝑎𝑐

𝑏 𝑛

                                  𝑘𝑙 = 𝑛;        𝑘 + 𝑙 = 𝑏                                                                                  (2.3)

2𝑥2 + 11𝑥 + 5

2𝑥2  𝑛 =

𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄

𝛾 𝑥

∆𝛾 𝑥2

𝑘𝛾 𝑥3

𝑋 + 𝑌 𝑋 + 𝑌

𝑋 − 𝑌

𝜍
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𝑎𝑐 = 10 𝑘 = 1  𝑙 = 10

2𝑥2 + 11𝑥 + 5

2𝑥2 + 11𝑥 + 5 =  𝑥 + 5 (2𝑥 + 1)

2𝑥2 + 11𝑥 + 5

6𝑥2 − 7𝑥 − 3

6𝑥2 − 7𝑥 − 3 =  2𝑥 − 3 (3𝑥 + 1)

6𝑥2 − 7𝑥 − 3

𝑎 = 1  𝑎𝑥2 + 𝑏𝑥 + 𝑐



 

48 
 

𝑕 = 3𝑡2 + 𝑡 𝑕 𝑡

10 𝑚

 

 

 𝑕 = 10 𝑚 𝑡 =

 

 3𝑡2 + 𝑡 − 10 = 0

3𝑡2 + 𝑡 − 1

  3t − 5  t + 2 = 0  𝑡1 =
5

3
𝑠 𝑡2 = −2𝑠

𝑡1 =
5

3
𝑠
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𝑑,

10𝑑 = 𝑣2 + 10𝑣 20 𝑚

 

 

 𝑣 = 20 𝑚

                                                                                                                         

 

 𝑣2 + 10𝑣 − 200 = 0

𝑣2 + 10𝑡 − 200 = 0

 𝑣 − 10  𝑣 + 20 = 0

10 𝑚/𝑠
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𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0

𝑥 =
−𝑏 ±  𝑏2 − 4𝑎𝑐

2𝑎

𝑎 = 1 𝑏 = 10 𝑐 = −200

𝑣1 = −20 𝑚/𝑠 𝑣2 = 10 𝑚/𝑠

 

 

 

𝑓 𝑥 = 𝑎𝑥 + 𝑏

𝑎 𝑏

8𝑥 − 13 = 5𝑥 + 2
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8𝑥 − 13 + 13 = 5𝑥 + 2 + 13

8𝑥 = 5𝑥 + 15

8𝑥 − 5𝑥 = 5𝑥 − 5𝑥 + 15

3𝑥 = 15

𝒙 = 𝟓

8 −
5

𝑥
= 2 +

3

𝑥

8 − 2 =
5

𝑥
+

3

𝑥

6 =
8

𝑥

𝑥

𝒙 =
𝟒

𝟑

2 𝑝𝑙𝑔 R =
VL

ν
, R V

L ν

𝑉𝑒𝑙𝑜𝑐𝑖𝑑𝑎𝑑 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑎 𝑁ú𝑚𝑒𝑟𝑜 𝑑𝑒 𝑅𝑒𝑦𝑛𝑜𝑙𝑑𝑠
0 0
3 14.955
9 44.865

11 54.9
15 74.666
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 R =
VL

ν
V R

 
𝐿

𝜈

 

𝑚 =
L

ν

𝑚 = 4.985

ν = 1.007 
m2

s

 

 

 
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50 𝑚𝑖/𝑕𝑟 5 𝑚𝑖𝑛

75 𝑚𝑖/𝑕𝑟

 

 

𝑥 = 50𝑡

𝑥 = 75(𝑡 − 0.08)

                                                                                             

 

𝑡

 

75 𝑡 − 0.08 = 50𝑡
75𝑡 − 6 = 50𝑡
75𝑡 − 50𝑡 = 6
𝒕 = 𝟏𝟒. 𝟒𝒎𝒊𝒏

 

 

 

 
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 450 𝑚3

𝑡1 50 𝑙𝑡/𝑠

50 𝑙𝑡/𝑠

 

0.5 𝑚 𝑘 = 0.02

9.81 
𝑚

𝑠2 𝑕𝑓 = 𝑘
𝑣2

2𝑔

 

15 𝑐𝑚  60 𝜌 = 7.86 ×

103 𝐾𝑔

𝑚 3 𝑚 = 𝑉𝜌

 1.75 𝑚

3𝑚 2 𝑚𝑒𝑡𝑟𝑜𝑠

150𝐾𝑔

 

 

 ¾

4 𝑓𝑡/𝑠 𝜑 = 𝐴𝑣

𝑚3/𝑠

 

 $500 𝑑𝑙𝑠/𝑚𝑖 $1200 𝑑𝑙𝑠/𝑚𝑖

$100,000 𝑑𝑙𝑠

 

1600 𝑚2 𝐴 = 𝑥2 − 20𝑥 + 100 𝑚2

6 𝑚2 $120

 

 

40 𝑚

 

 𝑥 𝑝

 𝑝 𝑥

 



 

55 
 

𝑝 = 140 − 4𝑥 𝑥

$1,200𝑑𝑙𝑠

 

𝑅 𝑥 = 𝑥(𝑥 − 50) 𝑅 𝑥

(50𝐾𝑔). $3,600

 

700(𝑥) 
𝑝𝑒𝑠𝑜𝑠

𝑓𝑡3 𝑥

 

3,800 𝑓𝑡2 62 𝑓𝑡

  5 𝑐𝑚

 

𝑃(𝑡)  6 𝑎ñ𝑜𝑠

𝑃 𝑡 = 4𝑡2 − 20𝑡 + 25

𝑡

 

 

 

500𝑓𝑡

2.8𝑕𝑟𝑠

 

 

 𝑓 𝑡 =  
995,736

𝑡−12.84

4500 𝑓𝑡

 𝑝

3𝑝2 − 4𝑝

24 − 𝑝2 𝑝

𝑝
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3.3  

3.4  
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𝑦 − 𝑦0 = 𝑚(𝑥 − 𝑥0)

𝐿 𝑦 𝑃1(𝑥, 𝑦) 𝑃2(𝑥, 𝑦)

 𝐿

𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑦

 𝐴(−2,9) y 𝐵(3,1) 

 𝐴(3,5) y 𝐵(−2, −2) 

 

𝑚 =
1 − 9

3 + 2
= −

8

5

𝑦 − 9 =  −
8

5
(𝑥 + 2)

𝒚 = −
𝟖

𝟓
𝒙 +

𝟐𝟗

𝟓
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 𝑚 =
−2−5

−1−3
=

4

6
=

2

3

𝑦 − 5 =  
2

3
(𝑥 − 3)

 𝒚 =  
𝟐

𝟑
𝒙 + 𝟑
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60 
 

10 lb

30 lb 𝑃

t

 𝑃 𝑡

 

 70 lb

 

 

 𝑃 0 = 10 lb 𝑃 3 = 30 lb 𝑃 70 

 

 

 

𝑃 𝑡 = 𝑚𝑡 + 𝑏

 

𝑃 0 = 𝑚 0 + 𝑏 = 10

𝑃 3 = 3𝑚 + 10 = 30

 

𝑃 𝑡 =
20

3
𝑡 + 10

 

𝑃 𝑡 =
20

3
 6 + 10 = 50 lb

 70 lb t
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𝑡 =
3

20
 70 − 10 = 9 𝑎ñ𝑜𝑠

 

 

 

 
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𝑓 𝑥 = 𝑎𝑥2 + 𝑏𝑥 + 𝑐

𝑎, 𝑏, 𝑐 ∈ 𝑹 𝑦 𝑎 ≠ 0

𝑓1 𝑥 = −
1

2
𝑥2 𝑓2 𝑥 = −

1

2
𝑥2 + 2

 

 

 

 −5 < 𝑥 < 5

 

 𝑓2 𝑥 𝑥 = −2 𝑥 = 2

𝑓1 𝑓2

𝑎 =
1

2
𝑐 = −4
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𝑓 𝑥 

𝑓 𝑥 

𝑎 > 1;  𝑏 = 0;  𝑐 = 0
𝑎 > 1;  𝑏 < 0;  𝑐 = 0
𝑎 < 1;  𝑏 > 1;  𝑐 < 0
𝑎 < 1;  𝑏 > 1;  𝑐 > 1

𝑓 𝑥 = 𝑎𝑥2 + 𝑏𝑥 + 𝑐

 𝑓 𝑥 = 5𝑥2

 𝑓 𝑥 = 2𝑥2 − 3𝑥
 𝑓 𝑥 = −4𝑥2 + 5𝑥
 𝑓 𝑥 = −2𝑥2 + 8𝑥 + 3

 

http://es.wikipedia.org/wiki/Ecuaci%C3%B3n_de_segundo_grado
http://es.wikipedia.org/wiki/Gravedad
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−30 < 𝑡 < 50

𝐴 = 𝑥2 − 20𝑥 + 100 𝐴 = 1600 𝑚2

𝑡(𝑠) −40 −30 −20 0 5 20 30 40 50 60
 𝑕(𝑚) 900 0 −700 −1500 −1575 −1500 −1200 −700 0 900
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𝑓 𝑥 =
𝑔(𝑥)

𝑕(𝑥)

𝑔(𝑥) 𝑕(𝑥) 𝑓 𝑥 

𝑓 𝑥 =
12

𝑥−2

2 < 𝑥 < 6 0.5

𝑓 𝑥 

𝑥

𝑓 𝑥 .

𝑥 2.5 3 3.5 4 4.5 5 5.5 6
𝑓(𝑥) 24 12 8 6 4.8 4 3.42 3

𝑓 𝑥 𝑥 → ∞ 𝑥 → 2
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𝑇 = 112.4°𝐶

𝑃𝑟𝑒𝑠𝑖ó𝑛  𝐾𝑔
𝑚2  0 8 30 70 110 140

𝜌  
𝐾𝑔

𝑚3  1.7 1.28 0.97 0.88 0.85 0.84

 

 

𝜌 =
𝑘

𝑃+𝑏

 

𝜌 = 1.75
𝐾𝑔

𝑚3 

 

 
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𝑉 =
55000

20𝑡+150
𝑉 𝑡

40,000 lts 14 𝑚𝑖𝑛

35%

𝑡(𝑚𝑖𝑛) 0 10 20 40 60 80 100 120

𝑉(𝑚3) 366.66 323.52 289.47 239.13 203.7 177.41 157.14 141.02

 

 

 

 V(0) = 366.66m3 10min V(10) = 323.52m3

V = 43.14m3

10min

 

10min
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26° 𝐶 500 𝑚

5° 𝐶

 

 150 𝑚

 3° 𝐶

 𝑇 (𝑒𝑛 °𝐹) 𝑕

60°𝐹 5000 𝑓𝑡

18°

 𝑇 𝑕

 15,000 𝑓𝑡

 

 450𝑚 53°𝐶

900 𝑚 105°𝐶

 𝑇

 1350 𝑚

 76.4°𝐶

 3000 𝑚3

2200 𝑚3

5𝑠
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𝜏 (𝑙𝑏/100 𝑓𝑡2 )

3 3.96
6 7.92

100 132

τ = μω
𝜏: 𝜔 µ

 

(𝑃𝑉 = 𝑛𝑅𝑇
7 𝑝𝑙𝑔

28 𝑙𝑏/𝑝𝑙𝑔2

10 𝑝𝑙𝑔
 

 

 

 

𝐶 𝑡 =
300

200𝑡 + 85

𝐶 0 < 𝑡 < 50

5%
 𝐶(𝑡)

 8𝑝𝑙𝑔 𝜂 = 0.33𝑁𝑠/𝑚2 40°𝐶
15000𝑃𝑎

250 𝑚
 

 

 

 

∅ =
𝜋∆𝑃 𝑟4

8𝜂(𝐿 + 5)

http://es.wikipedia.org/wiki/Viscosidad
http://es.wikipedia.org/wiki/Agua
http://es.wikipedia.org/wiki/Pegamento
http://es.wikipedia.org/wiki/Miel
http://es.wikipedia.org/wiki/Gel
http://es.wikipedia.org/wiki/Sangre
http://es.wikipedia.org/wiki/Fluido_no_newtoniano
http://es.wikipedia.org/wiki/Fluido_no_newtoniano
http://es.wikipedia.org/wiki/Fluido_no_newtoniano
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𝑃(𝐾𝑔/𝑐𝑚2 ) 𝐹𝑎𝑐𝑡𝑜𝑟 𝑣𝑜𝑙𝑢𝑚𝑒𝑛 (𝑚3/𝑚3

0 1.30
3 0.75
8 0.271

30 0.075
70 0.0319

110 0.0198
140 0.016
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𝑓 𝑥 = 𝑒𝑥

𝑒 =  1 +
1

𝑛
 
𝑛

= 2.71828183

𝑥, 𝑦
 𝑒𝑥𝑦 = 𝑒𝑥 + 𝑒𝑦

 𝑒𝑥+𝑦 = 𝑒𝑥𝑒𝑦

 𝑒−𝑥 = 1
𝑒𝑥 

𝑞0 𝑞  𝑡 = 0 𝑞

𝑞 𝑡 = 𝑞0𝑒
𝑘𝑡

𝑘

𝜋

𝜑 𝒆

𝒆

𝒆 =  2.718281828459045. . . ..

𝒆

𝑥 𝑦 𝑥 = 𝑒𝑦
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2000 215,750 habitantes

7%

2020.

 

 𝑡0 = 0; 𝑞0 = 215,750 habitantes

 

 𝑡 = 2020 − 2000 = 20años

𝑞 𝑡 = 𝑞0𝑒
𝑘𝑡 = 215750𝑒0.07(20) = 874,909 habitantes

 2030
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𝑦

𝑐𝑚 𝑡

𝑦 = 79.041 + 6.39𝑡 − 𝑒3.261−0.993𝑡

 1 4 < 𝑡 < 6 4.2

 

 

𝑦(4.2) = 79.041 + 6.39 4.2 − 𝑒3.261−0.993 4.2 = 105.47𝑐𝑚

 

 

  
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𝑎  𝑥 𝑎

𝑦 = 𝑙𝑜𝑔𝑎𝑥 𝑥 = 𝑎𝑦 𝑥 > 0 𝑦

𝑢 𝑤
 𝑙𝑜𝑔𝑎 𝑢𝑤 = 𝑙𝑜𝑔𝑎𝑢 +  𝑙𝑜𝑔𝑎𝑤
 𝑙𝑜𝑔𝑎 

𝑢
𝑤  = 𝑙𝑜𝑔𝑎𝑢 − 𝑙𝑜𝑔𝑎𝑤

 𝑙𝑜𝑔𝑎 𝑢
𝑛 = 𝑛𝑙𝑜𝑔𝑎𝑢

ln 𝑥 = 𝑙𝑜𝑔𝑒𝑥 𝑥 > 0

𝑙𝑜𝑔 𝑧 = 3 103 = 𝑧
𝑙𝑛( 𝑧) = 8 𝑒8 = 𝑧
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𝑅 𝐼

𝑅 = log 𝐼 𝐼0  𝐼0

 1000𝐼0  ,  𝑅

 𝑅

 𝑅 𝑅 = 𝑙𝑜𝑔  
1000𝐼0

𝐼0
 = 3

 

 

 

 

 
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𝜃

𝑠 𝑟 

𝜃

𝑠 = 𝑟𝜃

𝜃

𝑟 𝜃

𝐴 =
1

2
𝜃𝑟2

𝑟

𝜔 = 𝑟𝜃

𝑉 = 𝜔𝑟

12 𝑝𝑙𝑔 

 250 𝑟𝑝𝑚

 𝑟𝑎𝑑/𝑠

 

𝑟𝑎𝑑/𝑠𝑒𝑔 1𝑟𝑒𝑣 = 2𝜋𝑟𝑎𝑑

𝜔 = 250𝑟𝑝𝑚  
2𝜋 𝑟𝑎𝑑

1𝑟𝑒𝑣
  

1𝑚𝑖𝑛

60𝑠
 = 26.1799𝑟𝑎𝑑/𝑠
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𝑉 = 𝜔𝑟 = 7.8853m/s

𝑠𝑒𝑛𝜃 =
𝑜𝑝

𝑕𝑖𝑝 cos 𝜃 =
𝑎𝑑𝑦

𝑕𝑖𝑝
𝑡𝑎𝑛𝜃 =

𝑜𝑝

𝑎𝑑𝑦

𝑐𝑠𝑐𝜃 =
𝑕𝑖𝑝

𝑜𝑝
𝑠𝑒𝑐𝜃 =

𝑕𝑖𝑝

𝑎𝑑𝑦
𝑐𝑡𝑔𝜃 =

𝑎𝑑𝑦

𝑜𝑝

𝐜𝐨𝐬⁡𝟐 𝛉 + 𝐬𝐞𝐧𝟐𝛉 = 𝟏 𝐬𝐞𝐜𝟐𝛉 = 𝟏 + 𝐭𝐚𝐧𝟐𝛉 𝐜𝐬𝐜𝟐𝛉 = 𝟏 + 𝐜𝐭𝐠𝟐𝛉 
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40𝑓𝑡

50°𝐶

 

 Base = 40𝑓𝑡 ángulo =  50°𝐶

 

 

𝑡𝑎𝑛𝜃 =
𝑜𝑝

𝑎𝑑𝑦
=

𝑕

𝑥

𝑥𝑡𝑎𝑛𝜃 = h

𝑕 = 40 𝑡𝑎𝑛 50° = 14.301𝑚
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𝑇 𝑡 = 50 cos  
3.45𝑕

750
+ 8.9 + 14.6 𝑕 𝑚 𝑇 °𝐶

 

 𝑇 𝑡 

 1000𝑚

1000𝑚 𝑇 1000 = 44.346°𝐶 

 

65°𝐶

−35°𝐶

 

 

 
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99 900 𝑙𝑏 500 

9°.

9.03𝑚

𝑠𝑒𝑛𝜃 =
𝑜𝑝

𝑕𝑖𝑝
 

𝒉𝒊𝒑 =
𝑜𝑝

𝑠𝑒𝑛𝜃
=

9.03

𝑠𝑒𝑛(9°)
= 𝟏𝟗𝟏. 𝟕𝟕𝟑𝟓 𝒇𝒕 

 

 

 

 

   

   

 

Figura 4.7 Esquema para la construcción de  

 

 

 

 
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𝑃 𝑦 = 𝐴𝑒−0.0065𝑦

𝑃(𝑃𝑎) 𝑦(𝑚𝑖)

 𝐴

 3.5 𝑚𝑖

 

M t = M0e−0.0269t

475 𝑔𝑟

 65 𝑑í𝑎𝑠
 150 𝑑í𝑎𝑠 
 300 𝑑í𝑎𝑠 

 𝑕

 𝑓 𝑕 = 𝐶0𝑒
𝑘𝑕 𝐶0 𝑘

 3000𝑚 9000𝑚

 

0 1.225
2000 1.007
4000 0.819
6000 0.660
8000 0.526

10000 0.414
 

 50 𝑚𝑖𝑙 𝑚𝑖𝑙𝑙𝑜𝑛𝑒𝑠
6.5 𝑚𝑖𝑙 𝑚𝑖𝑙𝑙𝑜𝑛𝑒𝑠

𝑇
𝑡

𝑇 = 416(𝑒0.041𝑡 − 1)

 

 

ln 𝜆0 − ln 𝜆 = 𝑘𝑥 𝜆0

𝜆
𝑥 𝑘
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𝜆0 = 8700 𝑛𝑚
 𝜆 = 3295 𝑛𝑚

 𝑘 = 0.039
 

 

𝜙 𝑅
𝑣 𝑘𝑚/𝑕

𝑑

𝑑 = 2𝜋  
𝑣𝑟

0.52cos⁡(∅)
 

1/3

48° 6369 𝐾𝑚
 𝑑 45𝐾𝑚/𝑕𝑟
 𝑣 𝑅 𝑑

 

18 𝑝𝑙𝑔
(18, 0)𝑝𝑙𝑔

60°
 

(12, 12)𝑝𝑙𝑔
(16, 10)𝑝𝑙𝑔

 

𝑦 = 0.58𝑠𝑒𝑛(3.75𝑡 − 2)
𝑦 𝑐𝑚 𝑡 𝑠𝑒𝑔

 

 𝜔 = 2𝜋/𝑇

 

 

 𝑇 (𝑒𝑛 °𝐶)

𝑇 = 36𝑠𝑒𝑛  
2𝜋

365
 𝑡 − 101  + 14

  𝑇 0 < 𝑡 < 365
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 2𝑚

 

 

 

 45 𝑚𝑖𝑛𝑢𝑡𝑜𝑠
2014

𝑦 = 8𝑠𝑒𝑛  
𝜋𝑡

6
 𝑦 𝑡

 

 21 𝑘𝑚
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