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Problema 1 Calcular los siguientes ĺımites:

1. ĺım
x−→∞

(√
x2 + x− 1−

√
x2 + 2x− 3

)
2. ĺım

x−→ 7

√
x2 + 2−

√
6x + 9

x− 7

3. ĺım
x−→ 1

5x3 + 6x2 − 12x + 1

7x3 + x2 − 10x + 2

4. ĺım
x−→ 0

x cosx− ex + 1

x sinx

5. ĺım
x−→∞

e5x + 2x

e2x + 3x

6. ĺım
x−→ 0

sinx + xex

cosx− ex

7. ĺım
x−→ 0

ln(x2 + 1)

ln(5x2 + 1)

Solución:

1. ĺım
x−→∞

(√
x2 + x− 1−

√
x2 + 2x− 3

)
= −1

2

2. ĺım
x−→ 7

√
x2 + 2−

√
6x + 9

x− 7
=

4
√

51

51

3. ĺım
x−→ 1

5x3 + 6x2 − 12x + 1

7x3 + x2 − 10x + 2
=

15

13

4. ĺım
x−→ 0

x cosx− ex + 1

x sinx
= −1

2

5. ĺım
x−→∞

e5x + 2x

e2x + 3x
=∞

6. ĺım
x−→ 0

sinx + xex

cosx− ex
= −2

7. ĺım
x−→ 0

ln(x2 + 1)

ln(5x2 + 1)
=

1

5

Problema 2 Calcular la primera derivada de las siguientes funciones:
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1. y = ln
7

√
x2 cos3(3x)

e7x sinx2

2. y = (4x2 + 8)sin(3x)

3. y = (arcsinx)5x
2−1

4. y = log3
9x2 + 3√
x2 − 1

5. y = 8

√
5x2 + 1

cos2(7x)

6. y = csc2(x2 + 5) log5(x
2 + 1)

7. y = 7arctan(x
2−1 tan2(x + 3)

Solución:

1. y = ln
7

√
x2 cos3(3x)

e7x sinx2
= 1

7

(
2 lnx + 3 ln cos(3x)− (7x) ln e− ln(sinx2)

)
=⇒

y′ =
1

7

(
2

x
+ 3
−3 sin(3x)

cos(3x)
− 7

7x
− 2x cosx2

sinx2

)

2. y = (4x2+8)sin(3x) =⇒ y′ = (4x2+8)sin(3x)
(
3 cos(3x) ln(4x2 + 8) + sin(3x) 8x

4x2+8

)
3. y = (arcsinx)5x

2−1 =⇒ y′ = (arcsinx)5x
2−1

(
10x ln(arcsinx) + (5x2 − 1)

1√
1−x2

arcsinx

)

4. y = log3
9x2 + 3√
x2 − 1

= log3(9x
2+3)−1

2
log3(x

2−1) =⇒ y′ =
18x

(9x2 + 3) ln 3
−

1

2

2x

(x2 − 1) ln 3

5. y = 8

√
5x2 + 1

cos2(7x)
=⇒ y′ =

1

8

(
5x2 + 1

cos2(7x)

)−7/2(
10x cos2(7x)− (5x2 + 1)(2 cos(7x)(−7 sin(7x))

cos4(7x)

)

6. y = csc2(x2 + 5) log5(x
2 + 1) =⇒ y′ = −4x csc2(x2 + 5) cot(x2 +

5) log5(x
2 + 1) + csc2(x2 + 5)

2x

(x2 + 1) ln 5

7. y = 7arctan(x
2−1 tan2(x+3) =⇒ y′ =

2x

1 + (x2 − 1)2
7arctan(x

2−1 ln 7 tan2(x+

3) + 7arctan(x
2−1)2 tan(x + 3)

1

cos2(x + 3)
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Problema 3 Calcular las rectas tangente y normal de las siguientes fun-
ciones:

1. f(x) =
x2 + 5

5x− 3
en el punto x = 0.

2. f(x) = (x2 − 1)e2x en el punto x = 0.

Solución:

1. b = f(a) =⇒ b = f(0) = −5/3 e y − b = m(x− a)

f ′(x) =
5x2 − 6x− 25

(5x− 3)2
=⇒ m = f ′(0) = −25

9

Recta Tangente: y + 5
3 = −25

9 x

Recta Normal: y + 5
3 = 9

25x

2. b = f(a) =⇒ b = f(0) = −1 e y − b = m(x− a)

f ′(x) = (2x2 + 2x− 2)e2x =⇒ m = f ′(0) = −2

Recta Tangente: y + 1 = −2x

Recta Normal: y + 1 =
1

2
x

Problema 4 Calcular las siguientes integrales:

1.

∫
8xe3x

2+5 dx

2.

∫
7x

5x2 + 3
dx

3.

∫
3x2 cos(8x3 + 2) dx

4.

∫
3x

1 + x4
dx

5.

∫
3x2 + 3x2 cosx− x2ex + x

x2
dx

6.

∫
x5 − 3x4 + 2

7
√
x3 − 5x

x2
dx

Solución:

1.

∫
8xe3x

2+5 dx =
4

3
e3x

2+5 + C
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2.

∫
7x

5x2 + 3
dx =

7

10
ln |5x2 + 3|+ C

3.

∫
3x2 cos(8x3 + 2) dx =

1

8
sin(8x3 + 2) + C

4.

∫
3x

1 + x4
dx =

3

2
arctanx2 + C

5.

∫
3x2 + 3x2 cosx− x2ex + x

x2
dx = 3x + 3 sinx− ex + ln |x|+ C

6.

∫
x5 − 3x4 + 2

7
√
x3 − 5x

x2
dx =

x4

4
− x3 − 7x−4/7

2
− 5 ln |x|+ C

4


