
Matemática I
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7 Primitivas e integrais

7.1. Calcule as primitivas das funções seguintes (de forma imediata)

1) f(x) = x2

2) f(x) = 2x + 2

3) f(x) = 1
2x

2

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

5) f(x) = c

6) f(x) = 2x2 + 4

7) f(x) = 2x5 + 8x2 + x− 78

8) f(x) =
1

x2
+ 3x

1
3

9) f(x) =
3

x4
− 4
√
x + x

10) f(x) = 6x1/3 − x0.4 +
9

x2

11) f(x) =
1
3
√
x

+
√
x

12) f(x) = (x4 + 4x + 2)(2x + 3)

13) f(x) = (2x− 1)(3x2 + 2)

14) f(x) = (x3 − 12x)(3x2 + 2x)

15) f(x) = (a + bx3)2

16) f(x) =
√

2ax

17) f(x) =
1√
x

18) f(x) = cos 5x sin 5x



19) f(x) = sin5 4x cos 4x

20) f(x) = 4e5x

21) f(x) = xe4x
2

22) f(x) = (x + 5)2e(x+5)3

23) f(x) =
1

1 + x
; f(x) =

1

1 + x2
; f(x) =

x

1 + x2
; f(x) =

x

(1 + x2)2

24) f(x) =
ex

1 + ex
; f(x) =

ex

1 + e2x
; f(x) =

ex

(1 + ex)2

25) f(x) =
cosx

1 + sinx
; f(x) =

cosx

1 + sin2 x
; f(x) =

cosx

(1 + sinx)2
; f(x) = cosx(1 + sinx)2

26) f(x) =
lnx

x
; f(x) =

ln5 x

x
; f(x) =

1

x(1 + lnx)
; f(x) =

1

x(1 + ln2 x)

7.2. Primitive as seguintes funções racionais

1) f(x) =
1

(x + 1)(x + 2)

2) f(x) =
x

x + 1

3) f(x) =
1

x(x + 1)

4) f(x) =
x2 − 5x + 1

x2 − 5x + 8

5) f(x) =
x2

x2 + 1

6) f(x) =
x2 + 2x

x2 − 1

7) f(x) =
x

x4 + 4

8) f(x) =
2x3

x4 − 1

7.3. Primitive por partes as funções seguintes

1) f(x) = xex; f(x) = x2ex; f(x) = x2e3x

2) f(x) = lnx; f(x) = arctanx;

3) f(x) = x sinx

4) f(x) = x cos 3x

5) f(x) =
x

ex

6) f(x) =
x2 + 2x

x2 − 1

7) f(x) = x2 lnx
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8) f(x) = x arctanx

9) f(x) = sin 2x cos 3x

10) f(x) = x sinx cosx

7.4. Primitive por substituição as funções seguintes

1) f(x) =
x +
√
x

x−
√
x

2) f(x) =
x3√

2− x2

3) f(x) =

√
x− 1

3
√
x + 1

4) f(x) =
e3x

1− e2x

5) f(x) =
cosx

sin2 x− 2

6) f(x) = 2 +
√

1− x2

7) f(x) =
e2x√
1 + ex

7.5. Primitive as seguintes funções

1) f(x) = (−2x + 5)e−x

2) f(x) =
x√
x + 1

3) f(x) = e
√
x

4) f(x) = xe−x
2

5) f(x) = x(x2 + 1)20

6) f(x) = x cosx

7) f(x) =
1

e2x − 3ex

8) f(x) =

√
1 +
√
x√

x

9) f(x) =
x6 + 1

x + 1

10) f(x) =
sinx

1 + sinx

7.6. Calcular os integrais seguintes

1)
∫ 2
1 x2 − 2x + 3dx

2)
∫ 8
0

√
2x + 3

√
xdx
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3)
∫ 4
1

1 +
√
x

x2
dx

4)
∫ π/4
0 cos2 xdx

5)
∫ e2
e

1

x lnx
dx

6)
∫ −3
0

1√
25 + 3x

dx

7.7. Calcular a área da figura limitada pela parábola y = x2

2 e as rectas de equações x = 1, x = 3 e y = 0.

7.8. Calcular a área compreendida entre as curvas de equações

(a) y = x2 + 2x + 1, y = x2 − 2, x = 0, y = 0 e x = 2.

(b) y =
1

x
, y = ex/4, x = 0, x = 1 e x = 2.

(c) y = x3 + 1 e y = 2x2 + x− 1.

(d) y = 2− x2 e y3 = x2.

7.9. Calcular os integrais impróprios seguintes

(a)
∫ +∞
0

1

1 + x2
dx

(b)
∫ +∞
1

1

x2
dx

(c)
∫ 1
1

1

x2
dx

(d)
∫ 1
0

1√
x
dx

(e)
∫ +∞
0

arctanx

x2 + 1
dx

(f)
∫ 1
0 lnxdx

7.10. Calcular as derivadas das seguintes funções

(a)
∫ x
0 t4 dt

(b)
∫ x
−x t

4 dt

(c)
∫ x2
0 et

2
dt

(d)
∫ cosx
sinx etdt

7.11. Calcular os limites seguintes

(a) limx→0

∫ x
0 cos t dt

x

(b) limx→0

∫ x
0 sin2 t dt

x3
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