
1. Sketch the area represented by

Then find in two ways: (a) by using Part 1 of the Funda-
mental Theorem and (b) by evaluating the integral using Part 2
and then differentiating.

2–12 |||| Use Part 1 of the Fundamental Theorem of Calculus to
find the derivative of the function.
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Answers

C l i c k  h ere  f or  s o l ut i ons .SC l i c k  he r e  fo r  e x erc i s es .E

1. (a) (b) 2 + cos x

2. g′ (x) =
(
x2 − 1

)20
3. g′ (x) =

√
x3 + 1

4. g′ (u) =
1

1 + u4
5. g′ (t) = sin

(
t2
)

6. F ′ (x) = − (2 +
√
x)

8
7. h′ (x) =

− sin4 (1/x)

x2

8. h′ (x) =

√
x

2(x+ 1)

10.
dy

dx
= −2sin

(
x2

)
x

11.
dy

dx
=

5

25x2 + 10x− 4

12.
dy

dx
= sinx cosx cos

(
sin3 x

)

,

9.
dy

dx
= − sin

(
tan4 x

)
sec2 x
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Solutions

C l i c k  h ere  f or  a ns we rs .AC l i c k  he r e  fo r  e x erc i s es .E

1.

(a) g (x) =
∫ x

π
(2 + cos t)dt ⇒ g′ (x) = 2 + cosx

(b) g (x) =
∫ x

π
(2 + cos t)dt = [2t+ sin t]xπ

= (2x+ sinx)− (2π + 0) = 2x+ sinx− 2π

so g′ (x) = 2+ cos x.

2. g (x) =
∫ x

1

(
t2 − 1

)20
dt ⇒ g′ (x) =

(
x2 − 1

)20
3. g (x) =

∫ x

−1

√
t3 + 1dt ⇒ g′ (x) =

√
x3 + 1

4. g (u) =

∫ u

π

1

1 + t4
dt ⇒ g′ (u) =

1

1 + u4

5. g (t) =
∫ t

0
sin

(
x2

)
dx ⇒ g′ (t) = sin

(
t2
)

6. F (x) =
∫

4

x
(2 +

√
u)

8
du = − ∫ x

4
(2 +

√
u)

8
du ⇒

F ′ (x) = − (2 +
√
x)

8

7. Let u =
1

x
. Then

du

dx
= − 1

x2
, so

d

dx

∫ 1/x

2

sin4 t dt =
d

du

∫ u

2

sin4 t dt · du
dx

= sin4 u
du

dx
=

− sin4 (1/x)

x2

8. Let u =
√
x. Then

du

dx
=

1

2
√
x
, so

h′ (x) =
d

dx

∫ √
x

1

s2

s2 + 1
ds

=
d

du

∫ u

1

s2

s2 + 1
ds · du

dx
=

u2

u2 + 1

du

dx

=
x

x+ 1

1

2
√
x
=

√
x

2 (x+ 1)

9. Let u = tanx. Then
du

dx
= sec2 x, so

d

dx

∫
17

tanx

sin
(
t4
)
dt = − d

dx

∫
tanx

17

sin
(
t4
)
dt

= − d

du

∫ u

17

sin
(
t4
)
dt · du

dx

= − sin
(
u4

) du

dx

= − sin
(
tan4 x

)
sec2 x

10. Let u = x2. Then
du

dx
= 2x, so

dy

dx
=

d

dx

∫ π

x2

sin t

t
dt = − d

dx

∫ x2

π

sin t

t
dt

= − d

du

∫ u

π

sin t

t
dt · du

dx
= − sinu

u
· du
dx

= − sin
(
x2

)
x2

· 2x = −2sin
(
x2

)
x

11. Let t = 5x+ 1. Then
dt

dx
= 5, so

d

dx

∫ 5x+1

0

1

u2 − 5
du =

d

dt

∫ t

0

1

u2 − 5
du · dt

dx

=
1

t2 − 5

dt

dx

=
5

25x2 + 10x− 4

12. Let u = sinx. Then
du

dx
= cosx, so

dy

dx
=

dy

du

du

dx
=

d

du

∫ u

−5

t cos
(
t3
)
dt · du

dx

= u cos
(
u3

) du

dx
= sinx cos

(
sin3 x

)
cos x

= sinx cosx cos
(
sin3 x

)
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