
MATH 155A FALL 13
EXAMPLES SECTION 4.3.

Question. Find g′ if

g(x) =

∫ cos(πx)

x3
t4 dt.

Solution. In order to apply the FTC, we need a function that is written in the form∫ x

a

f(t) dt.

Write ∫ cos(πx)

x3
t4 dt =

∫ a

x3
t4 dt+

∫ cos(πx)

a

t4 dt

= −
∫ x3

a

t4 dt+

∫ cos(πx)

a

t4 dt,

for some fixed number a. In order to compute the derivative of
∫ x3
a
t4 dt, we let u = x3 and

use the chain rule:

d

dx

∫ x3

a

t4 dt =
d

dx

∫ u

a

t4 dt

=
( d
du

∫ u

a

t4 dt
)du
dx

= u4
du

dx
= (x3)4

dx3

dx
= 3x14.

Analogously, letting v = cos(πx),

d

dx

∫ cos(πx)

a

t4 dt =

∫ v

a

t4 dt

=
( d
dv

∫ v

a

t4 dt
)dv
dx

= v4
dv

dx
= (cos(πx))4(−π sinx)

= −π sinx cos4(πx).

Thus,

g′(x) = −3x14 − π sinx cos4(πx).
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