
Math 132 - September 6, 2017

5.3: FTC

• FTC Part 1

d

dx

∫ x

a

f(t) dt = f(x)

• FTC Part 2∫ b

a

F ′(x) dx = F (b) − F (a)

Warm-up Problems

1. Clicker

Use the graph of velocity of a car, v(x), given above,
where x is in seconds and v(x) is in feet per second. Let
s(x) =

∫ x
0
v(t) du and find s(10).

(What does s(10) mean physically?)

(a) −10

(b) 0

(c) 7

(d) 20

(e) 100
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2. Let s(x) =
∫ x
0
v(t) dt. Draw a graph of s(x).

3. Chain Rule Practice. Remember that [F (g(x))]
′

= F ′(g(x)) g′(x)
Suppose you have a function F (x) and you know F ′(x) = cos(x5 + 1). Find the following (hint: identify g(x) in each
problem and apply the chain rule).

(a) [F (x)]
′

=

(b)
[
F (x3)

]′
=

(c) [F (sinx)]
′

=

(d) [F (lnx)]
′

=

Class Problems

4. Find a function with the given derivative:

(a) f ′(x) = sin(x2), f(x) =

(b) f ′(x) = ex
2

, f(x) =

(c) f ′(x) = ecos x, f(x) =

1



5. Find the derivatives (compare to Problem 3):

(a)
d

dx

∫ x

0

cos(t5 + 1) dt =

(b)
d

dx

∫ x3

0

cos(t5 + 1) dt =

(c)
d

dx

∫ sin x

0

cos(t5 + 1) dt =

(d)
d

dx

∫ ln x

0

cos(t5 + 1) dt =

6. Clicker Find the derivative

d

dx

∫ x2

x

sin(t2) dt

(a) sin(x2) · 2x

(b) sin(x4) · 2x

(c) sin(x2) − sin(x)

(d) sin(x4) · 2x− sin(x2)

(e) There is no derivative because this problem self destructs

7. Clicker

Explain the picture and the Mean Value Theorem (MVT)

(a) Given f(x) and a < b, there is a c such that f ′(c) =
f(b)−f(a)

b−a

(b) Given a function there is always a tangent line parallel
to a secant line.

(c) Given a tangent line, there is a parallel secant line

(d) MVT? What are you talking about?
a bc
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8. Find the following indefinite integrals using FTC part 2.

(a)

∫ 9

1

−2 dx =

(b)

∫ 4

1

x dx =

(c)

∫ 1

−1
x2 dx =

(d)

∫ π

0

sinx dx =

(e)

∫ 10

1

1

x
dx =

(f)

∫ π/4

0

sec2 x dx =

(g)

∫ 4

1

x dx =

2


