
MATH 151 Homework 26
Due 4/24

Read Section 5.3.

Do Section 4.7 Exercise 54
Do Section 5.2 Exercise 48
Do Section 5.3 Exercises 1, 2, 7, 11, 13

Also, do the following exercises.

SF59. Below is the graph of a function f .

The Fundamental Theorem of Calculus

1. [Q] If f is continuous and f(x) < 0 for all x ∈ [a, b], then
� b

a
f(x)dx

(a) must be negative

(b) might be 0

(c) not enough information

Answer: (a). Follows directly from properties of the integral.

2. [P] Let f be a continuous function on the interval [a, b]. True or False. There exist

two constants m and M , such that m(b− a) ≤
� b

a
f(x)dx ≤ M(b− a)

Answer: True. This is an immediate application of the Extreme Value Theorem. It is
easily seen via an area argument (fitting the graph of f inside a box).

3. [Q] True or False. If f is continuous on the interval [a, b], d
dx

�� b

a
f(x)dx

�
= f(x).

Answer: False. Students often do not realize that definite integrals evaluated at con-
stant endpoints a and b are constant, and in order to apply the FTC one must have
one at least one of the endpoints as a variable. Note that if a and/or b were defined as
functions of x, then the answer would be True.

4. [P] Below is the graph of a function f .
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Let g(x) =

� x

0

f(t) dt. Then for 0 < x < 2, g(x) is

(a) increasing and concave up.

(b) increasing and concave down.

(c) decreasing and concave up.

(d) decreasing and concave down.
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Let g(x) =

∫ x

0

f(t) dt. Then for 0 < x < 2, g(x) is (explain your answer)

(a) increasing and concave up.

(b) Increasing and concave down.

(c) decreasing and concave up.

(d) decreasing and concave down.

SF60. Write an expression for a function f(x) with the property that f ′(x) = sin(x2) and
f(0) = 7.


