
Math 125 Worksheet #2 Solutions

1. Find the most general form of a function f such that f ′′(x) = 2ex − 12x.

If f ′′(x) = 2ex − 12x, then f ′(x) = 2ex − 12
2
x2 + C

= 2ex − 6x2 + C for some arbitrary constant C.

If f ′(x) = 2ex − 6x2 + C, then f(x) = 2ex − 6
3
x3 + Cx + D

= 2ex−2x3+Cx+D for arbitrary constants C and D.

Check: If f(x) = 2ex−2x3+Cx+D, then f ′(x) = 2ex−6x2+C and f ′′(x) = 2ex−12x. 3

2. Find the area under the curve f(x) = 8
x3 + 4x between x = 1 and x = 3.

The area under the curve is given by
∫ 3

1

8

x3
+ 4x dx =

∫ 3

1
8x−3 + 4x dx

= 8
−2

x−2 + 4
2
x2|31

= − 4
x2 +2x2|31

= − 4
32 +2(32)− [− 4

12 +2(12)]

= −4
9 + 20 = 176

9

3. Consider
∫ 2

−1

1

x
dx. Can you evaluate this integral using the FTC? If so, what do you get?

If not why? (See the graph of f(x) = 1
x .) Does the definite integral

∫ 2

−1

1

x
dx have a finite

value?

Note that if you tried to evaluate using the FTC, you would get the following:∫ 2

−1

1

x
dx = ln|x||2−1 = ln|2| − ln| − 1| = ln 2.

However, we cannot use the FTC since f has an infinite discontinuity at x = 0. See the
graph below.
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The shaded region is between the curve and
the x-axis.

Note that
∫ 0

−1

1

x
dx and

∫ 2

0

1

x
dx do not

exist (the integrals are not finite). So,∫ 2

−1

1

x
dx does not exist. We will discuss

definite integrals involving infinite disconti-
nuities more later.



4. Find
∫ 3

−1
h(t) dt for h(t) =

{
t + 2 if t ≤ 1
3t2 if t > 1

.

Note that h(t) is continuous at t = 1.

Also note that
∫ 3

−1
h(t) dt =

∫ 1

−1
h(t) dt +

∫ 3

1
h(t) dt

=
∫ 1

−1
t + 2 dt +

∫ 3

1
3t2 dt

= [1
2
t2 + 2t]1−1 + t3|31

= 1
2
(1)2 + 2(1)− [1

2
(−1)2 + 2(−1)] + 33 − 13 = 30

5. Let g(x) =
∫ x

0
et − 5sin t dt for 0 ≤ x ≤ π.

(a) Find g(π).

g(π) =
∫ π

0
et − 5sin t dt = et + 5cos t|π0

= eπ + 5cos(π)− (e0 + 5cos(0))
= eπ − 11

(b) Find g′(x).

Here are a couple of ways to find g′(x):

• Given the first part of the FTC, we have that g′(x) is equal to the integrand
evaluated at x. ⇒ g′(x) = ex − 5sin x.

• For a given x, g(x) =
∫ x

0
et − 5sin t dt = et + 5cos t |x0

= ex + 5cos x− (e0 + 5cos 0)
= ex + 5cos x− 6

So, g′(x) = d
dx [ex + 5cos x− 6] = ex − 5sin x.


