
Math 221 Worksheet 28

Friday December 5th 2019

Exam 2 Review Worksheet

(1) A function f(x) is differentiable everywhere and has the following second derivative.

f ′′(x) =
(2x2 − 288) (x+ 3)9 (x2 + 25)

20e16−x

Find the intervals of concavity for f(x) and state each x-value at which the graph of f(x) has an
inflection point.

(2) Determine the formula for a function f(x) which satisfies the following three conditions.
• f ′′(x) = 800e4x + 40 sin (x)− 25 cos (x)
• f ′(0) = 80
• f(0) = 20

(3) Determine a formula for f(x) given that it satisfies the following conditions.

• f ′(x) =
6x5 + x3 − 5x+ 8

x2 + 1
• f(1) = 2π − 5
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(4) Evaluate the following limit.

lim
x→∞

(
10e3x + 8

)5/x

(5) (4 points) Evaluate the following limit.

lim
x→1

(
ln
(
x6
)

+ 1
)1/ ln

(
x3
)
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(6) A function f(x) is differentiable on the interval (−∞,∞) and has the following first derivative.

f ′(x) = 6e5x
(
x2 − 4

)7 (
x2 + 9

)4
(2x− 30)10

(a) Find each critical number of the function f(x).

(b) State each interval upon which the function f(x) is increasing.

(c) State each interval upon which the function f(x) is decreasing.

(d) Find the x-value for each local maximum value of f(x).

(e) Find the x-value for each local minimum value of f(x).

(7) Suppose that g and g′ are differentiable everywhere and satisfy the following conditions.
• g(6) = 10
• g′(6) = 5
• g′′(6) = 3
Use a linear approximation to estimate the following quantities. Simplify and write your answers

in decimal form.
(a) g(5.7)

(b) g′(5.7)
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(8) Use a linear approximation to obtain a good estimate for (1006)2/3. Simplify and write your answer
in decimal form.

(9) Estimate
√

8 using one iteration of Newton’s Method.

(10) Fill in the missing information for the following theorems and tests.

Mean Value Theorem Let f be a function that satisfies the following two hypotheses.

(1) f is on the closed interval [a, b].

(2) f is on the open interval (a, b).

Then there is a number c in (a, b) such that .

Rolle’s Theorem Let f be a function that satisfies the following three hypotheses.

(1) f is on the closed interval [a, b].

(2) f is on the open interval (a, b).

(3) .

Then there is a number c in (a, b) such that .

The First Derivative Test Suppose that c is a critical number of a continuous function f .

• If f ′ changes from positive to negative at c, then f has a local at c.

• If f ′ changes from negative to positive at c, then f has a local at c.

The Second Derivative Test Suppose f ′′ is continuous near c.

• If f ′(c) = 0 and f ′′(c) > 0, then f has a local at c.

• If f ′(c) = 0 and f ′′(c) < 0, then f has a local at c.
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(11) Two vertical poles, one 4 m high and the other 16 m high, stand 15 m apart on a flat field. You
must support both poles by running rope from one spot on the ground to the top of each post.
What spot on the ground should you choose, in order to use the smallest amount of rope?

(12) Let (0, 0) be the lower left corner and let (x, y) be the upper right corner of a rectangle
as shown in the diagram. The upper right corner moves along the curve f(x) = 25e−3x so that
its x-coordinate is moving to the right at 4 cm/s. How quickly is the area of the rectangle changing
at the moment that the upper right corner of the rectangle has an x-coordinate of 10 cm?

(13) For each x > 0, a triangle is formed with vertices (0, 0), (x, 0) and (x, f(x)) where f(x) is the function
given below. What is the value of x which results in the triangle of largest area?

f(x) =
200

x2 + 4x+ 25
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(14) A cone-shaped coffee filter of radius 5 cm and height 10 cm contains water, which drips through a hole at
the bottom at a constant rate of 1.5 cm3 per second. How quickly is the height of the water in the filter
decreasing when its height is 6 cm ?

(15) A Ferris wheel with a radius of 10 m is rotating at a rate of one revolution every 2 minutes. How fast is a
rider rising when his seat is 16 m above ground level?

(16) There is a launch site for a hot-air balloon on the ground 20 meters away from an observer. The balloon
rises vertically at a constant rate of 2 meters per second. How quickly is the angle of elevation of the
balloon increasing 5 seconds after its launch?

(17) The volume of a sphere is increasing at a rate of 42π cm3/sec. How quickly is the radius increasing when
the diameter is 25cm? (V = 4

3πr
3)
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