
Review Sheet for Midterm Quiz 4

1. Use an appropriate linearization L(x) to approximate
1√
101

. Give your approximation as an exact

value, e.g., you may give an unsimplified rational expression as the approximation.

(a) What function should be used for f(x)?

(b) What number a should be the center of the linearization?

(c) Find the linearization L(x) for your choices of f(x) and a.

(d) What is the approximation for
1√
101

given by L(x)?

2. The diameter of a sphere is measured as 120± 1 cm and the volume is calculated from this measure-
ment. Estimate the percentage error in the volume calculation.

3. Find the absolute maximum and minimum values and where they occur for the function

f(x) = sin−1
(x

3

)
− 2

3

√
9− x2

on the interval [−3, 3].

(a) Find the first derivative f ′(x).

(b) Find the critical values for f . f has critical value(s) x = . (Use commas to separate
values as needed.)

(c) The absolute maximum value for f is and it occurs at x = . (Use commas
to separate values as needed.)

(d) The absolute minimum value for f is and it occurs at x = . (Use commas
to separate values as needed.)

4. True or False.

(A) If f is a function with domain [8, 12] that is differentiable on the interval (8, 12) with f(8) = 1
and f(12) = 41, then f ′(c) = 10 for some number c in (8, 12).

◦ True.

◦ False.

(B) If f is a polynomial that is an odd function and f(3) = 15, then the equation f ′(x) = 5 has at
least two solutions.

◦ True.

◦ False.

(C) Suppose that G(x) is a function that has the following properties:

• G(x) is differentiable on the interval [−10, 9];

• x = −6 and x = 6 are the ONLY critical points of G(x);

• G(−6) = 6 and G(6) = −7.

Then the Extreme Value Theorem says that the absolute maximum is at x = −6 and the absolute
minimum is at x = 6.

◦ True.

◦ False.

(D) Suppose that G(x) is a function that has the following properties:
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• G(x) is differentiable on the interval [−10, 9];

• x = −6 and x = 6 are the ONLY critical points of G(x);

• G(−6) = 6 and G(6) = −7.

If F ′(x) = G′(x) for all x in [−10, 9] and F (−6) = −2, then we have enough information to find
F (6).

◦ True, since F (6) = .

◦ False.

(E) Suppose that G(x) is a function that has the following properties:

• G(x) is differentiable on the interval [−10, 9];

• x = −6 and x = 6 are the ONLY critical points of G(x);

• G(−6) = 6 and G(6) = −7.

Then there exist at most three solutions to the equation G(x) = −1.

◦ True.

◦ False.

5. Below is the first derivative of a continuous function y = f(x). Find y′′ and the sketch the general
shape of the graph of f .

y′ = x−2/5(x− 3).

(a) Find the critical points of f .

(b) Find the intervals where f is increasing or decreasing. (Use interval notation and commas to
separate intervals as needed.)

(c) Find the x-values of the local extrema. (Use commas to separate values as needed.)

(d) Find y′′.

(e) Find the intervals of concavity for f . Use interval notation and commas to separate intervals as
needed.)

(f) Find the x-values of the inflection points for f . (Use commas to separate values as needed.)

(g) Sketch the general shape of the graph of f .

6. If possible, find the limit in parts (a)-(d).

(a) lim
x→0

sin(10x)− 10x

13x3

(b) lim
x→10+

(
1

x− 10
− 1

ln(x− 9)

)
(c) lim

x→∞

(
x + 6

x− 7

)2x

(d) lim
x→0

f(tan(2x))

7x + f(sinx)
, if f is a differentiable function such that lim

x→0
f(x) = 0 and lim

x→0
f ′(x) = 13.

7. What are the dimensions of the lightest open-top right circular cylindrical can that will hold a volume
of 729 cm3?

8. Your landscaping business must construct a rectangular rose garden and build a fence around the rose
garden. The client has specified that the rose garden be exactly 100 square feet in area. Two sides
of the fence must run north-south and they must be extra strong to protect against the prevailing
east winds. The cost of the fencing used on the two sides that run north-south is $6 per foot. The
fencing used on the east-west sides of the rose garden cost $4 per foot. What is the minimum cost of
such a fence around the rose garden?
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9. A covered box is to be made from a rectangular sheet of cardboard measuring 15 inches by 24 inches.

x y

x

z

This is done by cutting out the shaded regions of the figure and then folding on the dotted lines.
What are the dimensions x, y, and z that maximize the volume?

10. A small island is 3 miles from the nearest point P on the straight shoreline of a large lake. If a
woman on the island can row a boat 3 miles per hour and can walk 4 miles per hour, where should
the boat be landed in order to arrive at a town 11 miles down the shore from P in the least time?
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