Math 13200 - Section 58 — Midterm 2
May 6, 2016

Information and Directions

+ This exam will last 50 minutes.
« This is a closed-book exam.
+ No electronic devices are allowed to be used during this exam.

« Partial credit is given for showing your calculations and explaining your thoughts.

Name:

Problem Points Score
1 16
2 16
3 16
4 16
5 20

6 16




Problem 1 (16 points)

%x‘l —2x3 _2x% + 2.

In this problem, define the function f(x) = 5

Part 1 (8 points)

Find the critical points of f on the real line.

(Hint: The derivative of f exists everywhere, so there are no singular points, and we’re considering
the entire real line, so there are no end points. That leaves . . .)

Part 2 (8 points)

For each point in your answer from Part 1, use the Second Derivative Test to determine whether it is
a local maximum or a local minimum.



Problem 2 (16 points)

Suppose that I want to make a rectangle with the largest area I can, but there is a requirement that
the rectangle has two corners on the x-axis, and the other two corners on the parabola y = 4 — x?,
where y > 0 (see the picture below).

What are the width and the height of the rectangle I should choose to get the maximum area?



Problem 3 (16 points)
Part 1 (8 points)

The Mean Value Theorem for Derivatives says that if f is continuous on [a,b] and differentiable on
(a,b), then there is at least one number ¢ between a and b such that

fle) =

(Complete the formula by writing the correct expression in the box.)

Part 2 (8 points)

For the function f(x) = x> — 12x and the interval [-3,3], find one of the numbers c that the Mean
Value Theorem guarantees must exist.



Problem 4 (16 points)
Part 1 (8 points)

Find the indefinite integral (i.e., the antiderivative)

f 4x3 + sec?(x) dx

Part 2 (8 points)

Find the indefinite integral (i.e., the antiderivative)

f 6 sin’ (x) cos(x) dx



Problem 5 (20 points)

In this problem, define the function f(x) = x? + x — 2.

Part 1 (10 points)

Let n be some number.

Partition the interval [—4,2] into n pieces of equal length, and choose the sample points X; = x;.

X0 X1 =X1 X2 = X2 Xn—1 = Xn-1 Xn = Xn

[ | | |
| | | |

L ]

Find the value of the Riemann sum of f for this partition:
n
> FE)Ax
i=1

Your answer should be an explicit formula depending only on n (no occurrences of }, f, i, etc.)
Hints:

« To find Ax;, first determine the length of the interval [—4, 2]. If the interval is divided into n
equal pieces, what is the length of each piece?

« To find a formula for x;, note that x; is ahead of the number —4 by i X the width of one piece.

+ Here are some of the special sums-of-powers formulas, for your convenience:

n n

- 1 1 1 1 1
1=n i=-n’+-n i2=-n*+=n*+-n
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Part 2 (10 points)

Find the value of the definite integral

[jf(x)dx

by using your answer from Part 1 and the definition of the definite integral as a limit of Riemann
sums whose pieces are getting smaller and smaller.

(You may not use the 2nd Fundamental Theorem of Calculus, other than to check your answer
obtained from the definition.)



Problem 6 (16 points)

For this problem, define the function

Part 1 (8 points)

What is G(+/7)?

(Hint: Use basic properties of integrals.)

Part 2 (8 points)

What is G’ (\/7)?
(Hint: Use the 1st Fundamental Theorem of Calculus.)



