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4. In Part 2 (Problems 16-21), present your solutions in the space provided. Show all your work neatly and concisely
and clearly indicate your final answer. You will be graded not merely on the final answer, but also on the quality
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PART I: Multiple Choice. 3 points each

1. If the graph below is that of the derivative, f ′(x), of a function f(x), what are the x coordinates of the inflection
point(s) of f(x)?
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(a) x = 0

(b) x = −4, x = 1, x = 3

(c) x = 1

(d) x = ±2

(e) There are no points of inflection

2. If the graph below is that of the derivative, f ′(x), of a function f(x), where is f(x) decreasing?
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(a) (−4, 1) ∪ (3,∞)

(b) (−∞,−4) ∪ (1, 3)

(c) (−2, 2)

(d) (−∞,−2) ∪ (2,∞)

(e) (−∞, 0)

3. lim
x→∞

(ln(x+ 2)− ln(3x+ 1)) =

(a) ln
1

3
(b) 0

(c) 1

(d) ∞
(e) −∞

4. Given that f(x) is defined everywhere except x = −3 and f ′(x) =
x2(1− x)

(x+ 3)3
, on what intervals is f(x) increasing?

(a) (−∞, 0) ∪ (1,∞)

(b) (−3, 0) ∪ (1,∞)

(c) (−∞,−3) ∪ (1,∞)

(d) (−∞, 0) ∪ (0, 1)

(e) (−3, 0) ∪ (0, 1)
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5. Find f ′′(1) if f(x) = arctan(2x).

(a) −16

25

(b) −8

9

(c) −4

9

(d) − 8

25

(e) − 2

25

6. Calculate sin(arctan(2)).

(a) 2

(b)

√
3

2

(c)
2√
5

(d)
2√
3

(e)
1√
5

7. Find
dy

dx
if y = (1 + 2x)x

2

.

(a)
dy

dx
= (1 + 2x)

x2

(

2x ln(1 + 2x) +
x2

1 + 2x

)

(b)
dy

dx
= (1 + 2x)

x2

(

2x ln(1 + 2x) +
2x2

1 + 2x

)

(c)
dy

dx
=

(

2x ln(1 + 2x) +
2x2

1 + 2x

)

(d)
dy

dx
= (1 + 2x)

x2

(

4x

1 + 2x

)

(e)
dy

dx
= x2(1 + 2x)x

2
−1(2)

8. Find f ′(e2) if f(x) = ln(1 + lnx).

(a)
1

2e2

(b)
e2

1 + e2

(c)
1

1 + e2

(d)
1

3e2

(e)
1

e2 + 2e
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9. Find the x coordinate where f(x) = x
√
x+ 1 has a local minimum.

(a) x = −1

3

(b) x = −2

3
(c) x = −1

(d) x = 0

(e) None, f(x) is always increasing.

10. Find an antiderivative of f(x) =
x3 − x2 + 5

x4
.

(a) ln |x|+ 1

x
− 5

3x3
+ C

(b) ln |x|+ 1

x
− 1

x5
+ C

(c) ln |x|+ 1

3x3
− 5

3x3
+ C

(d) ln |x|+ 1

3x3
− 1

x5
+ C

(e)
x0

0
+

1

x
− 5

3x3
+ C

11. Find lim
x→1

e2x−2 + x2 − 2

ln(x) + 2x− 2
.

(a) 0

(b) 1

(c) 2

(d)
4

3

(e)
2

3

12. Solve log2(x
2 − 38)− log2(5− x) = 1 for x.

(a) x = 6

(b) x = −8, x = 6

(c) x = −8

(d) x = 8

(e) No solution
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13. Find the sum
98
∑

i=2

(

1

i+ 1
− 1

i+ 2

)

.

(a)
1

3

(b) 0

(c)
49

100

(d)
1

100

(e)
97

300

14. Find the absolute maximum and absolute minimum values for f(x) = (x2 − 1)3 on the interval [−2, 2].

(a) Absolute maximum: 27. Absolute minimum: 0.

(b) Absolute maximum: 27. Absolute minimum: −1.

(c) Absolute maximum: 108. Absolute minimum: −108.

(d) Absolute maximum: 125. Absolute minimum: −1.

(e) Absolute maximum: 125. Absolute minimum: 0.

15. Find the inflection point(s) for f(x) = xe2x.

(a) (−1

2
,−1

2
e−1)

(b) (−2,−2e−4)

(c) (0, 0)

(d) (−1

4
,−1

4
e−1/2)

(e) (−1,−e−2)
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PART II: Work Out

Directions: Present your solutions in the space provided. Show all your work neatly and concisely and Box your

final answer. You will be graded not merely on the final answer, but also on the quality and correctness of the work
leading up to it.

16. (5 pts) Find the derivative of f(x) = 2tan
3(x)

17. (7 pts) Find lim
x→∞

(

1− 2

x

)x

. Show all steps.
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18. Consider f(x) = x ln(x) + 2x

a.) (2 pts) Find the domain of f(x).

b.) (4 pts) Find lim
x→0+

f(x).

c.) (6 pts) Find the interval(s) where f(x) is increasing or decreasing and identify the local extrema of f(x).

d.) (4 pts) Find the interval(s) of concavity of f(x).
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19. (8 pts) A closed box with a square base is to be constructed. If the surface area of the box is 16 square centimeters,
find the dimensions of the box with maximum volume.

20. (6 pts) Approximate the area under the graph of f(x) = 2
√
x, above the x-axis, from x = 1 to x = 4 using the

partition points P = {1, 2, 3, 4}. Choose x∗

i to be the left endpoint of the ith subinterval. Use the grid below to
sketch the curve and the approximating rectangles.

x−axis

y−axis

5

5

−5

−5
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21. (8 pts) Suppose it is known that r′(t) = 〈cos t+ t, et + 1〉 and r(0) = 〈−1, 1〉. Find r(t).

22. (5 pts) The number of bacteria in a culture is increasing according to the law of exponential growth. If there are
initially 125 bacteria and the number of bacteria at time t = 2 hours is 350 bacteria, find the number of bacteria,
y(t), in the culture at time t hours.
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