




Exam 3 MTH 229 Fall 2012 Total Pts:100 11/27/2012

Name: Total Received:

Show all work for full credit.

1. Use the method of substitution to evaluate the integral. (25 Pts)
(a)

∫
x2 sec2(2x3 − 1)dx (b)

∫
2exdx
(ex−5) (c)

∫ 4

0
x√
x2+9

dx

(d)
∫
(4x+ 4)

√
(x2 + 2x)dx (e)

∫
dx

x(lnx)3

2. Evaluate the integral. (12 Pts)

(a)
∫ 2

1 (x−sinx+1
2)dx (b)

∫
(csc2 x+ex− 1√

1+x2
)dx (c)

∫ π
4

0 sec θ tan θdθ

3. Use the Fundamental Theorem of Calculus, Part II to find the deriva-
tive of the given function. (8 Pts)
(a) f(x) =

∫ 2

x2(3t
2 − t− sec t)dt (b) g(x) =

∫ cosx

1
sin t
et2−1

dt

4. Find f if f ′′(x) = 2 + cos x, f ′(0) = 1, f(0) = 2. (10 Pts)

5. Find the linear approximation of f(x) = ex at a = 0.
Use this approximation to estimate e0.1 and find the error using a
calculator. (10 Pts)

6. Find the absolute maximum value and absolute minimum value of the
function f(x) = 2x3 − 3x2 − 12x+ 1 on [−2, 3]. (9 Pts)

7. A farmer has 1200 ft of fencing and wants to fence of a rectangular
field that borders a straight river. He needs no fencing along the river.
What are the dimensions of the field that has the largest area? What
is the largest area? (10 Pts)

8. For the function f(x) = x3 − 9x2 + 15x− 2, (16 Pts)
(a) find the intervals of increase or decrease,
(b) find the local maximum and minimum values,
(c) find the intervals of concavity and the inflection points,
(d) use the information from parts (a)-(c) to sketch the graph. Mark

the local minimum and local maximum values, inflection point in
the graph.

The End



Final Exam MTH 229 Total Pts:115 12/14/2012

Name: Total Received:

Show all work for full credit.

1. Evaluate the integral. (20 Pts)

(a)
∫
x2
√
x3 + 1dx (b)

∫ cos(lnx)
x

dx (c)
∫

e
1
x

x2 dx

(d)
∫ 1

0
xe−x2

dx (e)
∫
sec x(secx+ tan x)dx

2. A box with a square base and open top must have a volume of 32,000 cm3. Find
the dimensions of the box that minimize the amount of material used. (8 Pts)

3. A farmer with 1200 ft of fencing wants to enclose a rectangular area and then divide
it into four pens with fencing parallel to one side of the rectangle. What is the
largest possible total area of the four pens? (8 Pts)

4. Sketch the graph of a function that satisfies all of the following conditions. (8 Pts)
f ′(0) = f ′(2) = f ′(4) = 0,
f ′(x) > 0 if x < 0 or 2 < x < 4,
f ′(x) < 0 if 0 < x < 2 or x > 4,
f ′′(x) > 0 if 1 < x < 3, f ′′(x) < 0 if x < 1 or x > 3.

5. For the function f(x) = x+2
x−1

, find the following:
(a) horizontal and vertical asymptotes
(b) critical points
(c) the interval on which the function is increasing or decreasing
(d) the local minimum and local maximum values
(e) the concavity and the point(s) of inflection
Finally, use (a)-(e) to sketch the graph of the function. (13 Pts)

6. Evaluate the limit. (16 Pts)

(a) limx→0
ex−1−x

x2 (b) lim
x→0

(cscx− cotx) (c) lim
x→∞

x
1
x (d) lim

x→0

√
4+x−2
x

7. At noon, ship A is 100 km west of ship B. Ship A is sailing south at 35 km/h and
ship B is sailing north at 25 km/h. How fast is the distance between the ships
changing at 4:00 PM? (10 Pts)

8. Calculate y′ with respect to x for xy2 + 2x3y = x+ y. (8 Pts)

9. Find the derivative. (16 Pts)

(a) y =
(
x+1
x−1

)4
(b) f(x) = e(x

2+2x) (c) y = sin(cot(e(2x−lnx)))
(d) g(x) = sec x tan−1 x

10. Use the limit definition of derivative to find f ′(x) for f(x) = x2 − x+ 3. (8 Pts)

The End
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