MA 114 Exam 4(1) Spring 2019

Name: Section:

Do not remove this answer page — you will return the whole exam. You will be allowed
two hours to complete this test. No books or notes may be used. You may use a graphing
calculator during the exam, but you may not use a calculator that has symbolic manipulation
capabilities of any sort. This forbids the use of TI-89, TI-Nspire CAS, HP 48, TI 92, and
many others, as stated on the syllabus. Absolutely no cell phone use during the exam is
allowed.

The exam consists of 10 multiple choice questions and 5 free response questions. Record
your answers to the multiple choice questions on this page by filling in the circle corresponding
to the correct answer.

Show all work to receive full credit on the free response problems. You should also show
your work on the multiple choice questions as it will make it easier for you to check your work.
You should give exact answers, rather than a decimal approximation unless the problem asks
for a decimal answer. Thus, if the answer is 27, you should not give a decimal approximation
such as 6.283 as your final answer.

Multiple Choice Questions
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Multiple Choice Questions

1. (5 points) Assuming that f(z) has a continuous second derivative, select the expression
that is equal to

[ H@r @) da

2. (5 points) Choose the proper partial fraction decomposition of

B 3+ 2
1@ = D=

[Do not attempt to compute the constants A, B, C, etc.]
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3. (5 points) If

what is k7
A.

T = W N =

B
C
D.
B

Spring 2019

4. (5 points) Only one of the following series is conditionally convergent. Which one?

A (-1)"In(n)
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5. (5 points) The surface S is obtained by rotating the graph of f(z) = €3, -1 <z <1,
about the z-axis. Choose the integral that gives the area of S.

27
A. 27T/ 3 \/1 + 9e3% dux
0
1
B. 7T/ 31 + 9¢e5% d
-1
1
C. 27r/ e3V/1 + 9e3% dx
-1
1
D. 271'/ V1+9e3r dx
-1
1
E. 27T/ e3/1 + 9eb* dx
-1

6. (5 points) Consider the curve with parametric equations z(t) = > and y(t) = In(t).
Find the slope of the tangent to the curve at the point (1,0).

A 1/3
B. 2/3
C. —2/3
D. 3

E. 3/2
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7. (5 points) Which of the following parametric curves is not a line segment?

A x=22+1, y=3t2+5, 0<t<1

B. z =cos?(t), y=2sin*(t), 0<t<1
C. z =tan?(t), y=sec?(t), 0<t<1
D.z=2t+1, y=3t2+5, 0<t<1
E. z=In(t), y=In(3t), 2<t<3
8. (5 points) Find the foci of the hyperbola
2 2
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9. (5 points) Find all the values of r for which y = €' is a solution of the differential
equation y” + 4y’ = 0.

A.

B
C
D.
B

r=20
.r=4
.r=2andr=-2
r=4and r =—4
.r=0and r=—4

10. (5 points) Which of the following substitutions would be most useful to evaluate the

integral

/(4 +92%) 732 dax?

Cr= 2tan(0), (—n/2 < 0 < 7/2)

2
2

L X = gsin(e), (—m/2 <0 <7/2)

2

.z = —sec?(0), (-71/2 <0 <7/)2)

3

LT = §sec(@), (—m/2 <6 <7/2)

2
x = gtan(Q), (—m/2 <0 <7/2)
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Free Response Questions
11. Let R be the region enclosed by the curves y = e, y=0,z=0,z=1 We form a
solid of revolution S by rotating the region R about the y-axis.

(a) (6 points) Use the method of cylindrical shells to write an integral giving the volume
V' of the solid S.

(b) (4 points) Evaluate the integral to find the volume of S.
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12. (a) (5 points) Use the identity

x 1 1
(1-22)(1—2) 1-20 1-—2x

and the formula for the geometric series to find the first 5 terms of the Maclaurin

series for
T

1@ = oma =

(b) (5 points) Use the Ratio Test to find the radius of convergence of the series

[e.9]

2(3" —1)z".

n=0
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13. (10 points) Find the area A of the region bounded by the polar curve

r=sinf +cosf, 0<6<m.
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14. Consider the ellipse with equation 922 — 18z + 4y? = 27.
(a) (4 points) Complete the square to put the equation in the form

(frf—h)2+(y—/f)2_

o T 1.

(b) (6 points) Give the endpoints of the major and minor axes of the ellipse and the
foci of the ellipse.
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15. (10 points) Find the solution to the initial value problem

y = 2xe™Y, y(0) = 0.
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