MATH 2411 UNIFORM FINAL EXAM

May 5, 2007
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Directions:

1 Complete the section above.

2 Put your name and section number on the next page of the test. You should
have 9 pages of the test questions.

3. Show all work and be neat! if we can not follow your work, you will not receive

4

5

any credit.
If you are confused about what a problem is asking, ask your instructor. You
may not ask for hints or a verification on how you have completed a problem.

You are not allowed notes, calculators or computers.
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Name Seaction #

1. Let R be the region bounded by the y-axis and the functionsy =2, and y= J/x as shown below.

/4

a. {5 points) Set up and evaluate the integral to find the area of R.

b. (4 points each )} Set up, but do not evaluate, the integral to tind the volume of the solid formed by rotating

the region R

i. about the y-axis.

ii. about the liney =3.
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2. (5points) The cylindrical tank shown is half-full of water. The height of the tank is 6 m and the diameter is 4 m.
Set up, but do not evaluate, the integral you would use to find the amount of work necessary to pump all of the water

out over the side. Note: The density of water is 1000 kgims.

x
3. Let f be the continuous function shown below for -3 = x <3, and let g(x)= jf(t)dt

R |
N

31 ] e

4

a. ( 2 points each ) Evaluate the following:

g0)=—______.9(3)= 9 ()=, g"(1)=

b. (3 points) Forwhatvalues of x in (-3, 3) is function g increasing?

c. (3 points ) For what values of x in (-3, 3 ) is function g concave down?

d. (4 points) Sketchthe graphofgon-3<x<3

Inx

4. (4points) It hix)= [sin(t?)dt, then h'(X)=
1
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5. {6 points each } Evaluate the following integrals. Show all work.

¢ [x€inxdx
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6. Given tha differential equation g—: = % ,
a. (5 points ) On the grid provided below, for-2=x =<2 and -2 =y = 2, sketch a slope field at the 25 points
indicated.

b. {2 points) On the slope field above, sketch the graph of the particular solution of the differential equation that
contains the point (1,1).

c. (4 points) Analytically, find the particular solution to the differential equation that contains the point (1,1).

Solve your answer for y.
) . . ) ) . dy  ye* - .- o
7. (5 points ) Find the particular solution to the differential equation i ———-; that satisfies the initial condition

y(0) = 1. (You do not need to solve your answer for y.)
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8. (6 points) Evaluate the following improper integral. Show alf work.
3

X
E‘sz_gdx

SERIES TESTS
T. nth Term Test 3. Ratio Test 5. Integral Test
2. Speciaf Series Tests: 4. Limit Comparison Test 6. Alternating Series Test
a. Geometric Series
b. p-series

In{r?
n+1

9. (3 points} Detemmine if the sequence { )} converges or diverges. I it converges, determine the value that it

converges to.

10. (5 points) Determine whether the following series converge or diverge. State the test you are using and show all
work.

Sn.e™
n=1

11. {4 points) Determine if the following geometric series is convergent or divergent. If it is a convergent series, find its

sum.

2
" A b1
—— g —

1 3
416764 2867
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12. {6 peints) Determine whether the altemating series:

- (_-nn

is divergent or convergent. If it is convergent, determine if the series is absolutely convergent. Show all work.

= 2"(x+3)"

13. (7 points) Determine the interval of convergence for the power series Y, 1 Show all work.
n=0
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14. {8 points ) Use the definition of the Taylor serles to find the lirst 4 terms of the Taylor series centered at ¢=0
for H{x)= e™>*_ Then wiite the series using sigma notation.

. . . e _1 n-1
15. (5 points each ) Given the Taylor Series representation: In{1+x)= ):(——31— X"
n=1

Write the first four terms for the Taylor Series that represents each function below. Then write the series using sigma

notation.
a xln(1+ x2) =
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16. ( 3 points ) Convert the paint whose rectanguiar coordinates are { 0, -4)to polar coordinates.

(

t

17. (6 points ) Given the polar equation =1+ 2sin®, first sketch the
coordinates. Then use this graph to sketch the corresponding polar ¢

)

T

cW
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18. Given the polar equation r = 4cos®, shown helow

-

a (6points) Find dy/dx at 6= 1U/6.

b. (6 points) Find all values of 8, 0= 6 = 2r1, where the tangent line is horizontal. Show your work.

¢. (B points) Set up, but do not evaluate, the integral you would use to find the shaded area of the region
shown below.
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