Math 182 Fall 2013 Final Exam Name

1.
Write the integral(s) that calculates the area of
the nonshaded (white) region bounded by the
curves.

g(x)

2. Evaluate each definite or indefinite integral. Show all work in order to earn full credit.
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3. Determine whether each integral is convergent or divergent. If the integral converges, tell what it

converges to. Show all work to earn full credit.

f 4te™ dt
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4. Consider the region bounded by the curves y=x? and y=x +2

SET UP the integral(s) to find:

a) The volume of the solid formed
by rotating the region about the line x =35.

DO NOT EVALUATE THE INTEGRAL.

b) The arc length of the boundary of the enclosed region.
DO NOT EVALUATE THE INTEGRAL.

(Note: Picture is not to scale.)



5a) For the point with Cartesian coordinates (\/§ ,1) 5b) For the point with polar form (\5 , W4),
write the point in its equivalent polar form.

give its equivalent Cartesian coordinate.

5¢) Choose the letter of the polar graph that matches the equation
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6. Find the solution to the initial value problem:

x dx =y,

y(1) = -1/2




7. The onset of an influenza epidemic is modeled by the equation dP/dt = kP where P(t) is the number
of infected people at time ¢ (in days). Suppose the epidemic begins with one case on Day 0 and that there
are 20 cases one week later on Day 7.

a) Find the growth rate constant &, accurate to three decimal places.

b) When will the epidemic reach 100 cases? Give your answer correct to the nearest day.



8. Tell if each series converges or diverges, and which test you used to determine this. (There may be
more than one correct letter.) Only write in column 3 if your answer is letter B, C or F.

Converge Letter of function A. nth term test
or diverge? Test used or ratio
S T
cos(—)
a. n=l n B. Comparison to (name function)
i 1
b. =l NI+ T C. Limit comparison to (name
function)
= Inn
3
c. a1 n D. Ratio test

E. Alternating series test

+1
d. =0 (7)(1 F. Geometric series (name r)

o (r-3)"

9. Find all values of x for which this series converges: »-1 (n+1)4"



f(x) =

10.a) Write the Maclaurin polynomial of order 3 (i.e., the first four terms) for x+1

b) Write the first 4 terms of the Maclaurin series for f(x) = In(x+ 1)
(Hint: you may be able to use your work from part a) .)
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3. Determine whether each integral is convergent or divergent. If the integral converges, tell what it

converges to. Show all work to earn full credit. Uz - L z
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4. Consider the region bounded by the curves y = x?2 and y=x+2
SET UP the integral(s) to find: C 6‘/‘ /; rm ¢ J
a) The volume of the solid formed
by rotating the region about the line x=35.
DO NOT EVALUATE THE INTEGRAL. (Note: Picture is not to scale.) \ .
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DO NOT EVALUATE THE INTEGRAL.
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= y?, y(1) = -1/2

$obeh ude ><=/)j="l2'. So we have. -

{
i

— dy= —dlx
jjx C

= -
s il f4c L e x]+2
-2 _ “Ld “\\‘ ~'fa g
jU dj’Jx * 9= O4C O
%‘::,@hlxhc (=2 J n [x[+ 2

'lji = dnfx]+ e



7. The onset of an influenza epidemic is modeled by the equation dP/dt = kP where P(1) is the number
% of infected people at time ¢ (in days). Suppose the epidemic begins with one case on Day 0 and that there

& are 20 cases one week later on Day 7.

&
S a) Find the growth rate constant &, accurate to three decimal places.
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% b) When will the epidemic reach 100 cases? Give your answer correct to the nearest day.
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8. Tell if each series converges or diverges, and which test you used to determine this. (There may be
more than one correct letter.) Only write in column 3 if your answer is letter B, C orF.
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