SAMPLE 212 FINAL EXAM

1. (a) Evaluate: [ 5%tan(5%)dx
d

(b) Find - [\/10g3 :c}
T
(c) Does the graph of v + 23 + y? + y* + 2* + 2° = 1 have
symmetry about

(1) the z-axis? (ii) the zz-plane? (iii) the origin?

S
(d) What is the value of / sin(z°) dz. Explain why.
_Jw

2. (a) Let the function y(z) be the solution to the differential

, 1222 + 1222

couation y = e for which y(1) = 0. . Find v(z)
yrey 7,

explicitly as a function of .

(b) Find / 4z[sec(z® + 2)] dz.

3. (a) A package initially with a temperature of 150° F is
placed in a room maintained at 70° F. Assume the tempera-
ture difference between package and the room ¢ hours after the
peckage was initially placed, (AT)(t) = T(t) — 70, where T'(¢)
is the temperature of the package t hours after being placed in
the room, satisfies an exponential decay law. The temperature
of the package 2 hours after being placed in the room is 86° I,

(i) Find the function (AT)(t).

(ii) Find the temperature, expressed as a rational number
(i.e., a quotient of integers), of the package after 4 hours.

(iii) How long does it take for the package to reach 71°7

(b) Evaluate: /sec(3m +4)dz
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4. (a) Evaluate: / arctan z dr -

0
2 —2x — 4
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(b) Evaluate:/; = 122 dz

5. (a) Evaluate: /(tan z + sin® z cos «) sin 2z dz

[Suggestion: Use the double angle formula for sin 2:6]

(b) Evaluate: / V1 — 422 dz

6. (a) Which of the following iri‘lprop'er. integ‘ra‘lsﬁis/are con-
vergent? Show why.

(i) /01 %\%ﬁ dz (i) /loo re 2% dz

° rarctan z

111 dz
(1) 1 Vel +7

z+4+1ln x
(b,3) Find lim eVs2+e+1,

r— 00

T. State, for each series, whether it converges absolutely, con-
verges conditionally or diverges. Name a test which supporis
cach conclusion and show the work to apply the test.
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8. (a) Find the interval of convergence of the power series
(& D]

T 9"Vn? + 4
Remember to check the endpoints if applicable.
(b) Sketch the graph of the polar equation r = 3 + 2sin 6,

ard find the area which is both inside the graph and above the
7-axis.

9.  (a) Find the first four nonzero terms of the Maclaurin
series (i.e., power series centered at 0) for the function
g(z) = e
(b) Find the sum of the first four terms of the Maclaurin

o0 7

T
series for the derivative of the function f(z) = Z

1)
1

(c) Use the answer in part (b) to approximate f’(— 5) with

ar with an error of less than .01.

10.  (a) Graph 422 + 36y% + 922 4 162 — 20 = 0, and graph
the trace of the answer to (a) in the zy-plane.

(b) Sketch the portion of the graph of y = 1 — 2 which is
in the first octant. |



