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Instructions:
¢ This exam has two parts.
Part I consists of partial-credit problems, Steps must be shown. Answers must be justified.
Part 11 consists of fill-in-the-blank problems. Only the clearly labeled answers will be graded.
e No electronic devices or computer algebra systems allowed for this exam,
¢ Usage of any theorem/formula must be clearly stated.

Part I: 15 points for each problem. Make sure your work is organized and logical.
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1. Sketch the curve y = (@+1) for £ > 1 and find its asymptotes (horizontal, vertical, slant). Find the
V-1
intervals of increase/decrease and concavity.
(= a]
2. Fwaluate the improper integral f F’Yﬁl_gj dz with the specified methods.
6 —
{a) Use trigonometric substitution = = 3 sec# first. Then evaluate the trigonometric integral.
(b) Find the partial fractions form of 5-3-(—5]1-:3)- Then evaluate the integral.

3. Use the method of Lagrange multipliers to find the maximum and minimum values of the function
f(z,y, z,w) = 2% 4 4y + 6z + 8w subject to the constraints 2% 4 y% 422 =5 and 2 +w = 2.

4. Use Green'’s Theorem to calculate the vector line integral f ¥ - dr, where
. _ p

_ 2ayi+ (P —af) ]
F(:r:,'y) - (12 +y2)2
and C is ANY positively oriented simple closed curve on R? that encloses the origin.

Part II: 4 points for each blank, Make sure you use the labels for the blanks.
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5. Evaluate the limits: mlﬂxgo [1 14 E] = (1), nlgl;o kE_l rE= (2) .

6. The gradient vector of the function f(z,y,2) = (2 + 32z)¥ at the point (1,1,1}is (3) .
dz dy

Now suppose a particle at (1,1,1) is moving on the surface f(z,y,z) = 5 with —1.

dz
Then i (4) .
7. BEvaluate the multiple integrals.

2 pd 2 2 VE—=zZ %-\/4—:52—1;2
f / e drdy= (5) , / f f (z? + 92 +42%) dz dy dz = (6) .
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8. Consider f(z) = ] @ dt.
4

Express f{1) as an infinite series: f{1) = (7) .

Define f{0) = 0. Then we can find the 2025-th derivative of f at z = 0: f202)(0)= (8) .
9. Find the interval(s) of » where the expression converges.
(2p+1)"

oo ] o0
fo ex:r:— . dz converges when pisin (9) . ’gm converges when pisin (10) .
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