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There are 10 questions, each worth 10 credit points.
e Show all your work clearly to receive full credit.
e Simplify and highlight your final answers for easy review.
e Answers submitted without supporting work will
NOT earn any credit.

1. Evaluate the following limites.

logy(22 — 1) — 22

(a) (5 points) Evaluate lirr%
T—

loga(27 4 1) 7
(b) (5 points) Evaluate lim 08a( x.—l— )=z
=0 sz

2. Let f(z) = m’—_zl defined over (—o0,1) U (1, 00).
(a) (5 points) Find the intervals on which f is increasing.
(b) (5 points) Find the intervals on which f is concave down.

3. Compute the indefinite integral
/ 3z® + 3% + sin(3z) dz.
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4. Evaluate/ n_zu du.
1 u

5. For the plane curve defined by the equation
z? cos(my) + zy +2 =0,
find the tangent line equation at (1, —1).

6. Find f("(0) of the function f(z) = cos(z3).
7. Find all saddle points of the function f(z,y) = zy — 2%y — zy*.

8. Use the method of Lagrangian multiplier to find the minimum of
f(z,y,2) =2z +y — 3z subject to the constraint z = z2 + o2

9. Find the unit tangent vector and the exact length of the curve
C:r(t) =t2i+6tj +4t%%, 0< ¢t < 1.

10. Evaluate the double integral

// y2e*VdA,
D

where D is the region enclosed by y =z, y = 4, and z = 0.
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