
1. (10) Evaluate

∫
x ln x dx.

1



2. (12) Evaluate

∫ 1√
2

0

x2

√
1− x2

dx.



3. (10) Determine whether the following series is convergent or divergent.

∞∑
n=1

cos(n4) + sin(n5)

n9

Mention any test(s) that you might use and verify that it is applicable.



4. (12) Find the radius of convergence and the interval of convergence of the following series.

∞∑
n=1

(−5)n+2(x− 1)n

n2



5. (14) Find the first 2 nonzero terms in the Maclaurin series for f(x) = tan x.



6. (12) Find an equation of the plane which contains the x-axis as well as the line given by
the parametric equations x = t, y = 2t, z = 3t.



7. (10) Find the arc length of the curve s(t) = 〈et sin t, et cos t, 1〉 from t = 0 to t = 1.



8. (10) The gradient of f(x, y, z) is

∇f = 〈2xyz + 2ez, x2z − cos y, x2y + 2ez〉,

where x = s2t, y = t3, and z = es. What is
∂f

∂s
? You need not simplify your answer (but it

should contain no ∂ symbols).



9. (12) Find an equation of the line through (1, 2, 0) which is orthogonal to the tangent plane
of the surface given by z cos(xy) + x2 − y3z = 1 at the point (π, 1, π2 − 1).



10. (14) Consider the function f(x, y) = x3+y2−xy. At the point (1, 1), in what direction(s)
is the rate of change of f equal to zero? Please give your answer as one or more unit vectors.



11. (14) (a) Find the rate of change of the function f(x, y) =
√

24− x2 − y2 at the point
(4,−2) in the direction given by θ = π

6
.

(b) In what direction does f of question 11(a) attain its maximum rate of change at the
point (4,−2)? (You need not specify the direction by an angle.)



12. (20) Find and classify all the critical points of the function f(x, y) = 3x− x3 − 3xy2.



13. (25) For each of the following statements, fill in the blank with the letters T of F
depending on whether the statement is true or false. You do not need to show your work
and no partial credit will be given on this problem.

(a) If lim
(x,y)→(2,4)

f(x, y) = 3, then f is continuous at (2, 4).

ANS:

(b) Suppose the linearization of a function z = f(x, y) at the point (4, 2) is L(x, y) =
3x + y − 3. Then the differential as x and y change from (4, 2) to (3, 3) is dz = 9.

ANS:

(c) The sequence {(−1)n(1− 1
n
)} is convergent.

ANS:



(d) The series
∞∑

n=1

(−1)nn

n + 1
is divergent.

ANS:

(e) a · (b× a) = 0.

ANS:
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