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1. Which of the following must be true?

o 1 -
(A) lim Z =Pyt (B) If g(z) = |z — 2|, then lim i(%_—g(a does not exist

z—0 et z—0 eF T2+

(C) liIBl+ tan~1(1/x) does not exist (D) None of the above
T~

2. Which of the following must be true?

(A) The series Zln (

2 ) COnverges

oo . k
(B) The scriesz( lk‘i)
=1

converges absolutely

(C) The series z
k=2

Py diverges

(D) None of the above

3. Let f(z,y) = 2® — 122y + 8y%. Which of the following must be true?

(A) f(z,y) has three critical points (B) (2,1) is a saddle point of f(z,y)
(C) At the point P(1,1), f(z,y) increases fastest in the direction (-3/5,4/5)

(D) None of the above

4. Let €' be a smooth curve defined by r(t) and C is also represented as r(s) in terms of the
arc length parameter s. Which of the following must be true?

(A) ds == r'(t)di (B) the unit tangent T = %
dT
d

(C) the uuit normal N = (D) None of the above
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1. Let D be the region bounded by the parabola y = z% — z and the z-axis. Find the slope of
the line passing through the origin that divides D into two regions with equal area. (a)

2. The following figure shows a unit circle in the first quadrant. At what height (k) above the
z-axis should the horizontal line be placed so as to minimize the shaded area? (b)

¥
14

3. Find the limit: lim (ln(z5 ~1) = In(z3 — 1)). (c)

z—1+

4. Find the area of the surface generated by revolving the cardioid r = 1 + cosf around the
z-axis,  (d)

5. Find the first three nonzero terms in the Maclaurin series for the function

m/2
fwﬁ sl 1

1—-z?sin®t ——

o) (_1)7113_271
6. Find the sum of the series: Z W _@_

n=0

7. Find the average value of the function f(z,y,z) = 2%z + y2z over the region enclosed by the
surface z = 2% + y% and the plane 2 =1.  (g)

8. Let § be the part of cylinder y? + 2% = 4 that lies above the rectangle with vertices (0,0,
(1,0), (1,2) and (0,2). Find the area of the surface S. (h)
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L. (10 %) Evaluate ff F N dS, where F = (zy,3?,2z%y%), N is the outer normal and S

is the surface bounded by the parabolic cylinder z = 3? and the planes z = z, z = 0 and
i s,

(104}) Let C be a positively oriented, piecewise-smooth, simple closed curve in the plane

and let D be the region bounded by C. If f(z,y) is & scalar function with continuous first
and second partial derivatives in D, derive the following formula

[ (et )azay = [ FLas

where B V[N is the normal derivative, N is an outer unit normal, s is the arc-length
n



