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1. (10 points) Each of the following multiple choice problems has one correct answer. Circle it.
You do not need to show any reasoning.

(a) Suppose comp,b = |b|. Then the angle between a and b is...

(i) 30°. l l (i) 45°. (iif) 60°. (iv) 90°.
\h\ cosQ= 2

(b) Suppose S is the set of points P such that the distance from P to the z-axis is equal to
3. Then S is...

(i) a plane. (ii) a cylinder. (iii) a sphere. (iv) a cone.
2 T
l \311- 2z = 3 — "a € -1

(c) The surface z = x? + 2zy is tangent to the plane z = 6z + 4y — 8 at the point...

(i) (—2,3,-8) 3’ (i) (0,2,0). (iii) (2,1,ﬂ (iv) (4,0,16).
92

o2 = -2x
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5 5
(d) The value of / / (5 + sin®*(y2® + y*)) dy dz is between...
2 J3, 'S -

(i) 0 and_L (ii) 10 and 20. (iii) 20 and 30. (iv) 30 and 40.
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(e) The Taylor series for f(z) =

5 > centered at b = 0 converges on the interval...
-

(i) (—1,1). (ii) (=2,2). (iil) (—4,4). (iv) (—=v/2,v/2).
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2. (12 pts) Let L be the line of intersection of the two planes
r+y+2z=c and r—cy—cz=—1

where ¢ is some real number. Find a value of ¢ for which L is perpendicular to the plane
3r—y—2=0.
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3. (12 pts) Find the curvature of the ellipse
x=3cos(t), y=4sin(t), z=1,

at the points (3,0, 1) and (0,4, 1).
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1 1
4. (14 pts) Find and classify all the critical points of f(x,y) = 4zy — 3y + ] In(y).

Clearly show your work in using the second derivative test and label your answers.
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5. (14 pts) Compute the volume of the solid between the surface 22+ y+ 2z = 4 and the xy-plane
above the first quadrant.
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6. (12 pts) Compute

[ etermaa
R

where R = {(z,y) : 2* + y* < 9}.
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7. (12 pts) Let f(z) =1+ x + 2% + 32°.

(a) Find the second-degree Taylor polynomlal T5(x), for f(x) based at b = 1.

l;(,;)_| ¥x +x ¥3X° {.\(0 G
.c’(x)-’- | +2x *“’Ixz C())-n
g"(,&::ﬁ 1'% {"(,):30

T, ()= 6 +1aG) lo(x-)

[i-s, 1+]

(b) Determine an interval around b = 1 on which

‘Cm(x):\% — /V‘ Ty (z) — f(x)] < 0.024.
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8. (14 pts) Let f(z) = T

(a) Find the Taylor series for f(z) based at zero. Express your answer using sigma notation.
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b) Use the Taylor series you found in (a) to find the Taylor series for
(
g(x) = 2% In(1 + ).

Express your answer using sigma notation.
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