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1. Problem 1. Multiple Choice (10 questions, 3 marks each)

Each question has four possible answers, labeled (A), (B), (C), and (D). Choose the most ap-
propriate answer. Write your answer in the space provided. Write clearly using UPPERCASE
letters. Illegible answers will be given a zero. You DO NOT need to justify your answer.

(1) Convert the following integral from spherical coordinates to rectangular (Cartesian) coordinates

s 2w 2
/ / / 212 gin ¢ dr df de
o Jo Jo

Qo y2_22
/ / / 21t ”’2+y2+z2(w + 42 + 2%) dz dy dz
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/ / / IV o dy dz

4y—z2

Va=z2Z 4— y2~z2
(0) / / / ol+y/a?+y2+2? g, dy dz

0 Jo 0
(D) none of the above ANSWER TO (1):
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(2) Find the tangent unit vector at (0,1, 0) to the space curve
— —
PH)=t7 +e 7 — 32K

where t € [-2,2].

V1 + e + 36t

(D) none of the above ANSWER TO (2):
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(3)Find the unit vector with positive z component which is normal to the surface z = zy + 3>
at the point (1,1,2) .

2 3 1
(a) (= AP AT \/ﬁ>
(B) (2,3,-1)
2 3 1
©) (- N URVTE \/ﬁ>
(D) none of the above ANSWER TO (3):
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(4)Find curl ¥ for the vector field
%
—ﬁ(:z:,y,z) — 3227 + 227 —zk.

ANSWER TO (4):
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(5)Find divF for the vector field
_)
?(z,y, z) = (cos:c)? + (2siny)? —-zk.

(A) (—sin x)7 + (2cosy)g
(B)

(©)
(D)

(
2cosy —sinz
0

none of the above ANSWER TO (5):
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(6) Which of the following vector fields is conservative?

A) Fla,y) = (2 —y2) 7 + @2 —a)]
B) F(z,y) = (2¢% + 25¢%) 7 + (a3 + 2¢) 7
C) ? (z,y) = (2ze™ + 2?ye™) i + (z3e™ + 2y)j

D) none of the above
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(

ANSWER TO (6): __
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(7) Let C be a positively oriented, piecewise-smooth, simple closed curve in the plane and let D
be the region bounded by C . Then the area of D equals:

1 1
(A) /Ciwdy - é-ydx

®) [ vao
C
1 1
(C) /cizt:dy—kayd:c

(D) none of the above ANSWER TO (7):
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(8) If C is the curve parametrized by 7 (t) = (3sin t)? + (3 cos t)?> for t € [0, 27| and
? — —
=@y-2)i +(@-2)7

Y

then the integral / ? A7 equals
c

A
B
C
D
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(

none of the above ANSWER TO (8):
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(9) Let E be a simple solid region and let S be the boundary surface of F, with positive outward
orientation. Then the volume of E equals:

A) //Sx?dg
B) //(x?+y7) is
//xz +y] +zk) d?

(D) none of the above ANSWER TO (9):
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(10) Evaluate

//S?.d?

where ?(:c, Y,2) = yz? + acz27 + y3—lg and S is the surface given by z* + y* + 2% = 16.
(A
(B
(C) =
(D

22

I—\O}—-‘

P N R N

none of the above ANSWER TO (10):
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Problem 2.
Evaluate

J[[a+aav

where E is the solid given by the relations
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Problem 3. ,
Find the area of the surface z = y% — 22 that lies between the cylinders z2 +3? = 1 and 22+ 9% = 4.




MTHE 227 : page 14 of 18

Problem 4.
Use Green’s Theorem to evaluate the line integral

/(y + €%)dz + (2z + cosy)dy
c

where C is the triangle with vertices (0,0), (0,5) and (5, 5) oriented counterclockwise.
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Problem 5.
Use Stoke’s Theorem to evaluate / —ﬁ . d7 where
I

— -
?(z,y,z) =yzi + 3mz? +e¥k

and C is the circle 2% + ¢? = 16, z = 5, oriented counterclockwise as viewed from above.
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Problem 6.
(1) For f(z,y,2) = 23 + zyz + €7, evaluate V.

(2) Evaluate [,(32? + y2)dz + z2dy + (zy + €° + 2)dz, where C is the line segment from (0,0, 0) to
(1,1,1).
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Problem 7.
Use the Divergence Theorem to compute the integral

//S?-d?

— — -
F(2,4,2)= (32 +20)7 + 5y +32) 7 + @+ 4) &
and S is the surface of the sphere of radius 1 and center (1,1, 1), oriented outwards.

where




MTHE 227 : page 18 of 18

Problem 8. Evaluate the triple integral

:1:2+y
/ / / xz dz dy dz
1— zz —_ $2_|_y2




