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2 pd—a?
1. The following integral / / f(z,y) dy dx describes the integral of a function f over

0 Jo
a type I region in the x — y plane. Which of the following corresponds to the same integral,
but with the region of integration viewed as a type II region instead of a type I region?

A. /04_962 /02 f(z,y)dx dy

B. /04 /Om f(x,y) dedy

C. /04 /\/iTy f(z,y) dx dy

D. /way /04 f(z,y) dydz

E. /Om /04 f(z,y) dz dy

F. /02 /04y2 f(z,y)dx dy

2. If f(z,y) is a differentiable function such that V f(3,4) = 7 4+ j, then only one of the
following lines is orthogonal to the level curve of f which passes through (3,4). Which one?

Ay=zx+1
By=7—zx
C.y=14
D.x=3
E.y=2x—-2

F.y=—2z+10
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3. Consider the surface which corresponds to the portion of the cone z = /22 4+ y? between
the planes z = 2 and z = 3, drawn below. What is the area of this surface?

A br
B. 27w
C. 527
D. 5v2
E. 227
F. V27

4. What is the total arclength of the parametrized curve 7'(t) = (2¢*/2) 7+ (cos t) j+ (sin ¢) k,
0<t<3?

A VE+1
B. 2
C.i+k
D. 0

E. 4

F. 14/3



MAT 2322A - Final Exam 4

5. If f(z,y) = 22* — 3y?, what is the global maximum value of f on the circle 2? 4+ y* = 17
0

1

JE 0 a Wwom
[\

6. If C is the oriented straight line segment in the plane starting at the point (1,1) and
ending at the point (2,2), and F(z,y) = 2y i+ 322 j, what is the value of the line integral

j/ F.dr?
C

A. 9

B. 28/3
C.29/3

D. 10

E. 31/3

F. 32/3
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Which of the following vector fields is conservative?
CF(z,y,2)=yi—aj

) ﬁ(x,y,z) =—2j+ yE

CF(x,y,2) = (v 42y +32) ]

 F(z,y,2) = 20yz23 7 + 2223 ] + 32%y22 k

. All of the above

HoEH g9 QW N

None of the above

8. If S is the disk 22 + y*> < 9, z = 4, oriented upwards (i.e. unit normal parallel to l;), and

ﬁ(az,y, z) = —zi— y]'— zlg, what is the value of the flux integral // F.dS?
S

=367k
36T
—36m
0

—Or

5 m o QW »

91
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9. Consider the two-dimensional region D drawn below, whose boundary is the oriented
curve C, also drawn. Let F(z,y) = P(z,y)i+ Q(z,y)j be a vector field with continuous
partial derivatives. Then which of the following equations corresponds to Green’s theorem?

A./CPd:B—I—Qdy://D (%—g—i) dz dy

B./ de+Qdy:// <8—P—8—Q) dzx dy
c dy
D

C./de—i—de:// (_Q_@_P) dz dy

foi \;
D./ Pda:+Qdy=// (8—])—@) dz dy

) >
E/ Pd:c+Qdy=// (aQ ap) da dy C

c dy
F/ de—l—@dy:// (8_@_0_[’) dx dy

c

L i+27 . _ .

10. If f(z,y) = ze¥ and 4 = 7 , then the directional derivative Dzf(2,0) is equal to
Al
B. V2
C. V3
D. 2
E. V5

F. V6
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11. Consider the vector field ﬁ(:z:,y) = (e"y? + 1)7 + 2e*yj. Show that the vector field
is conservative, then find a scalar function f(z,y) such that F(z,y) = V f(z,y). Finally,

compute | F - dF, where C' is some smooth oriented curve which starts at the point (1,2)

c
and finishes at the point (2,1).
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-

12. Consider the vector field F(z,y,2) = (22 —2)i+ (22 —y) j + (42 — 2) k.

(a) Compute the divergence and the curl of ]3, i.e. compute V-FandV x F.

(b) Using Stokes’ theorem, compute the line integral / E. dr’, where C' is the square
c

path that starts at the point (0,1,3), goes to (4,1,3), then onto (4,5,3), then to
(0,5,3), and finally back again to the starting point at (0, 1, 3).

N

1013y C

B 0,53
(4,1,3) Z
1~
1 (4,5,3)
21 =
hjﬁ‘,\m
2 4 5 y

6
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13. Consider the vector field F(z,y, 2) = (zz +sin y)i + (y* + 2) J + (3¢” — 32%) k.

(a) Compute the divergence and the curl of F.ie. compute V- F and V x F.

(b) Let E denote the three-dimensional solid region below the hemisphere z = /9 — 22 — 2

and above the cone z = /22 + y? (illustrated below), and let S denote the surface
which is the boundary of E (i.e. S is the “skin” of F), oriented outwards. Compute

the flux integral / / F.dS using any method you prefer. Note that although there

s
are a few different ways to compute this, some methods will yield much simpler compu-

tations than other methods, so choose wisely. In particular, some of the computations
you did in (a) above may be useful.
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14. Find and classify the critical points of the function f(z,y) = xy(20 — 4z — 5y) .

12
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15. Consider the solid object that is defined by the inequalities
>0
1<z?+y*<4
1 <2z<3.

This solid has a mass density given by §(z,y, z) = xz. Set up a triple integral in cylindrical
coordinates that gives the total mass of this solid, but do not evaluate this integral.
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16. Let K > 0 be some positive number, and consider the disk of radius K centered at the
origin: D = { (z,y)|2* +y* < K?}. Compute

[ cewian
D
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