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1. Consider the function f(x,y) = 23y + 22%y + x —y. Which of the following expres-
sions corresponds to the tangent plane to the graph of z = f(x,y) at the point (z,y,2) =

(1.2, 7(1,2))?
A z=15x+ 2y

B. 2= B2%y + 4oy + Dz — 1)+ (23 +222 — 1) (y —2) +5
C.z2=5

D.z=15(z—-1)+2(y—2)+5

E.2=15+2]

F. This function is not differentiable at the indicated point, so the tangent plane does not
exist.

2. Consider the parametrized curve

1.,
F(t) = 5752z'+

22 3 - -
\3/_t§j+tkr, 1<t<2.
What is the total arclength of this curve?

A.
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3. For the function f(z,y) = xe™, what is the value of the directional derivative of f at the
point (1,0) in the direction of the vector @ = —*/75 i+ %557

. —1

0

| =0 a w o=
—

. Which of the following vector fields is conservative?
CF(z,y,2) = 22T+ €Y ] 4 cos(2) k
CF(x,y,2)=(x+y+2)7
CF(z,y,2)=yzi+az)+ zyz k

 F(z,y,2) = —zi + 2k

. All of the above

52 T <> B o B @ N ov B =

. None of the above
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5. Consider the function f(z,y) = 2? — 2y + 6z — y* + 2. Which of the following statements
about f is true?

A. f has a local maximum at the point (z,y) = (=3, —1)

B. f has a saddle point at the point (z,y) = (-3, —1)

C. f has a local minimum at the point (z,y) = (=3, —1) and a saddle point at (z,y) = (0,0)
D. f has a local maximum at the point (x,y) = (=3, —1) and a saddle point at (z,y) = (0,0)
E. f has a saddle point at the point (x,y) = (-3, —1) and a local maximum at (z,y) = (0, 0)

F. f has a saddle point at the point (z,y) = (=3, —1) and a local maximum at (x,y) = (0,0).

6. Which of the following expressions corresponds to the integral / / f(z,y)dydx
0 2

with order of integration reversed?

[ [ s
o [ [ e
o[ /01 o)y
o [ [, s
/ / f(, ) du dy
F /0/0 f () de dy
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7. Consider the vector field F(z,y) = (22 + 2y)7 + (22 + 2y) j, and let C be the circle
2?2 + y? = 4 oriented counter-clockwise. Then the line integral

/ﬁ-df
C

is equal to
A. -3
B. -2

C. -1

8. Consider the three-dimensional solid in the first octant which is bounded between
the spheres 22 + 4% + 22 = 1 and 22 + y* + 22 = 4, and the cones z = */Tgx/:ﬁ +y? and
z = v/3/22 + 2. This solid has a mass-density given by &(z,y,2) = 2. What is the total

mass of this solid?

5T

F. None of the above.
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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./CdeJery:// <5—P—8—Q) dx dy
. [ arsan- [[ (2-22) wa °
/Pda:+@dy—// <8Q ap) dx dy 1
/de+Qdy:// (a—Q—a—P>d C>
(5 -5)

10. Consider the parametrized surface S described by

—

F(@,z):20059;+2sin93+zk, 9<g,0§z§3,

H>I>l

and the scalar function f(x,y,z) = yz. What is the value of the surface integral / fdS?
S

A TV2
B. 8v/2
C. 9v2
D. 10v/2
E. 11v2
F. 122
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11. Consider the solid defined by the inequalities

0<2<8—2%—192
0<z <2,

0<y<l1

This solid has a mass density given by d(x,y, 2) = = + 2y. Find the total mass of this solid.
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12. Find the global extrema for the function f(z,y) = 22? + 3y*> — 4x — 5 on the disk of
radius 4, centered at the origin, 0 < 22 + 3% < 16.
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13. For the vector field F(x,y, z) = (a2y+ysin 2) i+ (zy®+ze®) j+ (zy+1?) k, compute the
divergence of F', i.e. compute V - F'. Then, using Gauss’ divergence theorem, compute

the surface (flux) integral F - dS, where S is the outward-oriented surface illustrated

S
below. Note that S is the boundary of the solid region D which is the portion of the cylinder
2?2 + 9% <1, 0 < z <2 which lies in the first octant.

z

0,02)
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y=1 r=1/1—1y2
14. Consider the integral / / ety dzxdy. Convert it to polar coordinates, and
y=0 =0

then evaluate the integral.
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—

15. Consider the vector field ﬁ(:z:, y) = (2z +ysin y) i + (zsin y + zycos y) J.
(a) Show that the vector field F' is conservative.
(b) Find a potential for F, i.c. find a scalar function f(x,y) such that F(z,y) =V f(z,y)

(¢) Compute the line integral / F. dr’, where C'is the oriented straight line segment that
c
starts at (x,y) = (0,0) and ends at (x,y) = (1,7/2).
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16. Consider the vector field F(z,y, z) = (—yz+ae™ )i+ (zz+ysin(y?)) ]+ (e* +z cos(2)) k,
and let C' be the oriented curve illustrated below consisting of the four straight line segments
which run from (2,-2,3) to (2,2,3) to (—2,2,3) to (=2, —2,3) and then back to (2, -2, 3).

Compute the line integral F . dF using either a direct computation, or using Stokes’

c
theorem. Note that one of these two methods will yield a much simpler computation than
the other one, so choose the method carefully.

(-2,-2,3) (-2,2,3)

e

(2,-2,3) (2,2,3)
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