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Instructions:

- This examn has 14 questions and 17 pages. The last two pages are for your preliminary
calculations.

- Questions 1-8 are multiple choice questions (MCQ), each worth 5 points
(no partial points). Write your answer (a letter A-F) in the table below.

- Questions 9-14 are long answer questions (LAQ), each worth 10 points.

- A correct solution (for LAQ) requires a clearly written and fully detailed so-
lution. Use the space following the question, or if necessary, the back of any page.

- The only calculators which are allowed are TI-30, TI-34, Casio FX-260,
FX-300, scientific and non prgrammable

Multiple choice 1 2 3 4 5 6 7 8 Total
questions (40)

Put your answer | & B | DD A D| A B

Long answer 9 10 11 12 13 14 Total
questions (60)

Your result




MAT2322B - Final exam 2

Problem 1 (MCQ) Let f(x,y) = 22 + zy + y* with (z,y) € R®. Find and classify the
critical points of f. Which of the following statements is true?

A. fhas 1 local maximum and 1 saddle point

3 B. | fhas 1 local minimum and 1 saddle point

C. fhas 1 local maximum and 1 local minimum

D. f has 2 saddle points .

E. none of above
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Problem 2 (MCQ) The double integral fol le2 f(z,y)dydx gives the integral over a region
D C R? which is described as a type I region. Which of the integrals below describes the
same integral, but with the integral expressed using D as a type II region?

A. j; fol Sz, y)dxdy
‘ B. &fol fo‘/gf(x,y)dxdy
c. | f;ﬂ flx,y)dzdy

D. [ Y dedy
E. none of above

Soludion

i
P
N
Qr

~—

G
n
W
I~
-

- D=

1
—N>
—~

N

Qs

~

o

In

X O
[2,




MAT2322B - Final exam

Problem 3 (MCQ) Let E be the solid in the first octant, i.e. x, y, z >0, and bounded by

the coordinate planes and the plane z = 1 —x —y. Which of the following values gives the
volume of ¢

A1
B. !
c !

D}

E. none of above
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Problem 4 (MCQ) A wire has the shape of the parametrized curve C = {F(t) = (t?,3t,4t), 0 <
t <6}, and has a mass-density given by p(z,y,z) =y. Which of the values below gives the
total mass [, pds of the wire?

A. 49
B. 128
C. 254

E518

E. none of above
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MAT2322B - Final exam 6

Problem 5 (MCQ) Let C be the portion of the circle 2* + y* = 1 which lies in the first
quadrant (x > 0, y > 0), oriented counterclockwise. Let F(x,y) = (xy,0). Which of the
following values equals the line integral [, F - dr ¢

[a)
B 1
c !
D. 3
E. none of above &
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MAT2322B - Final exam

Problem 6 (MCQ) A thin sheet S has the form of the portion of the cone K = {(z,vy, 2), z =
V&t + y%} which lies in the first octant, i.e. x >0,y > 0, z > 0, and between z = 0 and

2z = 2. The mass-density of this sheet is given by p(x,y,z) = . Which of the values below
equals the total mass [ pdS of this sheet?

A V2 Z
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B. ¢

C. 8\/§ :

none of above
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MAT2322B - Final exam 8

Problem 7 (MCQ) Let F be the vector field F(z,y, z) = (—y,x,z), and let S be the cylinder
2?2 +y? = 4, between z = 0 and z =4, oriented away from the z-axis. Which of the values
below cquals the flur integral [ gF-dS?

A 0

B. 1
C. 2
D. 4

E. none of above
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MAT2322B - Final exam

Problem 8 (MCQ) Of the vector fields below, only one is such that there exists a scalar
function f(z,y,z) with F =V f(x,y,z) in R3. Which one?

A, F=(z0—x)

| B\ F= (242"

C. F=(y,—x,0)

D F:(O’Za_y)

E. F=(xyz,0,0)
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MAT2322B - Final exam 10

Problem 9 (LAQ) Let f(x,y) = 2> = 4>+ 2 and D = {(z,y) | 2* + y* < 1}. Find the
maximum and minimum values of f in D.

Sof

:c,p, of £ D fx .
5

(2,9,

"
»
®

"

o

N

W
\
N
(<
!
[4

> 0P, oi/‘,e o 9D

e D= { (@20,58), 0sB 2T Y.

’ 5(97 :'r(a»e;swb) - loe- SuE + L= Con(20) * 2

S
~
i

4 [o\.’quin’l‘ .

o.? tl (2,9) )
4
pen 2 4 E

— mayx = % @

~F mivy =
ke CP ew. OD Gm be ﬁuv‘ wft oﬁw mu,Ukrbus
fx 3‘51 Lxo= N2 x(1-%) =2 i
f:] . 25;, &= 25 = Q('?J) (= 3(4 +A)= O (2
g i g g Ao
=tl, 5% (o,11)



MAT2322B - Final exam 11

Problem 10 (LAQ) Compute [, sin(z® +y?)dA, where D C R? is the region above x-azis
and bounded by the circle x> +y* = 1 and the x-axis (upper half disk with radius 1 and center
at the origin).
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MAT2322B - Final exam 12

Problem 11 (LAQ) A solid object occuppies the region E in the first octant (i.e. x,y,2>0)
and is bounded by the planes =0, y =0, z = 0, and the plane with equation 2x+y+2 = 1.
This object has mass-density given by p(z,y,z) = 48y. Find the total mass of this object.
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MAT2322B - Final exam 13

Problem 12 (LAQ) Compute' the triple integral fo f'4 0 N AT (2 2y 2?)3dadyda,
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MAT2322B - Final exam 14

Problem 13 (LAQ) A vector field ﬁ(x,y,z) is such that V x F = (0,0,2z2). Using Stokes

theorem, compute the line integral I = fc F - dr where C is the oriented closed curve given
by C = {r(t) = (2cos(t),2sin(t),3), 0 <t < 27}.
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MAT2322B - Final exam 15

Problem 14 (LAQ) Consider the vector field F(z, y,2) = (yz + T, x2*
(a) Compute the divergence of F, i.e. compute V - F.

(b) Let I denote the three-dimensional parallelepiped (rectangular box) region defined by
0<x<10<y<2 0<2<3, andlet S denote the surface which is the boundary of E,
oriented outwards. Compute the flux integral [, s F.dS by using Gauss Divergence theorem.
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