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Instructions

e This is a 15 pages closed book exam. The only calculators which are allowed are
Texas Instruments TI-30, TI-34, Casio fx-260 and fx-300, scientific and non

programmable.

e Questions 1 to 10 are multiple choice questions. These questions are worth 2 points
each and no partial marks are possible. Please write your answers in the cor-
responding boxes in the grid below entitled “Answers to multiple choice

Qs”.

e Questions 11 to 16 are long answer questions and are worth 5 marks each, so organize
your time accordingly. A correct answer requires a full, clearly-written and
detailed solution. Answer each question in the space provided, using backs of pages

or the extra pages if necessary.
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1. A wire has the shape of the parametrized curve 7(t) = t* i+ tf—i— 3t IZ, 0 <t <2, and has
a mass-density given by f(x,y,z) =y + z. The total mass of the wire is
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2. A thin sheet S has the form of the portion of the cone z = y/x? 4+ y? which lies bewteen
z=1and z = 2, in the octant x > 0, y > 0 and z > 0, illustrated below. The mass-density
of this sheet is given by f (x y, z) = z. The total mass of this sheet is
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3. What is the value of the directional derivative of the function f(x,y) = zy? at the point
(2,3) in the direction of the vector 4 = ‘/73 i+ %j‘? ‘70 3 710
= =¥
J 9 74"S

9v/3 + 12
& L (22)= T fj(?ﬁ)f/l

B. 97+ 125
¢ 227,67 Dt (w) = (4 #27) (/,L+' 5)
D. 0 = ¢7Jg 4172
d—
E.«w =
F. 21 C@\/L C’
| P2 fy=2g =) ) raby ek kit 1D, O oSy geriyes
~ ” b J f
6#:1?3 =) In=d>x & 'Qg=9>g (x14) L ()"“f)
;)7([[——>)-:O ,ij(/—[-,\):o (o)) 2
(l)b) 3 M
x=o m!’>’—/ {[“’)‘)) 2 > ¥
O =) (x-—-—fl) U/l.) | .
cfl/( j/ (o) 2
([O)/{"llb>
[0|L)J[blvl)
4. Which of the following statements is true concerning the global extrema of the function

f(x,y) = 22 —y*+2omtheset B—={{e et +yi<12

@as a global maximum value of 3 at the points (1,0) and (—1,0) and a global minimum

value of 1 at the points (0,1) and (0, —1).

B. f has a global maximum value of 3 at the points (1,0) and (—1,0) and a global minimum
value of 2 at the point (0,0).

C. f has no global extrema on this set, but has a saddle point at (0, 0).
D. f has a global maximum value of 3 at (1,0) and no global minimum.

E. f has a global minimum value of 1 at the points (0, 1) and (0, —1), but no global maximum
value.

F. f has both a global minimum and a global maximum at (0,0), i.e. f is constant on the
set D.



MAT 2322A - Final Exam 4

5. Let C be the portion of the circle 22 + y* = 1 which lies in the first quadrant (z > 0,
y > 0), oriented counterclockwise. Let F'(z,y) = xzyi. What is the value of the line integral
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6. Consider the composite function ¢(s,t) = f(x(s,t),y(s,t)), where all functions are differ-
entiable. Considering the following data:

GI0,3) —T—], V2.5 =20+, o(L3) =2, y(1,3) =5, g—§<1,3>:_1, 21,8 = 4
dy _ dy

0
What is the value of the partial derivative a—g(l, 3)7
s

r _‘93 (h?d) = aﬁ()([),’b) 3[),3)) 2% (113 + af/xz/m Qnm)Dg (13)

@ 25 X 05 Y 95

C. -3 - 9;5 (2 )§)Q,>((/,3)+9_’£/2)5)a9 (h3)
- ERE S i
E. -1 = Q,[~I)+ /‘(’_'2’) -_—_L/

F.0



MAT 2322A - Final Exam 5

1 e’

7. The double integral f(z,y) dy dx describes integration over a region which is

0 J1
described as a type I region. Which of the integrals below describes the same integral, but
with the region of integration expressed as a type II region?
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F. None of the above
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8. Of the vector fields below, only one is such that there exists a scalar function f(z,y,z
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(x,y,2)=2*i4+y’j+ 2"k
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C. F(wy,2)=yi—aj

D. ﬁ(m,y,z):Z]—yk

E. Fz,y,2)=2i—z2j+y*k
F. F(z,y,2) = ayzi
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9. Consider the function f(z,y) = y*z + 2xy®> — 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) =
(2,1 ?

B.z2=2i4+15j

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

D. z =2x 4+ 15y

E.z=W+2-1)(x—-2)+ By*r +4ay+1)(y—1)+5
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10. Let F be the vector field F(xz,y, 2) = —yi+aj+zk, and let S be the cylinder #2+y? = 4,
between z = 0 and z = 4, oriented away from the z-axis. Then the value of the flux integral __
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11. Find and classify the critical points of the function f(x,y) = 23 + zy + 2y>.
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12. A solid object is in the first octant, bounded by the planes x = 0, y = 0, z = 0, and
z = 1—x —2y. This object has mass-density given by f(x,y,z) = 96y. Find the total mass
of this object.
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13. Consider the vector field F(z,y,2) = (yz + )i + (222 —y) ] + 2% k.

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

(b) Let E denote the three-dimensional solid brick region defined by 0 < < 1,0 <y < 2,
0 < z < 3, 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 Gauss’

S
Divergence theorem.
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14. Compute the triple integral

3 V9—z2 v 9—z2—y2
/ / / (2% +y* + 2*)? dz dy dz.
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Hint: Cartesian coordinates may not be the most appropriate choice of coordinates to do

this computation.
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16. A vector field F is such that its curl is given by V x F=2:F. Using Stokes’ theorem,
compute the line integral
jqf F- dF
c

where C' is the oriented closed curve 7(t) = 2cos(t) i + 2sin(t) j + 4k, 0 < t < 2. 74
3

C '57M\ﬂ-bwcla W%J{ASA&

T c

S
3-—‘) - . . 05Q=—2
x v (2,0)=4Cb L +458 M’JL b <E <2T
._a .
r&_ &7@24}\w8? , @:;:—61_5’/[5@24 +Aao(9j
li
jx9~a4 57%%% %u%,’

DQ ér‘j/(?x%SJ WE j] @M%) (o7) da o =

C [7)<F) —27£ W? y
mﬁ
47 T Jr

jfgdm/@:/%"LDQJQCJ/U@://-Q,T

0 0 0 32



MAT 2322A - Final Exam

(Extra page)

13



MAT 2322A - Final Exam

(Extra page)

14



MAT 2322A - Final Exam

(Extra page)

15



