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immediately the exam and academic fraud allegations will be filed which may re-
sult in you obtaining a 0 (zero) for the exam. By signing below, you acknowledge
that you have ensured that you are complying with the above statement.

(Signature):

Instructions

o 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
cach 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
vour 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.

___Answers to multiple choice Qs
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1. A solid three dimensional region is defined by the inequalities 0 < 2 < 2, 1 < ¥ < 4 and
0 < z < 1. If this solid has a mas‘; donsm glven by d(x.y.2) =r+y+z ﬁnd the total mass
of the solid.

J " [oagndndyd [ resgey

B.QT : ;D ( 720 ) o 7
I(;'z(; J S (Xf(jfi“)tlg 0/7:-[ (XJ*J/: +<z// v/
o
@marl (><f+’+*’))°Lf:ﬂ”‘>>‘+7)ch
(Z%Lﬁ’f)/qf 6+/16=2Y

i1

1
[~
[

Qk—ﬁ

2. Which of the following is true regarding the critical points of the function

z=fley) ="+ oy +y*?

A. The function has a saddle point at (0,0) and a local maximum at ( (—1)., »ﬁ)

e function has a saddle point at (0,0) and a local minimum at ( é—, ~ﬁ—,).

C. The function has no critical points.

D. The function has a local minimum at (0,0) and a local maximum at (— ~1’—)).

E. The function has a local maximum at ( (0,0) and a local minimum at (é —=).

F. The function has saddle points at both (0,0) and at (L, - L
f?‘: SX1+9 f =X +°29 j;w {7‘ f)‘a = {Sf: / lﬂj
f =02 1 = -3x" / —6xzo =) X[/~ é):)»- = X=o 07 ;:?é
o b J okt B Dty -t
[‘5/0)) (’Z‘”’)

sy seddle
-3 [0,y S=
C’\/"(‘)u/“) :\b:') | ‘
A T N I fxx*/” ’(!) : ) /g‘*"‘j%“(
p\k(éi Il)‘ D= o ’ ) —



MAT 2322A - Final Fxam 3

3. Compute the directional de *z‘iveiti\*o of the function f{r,y) = 2%y + 30 at the point (1, 2}

in the direction of the vector 7 = - — L. /
f =25+ 53 féi}a
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4. Let S be the surface whic h is the graph of the paraboloid » = 4+ 2% + ¢ for (x,y) in the

domain D = { (r.y) |0+ y* < 1}. Consider the scalar function

Sy 2) = Va2 + 147 + 1, T Y (@ 1B j = Qlodius 7
a o

{ = (Bl 50874 0 b
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What is the value of the surface integral // Jds?
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5 V& hich of th< in}hmnw integrals, if evaluated, would give vou the arc-le ngth of the curve
() =157 417+ 12k, 0<1<47
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6. If € is the oriented straight line se vmmr m the plane starting at the point (0,2) and

ol

ending at the point (2,0), and Flr,y) = 22y + y 7. what is the value of the line integral
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7. The square surface z = 0, 0 < y < 1,0<z<1is oriented with unit normal 7. Consider

the vector field F* (x,y,2) =i+ yzj + 2 k. Then the value of the flux integral / f F-dS

=

18

(vo) | Flo,9,2)= 925 | 7

)

g

£1

dL=0

. None of the above

8. Let [, u and v be differentiable functions such that
1(0,0) = 4 2{0,0) =1
U, (0,0) = —3 u,(0,0) =4
v (0,0) = 2 v,(0,0) =3
u,(4,1) = —2 v,(4,1) = =5
V/f(4,1)=2{+3] Vf(0,0) =0
gi(&i{:}{@;{g{@ w;}ﬁfi [2,9) 4

If z(2,y) = flulr,y),v(x,y)). then what is the value of i—i( 0,0)7 =
()y Dl & "y
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9. Consider the two-dimensional region 1) drawn below, whose boundary is the oriented
curve (7, also drawn. Let (o y) = Plr.y)i + Q(r.y) ) be a vector field with continuous
partial derivatives. Then which of the following equations corresponds to Green's theoremn?
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10. What is the volume of the region bounded by the planes = 0, r = 1, y = 0, y = 2,
2 = 0 and the graph of the function z = f(r,y) = 32 + 6y
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11. Using any valid technique, find the global extrema of the tunction
N . s
floy) =a"+y" =2y

on the closed and bounded domain

D={{r,y)|r*+y° <4}
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12. Consider the vector field F(xz,y. z) = 2657 { 4 (2yze**V" - :"I_f (e + _r.'“H.:.

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

(b) Using Stokes® theorem, compute the line integral / F . dF, where C is the circle

y® + 2 = 1 in the yz-plane, oriented as illustrated in the figure.
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13. Consider the vector field f(x y.z) = (e¥ +rz) i+ (g + :"‘)j‘+ sin(iry) k.

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

() Let F denote the three- dimensional solid region bounded by the cylinder Pyt =1
and the planes = = 0 and =z = 3. and let 5 denote the surface which is the boundary of
E (i.e. S is the “skin” of F7), oriented outwards. Compute the flux integral // Fods

s

using Gauss’ Divergence theorem.
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14. Show that the vector field Flo,y) = (2ry +2) P+ (2241 7 is conservative. Then, find

a scalar function f(r,y) which is such that F{z, Y= ¥ f(2.y). i.e. find a potential for P

Finally, compute the line integral

where (! is some curve which starts at the point (1.2) and ends at the point (3,1).
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15. A spherical shell is defined by the inequalities
16 < 2?4y’ + 27 <

foa |

This shell is made out of a material with mass density

Sloy, ) =2

Find the total mass of this shell
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16. Consider the region R illustrated below between the graphs of the functions y = x* and
y = 2* for z between 0 and 1. Let f(x,y) = z + 3y. Evaluate the double integral

[ flx,y)dA.
JJIr







