MAT 2322 & April 18th, 2006
Dr. Arian Novruzi

FINAL EXAM (winter 2006)
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Notes

1) No books or any other documents are allowed.

2) A simple calculator with no programming and graphical capabilities can be used.

3) Solve each problem using the space following it; if more space is needed use the back of any page or
additional white pages after the last problem and indicate when doing so.
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Problem 1 (7 points) Find the critical points of f(z,y) = 3z%y+y® — 322 —3y? + 1 and classify them.
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Problem 2 (6 points) Find the extremal values of the function f(z,y) = x?y? subject to the constraint
g(z,y) =22 + 49> — 24 = 0.
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Problem 3 (7 points) Let E be the solid under the surface z = 30z + 12y and above the domam D, in
the first quadrant, enclosed by the curves y = z.and z = y? — .

a) Sketch the domain D and the solid E.

b) Find the volume of E.
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Problem 4 (4 points) A thin plate occupying the region R, enclosed by the lines z = 2, y =1 and
z =0, has density p(z,y) = 3cos(y3) + % Find the mass of the plate.
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Problem 5 (4 points) A point moves along a space curve T = 7(t).
a) Knowing that @(t) = k, 9(0) = — j and 7(0) = 0 find 7(t).
b) Find the distance d that the point travels in 1 second.

¢) Use one step of midpoint rule for the integral to give an approzimated value of the distance d.
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Problem 6 (6 points) Let F=eVi+zeVj+ (z+ 1)ezE and T a curve starting at (0,0,0) and ending
at (1,1,1) with parametric equations 7 = 7(t).

a) Ezplain why F is a conservative vector field and find the potential f such that V f F.

b) Compute fFF dr.
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Problem 7 (5 points) Let D be the domain enclosed by the parabola y = z2 and the linesz = 1, y=0.
Let T' be the boundary of D oriented counterclockwise.

a) Sketch the domain D and the boundary T.

b) Verify Green’s theorem in D, i.e. prove that fr Pdz + Qdy = [[,(Qz — P,)dA, where P = z? + ¢?,

Q = 2zy.
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Problem 8 (7 points) Let S be the part of the surface z = (1 —x —y)? in the first octant, with normal
vector 1 oriented upward. Let " be the boundary of S and 7= 7(t) be the parametric equations of T.
a) Sketch the surface S and the boundary T.

b) Use Stokes theorem to compute fr F. d, where F = y{-}- zj"-}- zk.

Solution

) S -F»-d(:r= SS(CMJ ;.—\7\\ ds
r S

S by elere e m@»«bcm x?rr.(lwe,
b= {o<xe' o&}sl»x’&

KT L

R (- x-4)
g;wz’l (4”"3)

> g ¢
W B UT VS AW M}m by
Z x

:_—Z - g/ - ec
D
"'S\ g\x(—;(l’wa) +—2[4~><ra) - 4)0!de'

|-%

':*S g (b— er—érz-)@{ao{x

Q”; 5w+ 2t )ab}

3
+
6.

il
1
.
[ 3 A7+ S5 g =Ygy W) A
L
Nl



Problem 9 ( 7 points) Let S the part of the surface z = 1 — (22 + y?) above the plane z = 0.
a) Sketch the surface S

b) Use divergence theorem to compute ffS(F n)dS where F = z2i + yzj + 322k and 7 is the upward
normal vector to S. T
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