MATH 392 Final Exam, May 16, 2008
Answer all questions 1-7 and 3 of the 4 questions 8-11.

Question 1 (a) Find the inverse of the following 3 x 3 matrix:

11 4
A= 01 1
-2 3 -1

(b) Use the inverse matrix found in part (a) to solve the system
of equations:

r+y+4dz = 4
y+z =8
~2r4+3y—z = —6

Question 2 (a) Calculate the eigenvalues and corresponding eigen-

vectors of
6 3
A= 0)

(b) Give the general solution to the system of the ordinary cqua-

tions:
'\ _( 63\ x
y) \-12)\y)
Question 3 Evaluate the line integral

./C, 622 ds,

where C is the part in the first quadrant of the circle of radius 4
in the zy plane centered at the origin. |



Question 4 Let,
F = (12e®Y+62122)i+ (%Y +myeV +122+652y2) J+(12y+ 33292k

(a) Show that F' is conservative; that is, find a scalar function f
such that F = V.

(b) Find the work done by F along the path from (0,1,0) to
(3,4, —1) to (1, —1, 3) along two straight segments.

Question 5 (a) Calculate the determinant of 4 x 4 matrix A.:

0 -2 -2 4
1 4 6 =3
I 6 —4 5
2 12 1 6

(b) Calculate the determinant of the matrix B = —3A3,

Question 6 Find the general solution to the following linear sys-

tem:
Ju —bv +2w +4z —y =

u —2v 4w +z =

u —2v +2¢ +y +z =

u —2v +2x =
Express the general solution as a linear combination of column
vectors. |

Question 7 Calculate the surface integral to find the flux
/‘[S,F-dS = ffSF-ﬁdS,

where S is the part of the sphere $2+y2+32 =9withz <0,y > 0

and

F = zi+yj +(z+2)k, and 7 is the unit normal vector field along
S directed away from the origin.



Question 8 Evaluate the surface integral

where S is part of an elliptic parabolcucl parameterized as 7{u, v) =<
u?, usin(v), weos(v) > with0 <u<2and0<v < 7. K= 91*'1

Question 9 Find the work done by the vector field
F=(e® + a%y)i+ (¥ — zy2)]

around the circle of radius 3 centered at the origin travelled clock-
wise,

Question 10 Let C be the intersection curve of the surfaces z =
3z — 7 and 22 + y2 = 1, oriented clockwise as seen from above.
Let F = (4z — 1)i + 2z + (5y + 1)k. Compute the work integral
[1]3 Ldr = /Cﬁ . T ds two ways:

(a) directly as a line integral

(b) as a double integral, using Stokes’ Theorem.

Question 11 Let T be the part of the surface z = 9 — z2 — y2

which lies above the zy plane, with upward unit normal. Let B
be the disk of radius 3 in the xy plane centered at the origin with
downward unit normal. Find the total combined flux of the vector
field F = (2z + 9y — 2yz)i + (3 +y — 52)j + (332 + ’y2 + QzQ)E
across T and B in the directions of their given normals.
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