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IMPORTANT NOTES:

1) Please make sure that you have written your student number and name above.
2) Check that the exam paper contains 4 problems.

3) Show all your work. No points will be given to correct answers without reasonable
work.



1. Consider the system of linear equations

T + 2z = 4
2r + y + (a+4)z = a®+8
T + 2y + (®+2a—T7)z = 2a2+a+7
Find the values of “a” for which the system has
(a) no solution,
(b) infinitely many solutions, |
(c) a unique solution. 1 @) 2 \‘ 4
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2. Given the system of linear equations
r 4+ 4dy + 2z =
2y — 2z = -1
r + 2y + z =

corresponding to the matrix equation AT = b where A is the coefficient matrix,

T . 1
= |y| andb= |—1].
2z 4

(a) Write the augmented matrix of the system.

1 4 2,1
o 2 -1 -1
1 2 1,4

(b) Find A~! by using elementary row operations.
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(c) Use A~! found in part (b) to solve the system AZ = b.
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3. Let S be the part of the cone 22 — 2+y? Dbetween the planes z =1 and z =4

with upward unit normal vector 7 and let ﬁ(m, y, z) be the vector field

ﬁ(I,y,Z) = (2z, z, y) = 2xi + z] + yk.

Evaluate the surface integral (the flux)

of F(z,y, z) over the surface S.
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Let R be the sohd region bounded by the paraboloids 2z = 2 4 42 gpq
let the surface S be the boundary of the region R with outward

z2=8—z? — 2
unit normal vector 7, and let F(z,y, z) be the vector field

F(z,y, 2) <ey *+ 2z, y® + cos(z?2), 4z> = (€% +22)T+ (42 + cos(z22))] + 42K

Use the Divergence Theorem to evaluate the surface integral (the flux)
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of F(z,y, z) over the surface S.
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