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1.[7] Given the vectors

−→u = (2, 5,−3), −→v = (7,−4,−2), −→w = (1, 3,−2) do the following:

(a) Find −→u · −→v . Are −→u and −→v orthogonal?

(b) Find −→v · −→w . Are −→v and −→w orthogonal?

(c) Find −→u ×−→w .

2.[5] Find the point of intersection of the plane 3x− 6y − 5z = 12 and the line given
by x = 3 + 4t ; y = 7− 3t ; z = −2 + 5t .
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3.[14] Let A =

(
3 −2 −1
2 −1 0

)
, B =

 0 −2
1 2
−1 3

, C =

(
2 −1
1 3

)
, D =

 1 2 −1
0 1 −1
−2 −1 1

,

E =
(
3 2 1

)
and F =

 4
1
−3

.

(a) Indicate if the expression is defined or undefined by placing a check mark in
the appropriate column. If it is defined, then indicate its size.

EXPRESSION UNDEFINED DEFINED SIZE

BF + A

AT BT + D

(2B)(3A)− 7C

CA + BT D

(EB)T + AF

(b) Evaluate (If possible) the expression BA.

(c) Evaluate (if possible) the expression 5D − 2I3.



DATE: March 11, 2010

COURSE: MATH 1210
EXAMINATION: Classical and Linear Algebra

UNIVERSITY OF MANITOBA
MIDTERM II
PAGE: 3 of 5
TIME: 1 hour

EXAMINER: Garba/Mohammed

4.[12] For each of the following matrices, do ALL of the following:

(a) Decide if the matrix is in row echelon form. If it is, write ’yes’ besides the
REF for that matrix, else write ’no’.

(b) Decide if the matrix is in reduced row echelon form. If it is, write ’yes’
besides the RREF for that matrix, else write ’no’.

(c) Interpret the matrix as row equivalent to the augmented matrix of a system
of equations (having variables x1, x2, etc.). Find the solution to that system.

A =

1 2 −2 4
0 1 −3 5
0 0 1 −2

 REF:
RREF:

solutions:

B =


1 0 −2 0 5 0 −5
0 1 2 0 −3 0 1
0 0 0 1 2 0 −3
0 0 0 0 0 1 8

 REF:
RREF:

solutions:

C =


0 0 0 1 0
1 0 2 0 0
0 0 0 0 1
0 1 3 0 0

 REF:
RREF:

solutions:
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5.[12] Solve the following system using Gauss-Jordan elimination:

x + 3 y + 3 z = 0
2 x + 7 y + 2 z = 6
−x + y − 4 z = 9
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