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Test 2

This test is graded out of 47 marks. No books, notes, graphing calculators or cell phones are allowed. You must show all your work, the
correct answer is worth 1 mark the remaining marks are given for the work. If you need more space for your answer use the back of the

page.

Question 1. Given

o (1,-2,3)
2 (x,y»2) = (1+£3+2t,5—1) reR
D (x,,2) = (2+42s,4,6—3s) seR

P x—2y-3z—nm 0

a. (I mark) Determine the equation of the line .Z3 that passes through .27 and is perpendicular to ;.
b. (2 marks) Determine the point on &7 that is closest to .<7.

o

. (3 marks) Determine the point on .Z] that is closest to .<7.

o

. (2 marks) Are &) and £ parallel, perpendicular, or neither, justify?
. (3 marks) Are & and % parallel, perpendicular, or neither, justify? Find the shortest distance between &7 and .%5.

o



Question 2. Given

101 119341009
0091 1492779
008 1 149277
0007114927 11 2 6
00006 1 1 492 2 3 3 -3

4=1o 00005 114985533 1 o F€"
000000471 1 4 0 1 -1 —12
0000000311
0000000021
(000000000 I

a. (4 marks) Evaluate det(2adj(A) +3A~"), if possible.
b. (4 marks) If D is a 4 x 4 matrix and B~'D? = I then determine det(D), if possible.
c. (4 marks) Compute det(C).
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Question 3.! (2 marks) Prove or disprove: If N is a matrix such that det(N) = 1 then N2=1

Question 4. (3 marks) Consider

3xqy — x» + x3 = 1
oxy — ﬁ)Cj, = 1
2X2 — X3 = -1

where the determinant of the coefficient matrix is 1 and the x, component of the solution is 1. Determine o and f3, if possible. (hint: use
Cramer’s rule)

Question 5. §3.3 #21

a. (2 marks) The equation 3x + 2y + z = 6 can be viewed as a linear system of one equation in three unknowns. Express a general
solution of this equation as a particular solution plus a general solution of the associated homogeneous system.

b. (I mark) Give a geometric interpretation of the result in part a.

'Modified from a John Abbott final examination problem



Question 7.> A triangle is created by joining the x—, y—, and z—intercepts of the plane x + 2y + 3z = 12.
a. (1 mark) Sketch the plane.
b. (I mark) Find the coordinates of the vertices of the triangle.
. (2 marks) Find the area of the triangle.
d. (3 marks) If 0 is the angle between the plane x + 2y + 3z = 12 and the xy-plane, find the value of cos 6.

2Modified from a John Abbott final examination problem



Bonus Question. (5 marks) CAUCHY-SCHWARTZ INEQUALITY: If &,V € R” then |i- V| < ||i||||V]|. Prove the CAUCHY-
SCHWARTZ INEQUALITY without assuming that the law of cosine holds in R”. (hint: look at the squared norm of ||u||V — ||V||i
and [[u] |V + ||V )



