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[11] 1. Theaugmented matrix of asystem of linear equations has been reduced to the

matrix
1 0o a-1, 2L
9 3 g
1 0O | 3
0 0 a2—2a! a-28

(@ Determinethe values of a such that the system has:

() No solutions

(i) Infinitely many solutions

(i) A unique solution
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[16] 2. Let A=31 -1 17

B k+1 kB

(@ Forwhichvauesof k does A fail to beinvertible?

(b) Find A7 for k=1

X + 2y + z

(0 Use A7 from (b) tosolvethesystem —x — vy + z

2X + 2y + z
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[8] 3. Usecofactor expansion along column two to calcul ate the determinant

1 1 5 0
0 2 0 1
1 0 3 2
2 0 0 1

(No markswill be given for any other method.)

[8] 4. Let A and B be 4x4 matricessuchthat det(A)=3 and det(B)=2.
Cdculate:

@ det(ABZ)

(b) det(zATB—l)
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[8] 5.  UseCramer'sRuleto solvefor y only:

X — 2y =0
y + 3 = 3.
X —y + 22 =1

(No markswill be given for any other method.)

[16] 6. Giventhelines Ly:(x,Y,2)=(54,3)+s(210) and
Lo:(xy,2)=(0,24)+t(1,0-1)

(@ Findtheir point of intersection P.

(b) Find parametric equations of theline L through P from (a), perpendicular
toboth L; and L.
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[13] 7. Let a and b betwo nonzero vectorsin the 3-space R® andlet v=2a-3b.

(@ Find bxv inteemsof a and b.

(b) Find albxv).

(0 Findthe volume of the parallelepiped determined by a, b, andv.
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[11] 8 Let u=(0,0,2,-1), v=(1012) and w=(1-10,0) bevectorsin R*.

(@ Checkif u and v areorthogonal or not.

(b) Checkif u,v and w arelinearly independent or not.

© Is {uv,w abasisfor R* ornot? Explain.
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[13] 9. Le V=My andlet A=t %o
: =My, —% 4

(@ Let U={B in My suchthat AB=BA}.
Check if U isasubspaceof V.

(b) Let W={B in My, suchthat B=A+al, ainR}. Checkif W isa
subspace of V.



THE UNIVERSITY OF MANITOBA

DATE: April 18, 2005 FINAL EXAMINATION

PAPER NO: 300 PAGE 9 of 8

DEPARTMENT & COURSE #: 136.130 TIME.__2 HOURS

EXAMINATION: Vector Geom. & EXAMINERS: Various
Linear Algebra

[16] 10. Given that thereduced row echelon form of the matrix

%3 30 21 —6E 10 7 —ZED
M 11 2 %)01—535
A= DR O
52—2014—4 @)ooooD
B2 2 0 -14 40 M 0 0 0 O0f

(@ Find abasisof the column space of A.

(b) Findabasisof therow space of A.

(¢) Findabasisof the null space of A.



