DAWSON COLLEGE
MATHEMATICS DEPARTMENT
Linear Algebra (SCIENCE)

201-NYC-05 Name:
Winter 2019
Final Examination 1ID#:
May 24th, 2019
Time Limit: 3 hours Instructor:  A. Douba, A. Gambioli, Y. Lamontagne, M. Moodi, S. Muise,
B. Szczepara.
e This exam contains 16 pages (including this cover Question | Points | Score
page) and 18 problems. Check to see if any pages
are missing. ] 6
e Answer the questions in the spaces provided on 2 6
the question sheets. If you run out of room for 3 5
an answer, continue on the back of the page, and
o . , ) 4 4
please indicate that you have done so.
; 5 4
e Give the work in full; — unless otherwise stated,
reduce each answer to its simplest, exact form; — 6 4
and write and arrange your exercise in a legible 7 L‘g
and orderly manner. - 8
| 8 g
e You are only permitted to use the Sharp EL- <
531X, XG or XT calculator. 9 10
e This examination booklet must be returned intact. 10 S
o Good luck! i 8
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18 6
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Problem 2.(6 marks) Given the matrix
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a product of elementary matrices.
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b)(3 marks) Write A as

3 marks) find A1

P 5 7 ; {
an - & ) ; \ .
= SN e ! s i
=) = N{ — f.w ‘ .w}muw




Problem 3.(5 marks) Solve for A the following equation:

BAT -l - D=0
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Problem 4.(4 marks) A matrix A is called nilpotent if A*

integer k. Show that if A is nilpotent for a certain k then
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Problem 5.(4 marks) Show that if A and B are square matrices such that AB is

invertible, then A can be written as a product of elementary matrices.

§ - A AL g3 e ]

i i A [3 ISV Y (A5 EACH Eacsmp /C
O . b LERLC AR W SR {

(YTIhheoq s 4 L

DICE gwés,ﬁsj)

= B4 Cavwacowcs
; g SRRy 5 = T™ & o e . i gon
: CAIWALENCE TE oA s1 f i pi

sy

e -
e § [N
P s
[

AV



b

s rule:

T

sHE

¢
<

(=]

Problem 6.(4 marks) Solve the linear system for 2 and y using Cr

49

172 4 23y = 63
~13z + 31y

{

IS
Y ey
[N
. ™
P
R
o

gomd
v
o
1
~
PR——_

2 and
¢
J

marks) Let A and B be two 3 x 3 matrices with det(A)
det(Adet(B) AT (adj(A))h).
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Problem 8.(5 marks) Find the determinant of A:
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Problem 9.(10 marks)
a)(5 marks) Find the closest point to the point P

2z — 3y

(1,1,-2) on the plane IT of equation
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Problem 10.(5 marks) Let IT be the plane in R® with normal v
Find all the values of @ in the interval [0, 2) such that T1 is parallel to the plane of vector

equation
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Problem 11.(8 marks) Given
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Problem 12.(5 marks) A parallelepiped has the vectors

0 1
, a
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as its edges. Find the values of @ so that it will have volume V = 8.
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Problem 13.(5 marks) Show that if u, v, w are vectors in a vector space V, then
Span{u, v,w} = Span{u,u+ v, u + w}.
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Problem 14.(7 marks) Consider the vector space Sy of symmetric matrices of size

2x 2.
a)(5 marks) Show that the vectors

20

form a basis for Sy .
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Problem 15.(5 marks) Consider the vectors in R?
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Problem 16.(5 marks) Consider the vector space P;(z) of polynomials of degree < 4

and the subset of Py(x) defined by
Wi = {p(z) = asz” + - -+ + ag such that p(1) = k for some integer k} .

Find the values of k for which W}, is a vector subspace of F(z) (if any).
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Problem 17.(6 marks)
a)(3 marks) Find the conditions on by, by and by such that the system:

T+2y+324w =10
345y —4dz —w = by
dr + Ty — 2 = by

is consistent.
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b)(3 marks) Is the collection of all the b = (b1, b2, b3) that satisfy the condition found
in part a) a subspace of R3? If it is, find its dimension and a basis for it.
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Problem 18.(6 marks) Determine whether the following statements are true or false,

providing an appropriate proof or counter-example.

det(B).
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a)(3 marks) For two square matrices A and B of the same size, det(A+B) = det(A)+
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b)(3 marks) If W is a subset of R® that contains a line through the origin, then it is

a vector subspace of R3.
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