DAWSON COLLEGE
DEPARTMENT OF MATHEMATICS

FINAL EXAM

Linear Algebra and Vector Geometry for Social Science
(201-MA3-DW).
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TIME: 3 hours

Fall 20V

Instructors: G. Chu, A. Hariton, G. Honnouvo
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Student ID number:

Instructions:

e Translation and regular dictionaries are permitted.

e ONLY Sharp FL — 531*** calculators are permitted.

¢ Print your name and ID number in the provided space.
e This examination booklet must be returned intact.

This examination consists of 14 questions. Please ensure that you have
a complete examination before starting.
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(1) [6+2 marks]

(a) Use Gaussian or Gauss-Jordan elimination to find the general solution
of the system.

(b) Find a particular solution in which z; =1 and 23 = 2
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(2) [6 marks] Consider the system of linear equations:
z+3y+3z =1
20+ Ty—6z = 11
r+dy+(k*-18)z = k+13

Determine the value(s) of k, if any, for which: (7) the system has no solutions,
(i7) the system has exactly one solution, (i17) the system has infinitely many

solutions. , - ;
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(3) [6+2 marks) Consider A= | -1 2 -2 |.
3 -2 5
(a) Use the adjoint matrix to find the inverse of A.
(b) Use (a) to solve the linear system:

yA {
2331 +xa+ 23 = 1
"-1271+25L'2 "‘23’}3 = -1 U A ‘:» m! 2.,-
3.’L‘1 - 2.’122 + 5133 = § 3 7

5 - -
rjz??ﬁ | 6 I

c = \-7 T -7
L 2 5

L) = 0)@) + (VD60 (4) = 7

-t ~J 5 ]

|
~2

L

5

6 .,««’7 "‘”L{ﬁ
|
S R I I el B '/
A= Tew V8= 7 1 s |l




(4) [4 marks] Let A =
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(5) [4 marks] An invertible square matrix A satisfies the equation 44° — 342 +
2A—1=0. Find A™! in terms of A. }/
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(6) [5 marks] Assuming that A, B, C and D are invertible square matrices of the
same sizes. Simplify
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(7) [8 marks] Let A = 11 31 and B =
informations to solve for X in the equation:

(3X-D)"'B=A

2 -1
-3 2

}. Use the given




LY

(8) [4+4 marks] Let A and B be 3 x 3 matrices such that det(A) = 2 and

det(B) = —3. Find: ,M
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(9) [1+6 marks] A simple economy produces food (F) and housing (H). The
production of $1 worth of food requires $0.45 worth of food and $0.35 worth
of housing, and the production of $1 worth of housing requires $0.25 worth
of food and $0.45 worth of housing.

(a) Construct a con tion matrix for this economy.

o~ 4 5 =3 4 j

(b) What dollar value of food and housing must be produced for the econ-
omy to provide consumers $9, 000 worth of food and $12, 000 worth of
housing?
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(10) [8+8+3+83 marks] Consider the vectors @ = (2,-1,2), ¥ = (3,1,0) and
@ = (2,3, ~1). Find:
(a) the vector oppositely directed to @ + 2¢ with length 5.

0= (ot 2) 20,0 ,0) = (3,02
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(c) the area of the paralellogram determined by # + 27 and @ + 2

/7 (g — ‘”\‘*\/

(d) the values of k, if any, for @ + k¥ and @ + 2w to be perpendicular.
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(11) [8+8+8 marks| Consider the planes Py :z—y—2z—1=0and Py: 22—y +
z—2=0.
(2) Find the parametric equations of the line of intersection of P; and P.

(b) Find an equation for the plane passing through A(2,1,3) which is per-
pendicular to both planes. . {

SRS w 5 ‘**? —f ZIL | - “ 6M(3'7’5>

e

O ——————

e



13

(c) Find the parametric equations of the line passing through A(2,1,3) and
parallel to both P; and Ps.
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(12) [4+4 marks)
(a) Find an equation for the plane containing the point A(0, —1,2) and the
linel:z=t+2, y=t, 2=2t+2
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(b) Find an equation for the plane which is perpendicular to the plane
z—y+22—3 = 0 and passes through the points A(1,0,2) and B(0, 1, —1).
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(13) [7 marks] Maximize P = 6z, + 25 + 83, subject to the constraints
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(14) [7 marks] Consider the transition matrix P = 09 07

08 0.3 }

(a) Calculate ™ for n =1,2,3 if z® = [ (1) } '
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(b) State why P is regular and find its steady-state vector.
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