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Paper 1 of 3 — MTH 222 Linear Algebra Second Semester 2020
2021

Level 200 ¢ Second Semester ¢ PastQuestion

FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN
COLLEGE OF SCIENCE

DEPARTMENT OF MATHEMATICS AND COMPUTER SCIENCE
SECOND SEMESTER EXAMINATION 2020/2021

Course Code/Title: MTH 222 — Linear Algebra I

Instructions: Attempt any 4 questions. Time Allowed: 2 ; Hours.

Question 1 (17.5 Marks)

2—430

'—1-—-12

(a) Find the determinant of the matrix A using reduction of order given that A =: crae RY
1-—1j--3

(8.5 marks).

(b) Use Cramer’s rule to solve the following system of equations. (9 marks)

—7X4 — 6X — 12X3 ead fo.

5x, + 5x2 + 7X3 = 24

X41 + AX =5
Question 2 (17.5 Marks
—3-1-2

(a) Given that one of the eigenvalues of A is -1, find all other eigenvalues if A = ( tpe—1 << t (10
marks).

1 oe

(b) Determine the corresponding eigenvector of the eigenvalue A = —1. (7.5 marks).

Question 3 (17.5Marks)

62@

Let A = (-2 3 3] (a) Verify Caley-Hamilton Theorem (8 marks) (b) Find the minimal polynomial of A.
(2

2-13

marks) (c) Hence or otherwise compute A® — 2A* + A—4l (7.5marks)

Question 4 (17.5Marks)

(a) Let f(x,y) =X°y = %1Y1 + X22 where x = (X1,X2), Y= (Vu, ¥2) R*, Show that f is a bilinear form.
(5.5marks)

2—1°3

(b) LtA=|3 2 —1|Decompose A over RR into triangular matrices (i)A = LU (6 marks) (ii) A = UL (6
marks)

-—1>").. f

Question 5 (17.5Marks)

(a) Find a matrix P over the field IR of real numbers such that P~* AP is a diagonal matrix where A
=5;] (15
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S43
marks)
(b) Hence show this diagonal form (2.5marks)

Question 6 (17.5 Marks)
(a) Explain the condition for inconsistency and two type of consisten
ce solutions of a | ‘ons j

n unknowns based on the rank of the coefficient matrix A. (3 marks). —

(b) Use Gaussian elimination method to solve the followin

g system of equations and expres ion i

X =p +tv, where t is areal numbers, p and v are vectors. (12.5 marks) shear ee crrge inka»
2X1 — 2X2 —X%ygt7X%y+xX5=1

X41 — X_ —Xy t+ OX, — 5%, =4

X3 —X%q, + 3x5 =-3

Xy—-Xgt+3X%yz+x- =0

(c) Find the particular solution of the system when t = 1. (2 marks)
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MTH 222 PRATICE QUESTIONS

1. Explain the condition for inconsistency and two type of consistence solutions of a linear system
of m

equations in n unknowns based on the rank of the coefficient matrix A.

2. Use Gaussian elimination method to solve the following system of equations and express your
solution in the form [J = [J + [0, where [J is a real numbers, [J and [] are vectors.

201 -22-03+704+05=1

0l-02-03+604—-505=4

03 -04+305=-3

0l-02+304+05=0

(b) Find the particular solution of the system when [] = 1.

3. Find the determinant of the matrix [J using reduction of order given that

2-430
1-1-12
0=()
3-522
1-103

4. Use Cramer’s rule to solve the following system of equations.

-701 — 6002 — 12(J3 = —33

501 + 502 + 7003 = 24

O0lL+403=5

5. Given that one of the eigenvalues of [J is —1, find all other eigenvalues.
-3 -1-2

0=(1-11)

110

(b) Determine the corresponding eigenvector of the eigenvalue [] = —1.
6-22

6. Let[J = (-2 3 —1) (a) Verify Caley-Hamilton Theorem (b) Find the minimal polynomial of
2-13

A. (c) Hence or otherwise compute [J5 — 204 + [J — 4[0.

7.Let0, M =00=0101+0202where0=(01,02),0=(01,02) € R2.Show that[Jis a
bilinear

form.

2-13

8. Let[]=[ 32 —1] Decompose A over R into triangular matrices (a) J =0 (b) 0 = 00

-111

9. Find a matrix [J over the field R of real numbers such that []—1 [JJ is a diagonal matrix where [] =
21

[ 1. (b) Hence show this diagonal form.
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