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Instructions
This exam consists of 8 questions.

Answer all of them.
Calculators are not permitted.

Text and formula sheets are not allowed.
Please answer in exam booklets.

This exam comprises the cover? 2 pages of questions
and one table of Laplace transforms.
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Differential Equations & Linear Algebra MATH 263 Final
Exam

1. (10 marks) Find all solutions of the ordinary differential equa-
tion (g')a : (An)' 
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2. (10 marks) Solve the following ODE over the range 0 < t < r 12

, lcost 1 -ra *r"inta:2"orta

(10 marks) Find the solution of the equation

a" - 6a' +ga -r(t +2{
subject to the initial conditions y(0) : 1 and gr'(0) : Q.
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(10 marks) Solve the ODE
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(10 marks) Use Laplace transforms (see attached table) to solve
the equation

y"+4y:g(t),
where g/(0) : y'(0) :0 and

(o d(t<1,
g(t): {s1t-r1 L2t<2,

\3 2<t.

)'?
(10 marks) Use Laplace transforms (see attached table) to solve
the equation A" + 2A' + A: f (t),,where g(0) - -3, g'(0) : 3
a,nd l(t) has a well-behaved Laplace transform.
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7. (10 marks) Consider the

A:'I
!

. !./

and

(a) Do they have inverses?

(b) Calculate their eigenvalues.

(c) Calculate their eigenvecbors

(d) What is their rank? Are they defective or not? What is
the dimension of each eigenspace?

(10 marks)

(a) Refer to the results in question 7 to solve the following set
of differential equations

matrices

(:3 ;')
\a -4 b )

')

":(33)

al:h*2gz as

aL: ar I as

yL: 4at - 4yz -l5as.

Which of the following describes the behaviour of the solu-
tions as tr ---+ 6: i) all are bounded; ii) some are bounded;
iii) all are unbounded?

(b) Now solve the nonhomogeneous set of equations

al: at l 2Y2 - rt
YL:ar+as

yL: 4ar - 4a, + 5ys + 8e5',

given that y1(0) - -1 and gz(0) : g3(0) : 0.
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s04 Chapter 6. The Laplace Trq.nsform 6.2

TABLE 6.2.1 Elementary Laplace Transforms

f (t) : {-'{F(s)} F(s) : Llf (t)l

l. I

2. eo'

3. {; n - positive integer

4.tt', p > -l

5. sin at

6. cos ct

7. sinh ar

8. coshat

9. eo' sinbt

10. eu' cosbt

ll. t" ent , ,? : positive integer

12. u"(t)

13. u,(t) f (t - c)

t4. ei' f G)

t5. f(ct)

16. Jo fU - t)s(r) dt

17. 3(t - c)

18. /t"'(t)

t9. (-t)'f (t)


