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(2)
8. Multiple choice - for each question, mark below by a cross either True or False (i.e. not

always correct). Each of the 20 questions is worth I point, and there is a 5 point bonus if
you get them all correct. You need not give any explanations.

True False

a. The DE y' =t +y is separable D
~b. TheDE y' + Jty =e-3t is linear ~D
c. TheDE y' - Y =y3 is a Bernoulli equation I2J D
d. If the rows of a matrix are linearly independent, so are the columns D

~I
h Id h a+ib (ac+bdj-i(bc+adj D~e. t 0 st at

c+id = c2+cf2
f. A quadratic equation x2 + ax + b =0 with real coefficients can

have a double root that is not real D g]
g. If the eigenvalues to a real matrix are complex,

so are the eigenvectors ~D
{

,
D fR1h.

x -xy has five equilibrium pointsThe system ,- 2 2Y =I-x -y
I. The matrix

[ ~-i] has two independent eigenvectors D
~J. Thematrixin problem8iaboveis singular D
~k. All solutionsto y" + 4y =cos 2t grow unbounded with time IZJ D

1 0 1
I. o 1 0 =1 D~11 0

m. If A and B are square matrices, then (AB)' = ATBT D
~n. If Ib I> I, then solutions to y' - by =0 grow with time D
~o. The solutionsto y' =-tly form circles in the (t,y)-plane ~D
p. The integrating factor for y' +Y = ~ise' ~D+e
q.

[
I 2 3

][
I 0

] =[
1 2 3

] D~45601 456

r. If A is invertible (non-singular), the linear system Ax = b
has a unique solution ~D

s. Vectors that form a base are always linearly independent ~D
t.

[

1
]

..
h' [0 1

] ~Di IS an eIgenvector to t e matrIx
-I 0


