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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 1 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' =¢+y is separable |:| @
b. The DE y' + Jiy=e3"is linear E D
c. The DE y'—y =33 is a Bernoulli equation Iz D
d. If the rows of a matrix are linearly indeper:gent, so are the columnsD
a+ib _ (ac+bd)—i(bc+a

e.  Itholdsthat 2H2 S
f. A quadratic equation x? + ax + b = 0 with real coefficients can

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

h. The system { ;: :}i oy? has five equilibrium points
i. The matn'x i’ _11 } has two independent eigenvectors
j- The matrix in problem 8i above 1s singular
k. All solutions to y" + 4y = cos 2¢ grow unbounded with time
L foro|-1
110

m.  If 4 and B are square matrices, then (4B)"=AT B"

KX OXRXOL O XKO0O K O O
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n. If | b|> 1, then solutions to y' —by =0 grow with time
0. The solutions to y' =—#/y form circles in the (£,y)-plane
p. The integrating factor for y' +y = 1 -&e‘ is e
[ 123 1o0] f123
Q- 45601456
I. If 4 is invertible (non-singular), the linear system 4x = b
has a unique solution
8. Vectors that form a base are always linearly independent
t. [ : ] is an eigenvector to the matrix _01 (1)



