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Give reasons for all answers, ensuring that it is clear how the answer has been reached. Each of the 12
parts (1,2a,2b,3,4,5a,5b,6,7a,7b,8a,8b) has the same weight.

Problem1  Solve w? = (-1 +iv3)/2.

Find all solutions of the equation z* + z2 + 1 = 0 and draw them in the complex plane. Write
the solutions in the form x + iy.

Problem 2
a) Find a particular solution of y” — 4y’ +y = te' + t.

b) Find the solution of y” — 4y’ +y = te! + t, where y'(0) = y(0) = 0.
Problem 3 Let a be a real number. Find the general solution of y” + ay = cos x.

-y+ z=1
2y—- z=0
x+ y+3z=0
-x+3y+ z=0

Problem4  Find the least squares solution of
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2x+y+z
-x+3y+z
2x-z |’

x

Problem5  LetT:R®— R*be defined by T[ [y]] =
z

y+4z

x x
a) FindamatrixAsuchthatT[ y ]=A yl.
z z

b) Find dim Null(A) and a basis for Col(A). Is T one-to-one (injective)? Is T onto (surjective)?

2140
. 1110

Problem 6 Let Abe a4 x4 matrix. Let B = 101 ol
0 001

Assume that det(AB) = 4. What is det(A)?

X1 0
Show that the equation A izl = lO] has only the solution x; = x, = x3 = x4, = 0.

5| |0
Xy 0
Problem 7
2 00
a) Find all the eigenvaluesof A=0 1 2].
0 -1 4

b) Find a basis for each eigenspace of A. Is A diagonalisable?

-2 -5
Problem 8 Let A= [ 5 _2].

a) Find the complex eigenvalues of A and the corresponding eigenvectors in C2.
b) Find the solution of the system of differential equations ¥’ (f) = Ay(t) satisfying (0) = [(1)] .

The answer should be written in the form y(t) = e* acos(t) +b sm(a)t)l.

c cos(wt) + dsin(wt)



