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Problem 1

a) Solve the equation 2z̄ − z = 1 − 6i and draw the solution on the complex
plane.

b) Find all solutions of the equation z5 = 1 + i, writing your answer in polar
form.

Problem 2 Consider the equation

y′′ − 9y = q(x).

a) Find the general solution of this equation when q(x) = e3x.

b) Given that y(x) = ex cos x is a solution, determine q(x). For this q(x) find
the solution satisfying the initial conditions y(0) = 0, y′(0) = 1.

Problem 3 Find the general solution of the equation

x′′ − 2x′ + x = 2et

1 + t2 .

(Hint
∫

(1 + t2)−1dt = arctan t.)

Problem 4 Let

A =

 2 1 0
−1 t −7
0 1 1− t

 .

a) For which values of t is A invertible?

b) Compute the inverse of A for t = 0.

Problem 5 Consider the following vectors in R4

v1 =


1
3
−2
−2

 , v2 =


0
2
−1
−1

 , v3 =


6
−2
−2
−2

 .

a) Are these vectors linearly independent? Find a basis for Span{v1, v2, v3}.

b) Find a vector u 6= 0 in R4 which is orthogonal to v1, v2, v3.
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Problem 6 Find the least squares line y = mx + c that best fits the data
points {(0, 0), (1,−2), (2, 1), (3, 4), (4, 2)}.

Problem 7 In the Spring in Trondheim, weather changes every hour. Each
given hour, the weather can be sunny, rainy or snowy. The esteemed Institute
for Baseless Estimations measured the following weather patterns.

• If the weather is sunny, there is 30 % chance that it will become rainy, and
30 % chance that it will become snowy the next hour.

• If it is rainy, there is 30 % chance that it will become sunny and 20 %
chance that it will become snowy.

• If it is snowy, there is 20 % chance that it will stay snowy and 20 % chance
that it will become rainy.

One day (after many hours of this pattern), you open your curtains. What is
the most likely weather that you might see outside? (Give the probability for
observing any of the three weather conditions.)

Problem 8 Let T : Rn → Rm be a linear transformation that is one-to-one.
Prove that if v1, ..., vk are linearly independent vectors in Rn then the vectors
T (v1), ..., T (vk) are linearly independent in Rm.


