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The problem set consists of two pages. All 24 subquestion have equal weight, and at least 60% score
is required to pass. You must give reasons for your answers. Precision and clarity will be
emphasized when evaluating your answers.

Your answers should be provided as a single file in PDF format. You are encouraged to write with a
pen and scan your paper. Check that the resulting file is easy to read. For more information, see

https://portal.bi.no/en/examination/digital-examination/digital-submission/.

Question 1.
Compute the indefinite integrals:

1 6 —2x x?
— 16(4 + 22)7
a) /a: md:r b)/ 3 dz c) /l—i—x dz d)/ 6(4+42x)" do

Question 2.

Use Gaussian elimination to solve the linear systems. Show elementary row operations, mark the
pivot positions in the echelon form, and specify the number of solutions.

r — 2y + 3z = 6 3r + 6y + 12z = 15
a) 2z - z =1 b) -3z + y + bz = =5
r — 2y + 5z = 8 or + 3y + 3z = 15

Question 3.
We consider the function given by

a) Compute f'(z), and determine when f is increasing and decreasing.

b) Find the maximum and minimum value of f, if they exist.

Question 4.
We consider the matrices A, F1, Fs og E3 given by

1 1 1 1 0 0 1 00 1 0 0
A=|(0 10 8|, E1=[(0 1/2 0|, E;=[0 1 0], E3=(0 1 0
-3 2 4 0 0 1 3 01 0 -1 1
Compute the following expressions:
a) A™1 b) AT - A c) B3-Ey-E1-A

Question 5.
Compute the integrals:

1 1 1 o0
a) x|z| dx b) — dz c) ze ™ do
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Question 6.
A linear system Ax = b has coefficient matrix A given below. Compute the determinant |A|, and
determine when the linear system has exactly one solution:
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Question 7.

Compute the indefinite integrals:

a) /537\/5111(3:) dz b)/; dx c) /ix_—:j dx d)/lﬁﬁ dx

Question 8.
We consider the linear system Ax = b when the matrix A and the vectors x and b are given by

t 11 x 2
A=12 1 t], x=|y], b=|t
4 t 2 z 4

Determine how many solutions the linear system has for all values of the parameter ¢, and find all
solutions when the system is consistent. Use Kramer’s rule when the system has a unique solution.

Question 9.
We consider the vectors vy, vo, v, v4 and the matrix A with these four vectors as columns:

1 3 2 1 1 3 2 1
2 —1 0 12 2 -1 0 12
vy = 11> V2 = 2 y V3= 4 | V4 = 5 ; A= 1 9 4 5
3 1 3 16 3 1 3 16

a) Determine whether any of the vectors can be written as a linear combination of the other vectors.
If this is the case, write down one such expression.

b) Compute det(AT A).



