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STOCKHOLMS UNIVERSITET Mathematics Methods for Economist MM3001
Avd. Matematik 2023-03-13

Examinator: Sofia Tirabassi

Instructions:

- During the exam you MAY NOT use textbooks, class notes, or any other
supporting material apart from the formula sheet given to you.

- Use of calculators is permitted for performing calculations. The use of
graphic or programmable features is NOT permitted.

- You can use the formula sheet that come with the exam.

- Start every problem on a new page, and write at the top of the page which
problem it belongs to. (But in multiple part problems it is not necessary
to start every part on a new page)

- In all of your solutions, give explanations to clearly show your reasoning.
Points may be deducted for unclear and wrong argument, even if the final
answer is correct.

- Write clearly and legibly.

- Where applicable, indicate your final answer clearly by putting A BOX
around it.

Note: There are six problems, some with multiple parts. The problems are not
ordered according to difficulty

(1) (5pt) Compute the degree 3 Taylor polynomial of the function
f(z) = (z —1)In(z? + 1),

around the point z¢p = 0, and use it to give an approximation of f(0.1).

(2) Geometric Series: Consider the following sequence:

3 .3 3
1+2p)2 727 (Q+2pt T (14295

(a) (2 pt) Show that a,, determines a geometric progression, compute the
geometric ratio and give an expression for

6
> an
n=2

(b) (2pt) Determine for which value of p the infinite series

ag =3, ar=

S(p) = 3(1+2p)~>"
n=0

converges.
(c) (1pt) Determine if there is a p such that S(p) = I.

(3) Consider the function f(x) = %.
(a) (1pt) Find the natural domain of f(x) and the solutions to f(x) = 0.
(b) (2pt) Find where the function is increasing or decreasing. Find the
critical points of f(x) and determine their type.
(¢) (Ipt) Find the max and min value of the function on the interval
[-1,1].
(d) (1pt) Compute lim,_,+ f(z) and sketch the graph of f.
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(4) Compute the following integrals:

@ e300/ (agiprny + V)

(b) (2.5pt) /0 ze” T dx.

(5) Consider the matrix

2 -1 4+c¢
A= -4 1 0
c 0 -2

(a) (2 pt) Compute the determinant of A, |A| as a function of c.
(b) (1 pt) Find all the values of ¢ for which A is not invertible.
(¢) (2 pt) Find how many solutions has the following linear system:

2r —y 45z = 4

-4z +y = 13
x -2z = =8
or —y —2z = =21

(6) Consider the two variables function

f(z,y) = 9> + 22% + 4o — 27y + 100
defined on the square
D:{(‘T7y)| —-3<xz<0, _3§y§0}

(a) (2pt) Find all the critical points of f(z,y) - even those lying outside
D and determine their type.

(b) (2pt) Determine the maximum and minimum points of f on the bound-
ary of D. (In order to get credit you have to explain what you are
doing, the correct answer without the right explanation will not be
accepted)

(¢) (1 pt) Determine the minimum and the maximum value of f(z,y) on
D. (In order to get credit you have to explain what you are doing, the
correct answer without the right explanation will not be accepted)

GOOD LUCK!M!



Senska texten, (formular finns ovanfor)
(1) (5pt) Berdkna grad 3 Taylor polinom till funktioner

fl@) = (z = 1)In(2® + 1),

omkring punkten zy = 0, och anvinda det for approximera f(0.1).

(2) Geometriska Serier: Betrakta foljande talf6jld
3 3 a
(I+2p)2 7 (O+2pr “ 7 Ut2p° "
(a) (2pt) visa att talfojlden dr geometrisk och ge en formel for att rikna
6
D an
n=2
(b) (2 pt) Bestamm for vilka p den oendliga series nedanfér convergerar:

S(p)=> 3(1+2p) "
n=0

ap =3, a;=

(c) (1pt) Bestim om det finns p sidan att S(p) = I.

2

(3) Betrakta funktionen f(z) = L=3.
(a) (1pt) Hitta var funktionen ar definerad ock 1ésningar till f(x) =0
(b) (2pt) Hitta alla de kritiska punkterna och bestdm dess typ. Hitta var
funktioner ar vixande eller avtagende.
(¢) (1pt) Bestdmm den max och min vérde till funktionen pa intervvallen
[—1,1].
(d) (1pt) Rékna lim,_, 1 f(z) och skissa grafen till f.

(4) Rékna de foljande integralerna:

In 1
(a) (2.5 pt) / (( (ln(y)()l;) oyt \/178) dy,

(b) (2.5pt) /0 re” M d.

(5) Betrakta matrisen

2 -1 4+4c¢
A= -4 1 0
c 0 -2
(a) (2 pt) Rékna determinanter till A, |A| som en funktion av c.
(b) (1 pt) Hitta alla vérder ¢ sidan att A inte ar invertebér.
(¢) (2 pt) Hitta hur manga losningar har systemet
2r -y +5z = 4
-4z +y = 13
x -2z = =8
or —y —2z = =21

(6) Betrakta den foljande funktionen av tva variabler
f(z,y) =y + 22% + 42 — 27y + 100
som defineras i fyrkanten
D={(z,y)| -3<2<0, -3<y<0}



(a) (2pt) Hitta alla kritiska punkter till f(z,y) - punkter som ligger utanfor
D ocksa behovs att hitta.

(b) (2pt) Hitta den storsta och den minsta punkter till f grinsen av D .

(c¢) (1 pt) Berdkna den storsta och den minst varden till f pa D.

LYCKA TILL!!



