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ECON3120/4120 Mathematics 2
Tuesday May 29 2012, 09:00-12:00

There are 2 pages of problems to be solved.

English

All printed and written material may be used, as well as pocket calculators.

You are required to state reasons for all your answers. Throughout the problem set, you
are permitted to use without proof information from a previous part, regardless of

whether you managed to solve it or not.

Grades given run from A (best) to E for passes, and F for fail.

Problem 1 Define for each value of u the matrix

0 1 2
A,=3u v+3
0 u—3 u—14

(a) Show that |A,| =0 if and only if u =0 or u = 2.

(b) Consider the equation system (where x € R? is the unknown)

Decide, for each value of u, whether the system has (i) no solution, (ii) one solution,

or (iii) more than one solution.

Problem 2 In this problem, you shall take as given without proof that the equation

system

r+v4et—vPy=1
In(1 + 2uv) + x +ve™ =e

defines u and v as continuously differentiable functions of # and y around the point P with

coordinates (z,y,u,v) = (0,1,1,1).
(a) Differentiate the equation system (i.e., calculate differentials).

(b) Calculate u,(0,1) and u; (0, 1).



Problem 3

(a) Evaluate the integrals

(i) /x?’e“ dx, (ii) /01 v dy, (iii) /26 M dz

z
(Hint: In (ii) and (iii), a substitution will lead to an integral where you can use (i).)

(b) Throughout this part, assume that ¢ is nonnegative. Show that

1 1 t+1
dt = 1
/(t+1)(t+2)2 rr2 T e

and use this to find the particular solution of the differential equation

z(t)
(t+1)(t+2)7?

i(t) = with  z(0) = 1/+/e.

Problem 4 Let £ > 0 be a constant, and consider the function
g(x)=k-(1—e ™)+ zln(l+2?) — 2?

(a) Calculate

In(1 2
iy B+ 27)

T—r—+00 €T
and use this to show that

(Hint: zIn(1 + 2?) — 22 = 22 - [—ln(lixz) -1].)

(b) Use part (a) and the fact that ¢’(0) > 0 = ¢(0) to show that ¢ has (i) some zero zq > 0,
and (ii) some stationary point = € (0, zo).
(You are not supposed to compute neither zq nor z.)

(c) The stationary point Z of part (b) will be a function h(k). Put G(k) = g(h(k)). Find
an expression for G'(k).
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Karakterskalaen gar fra A (beste karakter) til E for bestatt, og F for ikke bestatt.

Oppgave 1 Definer for hver verdi av u matrisen

0 1 2
A, =1|3u vu+3
0 u—3 u—4

(a) Vis at |A,| = 0 hvis og bare hvis u = 0 eller u = 2.
(b) Se pa ligningssystemet (med x € R3 som ukjente)

U
Ax=|2u
3u

Avgjer, for hver verdi av w, hvorvidt systemet har (i) ingen lgsning, (ii) én lgsning,
eller (iii) flere enn én lgsning.

Oppgave 2 1 denne oppgaven skal du ta for gitt uten bevis, at ligningssystemet

r+v4et—vPy=1
In(1 + zuv) + x4+ ve™ =e

definerer v og v som kontinuerlig deriverbare funksjoner av x og y rundt punktet P med
koordinatene (z,y,u,v) = (0,1,1,1).

(a) Differensier ligningssystemet (i.e., regn ut differensialer).

(b) Beregn u/,(0, 1) og u,(0,1).



Oppgave 3

(a) Beregn integralene

(i) /x?’e“ dx, (ii) /01 v dy, (iii) /26 M dz

z
(Hint: T (ii) og (iii), vil en substitusjon lede til et integral der du kan bruke (i).)

(b) I denne delen antar vi at ¢t > 0. Vis at

1 1 t+1
dt = 1
/(t+1)(t+2)2 rr2 T e

og bruk dette til a finne den partikuleere lgsningen av

R \) - _
z(t) = L slik at — x(0) = 1/+/e.

Oppgave 4 La k > 0 veere en konstant, og sesja pa funksjonen

g(x)=k-(1—e ™)+ zln(l+2?) — 2?

(a) Beregn
2
lim In(1+ z°)
Tr—r—+00 €T
og bruk dette til & vise at

(Hint: xIn(1 + 2?) — 2? = 27 - [% —1].)

(b) Bruk del (a) og det faktum at ¢’(0) > 0 = ¢(0) til & vise at ¢ har (i) et nullpunkt
xo > 0, har (i) et stasjonserpunkt T € (0, xg).
(Obs: Du skal ikke beregne verken xq eller z, men du skal vise at zy > 0 0g Z € (0, x0).)

(c) Stasjonserpunktet z i del (b) vil veere en funksjon h(k). Sett G(k) = g(h(k)). Finn et
uttrykk for G'(k).
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