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Opgave 1. Betragt ligningen/ Consider the equation/:

1
" —y'(x)=1, z>0. 1
V@4 S0 =1 0
1. (10 point) Find to linezert uathengige lgsninger til den homogene ligning/ Find two linearly
independent solutions to the homogeneous equation/. (Vink/Hint/: Lad/Let/ z(z) = y'(x)
og find/and find/ z forst.)

2. (10 point) Find en partikuleer lgsning til den inhomogene ligning, ved hjelp af konstanters
variationsmetode/ Find a solution to the inhomogeneous equation by using the variation of
constants method/.

3. (5 point) Find lgsningen/Find the solution/ y som opfylder/which satisfies/ y(1) = 0 og
y'(1) = 0.

Opgave 2. Betragt ligningen/ Consider the equation/:
2y’ (x)+y (z) =2, x€eR. (2)

1. (10 point) Find to linesert uatheengige rackkelgsninger til den homogene ligning, i nserheden
af/ Find two linearly independent solutions to the homogeneous equation in a neighborhood

of | oy =0.

2. (10 point) Hvis/If/ y,(z) = azx® + ax® + a1x + ag, find ay, ..., a3 for at/such that/ y,
bliver en partikuleer lgsning til den inhomogene ligning/becomes a particular solution to the
inhomogeneous equation/.

3. (5 point) Find lgsningen/Find the solution/ y som opfylder/which satisfies/ y(0) = 1 og
y'(0)=1.

Opgave 3. Elektronen i et brintatom ligger i/ The electron of a hydrogen atom lies in/ R3, og er

beskrevet af bglgefunktionen/and is described by the wavefunction/ (x,y,z) = Ce™ V> Ty*+2*
hvor /where/ C > 0.

1. (5 point) Hvad skal/ What must/ C vere for at/be so that/ p(x,y,z) := ¥*(z,y,z) de-
finerer en teethedsfunktion for koordinaterne/defines a probability density for the coordinates/
(X,Y,Z)? (Vink: Brug sfeeriske koordinater/Hint: Use spherical coordinates./)

2. (15 point) Find fordelingsfunktionen for variablen/Find the distribution function for the

variable/ R = X? +Y? 4+ Z2, givet ved/given by/:

Fgr(t) = Prob(v/a2 +y?> 4+ 22 <t) = /// p(z,y, z)dzdydz.
Va2 ty? 422 <t

3. (15 point) Find Var(X), Var(Y) og Var(X +7Y).

Opgave 4. (15 point) Vi maler tre reele, uafhaengige stokastiske variabler/ We measure three real
and independent stochastic variables/ A, B og C. Middelveerdien af/ The mean value of/ A er
pa = 1, middelveerdien af B er up = 2, og middelveerdien af B er up = 3. Deres varianser
er/ Their variances are/ 0% = 0% = 0% = 1. Vi er interesserede i storrelsen/ We are interested in

the quantity/ f(A, B,C) = %2. Find den relative fejl/ Find the relative error/
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