BSc Engineering Sciences — A. Y. 2018/19
Written exam of the course Mathematical Analysis 2
February 14, 2019

Last name: ..o First name: ..o
Matriculation: ....oooovee i

Solve the following problems, motivating in detail the answers.

1. Find the Taylor series expansion, with intial point o = 1, of the function

fx) =

(x —2)(22 — 22+ 2)’

determine its radius of convergence r, and study the convergence for x = +r.
Solution.
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2.

(1) Find the extremal values of the function f(z,y, z) = z+ 2y + 2z on the surface S defined
by a2 + 3% + 22 = 1.
(2) Let g(x,y) the function implicitly defined by z? + y? + g(x,y)* = 1,9(x,y) > 0 and

h(z,y) = = + 2y + 2g(x,y). Compute %(fFo»yo)»a—y(ﬂfo,yo)a where (xg, o, 20) is the

maximum of (1).

Solution.
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3.

(1) Let ¢ > 0. Find the solution f(x,t) of the partial differential equation

Pf 0%
— =" —
ot? Ox?
i 0
with the initial condition f(z,0) = %, a—{(:{;, 0) = ze™ .
T

1

(2) Find o > 0 for which the function ¢(z,y,z) = RN

satisfies the partial

differential equation on R?\ {(0,0,0)}:

o’ 09 g
Ox? + Oy? * 022 0.

Solution.
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4. Compute the integral

/// 2(x? +y? + 22)6_(I2+y2) dzxdydz,
D

with D = {(z,y,2) e R® : 22 + 9y + 22 < 1, 2 > /2% + y?}.
Solution.
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5. Let F(z,y,2) = (3 —xy?z, —x23 — 2?2, y° — y2?) be a vector field on R3, C be the circle

C={(z,y,2): 9+ 22 =12 =2}

/F-da,
c

Compute the line integral

where a = (2,sint, cost),t € [0, 27].
Solution.



