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UNIVERSIDAD COMPLUTENSE DE MADRID
FACULTAD DE CIENCIAS FISICAS

Curso 2022-2023

2022-2023-Segundo Examen Parcial de Matematicas-E
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Firma y DNIL:

Nota: En esta prueba no se permiten libros ni apuntes ni calculadora. La nota total de este
examen son 10 puntos. No se corregird nada que no esté escrito en este cuadernillo.

P1 [2pt] Encontrar la suma en términos de funciones elementales de cada una de siguientes series
de potencias
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P2 [2pt] Sea la curva de ecuacién y? = 2 (1 — z). Dibujar sus dos ramas 4, e y_ cuandoz >0y
calcular el area que encierran.

Nota: A las dos ramas juntas se las conoce como perla de Sluze o teardrop curve.

P3 [2pt] a) Hallar los coefficientes a, b, ¢ en el desarrollo de f(z) alrededor de z = 0 dado por

x\~2/3 2z —1/2 9
(1—&-3) —(1+?) =a+brtcz+---.

b) Cuél es el radio de convergencia R de la serie?

f(z)

1
c¢) La integral / dx ) de los tres primeros términos, jtiene un valor finito? Si es asi calcule
0

el valor.

P4 [2pt] Determinar si las siguiientes series numéricas son absolutamente convergentes, conver-
gentes o divergentes Diga claramente qué test o tests estd usted utilizando para responder.
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P5 [2pt] Probar que >, —= 37 convergente (vale con un test bien elegido). ;Ddénde estd mal

la siguiente “demostracmn de que es divergente?
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36 9 12 —3 23" 4 :

Como la serie arménica diverge, la serie original diverge.
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UNIVERSIDAD COMPLUTENSE DE MADRID
FACULTAD DE CIENCIAS FISICAS

Academic Year 2022-2023

2022-2023-Second Mid-term Exam of Mathematics-B

Name and surname:

Signature and DNI:

Important: Books or any other written material are not allowed during the exam. Calculators
are not permitted. The total score of this script is 10 points. The professor wont mark anything
written on scrap paper
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[2pt] Find the exact sum of each of the following power series in terms of elementary functions
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[2pt] Consider the curve y*> = z* (1 —z). Sketch the graph of its two branches ., and y_ when
2 > 0 and find the area inside.

Note: The two branches together are known as Sluze Pearl or as teardrop curve.

[2pt] a) Find the coefficients a, b, ¢ in the series expansion around z = 0 of f(z) given by

—2/3 91y —1/2
(1+§) —(1+§) —a+br+ex®+--.

b) What is the value of the radius of convergence R?

1
c) Is the integral / dz % of the first three terms finite? If so, find its value.
0 A

[2pt] Determine whether the following series are absolutely convergent, convergent or divergent.
State clearly the test or tests used to answer.
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i) 3 (V1+n?—n), ii) Z Ynlogn, iii) Z ( )(HS)"_

n=1 n=0 L

1 : .

[2pt] Show that » 7, 5 is convergent (use a convenient test to prove it). What is wrong
with the following “proof” that it diverges?

1 1 1 1 1 1 1 1
— + + + o> —+ + + + e
V8 V27 V64 /125 VO V36 V81 144
which is
l+1+1+1+ -1(1+1+1+1+ )
36 9 12 ~ 3 2 '3'4 '

Since the harmonic series diverges, the original series diverges.




‘ G
= % NS ‘FS A M1
% ( e« 2 ) _ e

ecrnrd ¥z O
AR = 6 -
\ =1 < de B L _ (\A—SL‘X ) |

) 4y Gl
7Nl o brud 2l PR § “\pgﬂkw:

(gt o dedtczed  Grocon (0 MMDL\
¥ I%‘&(%\&&\é*h“.

e =
(4 2
Q‘Z)ﬂf*ﬁkfiuxgr%h‘
1
aur. oA ‘ y
\ —
w> vy = f(€7c+€ )
B Z-
Al AL o

«{—\&3’4&‘ e H° (A
& 5 Cau\.,uck dow W\— h T\ o c\_sv\(lr@w‘{
W\ﬁﬁc paerl A j
__\__,__ _ /t——¥7+7< _~ b \\c\z_’\
- /
e .
5 pef et giu‘%»* Lok cdoed wat
CV) S = Yffch_"xéﬁ _W. Muu_ Rt
o4 e Ly adAvebne b0
/\ _F}\W'h/\'r |\’-_ ok
) 9 X B 5
QY W AT ¥ ﬂ7‘((+¥+\/,@“)
= x v TZ;/]
" ) —E
AW pwshwe o B .
™ — A v et e



v )
S-:_-—-Lb-o (-“__Y"Z\_% c‘
28 P

C\C: ot fwe \w\

=5 oD, weawse Qv elie Rl

a

O\DWM‘\— (a%«“w’\.f pL ase e
il ieinnishi

=0
y—A B ;
ot £ ik . m\—w)‘ ;ﬂ—b\o‘(‘-(\—\fe
Q{/v_"‘__?[ , A E 2 / ’ ¥ / X

y PRV fon et ool ¥ I,

e e et
g sigld

o fon (03] (4

)

i
_.’l/:b s o 4 (97(—(- CY £ v-.
a0 )

pn R TR
O'\OV‘N_’“Q(’\ (M i W\og\("\_wu S¢ =0} -
@ ;.‘ . o —_ O
,,;(_P\;\Mb\\/\.e.’\ T
v ) [loég)c—wwm%
‘ ool P ot oy )
A\.Q(.D k\/‘e’\/‘/\ o _'ng - 2
CH R R
p e S .. | R=Z
= ) 36 Q‘



77
z.
; : = f= B &L *‘E'\;}-ﬁ- -Uzl“'/’l“”( 22
ﬂZ::%%Z 7 e S2k >
7 P
X2
Sl =\lz
o
L R et S R

odi
X

™
§

st ww?%‘)‘]—t‘.

- 0 «0.% « Y?’C‘Bl‘é)—{&h

Vodtawnt oL et s T SNVATS (2\,\?2\“ %/2
flve dwiareedhor Ys Wi (R 05 o)

s oB] P2

| | e
b) - LR B A "'-l**ﬂif £ 57 ]
By - L o | ks
= boued oL
cuuw\L%AANQJ
\
C,\ A st lo 7L—EC;Y2§ 0 A\g——‘-" =i lOLYW
g2 -————'.;—.i“”" G T x 'z iy Jo
; 7
B :O —vagw
i:lftfgé C\ﬁ*”d i
Wa»«ﬁ‘\cmvw
of A x o\x
+ it
oL f kot
& et :;JIAO-
< - %

SINHINOD



@,

o)

i
: ===y 1

L(W#V\) D l,.,) KM‘\W\W LA NN
& T 2uU
<) - W D \f-rl ¢ Pve U»VLU\Mf\ e s

BVAS

Wt
P
hac - (VAN 7
Lw] '_2 @)[_%) AG , aﬁlo&—-om{‘((’w OWW'\“Q/(_LA{\
W—O ‘T}\-— IS o~ 6\»\‘?&—( G AN WOL U.D+
o~ el

%) | 1ew? - W= (m—-\/\\ (mv *\A\
s

(e m




2 (2) =) = /l—m%@)f— -@)gi;
w=09

r\’lr(’f“{v{‘ 8 72
e (e J S 0 s Qe Uisgn

SONG \ o) God w>S .« We eu-e et

GRS, . ) at:,s—cwhh AU et
N Ze(m Lept cloel wot @ e P4y et

VO

M*F
L Tubeged
v[‘?/'L

i - ((‘\“Wq ?00\\’\\4\-9
e NS 2
can %C\P"' o T /\ L PMusee VN
: w LA, @
oot G s T -
7 VA S ) WI -0
Sog! > Ll e g S
At et oy vs —3—-
T per e ol 33 el
ot ,
rwd £ v TN
—> Zi_. AT I
> )
) . I L o 2=
o T (g > 8 4
ks e Lacs e £ e ©
\\\{\-’V\Q’_O'Q” U\)—(\(‘ECH \Pg
T wd
b ._L = r ( W
G o=
| > lr = —D——— "'WVU%
= ¢
Ve

5



sk otrrus .  twetr  hee we

wotd 0 ol o o-

{WJ\WMW«-
S :
Vg ! atr gy
b |
}:! E';’ -;;L
ot ’

\/\r’? ¥

TEg S T, (o s feun .

b sz ey
W/ s %Y V8

CMJ oo g of W&’Cu(@\hl’\ << )
GAC - (VS
G}\r{\/@?‘\*ve w? pbrorsl

i
V\:

W ‘Ws\w—»ﬂu

\K/i,r*.!:-:;

L-

oot g

l

V\”?lz

\ e ]

% (u-Y)

\ ~ \- veer Sl
Pl i R %, (1—t)

~ 2 [U\““E Z

'—\ WU—'W
2
L

o

\/\‘;Q,

Ao f et dl
Lo g e AT

Fu‘\/‘ \/\:Z,B,&r

;,\g,a,‘;\ Q\B\f Az {2,-('%(4 p

)

W e e : ok s
sz L
.

o eawel”
e WA

T BX



