Problem 1 (1.8 points) Find all the real values x and y such that

1—(zx+iy)| =x+1iy.

For any tompx number 2eC, (2]
(B modulus of 2) is G read number.
Then Hu left side of He given eguation
(s rfeal, and Harefove Hie right side
must also be  real. This means Hat
‘6=O.

Wik this in mind, He €quaon
becopnes \l—x\'—‘-)(.

So  ether Ex=x or =[i-d=x
put Huw <cecond Cc,’,uah'or\ irnplr-cs
1=0, 0 we discard it. From the
Licsk equabion we oqet X2

CLASES PARTICULARES, TUTORIAS TECNICAS ONLINE
LLAMA O ENVIA WHATSAPP: 689 45 44 70

g 99 ONLINE PRIVATE LESSONS FOR SCIENCE STUDENTS

CALL OR WHATSAPP:689 45 44 70

www.cartagena99.com no se hace responsable de la informacion contenida en el presente documento en virtud al
Articulo 17.1 de la Ley de Servicios de la Sociedad de la Informacion y de Comercio Electronico, de 11 de julio de 2002.
Si la informacién contenida en el documento es ilicita o lesiona bienes o derechos de un tercero hdganoslo saber y sera retirada.



Problem 2 (1.2 points) Choose any three of the following limits (0.4 points each) and com-
pute their value without using L’Hospital’s Rule.

a) lim (V2 + 2 — 2z . sinz
W Jim (Ve v =) R

. 1=V1—2a? . z?
L 9 Jixg loes(1/=)]

You can do a fourth limit. If done correctly, it will add up to 0.4 extra points to your grade.

Letling x>0, (JFx" = x ) > 00 — oo,
This is indeterminale because ©0 ir not
a real number and oo0-o0 s a0+
Ae fined.

We proceed as ﬁol(,owS fo  eliminate
e ir\dﬂhjm{naa{:

Lim (W‘X>- XX X

K00

xten t %
=lim 4x—s* =fim X = oo
X200 X200
x*x X x*x X 2o
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To handle Yis indeter minacy (%) , we
must  factor out and cancel out e

dopminamt term (lafa,eﬂ— power of X M
Yuis cose ) from P numerator ond

doyio minator.

/Q((y\

X = Lim 1

X=>00 W"’X X=>00 N Yx +1

Mm

j ——
i—:o Z

A-200

Observe ot Dian sinx does not

exist

Cartagcna

X200

bud -1< Sinx 2 1. Thuebore,
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Since Lim -1 = Ln ] =0
X=>20 X?c0

X+ X *+
b e Sandwidh Wk, we have

,QA',M S'{"lx = O .
=0 Oy

limm I=di® = o

X-=0 ><2' O

This vYawe is undefined, $o we mus+
iminate the Hfactors Mot vanish

(bewmg. 0) from +the numerabr and
dano minador. We proceed aS follows:

Lo \=Ji=x* . 1+J1-x*
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-:Q,(m l"'(\"’xz) = lim 1 =

|
X=>0 — x>0 e
x*( l-\—\h—x’*) © Bl =

Lion (. os (l/>(>]xz

X290

One ooy o make sure Hrat we avored
any inde berminacy ( 1 0 Hais cas“&)
s b rewrite Hu Limid as

Lim [l +605(‘lx)-l}xz

=00
- ('.Ds(‘lx) ;—;l
= bim &( [+ Oos(‘(x)-l>°°swx)—\ Cix)
X->90 -~ co3 Y =
— b {(ucosa-m)’”ﬂ 6
'A{‘Ix ¥y
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Since '

—_— \
- b [t cpyyz)‘“’ﬁ" =,&M(1+2)/E=e
3—, O‘- rA c»s{%‘—t 20

¢ Lim Cosa b =-|

e \a" 2
(Limits from  ¥ae special list)
Haam .

B Leoslif) ) =

X—DOO
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Problem 3 (2 points) Using the Principle of Induction, prove that for every natural number
n, 4 divides (5" — 1).

In order to obtain full credit in this problem, you must clearly verify the initial case, as well as
state the induction hypothesis, the induction step, and where you used the induction hypothesis
and the hint.

Hint. A natural number N is divisible by 4 if and only if N = 4 k for some natural number k
(e.g.,0=4-0,4=4-1,24=4-6, 124 = 4-31, etc.). Therefore, you need to show that for every
n > 0, there exists a natural number £k such that 5" — 1 = 4k or, equivalently, 5" =4k + 1.

Kle \Jey'\?u( P, nihal case (nso)3
5-|=0=4-0
That s, S°-1 is divisible by ¢.

We assume Mot 5 I is divisible
19\1 = (iWc—\'bon kipoH/u.siS\, Then
5"-1= AL Por  some patwral number
¥

e st show Bk 5 == .m
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5" |- 5.5%-) 7 5(4\4.-“)—(

1nducrion

hy pe tangis
= A0k+4
= 4 (5L+)

]\’ 4m
M= SY-H

and e proof by induchon is complete
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