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Final exam: Analysis 1

Exercise 1: (8 points)

Consider the sequence (U, )nen defined by: (o & me (Up)pen &Il JM)

Up>0
Uni1 = 1 +T;]n, Yn € N
1. Show that U, > 0 for all n € N. (0 < U, ol ow)
2. Define g(z) = I—F% — z. Study the variations of g on ]0, +00[, and determine its sign on ]0, +00[.
10, oo o Liylsl sdey 10, +oo] Jladl ds g Sl o). g(a) = 1f_x — 2 AW s

3. Deduce the monotonicity of the sequence (Uy,). ((U,) Wtd! &, C.,.\..J)

s

4. Conclude that (U, ) is convergent and calculate its limit. (Lil: canaly & &% (U,) O CI.L.«\)

5. Let E = {U, | n € N}. Determine inf E and show that sup F is positive.
oo sup B Ol gy inf B i . E={U, |neN} I
Exercise 2: (4 points)
Consider the function defined on R by: (4 R § &m0 W] )

flz) = mgcos(;> ifz#0
0 ifz=0

1. Is the function f differentiable at x = 07 If yes, compute f/(0).
CF(0) el o Ol OET BT 2 =0 e Slatapy &G f AW s

2. Study the continuity of the derivative function f’(z) at = 0.
cr=0 as f(z) &@xall G et )l

Exercise 3: (4 points)

Consider the following integral: ( JW! L&l xiw)
1 .
[ / sinz
0 x
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1. Find the Taylor series expansion of around = = 0 up to the term in z*.

X

Lzt .,\A\d'bxzo M‘d?

sinx

D ghl e s

x
2. Integrate the series term by term from 0 to 1 and approximate I by giving four decimal places.

.xij;;rtsja;.{j;ua;w@g;s51&0&,\5_\3,&@‘&(

Recall: f(z) =322 L0200 (5 — g)n (15750)

n!

Exercise 4: (4 points)

Find: (e 5))

(1)% (2)1 = /21:\/932 + 3de (B)L = lm 2B —5)

............................................................................................................................................... Good luck
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