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Name : First Name : Class :

Midterm exam n°1

Exercise 1 (3 points)

1. Determine the Taylor expansion around 0 at order 3 of In(2 + sin(z)).
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2. Determine lim (cos (l)) .
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Exercise 2 (5 points)

n3
1. Using d’Alembert’s test, determine the nature of Z Egn))'
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2. Using a Taylor expansion, determine the nature of Zln (cos (;)) .
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3. Determine the nature of ane“”.
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4. Determine the nature of Z (_j)_ .
nn
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Exercise 3 (4 points)

Let us consider the sequence (uy,),en- defined for every n € N* by

U =In{(n — 1)) — (n - %) In(n) +n

Unt1 = Un =1 (n+%>ln(1+i—)
: N

1. Show that
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1
2. ShOW that Unti — Uy +r:q _—W.
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3. Deduce that {u,) is convergent.
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Exercise 4 (4 points)

Let us consider the sequence (u,,) defined for every n € N* by w,, = ¥n-+1— {/n.

1. Determine lim /n.
n~34-00
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1/n
2. Show that for every n € N*, u,, = %((1 + %) - 1)_
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3. Using a Taylor expansion, determine an equivalent of (1 + E) — 1, then of u,.
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4. Deduce the nature of 3 u,.

Exercise 5 (4 points) -
1)

Let, us consider the sequence (u,) defined for every n 2 2 by u, = m

1. What is the following limit : lim —— 7
n—+o0 [n (n)

1
2. Deduce the nature of Z m
n“(n
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GOV A
3. Check that for every n € N*, u,, = 1- .
In{n) In{n)

~ ™
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4. Determine ¢ € R such that u, = (=1) + @ +o( ! )
' " In(n) " 1n®(n) In*(n)/
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5. Deduce the nature of 3 uy,.

4 )




