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Faculty of exact sciences, natural and life science
Department of Mathematics and Computer Science Academic year: 2023/2024
Level: L1 Computer S Exam: Analysis 2 Duration:1h30
Exercise 1 (4.5=1.5+1.5+1.5 pts)

For each question, there is only one correct answer out of the three suggested answers. State it with
justification.

1) For every non-zero natural number n we put: u,, = ?:1# , the limit of the sequence (u,,) is:

a) + o b) In2 ) 0.

2) For every non-zero natural number k, we put: J, = fﬁdx. Using integration by parts, the
relationship between J, and ;.4 is:

X ex ex

D=l =i e =M= M =Je— e

3) The solution of the differential equation (x* + 1)y’ — xy = 0 that satisfies y(0) = 1 is:

a)y=2Jx2+1 b)y=+v2x?2+1 Oy =+x2+1.
Exercise 2 ( 7.5=3+1.75+2.75 pts)
1) Find a limited development of order 2 in a neighborhood of 0 for the functions
h(x) =V1+2xcosx and f(x) =In(1 +x +x2).
2) Using the previous limited Developments, calculate the following limit:

i <\/1 + 2x cosx —In(1 + x + x?%) — 1)
im .

x—0 x2

1+x+x2

3) Let g be a function defined on R* by g(x) = x%In

function g.
a)Deduce a limited development in the neighborhood of oo for the function g (note that g (%) = tlzf(t)).

and let (C, ) the graph representing the

x2

b) Calculate the limit lim (g(x) —x— %) What do you conclude?
X —00
Given:

1 1 1 1
Vi+x=1 +Ex - §x2 +0o(x?) ; n(1+x)=x —Exz +0(x?) ; cosx=1 —Exz + o(x?).
Exercise 3 ( 8=4+2+2 pts)

1) Calculate the integral | = [ ———

(x+1)2(x-1) dx.

: : b1

2) Solve the deferential equation y" + Zy= DD

3) Deduce the general solution of the following Bernoulli's differential equation:
1 -1

= 5
Y ") T+ D= 1)

Good luck.
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