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Examination of MATHEMATICS (M1)

(Duration : 2 hours and 30 minutes - Documents, calculators and mobile phones are forbidden)

Exercice 1 : Let p and n be two elements of N such that p < n. Give the definition of the binomial coefficient ( Z ) .

Show that the integer number n(n — 1) --- (n — p + 1) is a multiple of p!

Exercise 2 : Let u,, be a real sequence and | € R. Give the mathematical definition of
U, — £ when n — +o00.

Exercise 3 :
1)Let A =1 — 4. Calculate A% and A%

1
2) Solve the equation 22— 2241+ 51 =0 (z€0.

Exercise 4 : Calculate the limits of the following quantities if they exist

3+1
flz) = ﬁ?ﬂ;) when x — 0, g(x) = JT?:; when x — +o00.
Exercise 5 :
1) Let 8 € R. Show that
d
e (sin(z 4 0)) = sin (JU +0+ g)
and then show ! that for all n € N* we have for the nth derivative :

jx—nn(sina:) = sin (m + ng) .

2) Let f be a function which is defined on R by f(x) = 22 sin z. Show that ¥n € N* we have
™ (z) = 2 sin (x + ng) + A,xsin (x +(n— 1)%) + B, sin (x +(n— 2)%)
where A,, and B,, are constants to be precised (one can use Leibnitz’s formula).

Exercise 6 : Let o a function defined on ] — 1, 1] by

t
t) = .
1) Calculate
, h<m et and >lim e,

2) Let f be a function which is derivable on R such that lim,_, . f(x) = lim, 4 f(z) = £ with ¢ € R.
We consider a new function defined on [—1, 1] by

fle@) if te]l-1,1]
u(t) = .
14 if t=-lort=1

a) Show that v is continuous on [—1,1] and derivable on | — 1,1[. Show that there exists ¢y €] — 1, 1] such that
1 (p(to)) X ¢'(to) = 0 (one can use Rolle’s theorem).

b) Deduce that there exists zg €] — 0o, +00] such that f/(zg) = 0.

'When f is a n times derivable function % denotes f(™) ().



