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Faculty of Technology
University of Tlemcen

Final Exam in Mathl

WARNING: Calenlatars and electronic devices ars strictly prohibited.
x -
Exercise 1 (4.5 Points)

Let @ € [1, +0o]. Prove by induction that for all n & N,

(14+a)" > 1+ na.

Exercise 2 (4 Points)

Consider the function:

1. Compute f(2) and s {1).

2. Find f~1({2}).

3. Is f injective? Is it surjective?
4. Is f bijective?

i

Exercise 3 | B " (4 Points)

Let [ be the function defined by:
In{t +x}), iz >0,
#(z) = { b ta)

sin(z), e

Study the continuity and differentiability of f on its domain of definition D I3

Exercise 4 (6 Points)

1. Find the second-order Taylor expansion at zg = 2 for the funclions:

fey=mzr and glx)=2°-22- 22

2. Using these Taylor expansions, compute:

I nx—In2
Exercise 5 ‘ (1.5 Points)

Let the set F be defined as:
E={{zy2) Rz +y+52 =0}

Is the set & a vector subspace?

Good Luck!
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