Exercise 1. [ / 12 pts]

In that exercise the "formulaire" is not allowed.
a) Determine an antiderivative of f(x) = In@x)
b) Determine an antiderivative of f(x) = xe™?*
) We consider 4 = [ f(x) - e ™ dx.

Give a function f such that A can be determined with the integration by substitution method.
But don’t integrate it.

) S 4x7+3
d) Determine an antiderivative of f(x) = —— *
x2+2x+1
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Exercise 2. [ / 7pts]

a) Determine by computations the four first non zero terms of Taylor’s expansion of f(x) = In(1 + x) around
x = 0 (Maclaurin :a = 0).

b) Determine the value of A = llng% by using Taylor’s series (formulaire allowed)
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Exercise 3. [ / 5pts]

Say why [ = f ﬁdx is an improper integral and determine, if it exists, its value.
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Exercise 4. [ /5pts]

Approximations of 7 can be obtained by using the function f(x) = arctan(x) and complex numbers.
Compute (4 + i) - (5 + 3i) and determine from that result an approximation of w rounded to 3 digits
by using the polynomial approximation of degree 5 for arctan(x)

Clearly justify your computations.
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Exercise 5. [ / 6pts]

a) We consider the function f(x) = Vx.
Determine the polynomial of degree 2, in the
form of your choice, obtained with Taylor's
formula fora = 1.

It's the dashed parabola represented
opposite.

b) What’s the estimation of v/2 obtained with
that polynomial?
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