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Exercises Serie N° 1

Note: questions marked (x) left to the students.

Exercise 1

1. Show that:
x
e arcsinr < ——, vz €]0,1].
T 10, 1]
e arctanz > Lz’ Yz > 0.
1+
e arcsinx + arccosx = g, Veel—1,1 (%)
1
e arctanx + arctan — = 5 Ve >0. (%)
T

2. Calculate the derivatives of the following functions:
e f(x) = arctan(v/z? — 1).
e g(z) = arctan(arctan z).

Exercise 2

1. Prove that: ch(z —y) = ch(z)ch(y) — sh(x)sh(y). (%)
2. Solve the equation: 2ch(2x) + 10sh(2z) = 5.

Exercise 3

Using Taylor-Lagrange formula, prove that:

1 [OE} x—$—3<sinx<x—x—3—x—5
L2l 6 — - 6 125°
x  x? x 53
. R,, 1+=—-"-< 3/ <l+—-———4+—.
2VreRy, 1+5 -5 < Wite <1+ -5+ (%)

Exercise 4

1. compute LDs3(0) for:

1
ox—>sin( —1).
1—2x

o
(1—=)*

2. Using the Maclaurin expansion of the function In(z + 1), to show that:

e r—

)
Vo > 0, 1’7%<1H($+1)<x.
Exercise 5

For fized real a we define the function f, by f,(x) = arctan <1;v ta >
—ax




1. Let n be an integer. Determine the limited expansion at O up to order 2n — 1 of the derivative
function f.

2. Deduce the limited expansion of f, up to order 2n.

Exercise 6

1. Write the Maclaurin formula with the Lagrange remainder for the function f(x) = €® to order n.

2. Show that:

TR SISO S B SISO S
J— —_— ... —_— e —_— _— CEEEY _— .
TRDT n! TRADT n! " (n+1)!

n 1
3. Deduce the limit of the sequence up, =Y, _, R

Exercise 7
Find the limit of the sequence (u,) defined by:
ﬁ 1+ L Vn € N*
k=1 n?)’ '
Exercise 8

Compute the limited developments up to order n in the neighborhood of xo of the following functions:

1. f(z) = x(ch z)*, x0=0, n=3.

2. f(z) =In(1l +sinz), 20=0, n=3
3. f(x) =tanz, z90=0, n=5

~ In(1+2) B B
4. f(x) = TR rg=0, n=3
5. f(z) = 3% sin(22), z0=0, n=4
6. f(x) =eV®, xo=1, n=3

3
2
7 f():a;j_l, g =+00, n=3
Exercise 9

Calculate the following limits:
1l 1 1
Ddim (| —————— ).
z=>0\In(1+2) =
e3% sin 3z
i — .
& <sh (—2x)>
8. lim <1 + 1) .
r——+o0 X

. x—sinx
4. lim ——.

x—0 (1;‘3

. 1 1
5. lim z2 (em —el+w).

r—r+00
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