People’s Democratic Republic of Algeria 3/‘@”;\.

Ministry of Higher Education and Scientific Research £94 61/
Badji Mokhtar Annaba University o
Department of Material Sciences

Department of Material Sciences Academic Year: 2025-2026
First Year Common Core: Material Sciences Course: Mathematics 2

Series 3: Polynomial Approximation of Functions

Exercise 1. By applying Taylor’s formula, Find the Taylor expansion (the limited development) at 0 up
to order 3 of the following function f(x) =1In(1 + x).

Exercise 2. Find the limited development at the point ro = 0 in the indicated order of the following

functions:

1) fi(z) =e*cosxz  (order 3), 2) folz) =14z (order 3 ),
3)  folz) = sin(ln(1 +2)) ( order 3), O fulx) = (order 4),
5) fs(x) =In(coszx) (order 4 ), 6)

fo(x) = e%  (order 5).
=0

Exercise 3. Find the limited development at the point xq in the indicated order of the following

functions:

1) fi(z) = 1532 (order 2), 2)  folx) = m (order 4),

3) fa(z)= \/% (order 2), 4)  fu(z) = % (order 4),

5) fs(z) = lns(il(—;j;c) ( order 2 ), 6) fe(z)= . j_zew (order 3).

Exercise 4. 1) Determine the Gth-order Taylor expansion of the function near x = 0: f(x) = ﬁ

2) Deduce the Tth-order Taylor expansion of the function near x = 0: g(z) = arctan(z).

Exercise 5. Calculate the following limits:

1+In(l+x)—e€" . cosz —+1—a?

1) lim , 2) lim ,
z—0 1—cosz z—0 4
. 2tanhx — sinh(2z) . eSinT _ gtanz
3) lim , lim ——.
=0 z(1 — cosh(3x)) =0 sinx — tanx

Exercise 6.
1) Calculate the limited development at the point xo = 1 of order 3 of the function: f(x) =Inz.
2) Calculate the limited development at the point xg = g of order 3 of the function: g(xz) = In(sinz).

Additional Exercises

Exercise 7. Find the limited development at O in the indicated order of the following functions:
1) f(x) = (cosz — 1)(sinhxz — ) (order 3), 2)  f(z) =1In(5+ 3z) (order 3),

3) f(z)=+1+sinx (order 3), 4) f(x) =14z cosx (order 4),

1
5) fla)=[n(l+a)* (order ). 6) fla)y=01+ x)g (order 2),
s =220 order g 8 f@)= < (onder 4).

Exercise 8. 1. Calculate the Taylor expansion at 0 up to order 3 of the function
f(z)=+/1+In(1l+x).

2. Deduce the limit

. f(z)—e? +1—cosz
lim —3 .
z—0 sin” x




