Clasa XI - M2 - prof. Cornelia Mestecan

Calculul derivatelor de ordin II pentru functiile studiate

Fisa de lucru

Definitie: Fie functia f : D > R,D < R, o functie derivabila si a € D punct de acumulare pentru D.

Daca f' este derivabilad in punctul a, vom spune ca f este de doua ori derivabila in a i vom scrie

f”(a)=(f’)'(a). Daca f' este derivabili pe D, vom scrie f” :(f’)' sau f® =(f ’)' si vom spune
ca f este de doua ori derivabila pe D.
Observatii:
1.pentru calculul derivatei de ordinul al doilea in punctul a, folosim egalitatea:
f'(x)-f'(a
o (a) i " 0= (2)
X—a X— a
2. orice functie elementara este derivabild de doua ori pe domeniul ei de derivabilitate.
Exercitii rezolvate:
Sa se calculeze derivatele de ordinul doi ale functiilor, scriindu-se de fiecare data si formulele
utilizate:

a) fIRSR, f(x)=4x"-x"+2x-1;b) f:R>R, f(x)= (x+1)2009 (x—2)5+2(x+3)—15;
(x2+9)ex,
1

n~ h) fiR> R, f(x)=e"+5ex;

X—2 x* -1
X

O) TRV SR F(x)="—71d) TRoR T(x)="5 1) FIRR (x)

f) f:R—ﬂR,f(x):exz*S;g) f:(0;+0) >R, f(x)=1I
i) f:(0;40) >R, f(x)=x+2Inx;]) f:R>R, f(x)=3"+5
k) f:R—>R,f(x)=3sinx—2cosx;l) f:R—>R, f(x)=(-x+2)sinx;

m) f:R—R, f(x)=3arctgx; n) f:(—5;+oo)—>R,f(X)=«/X+5
Rezolvare:

a) f’(x):(4x5—x3+2x—1)':20x -3x%+2; f(x)=(f (x))r:(20x4—3x2+2)':80x3—6x;
am folosit formulele: (f+g)'= f+9; (c-f) c-f;c'=0; x=1; (x")=n-x"
f'(x)=(—(x+1)2009—(x—2)5+2(x+3)—15)

!

b) =-2009(x+1)"" -(x+1) —5(x~2)"-(x—2) +2(x+3) ~15';
—2009(x+1)2°°8 ~5(x-2)"+2
)=(f'(x)) = (—2009(x+1)2°°8_5(x_2)4+2)’

=—2009-2008(x+1)2°°7-(x+1)'—5-4(x—2)3-(x—2)'+2'
=-2009-2008(x +1)""" —20(x - 2)’
am folosit formulele: (f+g)': f+g; (c-f) =c-f; ¢’=0; x'=1; (U" (X)) =n-u"*(x)-u'(x)

0 1/(=(

X— 2) (x—2)'(x+1)—(x—2)(x+1)':x+1_x+2: 3 ;
X+1 (x+1)2 (x+1)2 (x+1)2
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!

3’-(x+1)2—3~((x+1)2) _—3-2(x+1)(x+1)' -

am folosit formulele: (éj :%; " (x)) =n-u"*(x)-u'(x);

(f+g)=f +g;c'=0; x'=1;

f’(x):{ X2 _1j' _ (x? —1)!(x2 +2)—(x* -1)(x° +2)' _ 2x(x? +2)—(x* -1)-2x

X* +2 (x2+2)2 (x2+2)2

d)
22X +4x-2x2+2X _ 6BX

(x2+2)2 _(x2+2)2
6x J' :(6x)'-((x2+2)2)—6x((x2+2)2)
(X2 + 2)2 ((x2 + 2)2 )2

6(x2 + 2)2 —6x-2(x2 +2)(x2 +2)' 6(x2 +2)2 —24x? (x2 +2) ~ 6(x2 +2)(x2 +2—24x2)

() =((x)) [

i (x+2) i (x+2) (x+2)
_6(-23x*+2)

(e2)

am folosit formulele: (éj = fgg¢ ;UM (x)) =n-u"t(x)-u'(x); (x") =n-x"";

(f+g)=f +g;c'=0; x'=1;

&) £(x)=((x* +9)e") = (3 +9) e +(x* +9) (") = 2xe" +(x +9)(e") = & (x + 2x+9);
f”(x):(f’(x))':(ex(x2+2x+9))l:(ex)’(xz+2x+9)+ex(x2+2x+9)’
:ex(xz+2x+9)+ex(2x+2):ex(x2+4x+11)

am folosit formulele: ( f -g)': frog+f-g;(f +g)': f'+g; (c f)':c- f;c=0; x=1;
(x") =n-x""; (ex)'zeX

f) f'(x)= (exz+5 )l = (X +5)' = 2xe**°;



Clasa XI - M2 - prof. Cornelia Mestecan
Calculul derivatelor de ordin II pentru functiile studiate
Fisa de lucru

f(x) :( f ’(x))' = (erxz”’)' = (2x)’ X5 4 2x(ex2*5)’ = 20" ¢ 2x(ex2*5)(x2 +5)'
=225 4 4x° (ex2*5) =(4x* +2)e""
am folosit formulele: (f-g) =f -g+f-g’; (f +g)'= f'4g;(c-f)=c-f;c'=0; xX=1;

(x") =n-x"*; (e”(x) )’ =g -u'(x)

, 1) 1
g) f (x):(ln;j =1
X

am folosit formulele: (f +g) =f +g’; (c-f) =c-f; (ex)':ex; ¢'=0; x'=1

i) f’(x)=(x+2|nx)’=x’+(2|nx)'=1+§=ixz;
) , ' X+2 ' (X+2),-X—(X+2)X' X—X—2 2
(=10 <[ X22] SRR X2 2

am folosit formulele: (f +g) =f +g’; (c-f) =c-f;¢'=0; x'=1; (Inx)':—;

g 9’
) £'(x)=(3+5") =(3) +(5") =3 In3+5"In5;
£7(x)=('(x)) =(3'In3+5In5) =(In3)(3*) +(In5)(5*) =(In3)’ (3")+(In5)*(5)
am folosit formulele: ( f +g)' =f +g;(c f)' =c-f; (ax)' =a*Ina
k) f'(x)=(3sinx—2cos x)' =(3sin x)' —(2cos x)' =3C0s X+ 2sin X;
f”(x):(f’(x))/ = (3cos X+ 2sin x) =-3sin x+2c0s X

am folosit formulele: (f +g) =f +g;(c-f) =c- f;(sinx) =cosx; (cosx) =-sinx

) f'(x)= ((—x+2)sin x)' = (—x+2)' sin X+ (—x+2)(sin x)' =—sinx+(—x+2)(cosx);
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fr(x)=(f ’(x))' = (+(—x+2)(cos x))' = (-sinx) + ((—x+2)(cos x))’
=—COS X +(—X+ 2)' (cosx)+(—x+2)(cos x)' =—C0S X—COS X —(—X+2)sin X

=—2c0s X —(—X+2)sinx
am folosit formulele: ( f +g)'= f+g;(c f)'=c- f(f ~g)': f.g+f-g; (sinx)'zcosx;
(cosx)' =—sinx;c’'=0; x'=1;

3

m) f’(x):(3arctgx)':—2; fr(x)=(f"(x)) :(

3 Y ~ 3'-(l+ Xz)—3(1+ Xz), —6x
1+X ) -

(1+ xz)2 (1+ X2 )2

am folosit formulele: (c- f) =c- f; (arctgx) =1 ! 7 [ij =M;
+ g g

¢'=0; xX'=1;(x")'=n-x""

n) f’(x):(M)’=

1

1 '
—————(X+5) =————
2»\/x+5 ( ) 2x/x+5

£ (x)=('(x)) ( 1 J ) L) ZJF (X+5) 1
( )_( ( )) 2«/? (2\/?) B 4(x+5) 4(X+5)m

am folosit formulele: (m), = 2\/ul(_x)-u’(x)= ;/% ;¢'=0; x'=1

(c.f)=c.f';(i)= fg-f-g

g g

Exercitii propuse:

Sa se calculeze derivatele de ordinul doi ale functiilor, scriindu-se de fiecare data si formulele
utilizate:

a) fiR >R, f(X)=-2x°+12x+5;b) f:R>R, f(x)=2(x-6)"" +(x+3)’ ~2(x~1)-1;

X+3 x?

c) f:R\{l}—HR,f(x):X— d f:R->R,f(x)= ; 1) FiR R, f(x)=(x*-3)e";

f) f RoR, f(x)=e7%0) f:(-3+0)>R, f(x)=In (x+3) h) f:R>R, f(x)=e"—2ex;
i) f:(0;4+0) >R, f(x)=2x-5Inx;j) f:R>R, f(x)=2"-

k) f:R>R, f(x)=9sinx+4cosx;l) f:R>R, f(x)=

m) f:R—>R, f(x)=2arcctgx; n) f:(4+0)>R,f(x)=vx-4

(4x )cos X;



