CLASA a Xl-a M2

Prof. CORNELIA MESTECAN Fisa de lucru - LIMITE DE FUNCTII
Exercitii rezolvate:

1. lim(-5x* —2x+1) = —5-(—1)2 —2+(-1)+1=-5+2+1=-2 (am inlocuit pe X cu -1)

x—>-1
2. lim (=x* =9x+7) = lim (—X2)=—(—oo)2 =—oo (cand x tinde la +oo sau la —oo si functia este
X—>—00 X—>—0

polinomiala, se retine doar termenul de grad cel mai mare si se inlocuieste X CU +0o0 Sau CU —o)

2
. X°+6 0+6 6 )
3. lim———=——=—=-2 (am inlocuit pe X cu 0)

-0 x°-3 0-3 -3

AP +TX . AP 4 4 : : .
4. lim————=li -~ =lim— =—— (cand x tinde la +oo sau la —oo si functia este raport de
x>0 BY® —2X4+1 xo» 5X x>0 B 5
functii polinomiale, se retin doar termenii de grad cel mai mare, se fac simplificari si se inlocuieste X cu
400 Sau CU —oo)

3% —4x+1 . -3x* . -3x 3
5. lim =22 im 2 = fim —n = —2 (<) = 40
X—>—00 2X-5 x—>—0 2% X——0 2 2
6. lim —2X*0 _ jim ~X _jim 2= g
x> X406 Xx—>—0 X X—>—o X —0

) Y
X —6x+9:“m(x 3)

7. lim =lim(x-3)=3-3=0

x—3 X—3 x->3 X-—3 x—3
am folosit formula (aJ_rb)Z —a?+2ab+b?)

3x—1 x-25 3x—1 lim *=5)(x+5) 14°)im0ces)
— X—5 — X—5 X=5 Xx—5

8. lim| =X = lim=* == P

x5\ X+ 2 x-5 X+ 2 7
9. lim 1 :i:+oo

3 (x+3)° 0

1
W2

.1 1

2 X 2 X'El? oy 0

10. tim | 2X 71 _gim 22X o[22 (2] Z1(am folosita® =1, Va e R\{0})
x>-o| —13X° +1 x—>-2 —13X 13 13

11, timSNOCT) i SINCT) X7 SINOCT) i X7y 2L
o7 XP-49 o7 x=7  x*=49 o7 x=7  o7(x=T)(x+7) =T x+7 14

am folosit formula a* —b* =(a—b)(a+b) )

i 90C-16) L 9(X*-16)  x*-5x+4  x*-16
XII’T} ; 2 —!(II’T} 2 _ T 2 2 =
- sm(x —5x+4) ~4 x2-16 sm(x —5x+4) X2 —5x+4

o fim XA XEA) x4 8
x4 (x—4)(x-1) x4 x-1 3

am folosit formula a’—b? =(a—b)(a+h)

12.

dar si descompunerea trinomului de gradul doi

ax’ +bx+c=a(x—x)(X—X,) unde x, X, sunt solutiile reale ale ecuaiei ax’+bx+c=0

Observatie : va reamintesc rezolvarea ecuatiei de gradul doi
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ax® +bx+c=0,a,b,c e R si a0, are :
b+
-doud solutii reale X, , = b;\/z daci A =Db*—4ac>0;

2a
-0 solutie reala X, =X, = ;—b daci A=b*—-4ac=0;
a

-nici o solutie reald daca A =b® —4ac <0.

IimIn(1+sin5x)_ - In(1+sin5x)  sin3x SIN5X _ 1 4 iy SIN5X
13 In(1+sin3x) x>0  sin5x In(1+sin3x) sin3x x-0 sin 3X
.sinbx  3x  5x . 5x 5
=1lim ——=11-lim—==
x>0 5x  sin3x 3x x->03x 3
7x 7x
. e’"=1 . e’"-17x . IX 7 7 . . . . <
14. lim =lim -—=(Ine)-lim—==1.—=— (am folosit faptul c Ine =1si vd reamintesc ca
x>0 2X x>0 TX  2X x>0 2% 2 2
In1=0)
_x+2] 0 5 e
15. lim *—— = —caz exceptat! In acest caz calculam limite laterale:
x>-2 X 42
_—(x+2) _X+2 . S o L
lim——~%=-1, lim——=1; observam ca cele doua limite laterale sunt diferite, rezulta ca
x>2 X+2 X>-2 X +2
X<—2 X>—2
e |x+2
nu exista lim——.
x>-2 X 42
2
. —X“4+bx O - e
16. Img T = 0 caz exceptat! In acest caz calculam limite laterale:
X—> X
2
. —X°4+5x .. X(—X+5) . —x+5 5
lim———=Iim ( ):Ilm =—=-5
T 1 B S
2
. =X°+5x . X(=x+5 . —X+5 5
lim =lim ( )=I|m =—=5
e L~ S S
S . e . =X 45X
cele doua limite laterale sunt diferite, rezulta ca nu exista Img T .
X—> X

¢ -x-6 _0

17. lim — caz exceptat! In acest caz folosim un artificiu de calcul — amplificim cu

x—3 X—3
conjugata expresiei cu radicali:

Vox-VB_, (ﬁ-ﬁ)(ﬁ+£):”m (v —x) ~(V6)
X—3 X—3 x—3 (x—3)(m+\/6) H3(X—3)(m+\/€)

2 —
im X X6 (3(x+2) L x2 >

“%x—B)(MM/E) X”S(X—?))(\/EJM/E) =3 X —x +6 i 2\/6

Am folosit formula

a’-b*=(a-b)(a+b)
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care se aplica si la “conjugata” expresiei cu radicali astfel:

(Va—b)(va+b)=(a) ~(vb) =a-b

Expresiile Ja—+b , Ja++b senumesc expresii conjugate.

Am folosit si descompunerea trinomului de gradul doi:

X*-x-6=0 ,a=Lb=-Lc=-6

A=b’—dac A= (—1)2 —-4.1. (—6) < A=25>0, exista solutii reale

=_bZaJZ® _—(—1)+5=§=3 _b_aJZC> _—(-)-5_ -4

21 2 2 2:1 2
Stim ca ax® +bx+c=a(x—x)(x—Xx,) unde x, X, sunt solutiile reale ale ecuatiei ax’+bx+c=0

deci x*—x—-6=(x-3)(x+2).

18. lim (\/XZ FXH6 X2+ 2) =o0—o0 caz exceptat! In acest caz folosim un artificiu de calcul —

X—>0

amplificam cu conjugata expresiei cu radicali:

(\/x2 +X+6 X2 +2)(«/’x2+x+6+«/x2 +2)

Iim(\/x2 +x+6—\/x2+2): lim

o X 1-(\/x2+x+6+\/x2+2)
X2+ X+6)—(x2+2
i )-(¢+2) x+4
o ¥ x 16 +UX2+2 |, X 6 ) 2
X 1+—2+7 + /X 1+7
X
X(1+4) X(1+4j 1+ﬂ
. X . X . X
=lim % 2:Ilm =lim = >
|X| 1+*+7+|X| 1+— x(\/1+1+62+\/1+22] \/1++2+\/1+2
X X X X X X X X X

1+0 1

V1+0+0+4140 2
Am dat factor comun fortat atat la numarator cat si la numitor! ( a da factor comun intr-0 expresie
inseamnd a scrie factorul comun Inmultit cu o paranteza in care apar toti termenii din expresie impartiti la
factorul comun sub forma de fractii)

"m( 11 j_”m 1 12 i X 2x+4-12
o2 x+2 X +8) 02 x+2 (x+2)(XF —2x+4) | 22 (x+2)(x* —2x+4)

19.
: x> —2x-8 _ (x+2)(x—4) : X—4 6 1
= lim = lim =lim—-—r—=—=-=
H—2(x+2)(x2—2x+4) H—2(x+2)(x2—2x+4) o2 x°-2x+4 12 2
In parantezi am folosit formula a®+b’ =(at b)( a’zab+ b2)

si am adus la acelasi numitor fractiile
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5x 7
X3 1-"2 4 2
»\/ —5X+7 . \/ ( X2 ij . Xy *
= lim =lim
x—Hso —3x+1 X—>—00 ( 3x 1 j X—>00 (
—X o x —X

X—>—00 X—>—0 1 —
_X(B_j 1 3-0
X X
Exercitii propuse:
L. Jim (-3x" +2x-9) = 16 1im M) _ 27.1im =4 _
x—0 ol vy 1
2. lim (~3x* +2x—9) = S't”((ix)l) X L
. 2 9y 17.Iimg—— 28.lim _2X =
3. lem(5x 7x—-3) = x-1 X2 —3X + 2 nm |x|
. arcsin(x—3
atimX=L_ 18.I|m2—() = i x—J-x
xlal X+1 x—3 X -9 29"”(]) =
5.1im =3 _ 19. lim - VX +x =2 \/_
- X+5 X—>ls|r(1(x —;1x+3) 30. |
2 _ . In(l+ex
6. IXianxl X5= 20.lim ———= 31 nm( —\/x +1):
2 lim 22X =3 _ 21.|in3"‘(1+—3_mx)= 32.lim{Vxe + x+1- \/x +1)
M 3 —Bx el =0 In(L+sin 2x) x> .
3x-1 i In(L+5x) _ 33. lim
8. lim = 22!}”(]) - x->1\ 1— X
x> X% 41 - 3x )
o jim 3 +6x+1 _ 93 lim&_—1_ 34.5im) = - -
. Nida X+ 3 - x—0 5X X—2
X’ —2x+1 _ o4 lim2—4 _ 35."m\/x +3x+1:
10.1i ! 1 X2 ¥ _ 2 T oxs5
X—>! X_ X—0 —
X (642
11. lim ! 5> = 25 i e? — 1_ 36. lim VaxXT X _
x—>71(x +1) le) X x—-0  3J¥X+1
x2+1 . 1 1
H xz— X+ H |X| 37I|m —_— ) | =
12. lim 3272 = 26'i|m7= oo X X(x+1)

x2-1

13 fim[ XL )t
x-1{ 3X + 2

1

2 \x
14.lim| -2 | =
X—>00 5X 1

4

X—2 X2 —




