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Exercitiul 2 /sub. III/varianta 9/ M_mate-info/2025

2.Se considerd functia f:R —> R, f(x)=3x>—1+¢>".

a) Aratati ca

(f(x)—ez")dx=24.

O Sy

1
b) Aratati cd [4x(f(x)—-3x"+1)dv=e’+1.
0

QY

c) Demonstrati ca lim
t+1

x—0

o —
O Gy ¢

Rezolvare:

3 3

(f(x)—ezx)dxzj(3x2 —1;176'2{76'2{)61)6:.'.(3)62 —l)dx

-

n+ b
Am folosit formulele: Ix"dxz X" +C, jldxzx-i—C si jf(x)dsz(x)

O Cm—y

a) 3
= ("= x)[ =(27-3)~(0-0)=24,(4)

"~ F(b)-F(a)

a

n+1

J1‘4x(f(x)—3x2 +1)dx=j.4x(}¢({/f+ezx%%f)dx

b) 1 1
= I4xezxdx = 4I xe*dx
0 0

1
I xe*dx =2
0

Metoda 1.

1 1
2xd —_ 2x _ 2xd
g'(x)zezx—>g(x)— o xe "dx 2xe 0 2'([6 X
21, 1, 22 & 1 1
= —(€-0)——e| =Z———+—=—("+1)
2 4 |, 4 4 4
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1
= 4Ixe2xa’x =e’ +1,(A)

0

Metoda 2.

S)=x>0"(x)=1 [ f(x)-g/(x)dr = f(x)-g(x)=[ /'(x)-g (x)dx
g'(x)=¢" > g(x) =%ezx

1
Ixezxdx = (l xe™ — 1 e j
2 4

0

1 1 1 1
Ixezxdx =—xe** — —Iezxdx =—xe* —=e* +C
2 2 4

e & ( lj e 1 e +1
2 4 4) 4 4 4

1

0
1

= 4J.xezxdx =’ +1,(A)
0

c) Folosim teorema de existenta a primitivelor unei functii continue

(Dacd f:[a,b]—>R este o functie continud, atunci functia 7 :[a,b] >R, F(x)= _[f(t)dt

’

este primitiva lui f care se anuleaza in a, adica ('[f(t)dtJ = f(x),Vxe[a,b].)

a

Prin urmare:

szf_ dt = lim 0 =1imf(x) ilimM
x~>0 +1 I'H x—>0 (xz)’ x>0 2x [I'H x>0 2
=1iml(6x+2e“):l-2=1,(/1)

x~>02 2

Exercitiul 2 /sub. III/varianta 9/ M_ st-nat/2025

2. Se considera functia f: (0,+oo) —-R, f(x) = x__l
Jx
a) Aratati ca I f \/_ dx=4.

4
b) Aritati ca If(x)dx zg.
1
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¢) Ardtati ca volumul corpului obtinut prin rotatia graficului functiei g:[2,3] > R,

g(x) =2

fx

, In jurul axei Ox este egal cu z1n(4e).

Rezolvare:

a) If(x)\/;dx j L Rdx= jx 1)dx=(x—22—xj

: :(%—4} (3—2}4—0:4,(,4)

jldx:x+c si jf(x)dx:F(x)

M

n+1
Am folosit formulele: J' dx ==
n—+1

‘—»
_.!_.p
QI‘_
||
———
/—\\
|
& -
N——
S
I
—_——
7\
=
N |
|
=
ol —
N
S

c) 3 3 2 3
i [ 29 gy a] 2
2 x; 'x_l z(x—l)
Jx
3 3
=V=2r Ix 1+1 =27r'|‘de+27zJ‘(x—l)72dx
2 2x_1 2

3
V= 27z(ln(x l))‘ —27[% =27r(1n2—1n1)—(27z'%—27r)
2

D

V=2rn2+z=rnnd+zlne=rlnde(A)

n+1

dx=1n|x—a|+C si

Am folosit formulele: J'x"dx _x

n+1+C’J-

j'f(x)a’sz(x)

a

b

=F(b)—F(a)

a
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Exercitiul 2 /sub. Il /varianta 9/ M_ tehnologic/2025

2. Se considera functia f:(0,+0) >R, f(x)=x—1+2Inx.

a) Aritati ci |(f(x)-2Inx)dx=2.

—_—

b) Aritati c T(dex _1.

X

c) Determinati numarul real a, stiind ca aria suprafetfei plane delimitate de graficul functiei
g:(0,40) >R, g(x)= 3x(f(x)+1), axa Ox si dreptele de ecuatii x=1 si x =3 este egala

CuU a+27In3.
Rezolvare:

3

1

(H )2t

+1

1+C, Jldx:x-i-C si j.f(x)dx:F(x)r; =F(b)—F(a)

x}’l

Am folosit formulele: I X dx =
n+

b) j(@}dﬁj(%/{”?"%"{fjdp2E-(1nx)dx

2 (ln )c)2

t 1
:>J.tdt=3+C:J.;-(lnx)dx= > +C
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c) aria suprafetei plane delimitate de graficul functiei g:/ - R, axa Ox si dreptele de
b
ecuafii x=a si x =b este A:Ig(x)dx.

In cazul nostru avem g : (0,+0) >R, g(x)=3x(f(x)+1), axa Ox si dreptele de ecuaii
x=15l x=3

3 3 3

A:jg(x)dx:j3x(f(x)+1)dx:'[3x(x/f+2lnx;|/f)dx

1 1 1

3 3 3
= I3x(x+21nx)dx = I3x2dx+j6x(lnx)dx
1 1 1

%,—/
[1 12

3 3 3P
1= [3x%dx =3[ x'dx = F 2| =27-1=26
1 1

Al

3 3
1, :I6xlnxdx:6jxlnxdx
1 1

Folosim metoda de integrare prin parti:

Metoda 1. Jxln xdx =7

f(x)zlﬂx—)f'(x):i

¢(x)=xg(x) -1

[£(x) g (x)dv=1(x)-g(x)=[/"(x) g (x)dx

2 V4 2 2 2 2
lenxdx:x—lnx—ji~x— xzx—lnx—l-x—+C:x—lnx—x—+C
2 £ 2 2 2 2 2 4

3

:6(31n3_2j_6[11n1_1]
1 2 4 2, 4

3 2 2
=1, :6J-xlnxdx:6(x—lnx—x—j
1 2 4

1, =27ln3—%+%=27ln3—12
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A=1+1,

a+27In3=26+27In3-12, = a=14

a+27In3=14+27In3

3
Metoda 2. lenxdx =9

f(x)zlnx—)f’(x)z%

g(x)=x-g(x)=7
(91n3—llnlj
20 2

0

3
=1, :6lenxdx:6-%1n3—12:271n3—12
1

Exercitiul 2 /sub. III/varianta 5/ M_mate-info/2025
2. Se considera functia f:(0,4+0) >R, f(x)=8x"+1+In’x.
2

a) Aratati ci [(f(x)-In’x)dx=31.

1

‘ —8x’ -1
b) Aratati ca If(x)—x dx = l
1 b 3
“ x(ln x)
c) Pentru fiecare numar natural nenul n se considera numarul natural /, = J‘de.
S (x)—8x

Demonstratici I, +1, <2"" (e —1), pentru orice numar natural nenul n.

Rezolvare:

.—!—.M

x)+In? x j‘(8x3+1—ln2x+ln2x)dx=i(8x3+1)dx
a) . 1 1

o

:(32+2)—(2+1):31,(A)

1
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Jldx x+C $ljf )dx=F(x )|::F(b)—F(a)

Am folosit formulele: Ix"dx =
n+1

b) jf(x)—8x3—1dx=j%f%f+1n2x78§f/fdx=jlnzxdx
1 X 1 X 1 X
u(x)zlnxzt
u'(x)zl J.tzdt——+C:>J. lnx)za’x=(hlx)3 +C
X 3 3
u'(x)dx—dt

e

:>J‘1n xdxz(lnx)3 =(lne)3 _(lnl)3 =l,(A)
X 3 L 3 3 3

c I, =J.x(—)dx sd se demonstrezeca /,,, +1, <2"1(e —1) VneN
1

f(x 8x n+2
J- lnx J- lnx
;Soc/{+l+ln X 1+’ x

]fx(lnx)"+2 JrJ-x(lnx) J- lnx)nﬁ/x/j
2 1+ In’x e B ! JE e 1

xe[l,ez]<:>1£x£ez:>1n1£1nx£1n62<30£1nx£2

xlnx dx

82

=1 ,+1 < Ix~2"dx
1

2‘?2

Lo t1,<2 2 =1+, <2""(e*-1),(4),VneN’

n+2



