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Capitolul 1. LIMITE DE SIRURI

1. a) Utilizand definitia limitei cu ”¢” si se arate cd girul numeric a,, este convergent si

are limita a.

b) Si se determine rangul, incepand de la care termenul girului diferd de a cu mai putin

de 0.001.

4 2 4 2 1 2

1.1. an:i, a=—- 1.2. an:i, a= -
on + 1 5 3n — 2 3
1-2

1.3. a,= —n, a=—2. 14. a,= 3—n7 a = §
n+ 2 2n—1 2
m+1 7 2n — 1 2

L5, =, a=—r 16, ap=T1 .22

“T1 8 YT 73 -y Y77
2 — 1 —

17, ap=—1" a== 18, a, = M7 oo 3.
1—2n 2 2n — 1 2
2n? 4+ 1 1 2n?

1.9. = — = - 1.10. = — = -2

YT g T R
3n? + 2 3 1 — 5n? 5
1.11. ap=——, a=—— 112, ap=——, a= -
T T YT =Ty 7T
4n3 ] _ 13

113, a, = —1— a=2, 114, a, = - 4= _Z.
2n3 — 1 1+ 2n3 2
2 +n3 1 1—n?

1.15. a,=——, a= - 1.16. a, = ——, =—1

Mo 1 "7 2 =T e
2. a) Si se arate cd girurile date sunt convergente:
2n + 3 n—1
“ 3n_2 a n+ 1
23, a, = 1L 904, a, = 12"
n+3 n+1
1—3n 2n —1
2.5. n — . 2‘6‘ n = .
“ 1—4n “ n+ 2



2.7.

2.9.

2.11.

2.13.

2.15.

- 1
a, = Z S
 f(k + 1)

3

2
In = ; 2k — 1)k +1)

:\\/2+\/2+...+J§/.

n radacini
n .
sin k
n = Z 3k
k=1
1 1 1
+ = 9] + -+ E

b) Si se arate ca:

3. Sa se calculeze urméatoarele limite:

1. i .
k n00 (2n —1)2+ (n+1)?
N2 2
33 i 2o —(4n)”
n—oo (n —3)2 — (n+ 2)?
. (1+2n)®> —8n?
5. |
35 M T e — a2
2 2
37 i (LEEH (A2
noo (04 2)° — (n+ 1)8
4 (. o\4
39. fim (Rt —(=28
n—oo (n+3)2 4+ (n — 3)?
|
311 lim 2n+ 1)+ (2n+2)
n—00 (2n + 3)!

2.17. lim sin gn £1.

n—oo
.o 2n—1
lim

2.19. £ 1.

2.21. lim n? sin% £ 0.

n—oo

(n+2)?+(n—1)*

2.8.

2.10.

2.12.

2.14.

2.16.

Ay =

2.18.

2.20.

2.22.

3.2.

3.4.

3.6.

3.8.

3.10.

3.12.

3

2
o

@w
1 +
?|
=

nradacini
Z sin k"
<k(k+ 1)
1 1
1-2 2-3

(-1

+”.+n(n+1).

lim cosmn # 1.
n—oo

. (n+1)%— (n—4)?
n—oo (3n +1)2+ (n — 1)2'
i (2n —1)2 — (n—1)?
n—oo (n+1)2+(n—1)%°

2n3 + 3n
| (2n+1)*+ (1 —3n)?
n—oo (n—2)3 —(n—1)>3

y D = (1)
n—00 (n+1)3+(n—1)3'




| — |
313, lim (n+3)!—=(n+1)!

n—00 (n+2)!

_ (3n)!+ (30— 2)!
15. 1 .
S0 e T e+ 1)

4. Sa se calculeze limitele:

41, lim \/n+1(\/n+3—\/n+2>.

n—o0

43, lim (M— n>

n—o0

45.  lim <\/n2 Tdn—2—VnZ— 2).

n—o0

4.7.  lim <n\/_— Jn(T—l))

n—o0

4.9.  lim /n (\3/712 — /n(n+ 1))
n—oo
12 —1
4.11.  lim (_+_+...+”

4.13. lim( nt? —§).

4.15. lim

4.17. lim

n—00 ’rL3

3n — 5n+1

4.21. lim T

n—oo 4" — 7”_1 )

4.23. lim ﬂ.
n—oo 37 + H”

5. Sa se calculeze limitele:

2
51, lim (2E3)
n—oo \ 2n — 1

3.16. lim

4.2.

4.4.

4.6.

4.8.

4.10.

4.12.

4.14.

4.16.

4.18.

4.20.

4.22.

4.24.

2n =D+ (2n+ 1)!
n—o0 (QTL)!(n—l— 1)
(n—1!+ (n—2)!

lim <\/(n— 1)(n+4) —n).

n—oo

lim <n+v3 nQ—n?’).

n—oo
lim\/n—l(\/n—i—l—\/n—?)).
n—0o0

lim n <\3/2 + 8n3 — 2n>.

n—oo
1imn2<\3/n3+7—\3/n3+1>.
n—oo

. <2+4+...+2n )
lim —n|.

‘m 1+3+5+...+2n—-1
nsoo 24+44+64+...+2n

1-242-34+...+n(n+1)

Jim. n3 '
, <12+22+...+n2 n)
lim 5 —— .

n—oo n 3

I 7 . 29 . n 2" + 5"
m(—+—+4--- .

n—oo \ 10 100 107

lim 3 + il +-o L2

n—oo \ 4 16 4n ’

1+++ 4=
11m 1 1 -
n—>ool—|—7—|—---—|—7—n

2 1-n
592. lim (”+ ) .



3n _ 1 2n+1
5.3 li ) 4.
nl—I>I<>10 <3n + 2) o4
' TLQ 1 2n—1
5.5. T}L)IIOlo <n2 n 1) . 5.6.
) 3n+1 1-n?
5.7. lim 5.8.
n—00 3n
2
. 2n? +2\"
5.9. 71113; <2n2 n 1) 5.10.
2
) 3n2 +2\"
5.11. nlggo <3n2 — 1) ) 5.12.
N +6n+7 6n?—5n+4
5.13. 1
nobeo <3n2 6n+ 4) o-1d.
n%+2n+ 3\
5.15. 1
n;n;o <n2+3n+4) 5.16.
517 Tm (ST LY
7. nl_)ngo I E— 5.18.
on241
1 w2
5.19. lim <Zt 1) " 5.20.




Capitolul 2. LIMITE DE FUNCTII

1. Sa se calculeze urmatoarele limite:

1.1.

1.3.

1.5.

1.7.

1.9.

1.11.

1.13.

1.15.

1.17.

1.19.

. x?—4
hm—.
2324+ 2x—6

o242 —15
lim —mM8M—.
=3 12 —1—6

oot =622+ Tz
lim —M———,
0 2+

|
lim .
132 —1

lim

(x+2)(1—2)(2x+1) — 2.

z—0 2+

o+ 22— —2
lim
z——2 13 —Tx—06

23+ 22+ 3
1m ——)F-
z——1 341

o432+ T +5
lim .
z——1 3 — g2 —gx+1

lim (23 —2x — 1)?

e——1 g4 — 222+ 1 °

1.2.

1.4.

1.6.

1.8.

1.10.

1.12.

1.14.

1.16.

1.18.

1.20.

| 2+ x—2

m-—-——:.

=122 +6x —7
x2 —Tr+ 12

im —m—.
z—4 g2 — 62 + 8

P42
lim —————.
5222 —x —6

" -1
im , m,n € N.
z—=1 " — 1

xt —bx?+4

lim .
z—=2 x4 — 322 — 4

ot a?—2
lim ——— =
rz——1 ;[;4 —1

xt =223 — 3 + 4+ 4

lim

a2 x4 — 623 4+ 1322 — 120 + 4

3 _
lim (x+1) (3x + 1).
=0 204 + 22

ot =3r—2
lim —— =,
x—2 $2 —4

(r+2)> -8
im )
20 (x + 1)4 — (1 + 22)




2. S& se calculeze urméatoarele limite:

-1

2.1. limﬁ—.
=12+ — 2
LoVt dr+4-2

2.3. lim

o0 /T —x+22 -1
Vi—zx+22—(2+x)

2+

2.5,  lim

x—0

Vo4 —220 -1
m .

2.7. }31_)5 7 or
2.9. @.
r—1 3];—1
3 J— —_
211, LmYE-Lt-1
r—2 ;[j3—8
o oVr+2—+V3z
2.13. lim )
rz—1 \3/5—]_
32 _ 3 _
015, lim VEEE—V2—w
=0 /241 — /2 —x
7 — 2
2.17. 1im*/_ .
r—8 {[—8
9 Yz ¥2
219, lim YET2=Vo+20

7

vr+9—-2

3. Sa se calculeze urmaéatoarele limite:

3.1 lim (Va2 +1—+va?2—1).

T—00

33, lim (Va? 20— 11—V —20—1). 34

T—00

2.2.

2.4.

2.6.

2.8.

2.10.

2.12.

2.14.

2.16.

2.18.

2.20.

3.2.

9

fim Y22
11 ——.
z—=4 /4 + 3 — 4

. Vit r—V1—2
lim .
20 \2+x -2 -1

3Vrl+zr+1—(3+2)

lim 5
z—0 x4+ 3x
" V16x — 4
im .
e=d x4+ 4 — 2z
. 2%+ 8
im ——.
=2 \/x — 6+ 2
S — 2
lim\/_—.
z=8 /xr+1—3
. Vrt+Vr—1-1
lim .
r—1 x2 _1
V15 +2x +1

1m .
>89 +r+a+7

" V2r2 + 10+ 1 — Va2 + 10z + 1

lim (V92! + 322 — 7 — 32?).

T—00

lim (\/3:4 + a2 — Vat + 822 + 3) .
Tr—r00



3.5, lim (Va2 -3z+2—2z). 3.6.  lim (Va2 42z — Va2 + 22+ 3).

=00 700
3.7 lim (2V/82% +5 — 2z). 3.8 lim Va3 +8 (V¥ +2 - Va3 —1).
3.9 lim 2y/x (z - Va¥ —5). 3.10. lim z/7 (Va' +3 - Va' +2).

3L Iim 7 (Vo +2- Vo +3). 3.12. lim (v — Va2 —z).

313 I (2:[;3— 1 2;1 1) | 314 Iy (1 . v 1 —2x2>
3-15. 91;1—% (xil a a:33—1) ' 3.16. g%((x—Q)l(x—l) - x232x> '
317 a;li>H—11 <x—2i—1 a 52_—31) ' 3.18. il—% (x(xl_gf _xZ—;a:—kQ)

4. Sa se calculeze urmatoarele limite:

41 Tim SEOT 42, iy S08T Fsin6r
z—0 x x—0 2x
43, lim ST 44, Qi SOBOT T COSST
x—0 sin bx z—0 422
in?2 1 — cos4
45 lim — =" 46, lim — 2
x—0 sin” 3z z—0 1 — cos 8z
1—cos? 1—
A7, lim — 84T 48, lim 100837
z—0 72 z—0 2xsinz
in 2 1— 2si
49, lim 22T 410, lim — >0
z—m sin 3 x—)% T — b6x
t 1 —tg?
411, Tim BT 412, lim — &%
a—% tg 3w % \/2cosx — 1
in 2 1+ sin?
413, lim 2220 414, lim —SmeT
a—m tg 3T z——= 1 4 cos4x
_9 1
115, i Y27 2CoST 4.16. lim ( Z ot m)
=2 7w —4x =0 \ sinx
417, Tl BE ST 418, lim O robsinrd ]
z—0 23 =% 4sin“x — 1
VItaosnz—1 T—tgz— VI+0
419, Jim Y- TESREZ 120,y YIT'BT - VIF BT
z—0 €x T sin 2x
191 lim tg (sinz) — sin (tg x) 199 lim tg (tgz) — si.n (sin x)
z—0 3 z—0 tgxr —sinz

10



5. Sa se calculeze urméatoarele limite:

5.1.

5.3.

5.5.

5.7.

5.9.

5.11.

5.13.

5.15.

. (x + 2)2%—1
lim .
z—ooo \ 1 — 3

) 20 +1 2
lim .

1
T

lim (1 + 5z)= .

r—0

lim (1 + 2tg22)€® .

z—0

1
T

lim (cosx +sinx)= .
z—0

lim (sinz)® "

us
=3

l- < t x) COlsx
1 | CTg — .

2

tg“ x
lim (4 _ 3 ) .
z—0 COS T

6. Sa se calculeze limitele:

6.1.

6.3.

6.5.

6.7.

6.9.

6.11.

6.13.

6.15.

. In(1+22%)
lim —~.
=0 /1422 -1

_ 3 -1
lim —————.
z—0 In (1 + 2x)

In (1 + 2x)
x50 arctg3r
2390 _ 3290
lim

20 2 arcsinx — sinx

vV1i+zsineg —1

lim >

z—0 er” — 1

V-1

lim

z—1 A3 €r — ]_
cos?x 1

lim

=% Insinz

tg 2z — Jarcsinx

lim

20 8in 6z — 6 arctg 2z

5.2

5.4.

0.6.

0.8.

5.10.

5.12.

5.14.

5.16.

6.2.

6.4.

6.6.

6.8.

6.10.

6.12.

6.14.

6.16.

1—x

n ()

lim (1 + sin@ﬁ .
z—0

lim (cos Qx)z% .
z—0

sin @

Sln €T r—sinx
lim .
x—0 x

tgx

lim (1 + ctgx)
TG

. . tg%

. T ctgx
t e (5 =)

. In(1+sin2x)
lim — . .
z—0 sin 4z — sin 2%

arcsin 2x
im——-—--:
z—0 arctg4dx

3 =27
lim ——.
x—0 2x — arctg @
63:1: _ 62:1:

z—0x 4+ sinx

.1t —4
im — .
e=21n (z — 1)

3—V10+ =2

z——1  sin3mx



6.17.

6.19.

6.21.

. Insinbx
lim ————.
z—% Insin 9z

lim
z—0 1 —cos12x

lim (cos 21:)_%4’.
x—0

Jcosx — v/cos 2x

12

6.18.

6.20.

6.22.

. VJ14+x—1—sinx
lim )

z—0 In (1 + ZL‘)

. l—ctgmx
lim —————.
o=t Intgmw

x2
. et —cosx
lim —
z—0 sin“ x



Capitolul 3. DERIVABILITATE

1. Sa se calculeze derivata functiei:

1.1.

1.3.

1.5.

1.7.

1.9.

1.11.

1.13.

1.15.

1.17.

1.19.

1.21.

flx)=a?+2* -2+ 1

f(z) = e*sinx.
f(z) = 2% ctgx.
f(z) = (2% + 1) arctg z.

f(z) =cosxInz.

J@) = ==
sin x

fla)=1—

) = sinx — cosz

sinz + cosx

f(z) =In3 — cos2.

2. Sa se calculeze derivata functiei:

2.1. f(z) = (22 + 1)

22—+ 7.

2.3. f(x)=

13

1
1.2. f(m):Z $4—§ z® + 22°
1 4 1
1
16.  fl(x)=Vr— i + 1.
1.8. f(zx)=tgzrlnx.
1.10. f(z) = rarcsinx.
1.12. f(z) = 2*Inz.
1.14. f(z) = xarcctg .
2 —1
1.16. = —".
/() x2+1
t
118, f(a) = 28T
eI
1.20. f() 1—sinx
20. f(z) = ——.
1+sinz
1.22. f(z) = arcsinz + arccos .
22 f(x) 1
2. f(z) = :
(22 4 22+ 3)3
24, f(r) 1
4. f(z) = —.
Vad +a? +1



2.5.  f(z) =sin’x.

2.7.  f(x) =sin3x.

2.9. f(x) = cos2zx.

2.11. f(x) =tg3x.

2.13. f(z) = ctg

2.15. f(x) = ™",

2.17. f(z) = 2'8°.

2.19. f(z) =In(sinz).

2.21. f(z) = arctg /.

2.23. f(x) = arcsin /.

3. Sa se calculeze derivata functiei:

3.1. f(z) = lntgg.

JJ1—sinz

3.3. f(x)=In

2¢ + 4

3.5. f(z) =Insin P

3.7. f(z) = arctg vVdz — 1.

1+sinx’

14

2.6.

2.8.

2.10.

2.12.

2.14.

2.16.

2.18.

2.20.

2.22.

2.24.

3.2.

3.4.

3.6.

f(z) =In*x.

f(z) =sin(Inz).

f(z) = cos ().

f(z) = tg2”.

f(z) = ctg(z® + o+ 1).

flz) =e™®
flz) =3V
f(z) = In (arctg x).

f(z) = arctg e”.

f(x) = arcsine ™.

f(z)=1In <ZL‘+\/ZL‘27+1>

f(z) =Intg (g + g)

. f(x) = Vo — arctg /z.



3.9.

3.11.

3.13.

3.15.

3.17.

3.19.

1+z x
= t . .10. = tg ————.
f(x) arctg T— 3.10. f(x) arcg1+m
1—
f(z) = arcsin ’ 3.12. f(x) =arcsinv1 — a2
V2
) = arccos 12 314, f(2) = cos (2arccos )
T) = arccos T——s. A4, f(x) = cos (2arccos z).
f(x)=e =3 3.16. f(z) ==,
f(z) =tg®x +1In cos®x. 3.18. f(z) = arcctg (ctg®z).
fz) = \/2x2 + Va2 4 1. 3.20. f(x) = V2 + 22V/3 + 23,

. Sa se calculeze derivata functiei:

4.1.

4.2.

4.3.

4.4.

4.5.

4.6.

4.7.

4.8.

4.9.

4.10.

f(z) =In (22 — 3+ V4a? — 122 + 10) — arctg(2z — 3)v/42? — 12z + 10.
fl@)=a*Vat+ 14+ (22 + Vat+1).

f(z) =z +eTarctge” — Iny/1 + e,

f(z) = V4927 + 1 arctg 7Te — In (Tz + V4922 + 1) .

f(z) = arcsine " +1In (e* + Ve —1).

3—sinx 1+sinx
)= "—""Vcos?x — 2sinz + 2 arcsin ————-
/(@) 2 V2
f(z) = arctg ve* 4 e” arcsin c Ve
et +1
3 42241
f(x) = 2V/3 arctg V3 I P +

1222  MpAiopal

2 (22 + 2z + 2)

22 + 9w+ 1 + 4arctg(x + 1) — arctg(2x + 1).

f(z) =1In

Sz + 2 i (x —1)2 8 29c+1"

+ —= arctg
V3

f(x):1:2+:v+1 "Vaerir V3

15



1
4.11. f(z) =zln <\/1 —z+V1+ x) + §(arcsinx — ).
412. f(z) = (3z — 2)* arcsin 5t (327 — 4z +2) V922 — 12z + 3.
x j—
4.13. f(x) = e*™ein® [cos(2 arcsin x) + sin(2 arcsin x)] .
4.14. f(x) = \/1 + V14 V1 + a2t
2 1+ v12x — 922 — 3
4.15. = V12x — 922 — 3 +1 .
flo) = gp—gVitr —9a% =3+ 30— 2
4.16. f(z) =z (22 +5) Va2 + 14 3In (z 4+ Va2 + 1).
417 f(z) =Va?+5z+4+3n (Vo +4+ Vo +1).
x arcsin 2z
4.18. ) = ———=+ InVv1 — 422,
1 Viz2+2—2v3 1 Va2 +2
4.19. f(z) = In + —arctg .
4V3 V2 +2+2vV3 2 x
COS T 4 2tg2 +1
4.20. = tg —2——
/(@) 3(2+sinx) * 3v3 aree V3
1 1 1. 1+4cosx
4.21. = ——In ——.
/(@) CoS T * 3cos’z 2 1—cosx
4.22. f(r) =2V1 — 22arcsinx — 2z + z(arcsin ).
In(1 + sinx) x
4.23. = — —Intg —.
3. f(z) v +o—lntg o
1\ 2
4.24. f(x) = logs (x + 5) + log, V4x? + 4x + 1.
4.25. f(z) = 2", 4.26. f(z) = sina®*".
427 f(x) =z + 2" + 2", 4.28. f(r) =2,
429. f(z)=a""" 4.30. f(x) = 22"

16



5. Sa se studieze derivabilitatea urméatoarelor functii:

0.1

2.2.

2.3.

0.4.

2.5.

0.6.

5.7.

0.8.

5.9.

f:R—R, f(z) = |2° — 4z|.
( 1
In(1+ 3z), daca —§<x§0
f:(—%,OO)HR, f(l’):
3x, daca x > 0.
\
( sin® zsgn z, dacd |z| <
— n _—,_—
L g T8 T
( 2
tg(m3+x2sin—), x #0
L 0, xz=0.
(
5/ . D
1—2x3sin——14z, z#0
0, x = 0.
\
lz+ 1| — |4 — x|
:RHR, =
f R—R, f(z) =|cosz|.
x, daca z€Q
0, daca z e R\Q.
arctg az, dacd |z|]<1l,a€eR

17

-1
bsgnx + xT’ daca |z| > 1,beR.

N

13



5.10. f:R—R, f(z)=

=T, daca z <1

daca z =1

In(z* — 2x +2), daci x> 1.

6. Sa se calculeze derivatele de ordinul n (n € Z, n > 1) ale functiilor urmatoare:

6.1.  f(z)=we

6.3. f(x)=sin3z + cos (z + 2).
6.5. f(z)=(z—1)"(x —2)".
6.7. f(z)=sina.

6.9. f(r)=sin’r.

X

6.13. f(z) =zsinz.

1
\/x—l.

6.17. f(x) = e” cos2z.

6.15. f(x) =

_2x+1
342

6.19. f(z)

1201

6.2. f(x) e

6.4. f(x)=In(z+3).
6.6. f(x)=a"e".
6.8. f(x)=cosuz.

6.10. f(r) = sin*x + cosz.

3

612, flz)=—5—"—.

6.14. f(x) = arctgz.
6.16. f(x) =e"sinuz.
6.18. f(z) = —.

6.20. f(x) = Vel

7. Utilizand diferentiale, sa se calculeze cu aproximatie:

7.1.

7.3.

7.5.

7.7.

flz)=2°, z=3,01.

flz) = Va2, x=1,029.

3—=x
= = —0, 85.
fa) =\ o =0,

f(z) = arcsinz , x =0,08.

18

7.2.

7.4.

7.8.

flx)=2%, x=1,997.

f(z)=vV3+x+cosz, x=0,0L.

f(x) ! 0,668

)= —-—, o =0,668.
V3x + 2

f(z) = arctgx , x =1,03.



8. Si se calculeze derivata y.:

8.1.

8.3.

8.5.

8.7.

8.9.

8.11.

8.13.

8.15.

8.17.

\

Ty

22
9

x = sin’t,
— e
| Y = cos t.
(
T = /1,
S
|y =Vt
3at
r=-—7,
1+13
_ 3at?
SO

xr = arctg e,

y=ve*+1.
xr = " arcsint + Inv'1 — ¢2,
_ t
Ve
5t2 + 2
r=—7"
5t3 7
in (26 4 ¢
=sin | = .
Y 3
x:e%ost7
y = e'sint.
+Ilny=1.
2
Yy
= =1
+4

19

7.10.

7.12.

8.2.

8.4.

8.6.

8.8.

8.10.

8.12.

8.14.

8.16.

8.18.

f(z) =Intge , © =48°.

flz)=vVa?2+12, o =1,98.

.
x=et,
_ 42
ky_t
p
r=e,
ky:arcsint.
( 1
r=—:7,
t+1
_t
ky_t—i-l
.
T = arctgt,
1 1+
=In :
LT
(
x = lIntgt,
S
_ 2
ky—cosect.
.
r=V4—12
y=tgVv2+1t.

r = a(sint — tcost),

| ¥ = a(cost +tsint).

Vet =1.

e¥ + xy = 2e.



Wl
wln
wn

8.19. zi+y

arctg Y Va2 + 2.
T

22 +y? — 62+ 10y —2 =0.

= as.

8.21.

8.23.

8.20. v+ ry—a=0.

8.22.  y?=2px.

8.24. z2y + arctg ¥ _ 0.
x

9. Sa se scrie ecuatiile tangentelor la graficele functiilor in punctele specificate:

91. flx)=2*—z-12, 2 =3.
341

9.3. f(x):gl:3 1,35:0
r?—x—2

9.5.  f(x)= oy r =2

9.7.  f(x) =cos2z —2sinz z=g.

9.9. f(x)= ’ x=-2.

Jr+1'

9.2.

9.4.

9.6.

9.8.

9.10.

f(x):%(?)x—a:?’) , x =2
f<x>:x22-1 y 2 =1
f(x):m% -

P2rzte
1

flx)=arctg— , z=1.
x

F@) = dtgx — sin T

T
= —.
cos?y ’ 4

10. Sa se determine in ce puncte si sub ce unghi se intersecteaza graficele functiilor:

10.1. fi(z) =sinz, fo(z)=+3cosz. 10.2.

103. fi(x) =2 fo(z) =2 10.4.

105. f (z) = % fo@) =2 10.6.

10.7. fi (z) = 42 + 22 — 8, 10.8.
fo(z) = 23 — 2+ 10.

10.9. fi(z) =3z -2, fo(z)=a?—=.

10.10. fi (z) = sinz,

@) =22 f@) =z
@)= -2 fn)=1-2
f@)=— b =7

fi@) =Mz, fr@)=2-2

fo (x) = cosx.

11. Sa se studieze monotonia si sa se determine punctele de extrem pentru fiecare din

functiile f pe domeniul lor maxim de definitie:

11.1. f(z) =2 -z —12.

20

11.2. f(z) = 6x — 22



11.3.

11.5.

11.7.

11.9.

11.11.

11.13.

11.15.

11.17.

11.19.

f(z) =323 — 42 + 1.
fla)=(z+1)" (x—4)°.

f@)={@-2)1-a?

f(x)zln(l—l—x)—a:—l—%.

f(z) =Inv1+ 22 + arctg x.

f(z) =1In (422 + 1) — 8 arctg 2.

f(z) =Inz + arctg x.

f(z) =2 —2arctg(x — 1) — 1.

1
f(z) =cosx + ésin2x.

11.4.

11.6.

11.8.

11.10.

11.12.

11.14.

10.16

11.18.

11.20.

F@)= (o -1) VAT
Fla) =
f(z) = 2.

3
f(z) = %e_‘c.
f(z)=22Inz.
f (z) = sin®z + cos® .

1 2@—1)
f<x)_x—1 x? =21

12. Sa se determine intervalele de concavitate, convexitate si eventualele puncte de

inflexiune pentru functiile urmétoare:

121, f(x) =22* — 32° + 31 — 2.

123 f(z) =32 —2° + 1.

125, f(z)=e" + 2.

12.7. f(z) = .

129.  f(z) = (2 - I)4.

1211, f(z) = Vo —1- Y.

12.13. f(x) =sin® 2 — cos® x.

12.15.  f(z) = tgx + cosz.

21

12.2.

12.4.

12.6.

12.8.

12.10.

12.12.

12.14.

12.16.

1
f(z) =sinx + 3 sin 3x.

f(z) =sinz — sin®z.

f(z) = 2° — 102* + 7.

f(z) =2+ Ina®



T
12.17. =1 .
fr) =2
L,
12.19. f(z) =€" — g%+ L.

13. Sa se reprezinte grafic urmétoarele functii, f : D — R, D — fiind domeniul maxim

de definitie:

13.1.

13.3.

13.5.

13.7.

13.9.

13.11.

13.13.

13.15.

13.17.

13.19.

13.21.

13.23.

13.25.

13.27.

f(z) =3z — 2°.
L o, 2
f(z) = 6% (x —4)°.

f(z) = 2(22% + 9z + 12).

f(x):3x$;2.
f@0=<xf1)
fla) = ——
f(x):m—?—2_mi2_

f(r) = sinx — sin® x.

f(z) =sinz + 3 sin 2.

2
f(z) = arccos rxﬂ
flz)=Inzx—z+1.

B Inz

flx) = —-

x
f(z) = xarctgz.

f(z) = In(sinz — cos ).

22

12.18. f(z) =

rz+1
pral

12.20. f(z) = 3z + 2sin g

13.2.

13.4.

13.6.

13.8.

13.10.

13.12.

13.14.

13.16.

13.18.

13.20.

13.22.

13.24.

13.26.

13.28.

flz)=2—3z — 2%

f(z) = 2% — 2%

fl@)= (-1 —2)"

fay =22
fa) = 3:1:‘;:1'
fr—ars &L
o) ==

f(z) = cos 3z + 3cos .

f(z) = cos z cos 3z.

f(z) = arcsin 1 _1__ ij
flz) =2*Inx.
f(x)=1In (x;5) + 2.

f(x) = arctgsinz.

22

flz)=zie 5.



em+2

x—i—2'

13.29. f(z) =

13.31. f(z) = /z(x? = 1).

13.30. f(x) = esnateose,

13.32. f(z) = /(z — 2)(z + 1)2.

14. Sa se calculeze limitele urmatoare folosind regula lui I’Hospital:

14.1.

14.3.

14.5.

14.7.

14.9.

14.11.

14.13.

14.15.

14.17.

14.19.

14.21.

14.23.

14.25.

14.27.

P —bx?+4
lim
x—1 23 — 2 — 1
. sinbx
lim
z—0 2,1'

. tgx—=x
lim — .
t—=08inx — x

. In(1+)
Iim ——&—.

z—oo T — 2arctgx

sin 22 — 2ze® + 312

lim 5
z—0 —siny — &
arctgr —sinw — 5
. m—2arctgx
lim —————
T—00 ez — 1
. a?
lim —-
z—oo et
In(x — 1
i 1),

=14+ ctgmx

lim x ctg ma.
z—0

ilg(l)(ctg xarcsin x).

, T

(@ —2)tg 7

, ( 1 1 )

lim -— )

=1 \r—1 Inx

’ 2r — 3

im —

23\ 22 —Tr+12 (2 —2)In(z —2)

)

14.2.

14.4.

14.6.

14.8.

14.10.

14.12.

14.14.

14.16.

14.18.

14.20.

14.22.

14.24.

14.28.

14.26.

lim & —¢ .
230 In(1 + z)

In cos 2z
im-——-—-—
z—0 In cos 3z

. Intgx
lim .
a—T ctg2x

Inz

lim .
z—0+ Insinx

lim (x— E) t
5 g,

™
=7

llir(l) sinz In(ctg x).

lim(z — 3) ctg .

r—3 3

) 1 9

ilir(l] (E — ctg $)
lim | — — - .
=0 \x arcsinz

lim [ — — .
z—=0\xr e —1




x—0 r—00 \ T

1 2 *
14.29. lim(cosz)=2. 14.30. lim (—arctg:z:) .

2
T

14.31. liII[l)(l‘ +3%)=. 14.32. lim(z + €*)7.
T—

z—0
14.33.  lim (z — 7)™ 14.34.  lim |Inz|2.
r—T+ z—0+
' 1\ 5ine i sing\ =
14.35. lim | — . 14.36. lim .
z—=0+ \ T z—0 T

24



Capitolul 4. INTEGRALA NEDEFINITA

1. S& se calculeze:

1.1. /(x3+x2+x—2) dz. 1.2. /(m5+x4+x_2+x_3+1) dz.
1 1 1 3—ax—2°
1.3. / (— -+ —3) dzx. 1.4. /—3 dx.
r 12 x T
3 1 3 2 1 3
15, /@# dz. 1.6. /@ dz.
x x
1.7. /(JL‘é + i) da. 1.8. /(\/E—l— V) de.
1.9. / vz - L L L) e 100 / \/5+i 3 dz.
2 4
1.11. / T da. 1.12. / s
2 +1 2 +1
1 — cos? 1 2
1.13. /ﬂ da. 1.14. /—i——?)x dr
cos? x2(1 + 222)
2 2 6 _ .2 1
1.15, /w dz. 1.16. /u dz.
sin® 2 +1
2 d
117, /Sos—x dz. 118, /2—x
sin” x cos? x sin” x cos? x
1.19. /sin2§ dx. 1.20. /C082g dx.

25



1.21.

1.23.

1.25.

2. Sa se calculeze:

2.1. /(256 +5)° d.

2.3. /(4 — )" dx.

2.5. /ﬁ/ (1- g)?’ dz.

2.7. /sin Sx dx.

2.9. /cos4x dz.

dx
2.11. )
/0052 Tx

d
2.13. /fx
S111 3

dx
2.15. _—
/ V1 — 42

26

1.22.

1.26.

1.28.

1.30.

/ (0054 r_ sin? f) dx.
2 2

1.24. /ctg2x dx.

/

2.2.

/(3x —7)° dz.

2.4. /{’/mdx.

2.6. /\/Sx — 7 dzx.

2.8.

2.10.

2.12.

2.16.

/ in (32 — 2) da.

/cos (3- g) d.




2.17./ dr 2.18. / do
1+ 922 14 %

dx dx
2.19. . 2.20.
9 /x+1 0 /3x—1
2.21. /e‘” dz. 2.22. /e?’xl dz.
2.23. /2350“ dz. 2.24. /51—% dz.

3. Sa se calculeze:

3.1. /(x2+3x+1)10 (22 + 3) da. 3.2, /\/3—2.11:+x2 (z—1) dr.
3.3. /\3/x3 — 8 2% dx. 3.4. /\/x4 +1 23 du.
2z — 3 6 — 7
3.5. —_ dz. 3.6. — dx.
/x2—3x+7 v /33:2—736—{—10 o
eVrtl
3.7. 3.8. /esmxcosx dz.
vr+1
6arcsinac 6arctgx + 1
3.9. — dx. 3.10.
V1 — 22 v / 14 a2
3.11. /exga:Q dx. 3.12. /sm T cosx dr.
3.13. /cos5xsinx dx. 3.14. /sm zcoszx dx.
3.15. / smz 3.16. / cos e
cos® x 1+ QSIH.TJ
dx
17. . 1
317 /xlnx 3.18. /xlnx+2
V(14 Inx)? (1 1)
3.19. /¥ da. 3.20. / not
T
arctg? x arctg 2z + x
3.21. dx. 3.22.
/ 1+ a2 ! / 1+ 422

27



arcsin®z — 1

V11— 22
d
3.25. /x
SIin x

23?
3.27. — dzx.
/ S

3.23. dz.

3.29. /3%2”—1 (42 + 1) dz.

4. Sa se calculeze:

1 1

4.1. /—28in— dx.
T x

43, / - .
sin® x 4+ 4 cos? x

6tgx
4.5. dx.
/SSin2x+50082x o

AT In arcsin x p
V1 — z2arcsinx
ctg 2z 2
o, [S i,
sin” 2x
cos® x
4.11. dz.
vsin x
d
413, / * .
V=8 — 6z — 22
z+1
4.15. —— dx.
/ 2 —x+1 .

14+ 1
4.17. \/ . .
7 / 1—=x 1—xdx

Tr+3
4.19. )
9 /x2+4dx

4.21.

/ 3cosx + 2sinz
dx.

(3sinx — 2 cos x)?

28

3.24.

3.26.

3.28.

3.30.

4.2.

4.4.

4.6.

4.8.

4.10.

4.12

4.14.

4.16.

4.18.

4.20

4.22.

/

/
/
/

/

/
/

arccos T .
2 —1
dx

cosT

6 —7

e
322 —Tr 410 0

.2
ze ¥ dx.

dx
NCERV

dx
1+sin’z’

8+tgx

18sin? x + 2 cos? x

1l—2z 22—-1

/ln1+:z:_ 1 .

/

/
/
/

/

arcctg \/x

(1+2z)yx
dx

RN Tk
dx

2 4+4r+5"

3x2 — 2x d
—— dx.
3 — a2 41

et —1

dz.
et +1 v

3cosx —2sinx

(2cosx + 3sinx)3

dx.



5. Sa se calculeze:

zcosz dr.

5.1. /x sinx dx. 5.2.

5.3. " sinx dr. 5.4. (2? —x + 1) cosx dx.

5.5. ze® dx. 5.6. 22e” dx.

5.7. ze* dx. 5.8. (2 + 1 — 1)e” du.

5.9. zlnx dx. 5.10. 22 Inzx dz.

5.11.

=3
S
.
S

(2> + 2+ 1) Inx dr. 5.12.

2.13.

/
/
/
/
/
/
/
/
/
/
/

2"Inx dr, neN. 5.14.

arctg x dx.

\\\\\\\5\\\\\\
B
&l\')
&

5.17. arccos® x du. 5.18. arcsin® z du.
519. [ 2°3" dx. 5.20. [ 22" du.
5.21. e’sinx dz. 5.22. e’ cosz dx.
5.23. cos (Inx) dz. 5.24. sin (Inx) dx.
5.25. [ —— da. 5.26. a

sin® z cos?x
5.27. /aritfx dz. 5.28. aris\/%c dz.

6. Sa se calculeze:

T =9 2v +5
6.1. /(x—3)(x—4) dx. 6.2. /(m—l)(z+6) dx.

29



dx
0.3 /(x—l—Z)(x—l)'

dx
0.5 / (x=3)(x—2)(z+1)

3 _ 2
6.7, /x s+ 3
(x —1)(z —2)

dx
0.9 / (x —=2)(x+1)(z+2)

2
611 x°+2x+ 2

/a:(x +2)(x —1)(z+3)

/x5—2m2+3
_—— dx.
(z —2)?

/x2—2x+3 i
22 (x — 2) '

6.13.
6.15.

6.17.

hr —1
/ 12 ™

dx
/ (x4 1)%(x +2)%

6.19.

6.21.

7. Sa se calculeze:

dx
1. )
’ / 23+ 8
dx
7.3. )
/ @@ +2)
x
7.5. /x?’ 1 dz.

7.7.

4
T
/x4_1dx.

79 /x3+4x2+3w+2
- (z + 1)*(2? + 1)

/ dz
22(2? — 22+ 2)

7.11.

dz.

6.4.

6.6.

6.8.

6.10.

6.12.

6.14.

6.16.

6.18.

6.20.

6.22.

7.2.

7.4.

7.8.

7.10.

7.12.

30

z+1

/ (x +2)(x+3) d.

/x3+3x2+3x+1
z(r+2)(z+3)

Z.

dz.

/2x4—5x2—8x—8
z(r —2)(z + 2)

2
—z—9
/&dﬂ
2 —x—6
x? +2x —11

/ G- D@t dw—5 ™

/:r:2+4x+6
(r+2)%x

/ % da.
[ty

/ (x4+1)2(x+2)%(x—1) dr.

dx.

dx
z(z? 4+ 1)
T —2
dx.
z(z? 4+ 4) v
dx

(x —2)(x —4) (22 + 22+ 2)

z(z? + 2z + 10)

(z+1)°(22 —z+1)
3x% — 62+ 1

/
/
o
/
/
/

(z +1)*(322 — 8z + 9)



—1
7.13. /x—2 dz.
(% +1)

2
2
715 / -+ 2+ 7

(z —2)(x2 +1)°

7.7, / 2,

(a2 +4)°

2
7.19. / L

(z+1)%(22 —z+1)

8. Sa se calculeze:

8.1.

8.3.

8.5.

8.7.

8.9.

8.11.

8.13.

8.15.

8.17.

8.19.

8.21.

/ dx
3sinx +4cosz

dx

sinz — cosx

3sinx + 2cosz

sin?z cosx + 4cosd x

sinx(1 + sin? z)

cos 2x

cos 2z cos4x dx.

sin x sin 3z dz.

sin x cos 3x dx.

sin? 2z cos? 2z duz.

sin® x cos* x dx.

sin? z cos® z dx.

cos’ r dx.

— S S S S S S S S —

31

7.14.

7.16.

7.18.

7.20.

8.2.

8.4.

8.6.

8.8.

8.10.

8.12.

8.14.

8.16.

8.18.

8.20.

8.22.

/x4+23:2 +4
(22 +1)°

/ 3r +1
——— dx.
(1l 4 22)
/ 3x +5
5 dr.
(2 +2x 4 2)

/2x4+5x2—2
—_— dx.
203 —x — 1

dx

sin 2z + cos? x

dx
3sinz +4cosz +5

sinx + 3cosx

dx.

sin? z cos z + cos3

0s® z(1 + cos? 1)

in? z(1 + sin® )

Q

Z.

wn

cos 3z cos x cos bx dx.

sin 2z sin 4z sin 6x dx.

sin 2x cos 4x cos 6 dx.

sin* z cos* z dx.

sin? z cos® x dz.

3

sin® z cos® z dx.

sin® 2 cos® = dx.

— S S S S S S S S S —



Capitolul 5. INTEGRALA RIEMANN

1. S& se calculeze:

2
1.1. /952 dz.
21

1
1.3. /(41:3 — 32 + 22 — 1) da.
1

%
1.5. /sinx dx.
0
%
2
z
1.7. dx.
/1—1—3:2 .
0

1
1.9. /em dz.
0

32

1.2.

1.4.

1.6.

1.8.

1.10.

1.12.

1.14.

1.16.




2
1.17. /
1

1

22
= 1.18.
A
1.19. /sin2x dz. 1.20.
63
dr_ 1.22.
rinz

2. Sa se calculeze ariile plane limitate de curbele:

2.1.

2.2.

2.3.

24.

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

2.11.

2.12.

2.13.

2.14.

o —

ze® dx.

f(z) =3z —2% g(z)=0.
fz) =4z — 2%, g(z) =0
fl@)=a+1, g(z)=2
fla)=2%  g(z) =4
f(x)=2* glx)=2+2.
fl@) =2~z g(z) =3
fl@)=220—2% g(a)=2
fx)=(x—-1)%*+2, g(x)=3z—1.
fx) =22 g(z) =2z — 2>
flx) =22 g(x) =3z +4
fla)=2° g(z) = Va.
f) =2 g)=6-a
fla)=a%  g(x) = V.
flx)=a% g(z) =2V2z.



2.15. f(z) = -z, glx)=+x, x€]|0,4].
2.16. f(z)=¢", g(x)=e"  xe€l0,1].
2.17. f(z)=Inz, g(z)=m’z

218. f(z)==|4—2?, g(z)=7—|a|.

2.19. f(z)=0, g(z)=—-x+2, h(z)=z
220. f(z)==, g(x)==z z=2

221. f(z)=sinz, g(z)=cosz, € [0 W]
2.22. f(z) =z — g g(x) = cosz, z=0.
2.23. f(x) =sin’z, g(z)=axsinz, z¢cl0,n].

2.24. f(x) =sin2z, g(z)=sinz, z¢€ [g,w}.

2
2.25. f(x)=tgzx, g(z)= 38T, == 0.

2.26. f(x)=arcsinz, g¢g(x)=arccosz, h(z)=0.

227 f(@) =241 g(@) =2 4L h(r)= o
298 fl@)=2—[2—a|, gla)=—0—
o B 9= |z + 1]
1
2.29. f(x)= ’1gx|, g(x) =0, T= 15 x = 10.

230. f(x)=In\1+z, g(z)=—-ze™ x=1L1

3. Sa se calculeze ariile plane limitate de curbele:

3.1. p? = a?cos2p.
3.2. r=uacost, y=bsint.
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3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

3.10.

3.11.

3.12.

3.13.

3.14.

3.15.

3.16.

3.17.

3.18.

3.19.

3.20.

p = 4sin? .

r=acos’t, y=asin’t.

p=a(l+cosp).

A,
rT=—cos’t, Yy
a

2
= —sin®t, & =d* -1

b

p =2+ cose.

11— 2at
e VT e
p = asin2p.
r=t—1t, y=t>—1t.

p=acosp, p=a(cosp+singy).

:U:t2—1, Yy =

3 — 2.

p=2—CoSp, p=cCosp.

t—1t?
r=——"

14 3t
p = 2v/3cos p,
r=-sn2t, y=

p = 1+\/§COSQD.

r=1+t—1°

4t?
14 3t2

p = 2sinp.

sint.

y=1— 15t

p=3sinp, p=>5sinp.

r =1+ 2cost,

y =tgt+ 2sint.
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4. Sa se calculeze lungimile arcelor:

41 f(z) = <Izl)2 _I (“’;r Do vep

42. f(z)=—lncosz, z€ [0, g}
43. f(z)=Ilnz, ze€ [\/5 @].
44. flr)y=mn(2*-1), z€]2,3].
45 f(x)=V2u—22-1, z€ [2,1}.
4.6. flx)=2% x€]0,1].

47, flr)=4Vz -1, z€[L,2].

48. flr)=2"—Invz, zc]ll,2].

4.9.  f(z)=zvzx, z€]0,9].

T 27
373

4.10. f(z) =Insinz, =z € [—
4.11. x=acos’t, y=asin’t, tc|0,2n].
4.12. p=2sinp.

413, x=302—-1t%), y=4t, x>0.
4.14. p=cos® 2
4 . 4 T

4.15. x=cos’t, y=sint, te [0,5].
4.16. p=a(l —cosy).
3 .3 T
4.17. x =6cos’t, y=06sin"t, te [O, ﬂ
4.18. p =sin 3.
. s
419. =2t —sint), y=2(1—cost), le [0, 5].
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1
4.20. p= 5 + sin .

4.21. x =e'(cost +sint), y=e'(cost—sint), te [%, ﬂ
4.22. p = cosp —sinp.

4.23. x =2(cost +tsint), y=2(sint—tcost), te€0,n].
4.24. p = 2sindp.

5. Sa se calculeze volumul corpului obtinut prin rotatia in jurul axei OX a suprafetei

marginite de curbele:

51. f(x)=—2+Tz—12, g(z)=0.

52. fx)=-, g¢(x)=0, z=1, z=A4.

53. f(z)=20+V2r, g(x)=0, =2 ng.
54. f(z)=20—2° g(r)=2-m

55. f(z) =arcsinz, =0, =1

56. f(z)=ze®, glz)=0, z=1.

57. f(x)=2° g(x)=0, z=3.

58.  f(x)=(r—2)* g(z)=4

59. f(r)=¢e"" g(x)=0, z=1 x=2
510. f(z)=¢* g(x)=0, =0, z=1.

511. f(z)=3sinz, g(z)=sinz, =0, z=r1.
5.12. f(z) =sinz, g(x)=0, = %, z = g

513. f(r)=4—2° g(x)=32z, r=-2, 2=0.



5.14.

5.15.

0.16.

5.17.

0.18.

5.19.

5.20.

flz) =+vze™, g(z)=0, z=1

f(ff) :Sin2$, g(x) :xsinx, .I':O, €T = T.

f(z) =sin2x, g(x)=0, x=0,
f(x) =3z —2% g(x)=0.

T = acos3t, Yy = asin®t.
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Capitolul 6. SERII NUMERICE

1. Sa se stabileasca natura seriilor urmatoare, calculdnd limita girului sumelor partiale:

ws)” BEAION

n= n=1
1.3, ggﬁn 1.4. :li—f
LS. g;n@imy L6. g;@n—5%n+n'
1.7. gm 1.8. gm

o)

12 5
1.9. . 1.10. T T ————
36n2 + 12n — 35 ; 25n2 —H5n — 6

1.13.

2
> 7 6

L1L. Z49n2+7n— 12° L12. ;36712 —24n -5
>

1 3n — 5
T L ey

1.15.

1 - 1
n(n —2)(n+2) Lw';;@n+n@n+$@n+@'

n—1

2
L7 ;(n—l)n(wrz)' L18. Z nn+1)(n+2)
2.

o

3—n 2—n
1.19. . 1.20. .
“—~n(n+1)(n+3) ;n(n+1)(n+2)
“n—+vn?—1 = 2n—1
ron. YR 1.22. L
n=2 TL(’I’L - ]') n=1 2”
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= n2" - 1

2. Folosind criteriul general de convergenta al lui Cauchy sa se stabileasca natura

seriilor:

e}

> 1
2.1. > ¢"sin(2n), |q| < 1. 2.2. —~
n=1 n=1
=1 > n+1
2.3. e 2.4. Z P
n=1 n=1
o0 o0 1
25. 3 CO; s eR. 26. > In <1 + —>.
n n
n=1 n=1
> an . cos 2"
2.7. Y o laml <10. 28. > —
n=1 n=1
2.9 i sin(na) -~ g 2.10 i .
e — n(n+1)’ ’ o " n(n—i—l).

3. Utilizand conditia de convergenta, sa se demonstreze divergenta seriilor:

3.1, nf:l n;i 2 3.2, nilarctg (n—1).
3.3, g(—mZi; 3.4, g (gzzig)rﬁ
3.5. gw;gi? 3.6. g%

3.7. nio; narctg %—1-1 3.8. nio:l(n2 +1)In ni;_ !
3.9. 2 75;21 arcsin n21+ - 3.10. g {/0,05.

4. Utilizand criteriile de comparatie, sa se studieze natura seriilor:

T isinQn% T iln(n—i—l)
n{’/ﬁ n=1 _5” n9

n=1
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4.3.

4.5.

4.7.

4.9.

4.11.

4.13.

4.15.

4.17.

4.19.

Inn
n=2
i 1
- VInn
i e” +nd
= 4n +In’(n+1)
i Vn
= 2n —1
i 1
—~ \/Bn+1)(Bn+2)

> /1 1
eﬁ—l)sin .
Z< vn+2

n=1

O
ot n2+2

5.1.

5.3.

5.5.

5.7.

(3n +3)!

il (n+1)!1(2n + 3)!‘

41

4.4.

4.6.

4.8.

4.10.

4.12.

4.14.

4.16.

4.18.

4.20.

5.2.

5.4.

5.6.

5.8.

n=1
i 1 arcsin 1
n=1 \5/5 au .




5.9. Z 3

2n—1
5.11. —_—
Z n!+ (n+2)!

5.13. Z(;z .

5.15. Z n? sin ;—n

> n
5.17. Z RS

5.19. i (n+2)

5.10.

5.12.

5.14.

5.16.

0.18.

5.20.

6. Utilizand criteriul radical Cauchy, sa se stabileasca natura seriilor:

6.1.

6.3.

6.5.

6.7.

6.9.

6.11.

6.13.

i(f&n—l—l)rﬁ

vt 4n + 3

i om—1\"

—\n+2 '
n3sinni.

2n

n=1

=, n3n

n=1 5”

> /n+1\" 1

— n 2m
(Bn+1)n

6.2.

6.4.

6.6.

6.8.

6.10.

6.12.

6.14.




6.15. i 3n-le=2n,
n=1

3n®+2n+1
6.17. .
Z<5n2+3n+2)

oo n3
dn+1
o 5 ()

6.18.
n=1
6.20.

n=1

> 2+ (0,11

Z ontle—n,

7. Utilizand criteriul integral Cauchy, si se studieze natura urmatoarelor serii:

8.1.

8.3.

8.5.

8.7.

8.9.

7.1. in—la, a e R.

7.3.

7.5.

- 1
o 2 (On — ) In(on — 1)’
>

7.9.

o0 (_1)n+1

> S5 a=0,0L 8.2.

n=1

> —1)nt1

Z( n)' . a=0,01. 8.4.

n=1 '

— (-

D g @ =0,001 8.6.

n=1 ’

> -1 n+1

3 (E))—n” a = 0,0001. 8.8.

n=1

Z% a = 0,001 8.10.
m(n

43

7.2.

7.4.

7.6.

7.8.

7.10.

n=1

NE

n=1

Mg

n=1

o0

1

R

Din®*(n+1)

>
= n2+1
>
s nln’n’
iilnnJrl
—~\/n n-1
(_1)n+1
Gy a=0,01
(— 1)"“2%, a=0,01
n+1 271, —
(—1) EESyi 0,001.
n n
(_1)n+1
—_ =0, 0001.
n—11w “
(=1)"
_— =0,01.
nm2+3) *




9. Utilizand criteriul lui Leibniz, sa se demonstreze natura seriilor:

9.1.

9.3.

9.5.

9.7.

9.9.

9.11.

9.13.

9.15.

[e%e] _1 n+1
> e

n=1

o0

>

n=1

2n+1
n(n+1)

%) ) 2
o.17. Y (- o

9.19.

= (1)
g (2n+ 1)U

9.2.

9.4.

9.6.

9.8.

9.10.

9.12.

9.14.

9.16.

9.18.

9.20.

s sin(g—l—ﬁn)
n+1

3
Il
—

10. Folosind criteriul lui Dirichlet sau criteriul lui Abel, sa se demonstreze convergenta

seriilor urmatoare:

10.1.

10.3.

44

10.9. ZSIHHSIDH .

10.4. Z/xcos nac

nlO



1 =1
10.5. Z — ) sin(nz), = € R. 10.6. Z —cosnsin (nx), z € R.
n° n
n=1 n=1
=1 > sin no 1
10.7. — cos (n?z) sin (nz), = € R. 10.8. _ COS—
nz:l n (n) sin () Z Inln (n + 2)

10.9. Sa se demonstreze, ci daca sirul numeric {a,} converge monoton la zero, atunci
o0 o0

seria E a,sinna converge pentru orice o € R, iar seria E an, COSTa converge pentru

n=1 n=1

orice a € R\{2mm, m € Z}.

11. Sa se studieze convergenta absoluta sau semiconvergenta seriilor urmatoare:

> (_1)n+1 e n+1
11.1 Zﬁ 11.2. Z nlnn.

n=1 n—=

n+1

113, 3 (~1)"sin = 11.4.

11.6

5. gnln(m(f)ﬂjn(mz)' b i \/n—l/ﬁ—f-Q
55
>

n+1 -1 1
) t

11.7. —.
n n+ g\/ﬁ

11.8.

cosn

0o 1
COS T COS =
11.9. E 4—\/5 11.10.
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Capitolul 7. SERII DE PUTERI

1. Sa se determine raza de convergenta pentru urmatoarele serii de puteri:

1.1.

1.3.

1.5.

1.7.

1.9.

1.11.

1.13.

1.15.

1.17.

1.19.

n+1
Z Qm.
n>0n+

S

n=0

Z nla”.

n=0

n=1

n=1 n
n+1)
(z —2)"
;(271—1-3

1.2.

1.4.

1.6.

1.8.

1.10.

1.12.

1.14.

1.16.

1.18.

1.20.

46

Z 10™2",

n=0

n

Z n ,Jén—l :

n=1

3 In(n+1) nn

n+1

n=0

S g
n=1
xn
2
n=1
o+l (g 4 1)t
(n+1)In*(n+2)

n=>0

> ()"




2. Sa se determine multimile de convergenta pentru seriile urméatoare:

3.

S

(—1)"
2.1, 2.2.
(=1)"
2.3. n 2.4.
3 Z 2n —1
n=>1
1 2n?
25 ) 2" (1 - —) (z—1)" 2.6.
n>2 n
7’L2
2.7. - —1)" 8.
> (1 n) (z —1) 2.8
n=1
(-1)"
29. Y i (z+1)" 2.10.
3 NZD
3n
211. Y (z +27) 2.12.
n=>1 n
_ 4)2n+1
2.13. e lE =T 2.14.
3 Z( ) 2n +1
n=0
(z —2)"
2.15. . 2.16.
; 2"(n+1)(n+ 2)
|
217 Y (- 3)" 2.18.
n>1 n
2.19. (z—1)" 2.20.
a se dezvolte in serie MacLaurin functiile:
31 flz)=e". 3.2.
33 f(x) ! 34
(1 —a3)?
3.5. f(x) =tgu. 3.6.
3.7. f(x)=ch z. 3.8.

47

; an @Y

Z (z—=1)"
2".nl

; (2n)!

> (=3)am

2”2_1 n2
22
fla)= e
f(z) = xzctga.
f(z) =sh x.



3.9.

3.11.

3.13.

3.15.

3.17.

3.19.

flx) =+v1-—2a2

f(x) =e"sinzx.

fla) = S
@) = =
Jx) = Efj;‘

fa) = ——

48

3.10.

3.12.

3.14.

3.16.

3.18.

3.20.

f(z) = (14 2?) arctg z.
flx)=In(1—x).

f(z) = arcsin z.

f(z) =Inv1—ux.
3r +1

o)==

@) = 0

(e + D)a? 1)



Capitolul 8. INTEGRALE IMPROPRII

1. Sa se cerceteze care din urmaétoarele integrale improprii sunt convergente:

+o0 1

1.1, / do 1.2. /lnx da.
1+ 22
0 0
+c>od 1 d
x x
1.3. ~. acR 1.4. /—
x V1 — a2
1 0
e rd
1
1.5, / T 1.6, /—, a €R.
x x¢
1 0
0 1 p
T
1.7. /xex dz. 1.8. /—
) V16 — 22
0 1
arccos x
1.9. arctg x dx. 1.10. /— dz.
/ & V1— 22
—+o00 d 0 5
x arcsin 2z
1.11. . 1.12.
/ 2?2 —1 / V4 — x2
2
+oo d 0 d
X 2 AL
1.13. _ 1.14. rp—
/x2+4x+5 /e e
—00 —1
—+o00 e d
1.15. /Sinfm da. 1.16. / v
et —1
0 0
: 2 ; d
1.17. / TYE 1.18. @
2+ 1 sin x
e 0
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+0o0

5
dx dx
1.19. . 1.20. .
/:clnx /(x—5)3
0

e

+00 d 3
x
1.21. —_. 1.22. t dx.
/ 3 (1 +x3) / gr ax
! I
+00 3
1.23. / e da. 1.24. /(sinx)p(cos:r)q dz, {p,q} CR.
1 0
+oo d 1 d
x x dx
1.25. _. 1.26. .
/x2—5x+14 /|\/4—x—\/4+x‘
e 21
+o00 b J
1.27. /ﬂ de. 1.28. / Y _ aeR
22(z+1) (b —x)>
1 a
o [
x T
1.29. . 1.30. —_ .
/ zvInx 0/ (1—2x)\x
“+o0o +oo d
T
1.31. e “sinz dr. 1.32. _ .
/ Va2 +x+1

0

2. Sa se cerceteze natura integralelor improprii:

2.1, /mg dz. 2.2, 2/\/x<x +df)(x—1)'

+oo 9 1 2 d
i x
2.3. —— dx. 2.4. _—
/$4+x2+3 ‘ /‘3/4_x2
0 0
+o0 2
3 _ 2 2
2.5. / LA 06, [ 9
zd+1 Inz
0 1
+o0 1
sin® x cos%
2.7, / —— do. 2.8, / 7
1 0
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2.9.

2.11.

2.13.

2.15

2.17.

2.19.

2.21.

2.23.

2.25.

2.27.

2.29.

dx
VIr+Inz

“+o00

x? dx
2t +sin’x
1

+oo

/ dx
xPIn? g’

2

{p,q} CR.

+00
In(1+ z?)

Vit va

“+o00

/ dx
xIn®x’

e

dx.

a € R.

“+o00

/ eOéI
(x—1)*Inzx

2

dr, a € R.

[ e

—+o00

/ dx

/ a2 +1
—+o00

)
/ sin“ x d.
14 22

0

“+o00

/CL’pl “dx, peR.
0

51

2.10.

2.12.

2.14.

2.16.

2.18.

2.20.

2.22.

2.24.

2.26.

2.28.

2.30.

z)™t dr, {p,q} CR.



3. Sa se cerceteze la convergenta absoluta sau semiconvergenta integralele:

“+o00
S1n

T

31 [
x

1

1

3.3. /(1 — z)sin 3 i

0

1

2
x
3.5.
/ 241

0

%
T
3.7.
/ (1 -
0

Slnl'
3.9. / >
0

4. Sa se calculeze:

41. V.P.
4.3. V.P.
45. V.P.
4.7. V.P.
4.9. V.P.

dz.

dz.

— X

sin — dz.
x

1
) CoS o dz.

dz

(x+1)In(z+1)

dx
(x —2)%
dx
1—2sinx

52

3.2.

3.10.

4.2.

4.4.

4.6.

4.8.

4.10. V.P. /

/ Vicosz

x + 10
1

/ 1 . T
sin
11—z 1—=x

0

dx.

1
sin &
/ e dx.
0
+o00 1
+x
V.P dzx.
/ 14 22 .
+00 d
T
V.P. _
/ 2 —x—2
0
+o00 d
T
V.P. _.
/ 2?2 —4x+3
0
+o0o
V.P. /arctgx dx.
—+00
dx
1— a2



Capitolul 9. FUNCTII DE MAI MULTE VARIABILE

1. Sa se determine gi sa se reprezinte domeniile de definitie ale urmétoarelor functii:

1.1.

1.3.

1.5.

1.7.

1.9.

1.11.

1.13.

1.15.

1.17.

1.19.

1.21.

1.23.

u=+z+uy.
u=+/4—x%—y2
22 2
==+ -1
TV T
1
u = .
Va2 +y? —16

Viax — y?
u= :
In(1—2x2—1y?)
U = arccos :
rT+y

. X
u = arcsin — + arccos (1 — y).
Yy

u = +/sin [ (22 + y2)].

2. Sa se studieze existenta limitelor:

2 .2
21. lim -V
b ety

53

1.2.

1.4.

1.6.

1.8.

1.10.

1.12.

1.14.

1.16.

1.18.

1.20.

1.22.

1.24.

u = \/1y.
u=+2?2+y* -1
w= /(224132 —4) (9 — 22 — y2).
1
U= ————.
V9 — 2% — 2
u=yy1—cosz.
|22 +y° —y
U: ﬁ-
2y —a°—y
u=In(x+y).

uzlg(y2—4x—|—8).

.
u = arcsin —.
Y
|
u = arcsin
Y

u = ctg [m(z+y)].

u=Ilgx —Incosy.

22, lim =Y
3oty

T
Y



2,2
2.3, lim Ty .
e=0 22y? + (y — x)?

y—0

2 2
9.5 lim Y

258 fal + [yl

27 lim —

z—0 '
y—0 + Yy

3. Sa se calculeze:

. xy
3.1, lim ————. 3.2.
xlg((l)) 2—ry+4

Y—

33, lim oY 3.4.
x—0 €x
y—2

2
3.5, lim (1 + 22 + y2) 22 4y? 3.6.
y—0

22

1\ =
3.7.  lim (1 + —> . 3.8.
T—00 x

y—0

3 3
39. lim Y
i ]
1 2
lim ()

ol /2y — 2w+ 1

3.11.

3.10.

3.12.

1
2.4. limysin —.
x

x—0
y—0
9
2.6. lim —Y
x—0 x2 + 12
Y
t
28, lim anTy
o Y

. vay+1—1

2xy

. wy? + 22yt
lim

220 1 — cos (22 4+ y?)

xh_g)lo (x2 + y2) sin

2 2
Y—+00 T* + Y
2?4 y?
lim )
T—00 Tty
y-)OO

. zy \’
Jm () -
Yy—>00 =ty

1Y\ =ty
li_)rn (1 + —) .
oy @

4. Sa se studieze continuitatea functiilor urmétoare in punctul (0, 0):

W @240,
41, f(z,y) =4 @+ y?)*

0, x=1y=0.

Sk A N )
42, f(x,y) = (x +y)?

0, r=y=0.
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43, flr,y)={ *+y*
0, r=y=
2 2
2 T —Y 2 2
Ty =, x4+ 0,
44.  f(z,y) = = + y? v
O’ {L‘:y:

45 flz,y) =
) r=y=
( 22y 5 9
—_— 0
4.6.  flz,y) = =*+3y* v Eh
\ 0, r=y=
( Vv +y? 2, 2
~ 0
4.7 f(z,y) = sinzy vy 70,
\ 0, r=y=
1
2 2
—_ 0
i85 floy) = smeerQ, r°+y° #0,
37 x:y:
3—x—y, a>+y2#£0,
19 flay) = ! V7
9, r=y=
3 3
L)
410. f(x,y) =4 2*+y?
0, r=y=

5. Sa se calculeze derivatele partiale de primul ordin ale urmatoarelor functii:

5.1. f(z,y) = 2® —2xy +y> + 1. 5.2. flx,y) = 23 — 322y + 2zy® + 3.
Ty r—y
5.3. x,Y) = . 5.4. T,Y) = .
f(z,y) = f(z,y) Tty
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5.5.

5.7.

5.9.

5.11.

5.13.

5.15.

5.17.

5.19.

5.21.

5.23.

5.25.

5.27.

5.29.

i

f(x,y) =In (2 + ).

fla,y) = eV,
f(x,y) = av.
f(z,y) = ye .
f(z,y) = In 2?4+t
7y - 2 2 .
VT +y T
f(z,y) = arctg vty
r—=y

flz,y) = (azz + y2) arctg g

fla,y) = arctg 2.
1—ay

flz,y) =e*Iny +sinylnx.

f(z,y,2) = (cosz)¥.

f(w,y,2) = /o2 +y? + 22

flz,y,2) =In (1 +x + y* + 23).

0.6.

5.8.

5.10.

5.12.

5.14.

5.16.

5.18.

5.20.

0.22.

5.24.

5.26.

5.28.

5.30.

f(w,y) = arctg .
Y

f(x,y) = 2% cosy.
f(z,y) =1In (\/E—i- \3/5)
flay) =ay+ 2.

fx,y) =

+2
T

< |8

f(z,y) =1In <y+ \/:U2+y2).

f(z,y) = arcsin v :
Ty
f(z,y) = arccos S
/:L.2 +y2

flx,y) =2,

flz,y) =In(2® + 4 + 3).
fl@,y,2) = 2y + yz + x2.
flz.y,2) =y=.

f(z,y,2) = sinzcos (yz).

6. Sa se calculeze derivatele partiale de ordinul doi pentru urmatoarele functii:

6.1.

6.3.

6.5. f(x,y) =ycos(x —y).

6.7. f(x,y) = arctg 1$ Ty :

— 2y

6.9. f(x,y) = arccos (zy).

flz,y) = 23 4+ 3 — 222y + 3zt

f(z,y) =a* — 2y + zy® — y.
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6.8. f(z,y) =

6.2. f(z,y)=2zy+ %
x
4. = .

6.6. flr,y)=1y".

r+y
r—1y

6.10. f(z,y) =In(e® +¢e’).



6.11. f(z,y) = In (22 +¢?). 6.12. f(z,y) = Va2 + V.

6.13. f(x,y) = arctg SE_—l—y 6.14. f(x,y) = ye".
Y
2
6.15. f(x,y) = €Y(cosx + ysinx). 6.16. f(z,y) = T oo
—2x
6.17. f(x,y) = arcsin N 6.18. f(x,y) = "y,
/ZEQ +y2
6.19. f(x,y) = arcctg g 6.20. f(x,y) = /22 + 9>
x
6.21. f(x,y) = ylnf. 6.22. f(x,y) = ety
Yy
6.23. f(z,y) = (m2 + y2) arctg Y. 6.24. f(x,y) =xe¥ + ye”.
x
Tty . T
6.25. x,y) = arcct . 6.26. Z,Y) = arcsin ———.
f(z.y) " flz.y) NGERT:
z T z Y
6.27. f(xz,y) =evIn—. 6.28. f(x,y) =evIn=.
Y x
Va2 —y? .
6.29. f(x,y) = arccos Y——=. 6.30. f(x,y) = (cosx)*"Y.
/ZEQ + y2

7. Sa se arate ca functiile urméatoare verifica relatiile indicate, in ipoteza ca ele sunt

diferentiabile de ordinul cerut de relatiile respective:

v D B
7.1. f(z,y) = e®cosy verifica a2 - e 0.
oy . O*f of  Pf 2
7.2. f(z,y) = pr—y verifica 97 + 28x3y + o Ty
: of  of
— z Y 3 _— -_— =
7.3. f(x,y) =In(e® +€Y) verifica e + 3y 1.

an aZf an 2
_ €T Yy 1 3 . =
T4 f(wy) =In(e" +et) verificd 555 (8:68@/) '

o°r 0

7.5. f(.r, y) =1In (xQ + y2) verifics, 5oz + 8_y2 =
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0? 0?
7.6. f(z,y) = e” (zcosy —ysiny) verifica 8_35]; + a—y]; =0.

af . of _

7.7. f(z,y) =In (2® + zy + y°) verificd v + ya_y = 9.

78 f(@.y) = e —aP + G =P, {ab}C R verifix 2L+ 2S
3. Y Yy ) ) 922 012 .

7.9. f(z,y) = x¥y® verifica m% + yg—‘g =(z+y+Inf(z,y)) f(z,y).

7.10. f(z,y,2) = (v —y)(y — 2)(z — x) verifica g%—%ﬂLﬁ—O

oxr  dy 0z
1 L A A
711 f(z,y,2) = \/m verifica, 92 + e + 57 = 0.
1 1 1
7.12. f(z,y,2) = + +
rT—y yYy—z z—=x

Y L of [ f | of
< 2 =Y
verifica 92 + By? + 022 - <6:U(9y * Oy0z + 82(‘9&0) 0

. Of of of
7.13. f(z,y,2) =In(e® + € +¢€*) verifica 8x+8y+8z 1.
L w-y t-—w . 0f of of of
714, f(z,y,2,t) = o +y—z verificd 8x+8y+82+ 5 = 0.

0
8. Sa se calculeze 8_{’ unde f = f(z,y), = = p(t), y =(t):
8.1. flw,y) =2%°, z=t, y=1t>
8.2. f(z,y) = 2* —xy +y*, x =cost, y=sint.

8.3. f(x,y) = xvy? — 2y, x =sint, y = cost.
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84. f(z,y) =e“In(z+y), x=1—13 y=1>
85. f(z,y) =%, x=sint, y=1>

8.6. f(z,y) =In(e® +e¥), v =1t* y=1—1t
8.7. f(x,y) =2* +ay+o? x=13 y=1t>
8.8. f(x,y) = 62($2_y2), x = cost, y = sint.

x
8.9. f(x,y) =1Insin —, z =3t y=Vt2+1.
) VY

8.10. f(z,y) =Y, = =coszx, y=2x.

§ af . of C e _ _ :
9. Sa se calculeze 55 5 ay’ daca f = f(u,v), u = p(z,y), v="10V(z,y):

9.1. f(u,v) =u*Inv, u:y, v=u1x+2y.
T
9.2. f(u,v) =u* —v?, u==xsiny, v=1xcosy.

9.3. f(u,v) =u* +vVuw, u==z+y, v=".
)

1

9.4. f(u,v) = u+ , U=xTY, V=1 —1Y.
COS v

9.5. f(u,v) = wvarctguv, u=1=t* v=1t>+1.
. x
9.6. f(u,v) =usinv+wvcosu, u=—, v=u=zy.
v .
9.7. f(u,v) = arctg —, u=zcosy, v=xsiny.
u

9.8. f(u,v) =u", uw=ysinz, v=1rcosy.
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2y

9.9. f(u,v) =u*+v% u= . v=2a>—3y.
f(u, ) o y
2, .2 - x
9.10. f(u,v) =In (v +v*+1), u=sin=, v=,/-.
) Y

10. Sa se calculeze diferentiala de ordinul I pentru functiile urmatoare:

10.1. f(x,y) = 2°y* + xy® + 2. 10.2.  f(x,y) = zyev.
10.3.  f(x,y) = 22 +sin 3y 104, fla,y) = —Y
3. , . 4. , T
105.  f(z,y) =In(z+y?). 10.6.  f(z,y) =Intg g
10.7.  fla,y) = 2%y + oy + > 10.8.  f(z,y) = sinz cosy.
10.9.  f(z,y) =2y + v 10.10. f(z,y) = (:132 + y2)5.
NG

y2 2.2
10.11.  f(z,y) = el 10.12.  f(z,y) ="V,
10.13.  f(z,y) = cos2x + sin 2z. 10.14. f(x,y) = ycosx? + zsiny>.

10.15. f(x,y) = 2* + y* + sinay. 10.16. f(x,y) = /2% + 2.

10.17. f(z,y,2) = zyz. 10.18.  f(z,y,2) = a¥".
10.19. f(z,y,2) =sin(z +y + 2). 10.20. f(z,y,z) = arcsin - .
VvVt +y?+ 22
11. Sa se scrie diferentialele de ordinul II pentru functiile:
11.1. f(z,y) = 2> — 2%y + 2> + 32 — 2y + 5. 11.2. f(z,y) = e™.
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11.3.

11.5.

11.7.

11.9.

11.11.

11.13.

11.15.

11.17.

11.19.

fz,y) =52y + 3wy + y* + 3.

flz,y) = /14 2zy + 92
Floy) = (2 + ).

f(z,y) = 2* +y* + cos zy.

flz,y) =

< |8
SHESS

Y
T,y) = arcctg ———.
f(z,y) Chmyy

f(z,y) = arcsin

x
\/ 22 +y2.
f(z,y) = ze¥ + ye®.

flz,y) = Vot + /3o

11.4.  f(z,y) = Loy,
Y
11.6.  f(z,y) = €sinz.

11.8.  f(z,y) = (91:3 +y2)2.

1

f(xay):m-

11.10.
x
11.12. f(z,y) =yln—.
Y

11.14. f(z,y) = € tgy.

11.16. f(z,y) =™,

11.18.  f(z,y) = (sinx)®®.

11.20. f(z,y) = (:L‘2 + y2) arctg L
Y

12. Utilizand diferentiala, sa se calculeze cu aproximatie:

12.1. /1,013 + 1,983

12.3. {/(5,02)2 + (1,41)2.

12.5. sin 29° cos 62°.

1,98
12.7. arctg (1’% — 1).

12.9. In ({/1,02 + /0,98 — 1).
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122, (3,01)>%,
12.4. (2,02)*°

12.6. sin31°tg46°.

1,97
12.8.  arcctg (1’—01 — 1>.

1 023,01

1/0,99+/1, 035

12.10.




13. S4 se scrie formula Taylor (pand la termenii de gradul III inclusiv) corespunzitoare

urmatoarelor functii in punctele indicate:
131, flz,y)=ay® + 22y — 222 + 30 +y -2, (—1,2).
132, f(z,y) =2 —3xy* +* +22 -3y +1, (1,2).
13.3.  f(x,y) =2® — 52 — 2y +y* + 102 + 5y + 10, (1, —1).
13.4.  f(x,y) =z +y, (0,1).
135, f(z,y)=In(1+z+vy), (1,0).

™

13.6.  f(z,y) = e"siny, (O, 5)
13.7. flz,y) =e*In(1+2), (0,0).
138.  f(z,y)=2Y (1,1).

13.9.  f(z,y) =€ecosz, (0,m).

13.10. f(z,y)=In(1+z)In(l1+vy), (1,1).
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14. Si se determine valorile maxime si minime ale urmaitoarelor functii f : R> — R:

14.1.  f(x,y) = 2® +y® — 9zy + 18.
14.3.  fla,y) = 2° + 3zy* — 32> — 3y + 2.
9 o 1 1
14.5.  f(zyy)=2"+2y+y —l—;—i—;.
14.7.  flx,y) = 32% — 2% + 3y* + 4.
14.9.  f(z,y) = (2:172 + y2) e~ (a%4v7)
20 20
14.11. f(z,y) =2y+ — + —.
T Yy
14.13. f(z,y) =1 — /22 + 2
14.15. f(z,y) =x+y+4sinzxsiny.
14.17. fla,y) = 2° + y* — 30 + 4/

14.19. f(z,y) = (v +y%) Ver.

14.2.

14.4.

14.6.

14.8.

14.10.

14.12.

14.14.

14.16.

14.18.

14.20.

f(z,y) =zt 4y — dzy + 2.

flr,y)= -2 —ay—y*+x+y.

f(z,y) = 2® 4+ y° — 6ay.

f(z,y) = 2° + 3zy® — 152 — 12y + 8.

flz,y) =3 — /a2 + 12

fla,y) =aye!™".

Flz,y) = vy
$2 +y2 + 1
fl.y) = yerone,

flz,y) =2y — 2 —y+ 62 + 1.

flzy) = (x—y)?*+ (x - 1)"

15. Si se determine extremele conditionate ale functiilor f(x,y) cu legdtura F'(z,y) = 0:

15.1. f(z,y) = xy,

15.2.  f(z,y) = cos2x + cos 2y,
15.3. f(z,y) = zy,

15.4. f(z,y) = x + 2y,
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Flz,y)=r—y— —.

F(z,y) =2* +1y* — 1.

m
4

Flr,y)=ao+y— 1L

F(z,y) =2* +y* - 5.



155 fle,y) =2+ > —ay+o+y—4, F(z,y)=x+y—+3.
15.6.  f(z,y) = xy, F(z,y) =2 +y° — zy.

157, f(z,y) = €™, Flz,y)=x+y—1.

15.8.  f(z,y) =z —y—4, F(z,y) = 2* +9* — 1.

15.9.  f(a,y) = 27y, F(z,y) =2z +y— 1.

15.10. f(z,y) = —i—%, F(z,y) =2 +y* - 1.

|8

16. Sa se determine extremele globale ale functiilor pe domeniile D:
16.1. f(z,y) =2 —y*+2, D(z,y)={(z,y) |z +y> < 1}.
16.2. f(z,y) =2* +9* — 92y + 27, D(z,y) = {(z,9)[0 <z <4, 0<y <4}
16.3. f(z,y) =2° +9° — 32y, D(z,y) ={(z,9)|0 < <2, -1<y<2}
164. f(r,y) =2z —y+3, D(z,y)={(z,y)|lz >0, y=>0, x+y <2}
16.5. f(z,y) =2z =2y +5, D(z,y)={(z,y) |z <0, y=20, y—x <1}
16.6. f(z,y) =2 +y* —ay—x—y, D(x,y)={(z,9)]|r>0, y>0, z+y<3}.
16.7. f(z,y) =2xy, D(z,y) = {(z,y) |2* +y* <4}.
16.8. f(x,y) = 2%, D(x,y) = {(z,y) |¢* +y* <1}.

16.9. f(z,y) = 2 + 42® + y* — 22y, D — domeniul inchis, marginit de curbele y = 2°, y = 4.
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