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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)=23+ 2> — 2+ 1.

f(x) =2a° + 3.
flz) = T2 415 — s
f(z) =e*sinx.
f(x) =2%ctgx.
f(x) = (2? + 1) arctg x.
f(z) =coszInz.
@)= 5.

sin x
J(w) = Inz’

sinx — cos ¥
J(x) = sinz + cosx’
f(z) =1In3 — cos 2.

2. Sa se calculeze derivata functiei:

2.1.

2.3.

2.5.
2.7.
2.9.
2.11.
2.13.
2.15.
2.17.

2.19.

flz) = (a* +1)"°
fl@)=Va2—az+T.
f(x) =sin’x

f(x) = sin 3z

F(z) = cos 2z

f(z) = tg 3z

fz) = ctg 3.

flz) = e

flx) =2""

f(z) =In(sinx)

1.2.

1.4.

1.6.

1.8.
1.10. f
1.12. f

1.14.

1.16.

1.18.

1.20.

1.22.

2.2.

2.4.

2.6.

2.8.

2.10.
2.12.
2.14.
2.16.
2.18.

2.20.

flx

(
(
(
(

flx

T

)
)
x)
)

()

fz) =
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tgrinz.
T arcsin x.
r?2Inz.
T arcctg x.

=1
241

arctg x
er

1—sinx

1+sinz

f(z) = arcsin z + arccos .
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2.21. f(x) = arctg /x. 2.22. f(x) = arctg e”.
2.23. f(x) = arcsin /. 2.24. f(x) = arcsine ".
3. Sa se calculeze derivata functiei:
3.1. f(x)zlntg; 32. f(zr)=1In (m—l—\/x2+1).
4/l —sinz B 22 —1
3.3. f@)_ln”ljtsinaz' 3.4. f(x)—lnx2+1.

20 + 4
41

3.7. f(x) = arctg vdx — 1. 3.8. f(z) = Vx — arctg/z.

3.5. f(xz)=Insin

3.6. f(z)=lntg (f + E).

3.9. f(z) = arctg 1 1L z 3.10. f(x) = arctg H—\/%

3.11. f(z) = arcsin 1\;;. 3.12. f(x) = arcsin v/I — 2.

3.13. f(x) = arccos Lo x2. 3.14. f(x) = cos (2arccos ).
1+ 2?2

315, f(ax)—e 1. 3.16. f(z) = %=,

3.17. f(z) =tg’z+In cos’z. 3.18. f(z) = arcctg (ctg®z).

3.19. f(z) = \/2.752 + Va2 + 1. 320, f(z) = V2 + 22V3 + 23,

4. Sa se calculeze derivata functiei:

4.1. f(z) =In (22 — 3+ V422 — 12z + 10) — arctg(2z — 3)v/42? — 12z + 10.
42. f(z)=2*Va'+1+In (2 +Vat+1).
43. f(x) =z + e Tarctge” —Inv1+ e?2.
4.4. f(z) = V492 + 1 arctg 7 — In (7Tz + v4922 + 1) .
4.5. f(z) = arcsine™® +In (e** + Vel* —1).

3 —sinx 1+ sinz
4.6. r) = ———"+/cos?x — 2sinz + 2arcsin ————-

() 5 2
4.7. f(x) = arctg Vet + e® arcsin ] —Ver.
ot —2?+1

V3
18 Jo) =2V arctg T T
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4.9.

4.10.

4.11.

4.12.

4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

4.19.

4.20.

4.21.

4.22.

4.23.

4.24.

4.25.
4.26.
4.27.
4.28.
4.29.

4.30.

2 (22 + 22 + 2)
202 +2x + 1

f(z)=1In + 4arctg(x + 1) — arctg(2z + 1).
Sz + 2 I d (x —1)2 8 2z + 1

= - A - t
a1l $2+x+1+\/§arcg V3

()

f(z)=xln (\/1 —x—i—\/l—i—x) +%(arcsinx—x).

f(z) = (3z — 2)*arcsin

+ (327 — 4z +2) V922 — 12z + 3.

3z — 2

f(x) = e*@sne [cos(2 arcsin x) + sin(2 arcsin x)] .

f(z) = \/1 +V1+ V142t

14122 — 922 —3
_ V127 — 022 — 341 .
fw) =g 5 V12r—922 =3+ 1n 3z — 2

f(@) =222 +5) V22 +1+3In (z + Va2 + 1).
f(@)=V22+5z+4+3n (Ve +4+Va+1).

in 2
f(aj) _ X arcsin 2xr 4 In m

V1 — 422
1 Vi2+2—zv3 1 22+ 2
flz) = In + — arctg ——.
43 VP24 av3 2 T
COS T 4 2tg3 +1
xr) = - + arctg ————.
/(@) 3(2+sinz)  3¢/3 & V3
1 1 1 1+cosx
= ——Iln——M.
f(@) CcoS T +3cos3x 2 n1—cosac

f(z) =2V1 — 22 arcsinz — 2z + x(arcsin z)?.

| :
flz) = %—l—x—lntgg.
2
f(z) = logs <x + %) +log, V42?2 4+ 4z + 1.
f(z) ="
f(x) = sin z°=*
flx)=o+2"+2°
f(z) =2,
fla) =2
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5. Sa se studieze derivabilitatea urmatoarelor functii:
5.1. f:R—R, flx) = |2* — 4z].

9 1
) In(1+3z), daca —=<x <0
52. f:(—3,00) — R, f(z)= 3

3z, daca = > 0.
sin® x sgn daca |z| <
53. [f:R—R, flz) = 3v/2 V2(3m — 4) y
—axsgne — ——— =, daca |z| >
4 4
)
t x3+x281n—>, x#0
54. [:R—TR, o) = g( 7
0, =0
\
(] 5
/1 —223sin— — 1
55. f:R—R, f(z) = sy to w0
\ 0, xz = 0.
|z + 1| — |4 — x|
95.6. 'R R, T) =
5.7 f:R—R, f(z) =|cosz|.
x, daca z€Q
58.  f:R—R, flz) =
0, daca x e R\Q.
arctg ax, daca |z|<1l,a€R
59. [f:R—R, f(z) = —1
( bsgnx—i—xT, daca |z| > 1,b € R.
Qﬁ, daca = <1
510. f:R — R, f(z) = 0, dacd z =1

In(z? — 2x 4+ 2), daca = > 1.

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

6.1. f(z)= ze*. 6.2. f(x)= 162::—_11'
6.3. f(z) = sin3x + cos (z + 2). 6.4. f(z)=In(x+ 3).
6.5. f(z)=(x—1)"(z —2)" 6.6. f(z)=a"e".

6.7. f(z)=sinx. 6.8. f(z) = cosz.

INE]

N
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6.9. f(x)=sin?x. 6.10. f(x) = sin*x + cos?z.
T 3
6.13. f(z) =zsinz. 6.14. f(x) = arctguz.
1
6.15. f(z) = - 6.16. f(x) =e"sinz.
z‘ _
1
6.17. f(z) = €” cos 2. 6.18. f(z) = %
6.10. f(z)— 2211 6.20. f(z) = V/e2e
.19. =319 .20. = .
7. Utilizand diferentiale, sa se calculeze cu aproximatie:
71.  f(x)=2°, x=3,0L 72, f(x)=2%, x=1,997.
7.3. f(m)zw, x =1,029. 74. f(z)=vV3+x+cosx, x=0,01.
75 f@) =)o e = —0,85 76 flz) = —— 2= 0,668
5. =\ 155 *= 08 6. = g T 0068
7.7. f(x)=arcsinz ,  =0,08. 7.8. f(x)=arctgz , z =1,03.
79.  f(x)=sinz, x =31° 7.10. f(x) =Intgx , x = 48°.
V10 = 22
711 f(z) = w oz =0,99. 712, f(x)=va?+ 12, = 1,98.

8. Sa se calculeze derivata y/,:

r = sin’t, r=e!
8.1. 8.2.
y = cos’t. y = t2.
r =1, x =,
8.3. 8.4.
Yy = Vt. y = arcsint.
3at ( 1
r = ——- xrT = —
14137 t+1’
8.5. 8.6.
_ 3at? ot
y= 1443 (7 t+1
x = arctg e, T = arctgt,
8.7. 8.8. 2
1+¢
y=ver+1. y=1In Rl
\ t+1
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( t
x = arcsint + Inv'1 — ¢2,

1—¢2 =lIntgt,
8.9. 8.10.
y = ¢ , y = cosec’t
\ V1—1t2
([ 5t*+2
Tr = 5t3 9 $:‘/4_t2’
8.11. . 8.12.
yISin(—t3+t>. y=tgv2+i
L 3
r = €' cost, x = a(sint — tcost),
8.13. 8.14.
y = e'sint. y = a(cost + tsint).
8.15. zy+1Iny=1. 8.16. x+ .,y =1
2 2
8g17. L4 ¥ . 8.18. ¢+ xy = 2.
9 4
8.19. x%—i—y%:a%. 820. "+ 1y’ +y—x=0.
8.21. arctg LA V2 4 y2. 8.22. y* = 2pu.
x
8.23. 22+ 42— 6z + 10y —2=0. 8.24. 2%y + arctg% — 0.

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

91. flx)=2*-2—-12, z=3. 9.2.  f(x) :§(Sx—x3) , T =2.
| T
9.3. f(a:):‘273 7 x =0. 9.4. f(x):$2+1 , v =—L
22—z —2 r? =2z +1
9.5. = — =2. 9.6. =In—— =0.
f(z) 2 —3z " f() M irte ”
1
9.7. f(z) =cos2x — 2sinz , x:g. 9.8. f(z)=arctg—, x =1
T
x sin x 7r
9.9. = = -2 9.10. =4dtgr — = —
f@) = o= flr) = atge — ST, T
10. Sa se determine in ce puncte si sub ce unghi se intersecteaza graficele functiilor:
10.1. fi(z) =sinz, fo(z) = V/3cos . 10.2.  fi(x) =22 fo(z) =x.
10.3. fi(z) =23, fo(x) = 2% 104, fi(x)=(z—2), fo(z) =4 — 22
1 1
10.5. fi(z) = T fo(z) =z 10.6.  fi(z) = =t fo (7)) = 22
10.7. fi(x) =42® +2x =38, fo(x) =2 —2+10. 10.8. fi(z)=Inz, fo(z)=2— z
e

10.9. fi(z) =3z — 22, fo(z) = 2% — . 10.10. fi (z) =sinz, fo (z) = cosz.
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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.
11.3.
11.5.

11.7.

11.9.

11.11.

11.13.

11.15.
11.17.

11.19.

2

f(x):ln(1+x)—x+%.

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

f(z) =In (42 + 1) — 8arctg 2.

f(z) =Inz + arctg x.
f(z) =2 —2arctg(x — 1) — 1.

1
f(z) =cosx + isin2x.

11.2.
11.4.
11.6.

11.8.

11.10.

11.12.

11.14.

10.16

11.18.

11.20.

f(z) = 6x — 22
f(z)=a%—6x>+2
f(z)=2*>—-8Inx
fo)=(x-1)va? -1
22
Fla)=
f(z) = 22es.

s
f(l‘):ge
f(z)=2?Inz.

f(z) = sin®z + cos® w.
1 20—
f(x)_x—l 2 =2z

12. Sa se determine intervalele de concavitate, convexitate si eventualele puncte de inflexiune
pentru functiile urmatoare:

121, f(z) =22* — 32° + 31 — 2.

123, f(x) =32 — 2% + 1.

125, f(z)=e" 4+ 2.

12.7. f(z) =

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

12.11. f(z) = Vo —1— .
12.13. f(z) = sin*x — cos* =.
12.15. f(x) = tgz + cos .

T
12.17. =1 .

flr) =2

L,

12.19. f(z) =€ — 2" + L.

2

12.2.

12.4.

12.6.

12.8.

12.10.

12.12.

12.14.

12.16.

12.18.

12.20.

f(z) = o* + 42°.
f(z) =+ cosz.
f(z) =In(1+2?).

_ In(zx+1)

f(z) ﬁ

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

f(z) =sinz — sin® .
f(z) = 2° — 102* + Tx.
f(z) =2+ Ina2”

r+1
et

fz) =

flz) = 3x+281ng.
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13. Sa se reprezinte grafic urmatoarele functii, f : D — R, D — fiind domeniul maxim de

http://math.ournet.md

f(z) =2—3z — 2

Fla) = (2~ 123~ o)
flay = 2

) 3:5433 1)
et
oy ==

f(z) = cos3x + 3cos .

f(x) = cosx cos 3z.

f(z) = arcsin 1;—;
f(z) =2*Inz.
f(z)=In (x;5) + 2.

f(z) = arctgsin x.

22

flz)=z%e 7.

f(l’) — esinercos:E‘

fl@) = (z-2)(z+1)%

5

142, Tim L
r—1 IIIZ'

144, Tim S5O

definitie:
13.1.  f(z) =3z — 2°. 13.2.
L o 2
13.3.  f(z) = 6% (x —4)°. 13.4.
135, f(z) = x(22% + 9z + 12). 13.6.
3z — 2
137 f(a) =" 13.8.
s \2
13.9. = . 13.10.
o= ()
23
13.11. = 13.12.
flw) = -
3 3
13.13. = — — 13.14.
/(@) r+2 x-2
13.15. f(x) =sinz — sin?x. 13.16.
13.17. f(x) =sinz + 3 sin 2. 13.18.
13.19. f(x) 2 13.20
19, f(z) = arccos —- .20.
1+ a2
13.21. f(z)=lnzx—z+1. 13.22.
1
13.23. f(z) = -~ 13.24.
x
13.25. f(x) = zvarctgx. 13.26.
13.27. f(z) =In(sinz — cos z). 13.28.
ex+2
13.29. = 13.30.
fla) =
13.31. f(z) = /x(2? — 1). 13.32.
14. Sa se calculeze limitele urmatoare folosind regula lui I’'Hospital:
3_ 5.2
141, lim 2004
a—1 213 — 2?2 — 1
143, 1im 2207,
z—0 2x

z—Z COS 3MX
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14.5.

14.7.

14.9.

14.11.

14.13.

14.15.

14.17.

14.19.

14.21.

14.23.

14.25.

14.27.

14.29.

14.31.

14.33.

14.35.

. tgrx—=x
lim —
t—=0SInT — T

. In(1+ %)
lim ——— 2/ |
z—oo T — 2arctg x

sin 2x — 2xe® 4 32

1m

=0 arctgr — sinx — %

m — 2arctgx

lim
r—oo  ei —1
2
lim .
r—o00 €T
| —1
iy Bz —1)

z—1+ ctgmx

lim x ctg .
z—0

lim (ctg z arcsin z).

x—0

a3

. T
Hn(r = 2)te
1 1
lim - —
r—1 ([L’ —1 h’ll')
I 22 — 3 1
im -
e—=3\ 2?2 —Trx+12 (x—2)In(z —2)

lim (cos x)z%

x—0

lim (= + 37)7.
li _ sinx.
S, (= )

1 sin x
lim < —) )
z—0+ \ T

)
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14.6.

14.8.

14.10.

14.12.

14.14.

14.16.

14.18.

14.20.

14.22.

14.24.

14.26.

14.28.

14.30.

14.32.

14.34.

14.36.

1' ex _ 6*33
im——:
=0 In(1 + z)
In cos 2z
im—-
z—0 In cos 3z

Intgx

lim
T—7 Ctg 2x

. Inz
lim —.
z—0+ Insin

i ( W)t
1m Xr — — .
9) 8"

us
$*>2

lim sin z In(ctg x).

x—0

. T
glglig(x —3)ctg 3

) 1 1

lim | — — - .
z—0 \x  arcsinz

) 1 1

lim [ — — .
=0\ e —1

lim | —arctgz | .
T—00 T

lim (z + ex)%.

x—0

lim |Inz|2.
r—0+

1
. sinzx \ 2
lim .

x—0 €x




