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)=2*+2* —o+1.

f(x) =22° — 272 + 3.

f@) = 5—.
) = sinx — cosx

sinz + cosx

f(z) =In3 — cos2.

1.4.

1.6.

1.8.

1.10.
1.12.

1.14.

1.16.

1.18.

1.20.

1.22.

()
f(x)

2 -1

241

arctg x

el’
1 —sinzx
1+sinz

— arcsin x + arccos x.



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.

2.21.

2.23.

fl@) = (@*+1)%°.

fl@)=Va>—z+7.
f(x) = sin®z.

f(z) = sin 3a.

f(z) = cos 2z.

F(z) = tg3z

f(x) = ctg 3

fla) = e,

flz) =2

f(z) =In(sinx).
f(z) = arctg /.
f(z) = arcsin \/x.

2.2.

2.6.

2.8.

2.10.

2.12.

2.14.

2.16.

2.18.

2.20.

2.22.

2.24.

1
J(x) = (22 4 22+ 3)3
1
o) = Voot
flz) =In*x

f(z) = In (arctg ).
f(x) = arctg €”.

f(z) = arcsine ™.



3. Sa se calculeze derivata functiei:

3.1.

3.3.

3.5.

3.7.

3.9.

3.11.

3.13.

3.15.

3.17.

3.19.

f(z) =1Intg g 3.2.
f(r)=Iny L —sine 3.4.
1+sinx
2 +4
=1 3.6.
f(z) =In sin po]
f(z) = arctg vdz — 1. 3.8.
1
f(z) = arctg . Rk 3.10.
11—z
x) = arcsin . 3.12.
f(x) 7
1 — 22
= . 3.14.
f(x) = arccos e
flz)=e = 3.16.
f(z) =tg?x +1In cos’x. 3.18.

f(z) = \/2x2 + Va2 +1. 3.20.

f(z)=In (:U—i-\/xzi—i-l)

22— 1
r m
f(z) =Intg <§+Z>

f(x) =V — arctg V7.
f(x) = arctg

x
1+V1+ 22
f(z) = arcsin vV'1 — 22,

f(x) = cos (2arccos ).

flx) =e®=.

f(z) = arcctg (ctg2 :U)

f(z) = V2 +22V3 + 23.



4. Sa se calculeze derivata functiei:

4.1, f(z) =In(2z — 3+ V42? — 12z + 10) — arctg(2z — 3)v4a? — 12z + 10.
42, f(z)=a2*Vat+1+In (2 +Val+1).
43.  f(z) =z + e "arctge” —Inv1 + e?2.
44.  f(z)=+v492%2+ 1 arctg 7z — In (7z + V4922 + 1) .
45.  f(z) = arcsine ™ +1In (e** + Vel* — 1) .

3—sinz 1+sinz
4.6. r) = ————+/cos2 & — 2sinx + 2 arcsin ————-

f(z) 5 NG
4.7.  f(x) = arctg Ver + e® arcsin — Ve,
3 S |

4.8.  f(z) =2V3 arctg V3 T P i

1 — 22 Tt 22 41

2 (2% + 2z + 2)
202 +2x + 1

49. f(z)=In + 4arctg(x + 1) — arctg(2z + 1).

Sz + 2 i (x —1)2 8 20+ 1

+ — arctg
V3

4.10. == _
/() 2zl V2ol V3

4.11. f(z)=zln <\/1 —z+V1 +x> + %(arcsinx—x).

412. f(z) = (3z — 2)*arcsin

1 ) JoE T
3x_2+(3x 4z 42) V922 — 12z + 3.

4.13.  f(z) = e**=n [cos(2 arcsin ) + sin(2 arcsin )] .

4.14. f(z) = \/1 + V14 V1 +at

+ V122 — 922 — 3
V12x — 922 — 1 .
3:0—2 Lo +n 3r —2

4.16. f(z) =2 (222 +5) Va2 +1+43In(z + V22 + 1).
417, f(z) = Va2 +5r+4+3ln (Vo +4+ Ve +1).

4.15. f(z) =




4.18.

4.19.

4.20.

4.21.

4.22.

4.23.

4.24.

4.25.

4.27.

4.29.

in 2
f(gj) _ I arcsin zxr 4 In m

V1 — 422
1 Vi2+2—2v3 1 2+ 2
flx) = In + — arctg ——.
43 Var+2+4zv3 2 T
cos T 4 2tg3 +1
T) = - + arctg ——.
1) 3(2+sinz)  3v/3 & V3
1 1 1. 14 cosx
= ——Iln——M.
f(z) cos T + 3cosdx 2 . 1 —coszx

f(z) = 21 — 22 arcsin x — 2z + x(arcsin ).

In(1 + sinx) x
= BT g
f(x) tez +ao—Intg g

1\ 2
f(x)zlog% (x—|—§> + log, V4x? + 4z + 1.

f(z) =2”. 4.26. f(z) = sinx“**.
flx) =z + 2"+ 2" 4.28. f(z) =2,
fla)=a"" 4.30. f(x) =2*"2".



5. Sa se studieze derivabilitatea urmatoarelor functii:

51. f:R—R, flz) = |2° — 4a|.

1
) In(1+ 3x), daca ~3 <x <0

3z, daca x > 0.
sin® z sgn , daca |z| <
53. f:R—R, flx) = 3v/2 \/5(3#—4) 5
——rsgnr — —— = daca |z| >
4 4
2
r1:g<yc3—|—31:25in—), x#0
54. f:R—R, fla) = ¢ z
\ 0, z=0
(] 5
31 _9436in =
55 f:R—R, flz) = 1—2x sin — 14z, x#0
\ 0, z =0.
|z + 1| — |4 — x|
5.6. 'R R, ) =
57. f:R—R, f(z) = |cosx|.
x, daca z€Q
58. f:R—R, flx) =
0, daca z € R\Q.
arctg ax, daca |z|] <1l,a€R
59. f:R—R, flz) = -1
bsgnx—i—xT, daca |z| > 1,beR.
2;1, daca = <1
5.10. f:R — R, flx) = 0, daca =z =1

In(z? — 2z +2), daca = > 1.

NE

NE]



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

6.1.

6.3.
6.5.
6.7.

6.9.

6.11.

6.13.

6.15.

6.17.

6.19.

f(x) = ze* 6.2.

f(z) =sin3x + cos (z +2). 6.4.

flz)=(z—1)"(z —2)™ 6.6.

f(z) =sinzx 6.8.

f(z) =sin®*z. 6.10.
x

f@)= 03 6.12.

f(z) =xsinz 6.14.

1

f) = — 6.16.

f(z) = e* cos 2. 6.18.
2 +1

o) =55 6.20.

1201

6 —1°

4

f(x) = sin* z + cos* z.

3
2 —x—2

f(z) = arctg x.

f(x) =e*sinzx.

(o) = V.

7. Utilizand diferentiale, sa se calculeze cu aproximatie:

7.1.

7.3.

7.5.

7.7.
7.9.

flx)=2°, z=3,01.
flz) = Va2, x=1,029.

3—=x

fla) =i

r = —0,85.

f(z) = arcsinz , x =0,08.
f(z) =sinz , x=31°.

x4+ 10 — 22
2

flz) = , x=20,99.

7.2.

7.4.

7.6.

7.8.

7.10.

7.12.

flx) =25, x=1,997.

f(x)=vV3+xz+cosz, =

Fla) = — 0,668

r)=——=, x=0,668.
V3T +2

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

f(z) =Intgx , x=48°.

flz)=Va2+12 ) x =1,98.

0,01.



8. Sa se calculeze derivata y.:

r = sin?t,
8.1.

y = cos’t.
Tr = \/%7
8.3.
y = Vit.
3at
r=—
1413
8.5.
B 3at?
YTite
T = arctget,
8.7.
y=Ve?+1.
t
(2= T arcsint + Inv1 — ¢2,
8.9.
_ t
YT vioe
([ 5tP 42
5
8.11.
in (26 44
=sin | = .
7 3

r = e’ cost,
8.13.

y = e'sint.

x=et,
8.2.
y = t2
r=ée,
8.4.
y = arcsin t.
( 1
r=—",
t+1
8.6.
_t
(YT
([ x = arctgt,
8.8. 1442
y=In :
0 t+1
xr =Intgt,
8.10.
y = cosec’t.
=4 —12
8.12.
y=tgVv2+t.

r = a(sint — tcost),
8.14

y = a(cost + tsint).



8.15.

8.17.

8.19.

8.21.

8.23.

xy +1ny = 1.
2?2 y?
—+==1.
9 +4
2 2
T3 +y3 =q

wIinN

arctg% =1In+/2% + 9>

22 +y? — 6z 4+ 10y — 2 = 0.

8.16.

8.18.

8.20.

8.22.

8.24.

VTt Y =1

e + xy = 2e.
y5+y3+y—x:0.
y* = 2pw.

z2y + arctg J_ 0.
T

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

9.1.

9.3.

9.5.

9.7.

9.9.

341
pramE rz=20
2
-2
> —x =2
x2 — 3x

™

9.2.

9.4.

9.6.

9.8.

9.10.

x
pr— :—1
fo)= 5o
2 —2r+1
=1
/(@) 2+z+e




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

10.1. fi(z) =sinz, fo(r)=+Bcosz. 102. fi(z)=2% fo(z)=um.

10.3. fi(x) =2  fo(z) =22 104, fi(2) = (x =27, fo(z)=4—2a2
105. f (x) = % (@) = . 106, fi(2) = % (@) = 2%
10.7. f1(z) = 42% + 22 — 8, 10.8. fi(z)=Inz, fo(z)=2- %.

fo(z) = 23 — 2+ 10.
109. fi(x)=3x—2% fo(zr)=2*—=z. 10.10. fi(x)=sinz, fo(x)=cosz.
11. Sa se studieze monotonia si sa se determine punctele de ex-

trem pentru fiecare din functiile f pe domeniul lor maxim de
definitie:

x? —x —12. 11.2. f
=323 — 42% + 1. 114. f
= (x4 1) (z—4)°. 11.6. f

f

T) = {’/(z—x)(1—x)2. 11.8.

11.1.
11.3.
11.5.

11.7.

11.9.

(@) =In(l+2)—2+—. 11.10. f(z) =

11.13. r) =1In(42% + 1) — 8arctg2x. 11.14. f(z) = —e "

11.15.
11.17.

f

f

f

f

f
11.11.  f(z) =Inv1+ 22 + arctg z. 11.12. f(x) = zex.

f(

f(z) =Inz + arctgx. 10.16 f(z) =2*Inz.

f(z) =2 —2arctg(r —1)—1. 11.18. f(x) =sin®z + cos®x.

1 2(x—1)

A r—1  22—2x

11.19.

1
x) = cosz + 5 Sin2z. 11.20. f(x) =

10



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

12.1.

12.3.

12.5.

12.7.

12.9.

12.11.

12.13.

12.15.

12.17.

12.19.

f(z) = 22" — 32* + 32 — 2.

f(z) =32 —2° + 1.

fla) = (QTx)4.
fz) = Va—1- ¥z

f(z) = sin* 2 — cos* z.

f(z) = tgr + cos .

f(x) :lnxig'
f(x) :ex—%xz—i—l

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) =1In (1 + 2?).

_ In(z+1)

o ==t

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

f(z) =sinz — sin® .

f(z) = 2° —102* + Tx.

f(z) =z +Inz”

z+1
st

fz) =

f(z) =3z + ZSing.

13. Sa se reprezinte grafic urmatoarele functii, f : D — R,

D — fiind domeniul maxim de definitie:

13.1.

f(z) =3z — 2%

13.3. f(z) = imz(ac — 4)2,

13.5. f(x) = x(22% + 92 + 12).

16

73x—2

13.7. f(z) = .

3

11

13.2.

13.4.

13.6.

13.8.

f(z) =2 -3z — 2




13.9.

13.11.

13.13.

13.15.

13.17.

13.19.

13.21.

13.23.

13.25.

13.27.

13.29.

13.31.

T
fla) = -

3 3
f<x):a:+2_x—2_1

f(x) =sinx — sin’x.
f(z) =sinx + 3 sin 2.

2x
1+ 22

f(x) = arccos

flz)=Inzx—z+1.

B Inz

fla) =25

x
f(z) = xarctgx.

f(z) = In(sinz — cosx).

ea:+2

fz) =

T+2
flx) = Yx(x? - 1).

13.10.

13.12.

13.14.

13.16.

13.18.

13.20.

13.22.

13.24.

13.26.

13.28.

13.30.

13.32.

) = Bxx;i—l_
f(x):3x+g—%-
B ln(x+1).

f(z) = cos3x + 3cos .

f(z) = cosx cos 3.

f(z) = arcsin 1 _T_ ii
flx) =2Inx
f(z) =In (‘7”;5> +2

f($) — 6sin m+cosx_

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

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

14.1.

14.3.

14.5.

ot —bhx?+4

lim ————.
z—1 23 — 2 — 1

. sinbx

lim .

z—0 2x

. tgx—=x

lim ——

z—0Sinx —

12

14.4. lim

14.2. lim

14.6.

0 —1

Inz

,'L’—)l

COS DX

z—2 COS ImT

I e* —e*
im ———-
z—0 In(1 + z)



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.

. In(1+ %)
lim ——— =2/ |
z—oo T — 2arctgx

sin 2z — 2ze® + 322

a3

6

im -
=0 arctg x — sinx —

T — 2arctgx

lim

T—00 er —1
2

lim .

r—o00 et

lim In(z —1)

z—1+  ctgmx

lim x ctg .
z—0

lim (ctg = arcsin z).
z—0

. T
lim(w = 2) te =

. 1 1
lim -— )
a—1 (x -1 lnx)

20— 3

1

I -
o3 (q,-? 7z +12  (z—2)In(z —2)

. 2 3
im — )
z—1\1—22 1—23

lim (cos :v):%?

x—0
lim (2 + 37)%.

: _ sinx
:Eli>r7lrl+ (ZE W) ’

. ( 1 > sinx
lim | — )
z—0+ \ T

13

)

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.

In cos 2z
im-—-—--:
z—0 |n cos 3x

. Intgax
lim .
a—Z ctg 2x

C Inx—2z+1
hm2—-
=1 tg*(z — 1)

.774

lim —-
r—o00 et

. Inz
lim —.
z—0+ Insinx

™

lim (x — 5) tgx.

jus
.7,’—>2

lim sin z In(ctg x).

z—0

: T
i:rr%)(x — 3) ctg 3

. ( 1 1 )
lim | — — - .
z—0 \ x arcsinx

. 2 !
lim <— arctgx) .
r—o0 \ 77

lim(:zc—I—ex)%.

r—0

lim |Inz|2.
r—0+

1
. sinx \ =2
lim .
x—0 x




