
Sa se calculeze derivatele urmatoarelor func^ii: 

1) / 0 ) = x 4 + 5x3 - 8 . 2) f (x) = x2 + ^ x -
x — 1 

3) / ( x ) = x c o s x . 4) / (x) = 
x2 -hi' 

sinx x̂ , / x , x2 

5) / ( * ) = — • 6) / ( x ) = ln 
° + cos r 

h - x 
1 + x: 

2 + cosx x + 1 
1 - x 2 

7 ) / ( * ) = A / r - r - 2 - 8 ) / ( x ) = e-

R: Se obtine: 
1) / ' ( x ) = 4x3 + 15x2. 2) / ' (x) = 2x + 1 1 

3) f {x) — cos x — x sin x. 4) f (x) — — 
x2 - 2x - 1 

(x2 + 1) 

2 * 

2 

2 cos x + 1 l x + 2 
5) t (x) = 6) t (x) = - . 

V ^ (2 + cosx) ^ V 7 + l 

8) f (x) = (2x cos x — x2 sin x) c 



Sa se calculeze derivatele urmatoarelor func^ii: 

1) / (x) = In (V2 sin x + 1 + y/2 s inx - l ) . 

3) / 0 ) = | \ / x 2 + /c + ^ In (x + Vx 2 + A:) . 

5) / (x) = e^arctg — In \ / l + e2a:. 
x o2 x 

7) / (x) = — \/a2 — x2 + — arcsin —. 

„ , x s inx , 1 + sinx 
2 / (X) = — 2 - + I n . COŜ  X COS X 
4 ) / ( x ) = 5 s h 3 ^ + 3 s h 5 ^ . 

15 15 
6) / (x) = — (x In x - x - 1). 

ex 

8) / (*) = loge2 (x n + V x 2 n + 1) 

R : Se ob^ine: 

1) / ' ( * ) = 
cos a: 

•\J (4 sin2 x — l ) 
• 2) / ' ( * ) = 

3) / ' ( * ) = Vx*+k. 4 ) / ' (ar) = s h 2 ^ c h 3 

5) / ' (x) = e x a rc tge x . 6) / ' (x) = x 
15 

— ^X+lg X 
15 
(lnx) ( lnx — 1). 

7) / ' (x) = v ^ ^ 1 . 8) / ' (x) = 
nx n —1 

2Vx 2n + 1 



Sa se calculeze derivatele urmatoarelor func^ii: 

1 H- y/sin x / \ 
1) / (x) = In ^ + 2arctg ( y/s'm x ) . 

1 — v s i n x V / 
^ r / n 3 x2 + 1 1 x-1 1 
2) / (*) = 4 ^ + - In — + ^arctg x^ 

3) / (x) = - In (1 + x) - - In (x2 - x + l ) + ^ a r c t g . 

4) / (x) = 362arctg A / —^ (36 + 2x) V6x - x 2 . 
y b — x 

2 o\ _ ~ 3 ) 1 

COSX A 
R : 1) f (x) = 2) / ' (*) = ^ . 3) f (*) = — , . . 

3 a; v sin a: a;4 - 1 a;-5 + 1 

4) / ' ( * ) = 4* ' * 
b — x 



Sa se calculeze derivatele urmatoarelor func^ii: 

x „ , . arcsinx , x 
l ) / ( x ) = + l n 

1 + Vl-x2' 
2 2x2 + 1 

2) / (x) = In Vx4 + x2 + 1 + —=arctg . 
a/3 V3 

x 3x 3 
3 ) f { x ) = « ^ + ^ T T ) + 8 a r c t g a ; -

4) / (x) = ^ , / ( 2 a ; 2 + 8x + 1) - In ( \ / 2 + 2) + ,/(2a;2 + 8a; + 1)) . 

R : Se obtine: 

! ) / ' ( * ) = ^ . 2 ) / ' ( * ) = 2 X 3 + 3 X 

x2 * x4 + x2 + r 1 Krp Q 

(x2 + l ) 3 ' \/2a;2 + 8a; + 1' 



Sa se calculeze derivatele de ordinul doi ale urmatoarelor func^ii: 

1) / 0 ) = x8 + 7x6 - 5x + 4. 2) / 0 ) = (arcsin xf . 3) / (x) = e*2. 
4) / (x) = In (x + \/a2 + x2) . 5) / (x) = (l + x2) arctg x. 6) / (x) = sin2 x. 

R: Se obtine: 
2 2x 

1) / " (x) = 56x6 + 210x4. 2) / " (x) = ^ + . arcsinx. 
1 — x2 

3) / " (x) = 2e^2 + 4x2ex 2 . 4) / " (x) = - - X 

a2 + x2) 
x 

x2 + 1" 
5) / " (x) = 2arctgx + 2 2 < i . 6) f" (x) = 2cos2x. 



Sa se calculeze derivatele parfiale ale urmatoarelor func^ii: 

1) / (x, y) = x 3 + y3 - 3axy . 2) / (x, y) = 

3) / (x, 2/) = yjx1 - y2. 4) / (x, y) = 
yjx2 + y2 

5) / (x, 2/) = In (x + \ / x 2 + ?/2) • 6) / (x, y) = arctg 
2/ sin — X2 — y2 

7)f(x,y) = e x. 8) / (x, y) = arcsin , 1 

x2 + y2 

R: Se obtine: 
!) fx (x> y) = 3:r2 - 3a2/, f y (x> y) = 3y2 - 3ax. 

3 ) fx ( x , 2/) = ! * , f y ( x , 2/) = ! 9
V . 

v x ~ 2/ V x - 2/ 

4 ) / £ ( * , 2/) = , ^ , f y ( * , 2/) = -
X2 + y2) y (x2 + y2) 

5) fx (x, y) = , * o , / ' (x, y) = V 

3 

V ^ 2 + y2' * ' V ^ 2 + y2 ( x + V ^ 2 + 2 / 2 ) ' 

6 ) fx y) = - 2 1 , 2 ' ^ 2/) = ^ 2 1 , 2 -

y y y sin — y 1 sin — y 
7) fx (X, 2/) = 2 e x c o s ~> f y y) = ~e x cos -• Xz X y X X 

8) /*0,2/) = ON / o f y 2/) = 
(x2 + ?/2) \Jx2 — y2^ y ' (x2 + ?/2) \Jx2 — y2 



Sa e calculeze derivatele parftale ale urmatoarelor funcfii: 

1) / (x, y, z) = x3y2z + 2x - 3y + 2 + 5. 2) / (x, y, 2:) = (xy)2 . 
3) / (x, y, 2) = V ^ T F T ^ . 4) / (x, y, z) = zxy. 

R : Se obljine: 
1) f'x (x, y, z) = 3x2y2z + 2, f'y (x, y, z) = 2x 3 yz - 3, f'z (x, y, z) = x3y2 + 1. 

2; z 
2) fx V,z)= ~ (xy)z, fy (x, y,z) = - (xy)z, (x, y, 2) = (xy)2 In (xy). 

x y 
3) / ' (x, y, z) = —. 'X , f' (x, y, z) = —, ^ , 

f'z (x, y, z) = 
y x2 + y2 + z2 

4) fx (x, y,z) = y zxy In 2:, j'y (x, y, 2:) = X2:x?/ In 2:, (x, y, 2:) = — 2 ^ . 



Sa se arate ca func^iile date mai jos satisfac egalita^ile scrise in dreptul lor: 

i\ 1 / 2 0 \ dz dz l)z = \i\[x +xy + y ), Xfoc
JryQy

=2' 

. — dz dz 
2) z = xy + xex , x— + y— = xy + z. 

ox oy 

, / n / w \ du du du 
3 ) u = ( x - y ) ( y - z ) ( z - x ) , - + - + - = 0. 

x — y du du du 
4 )u = x+ _ + _ + _ = 1. 

y — z ox oy oz 
du du du 1 

5) u = In (x3 + y3 + z3 - ixyz) , —+ — + — = 
dx dy dz x + y + z 



Sa se determine punctele de extrem ale funciiilor: 

1) / ( x , y) = x3 + 3xy 2 - 15x - 12y. 2) / ( x , y) = x2 + xy + y2 - 3x - 6y. 

3) f{x, y) = X-xy + (47 - x - y) ( | + | ) . 4) / ( x , y) = x 3 + y3 + 3xy . 

R: 1) Punctele stationare sunt solutiile sistemului: 

g = 3(®2 + y2 - 5) = 0, ^=6(xy-2) = 0, 

adica: (2,1), (—2, —1), (1,2), (—1, —2). Derivatele de ordinul doi sunt: 

dx2 ' dxdy ' dy2 

In punctul (2,1), A i = 12 > 0, A 2 = 108 > 0, (2,1) este un punct de minim, / ( 2 ,1 ) = 
- 2 8 . In punctul ( - 2 , - 1 ) , Ax = - 1 2 < 0, A 2 = 108 > 0, ( - 2 , - 1 ) este un punct de 
maxim, / ( - 2 , - 1 ) = 28. In punctele (1,2), ( - 1 , - 2 ) , A 2 = - 1 0 8 < 0. Nu sunt puncte 
de extrem. 

2) Un punct stationar: (0, 3). A i = 2 > 0, A 2 = 3 > 0. Punctul (0, 3) este un punct 
de minim si / m i n = / (0, 3) = - 9 . 

2 47 
3) Un punct stationar: (21,20). Ax = - - < 0, A 2 = — > 0. Punctul (21,20) este 

un punct de maxim si / m a x = / (21, 20) = 282. 
4) Un punct stationare: (0,0), ( - 1 , - 1 ) . Punctul (0,0) nu este punct de extrem. 

Punctul (—1, —1) este un punct de maxim si / m a x = / (—1? ~1) = 1. 



Sa se integreze urmatoarele ecuaiii diferenfiale cu variabile separabile: 

1) xdt + tdx = 0. 2) tx' - x = x3. 
3) txx' = 1 - t2. 4) tg t sin2 x dt + ctgxcos2 tdx 0. 
5) dx (;t2 + 1) (x2 + 1) dt. 6) (t2 - 1) x' - tx = 0. 
7) x' + sin (t + x) — sin (t — x). 8) x' — sh (t + x) + sh (t — x). 

R: 1) Ecuatia se mai scrie, separand variabilele: - dt + — dx — 0. De unde \n\t\ + 
t x 

In \x\ = In |C|, sau tx = C. 
2) t2 (1 + x2) = Cx2. 3) x2 - 2 1 n t + t2 = C. 4) ctg2x = tg2t + C. 

5 ) x = t g Q t 3 + t + C^). 6) x2 = C (t2 — l ) . 7) In 

8) x = In [tg (ch t + C)]. 

x 
t S 2 

+ 2sint = C. 



Sa se integreze urmatoarele ecuafii diferenfiale cu variabile separabile, cu condiiiile 
ini^iale precizate: 

1) (1 + et)xx/ e*, cu x (0) 1. 
2) (1 + e2t) x2dx eldt, cu x (0) 0. 
3) x' + cos (t + 2x) = cos (t - 2x), cu x (0) = 

4) e 1 + * 2 t hxd t —e
2tdx = 0, cu x (1) = 

y £ - 1 w 2 
5) x' = + cit x (0) = 0. 
6) x (t + 2) dt + t (x - 1) dx = 0, cit x (1) = 1. 
7) t (x6 + 1) dt + x2 (t4 + 1) dx = 0, cit x (0) = 1. 

1 + e* 1 7T 

R: 1) x2 = 1 + 2 1 n — . 2) - x 3 + - = arctge*. 3) In | tgx| = 4 (1 - cost). 

4) In sin2 x = e(x~1)2 - 1. 5) x = In (V + ^ - l ) . 6) t + x + 2 hit - lnx = 2. 

7) 3arctg t2 + 2arctgx3 = 



Sa se integreze urmatoarele ecuafii diferen^iale cu variabile separabile: 

1) (cos t - sint + 1) xf = cosx - sinx - 1. 2) 2ty/l x2 = xf ( l + t2) . 
3) el sin3 x + (l + e2t) (cos x) x' = 0. 4) x2 (sin t) + (cos2 t) (In x) x' 0. 
5) x' — sin (t — x ) . 6) x + tx' = a (1 + tx). 
7) (tx - i f tx' + [t2x2 + 1) x = 0. 8) Wl + x2 + xVl + t2 x' 0. 

R: 1) t g f = c ( l + t g | ) ( l - t g 0 - 2) x = sin [C In (l + t2)]. 

3) arctg el = — ^ h C- 4) x = (1 + In x + Cx) cos t. 5) t + C = ctg ( - — - + j 
2 sin x V 

1 
9 

6) 1 + tx = Ceat. 7) Cu schimbarea de functie u — tx, obtinem x = Ce tx . 
8) \ZTTt 2 + V I T ^ 2 = C. 



Sa se integreze urmatoarele ecuafii liniare de ordinul intai: 

1) x' - xctg t + 21 sin t = 0. 2) (l + t2) x' + x - arctg £ = 0. 

3) xf + ax- bept = 0 , a, b,p G R . 4) £x' x - t + 1 = 0. 6 —r -L 
3 

5) (t2 - 1 ) 2 x ' t3 + 3 t x V t T z r l = 0. 6) v T T t 2 x' + x + t - V I T t 2 = 0. 
t 3 — 2 n 

7) £ (t3 + l) x' + (2t3 - l) x = — — . 8) x' - j^-yX = ^ (t + l ) n , n G N. 

R: 1) x (t) t2 sint + C sin t. 2) x (t) arctg* - 1 + Ce 

3) x (£) = — e ^ + pentru p ^ -a si x (t) = + C) e~at, pentru p 
a + p 

A)x(t) = t + 1+ ^ e K 5 ) z ( t ) = 1 ( C - i 4 ) ( t 2 - l ) _ i • 

6 ) x & = t + Jr+t2(ln {t + + c)" 
1 Cf 

= —a. 



Sa se integreze urmatoarele ecua\ii liniare de ordinul intai, cu condi\iile initiate 
precizate: 

1) x' — ^ - t - 1, cu x (0) — 0. 2) tx' + x = cu x (a) = b ( a / 0 ) . 
1 — tl 

3) txf -nx = tn+l In t, cu x (1) = 0. 4) x' cos2 t + x - tg t = 0 cu x (0) = 0. 

5) tx' - nx = £ n + V , cu x (1) = 1. 6) tx' + (212 - l) x = 212 - 1, cux(l) = l - e 

R: 1) x (t) = - t2 + i arcsin t^j 2) x (t) = j (e* - ea + ab). 

3) x( t ) = i (tn -tn+2) + V + 2 l n | t | . 4) x (£) = — 1 + tg £ + e _ t g t . 

5) x (t) = tn (e* - e + 1). 6) x (t) = 1 - te~t2. 



Sa se gaseasca solu\iile generate ale ecua\iilor diferen^iale liniare de ordinul al 
doilea cu coeftcienfi constant: 

1) x" - 5x' + 6x = 0. 2) x" - 9x = 0. 3) x" - x' = 0. 
4) x" + x = 0. 5) x" - 2x' + 2x = 0. 6) x" + 4x' + 13x 0. 

R: 1) Ecuatia caracteristica r 2 — 5r + 6 = 0, are radacinile r\ = 2, r2 = 3. Solutia 
generala este x\t) = Cxe2i + C2e3*. 2) x(t) = Cie"3* + C2e2t. 3) x(t) = Ci + C2e*. 

4)x( t ) = Ci cos t + C 2 sint. 5) x{t) = e* (Ci cos t + C2 sin t). 6) x(t) = e~2*(Ci cos 3t+ 
C2 sin 3t). 



Sa se gas eased soluble generale ale ecua\iilor dijeren\iale liniare cu coeficien^i 
constant de ordinul al doilea7 neomogene: 

1) 2x" -x' - x = Ue2t. 2) x" - 2x' + x = teK 3) x" + x = tsint. 
4) x" + x = t2 + t. 5) x" + x' = t - 2. 6) x" - x = te2t. 
7) x" - 7x' + 6x = sin t. 8) x" + 4x = t sin 2£. 9) x" + 3x' + 2x = t sin t. 

R: 1) Se cauta o solutie particulars, de forma: x*(t) = e2t(At + B). Se obtine £ * 

x(t) = C1et + C2e~ 2 

2) Se cauta o solutie particulars, de forma: x*(t) — t2et(At + B). Se obtine 

x(t) = (C1 + C2t)et + lt3et. 
6 

3) Se cauta o solutie particulars, de forma: x*(t) = t[(At + B) cos t + (Ct + D) sint]. 
Se obtine 

t2 t 
x(t) = C\ cos t + C2 sin t — — cos t + - sin t. 

4) x (t) = -2 + t + t2 + C\ cos t + C2 sin t. 

5) x (t) = Ci + C2e-* - 3t + U 2 . 

§)x{t) = Clet + C2e-t+l-(Kt-^J e2t. 

7 5 
7) x (*) = Cie* + C2e6t + — cost + — sint. y w 74 74 
8) x (t) = Ci cos 2t + C2 sin 2t - -12 cos 2t + —£ sin 2t + — cos 2£. 

8 16 64 
9 ) x ( i ) = Cie" 2 t + C 2 e - t + cost + ( - L * + sint. 



Sa se gaseasca soluftile generate ale ecua\iilor diferenfiale liniare cu coeficienfi 
constant de ordinul al doilea, neomogene: 

1) x " + x ' = 4 t V . 2) x" + 10x' + 25x 4e~5*. 
3) x" - 6x' + 9x = 25et sin t. 4) x" + 2x' + 5x = ecos 21. 

R: A vein: 
1) x (£) = Ci + + (2t2 - 6t + 7) e*. 
2) x (£) = (Ci + C2t) e~bt + 2t2e~hi. 
3) x ( t ) = Cie3 t + C2e3tt + (4cost + 3sin£)e*. 

4) x (t) = Cie"* cos 21 + C2e~* sin 21 + sin 21. 


