
CXOAH: EMaE- 
MABHMA: Av4ilua-q I11 

2. Aivaczt q ~apr62.q: r(t) = (mv3t, q,p3t), t E [O,k] .  Na /3p&Ei ro povdtaio ~cpa.m6pmo 6tdrvuopcg 
~aeh;ls K ~ L  q @ow rqs E ~ ( Y C F O ~ G  ma qjxh mu m c f l  opi<aat. 

3. Na PpeBEi q raXjqtu  rov ~ a p d m v :  r(t) = (4et, 6t4, mvt), q(t) = (tqpt, 4t) 
4. Na 6a$Ei 6-n OL m p a ~ a m  I E Q P ~ F ~ U C &  ~ ( 1 p . d - q  dvm 1 a d 6 v a p 4  IIou5 ECvm to KOIVO t w q  

ipq; Na j3pdEi pa quortcfj m p a p p ~ m i  sarpaaacq mu i p o v ~  

5. Av q r = ' ( I ) ,  t E I idva~ pm 0pd.i ~ a p d . q , v a  GEL$& Cm q *ooq q~ ~ q m o p k v q ~  oro q p i o  
P(r(to)) d v a ~ :  x = r(to) + ( t  - f o ) r l ( t~ ) .  Y ~ L K O  qp&io a x o M E i  rq 6ta6popfi r = (ef,e-',mvt) 
p & p ~  n- fpw~i l  m y p j  t = .'p& qcjya a m  q ~ p o p i  rw axohecbvra< q v  ~cpairropi5q.Z~ 
~ I O  EiO TOU X ~ P U U  ea PpdEi q ~po'fKil ~ y p q  t = 3 ; 

6. Na pp&v 7mpapzrpt~&q x a p a d a a q  yta q q a a c a r a  smr3Lc/@va oprcrpkv~q ~apn5lq. 
a. /XI + hl = 1 
b. x + y + z  = 0 ,x -y+z  = 1 
C. x2 + 2y2 = l ,z  = 3 

d. z= 9 - (x2 +y2),x = y 
7. Zns x a p a ~ b t a  qurrlwng va u m l q ~ & v  ra r' (t) K ~ I  F(r(t)) 

a. F(1.y) = (xy,x -Y)  , r(t) = (t, t2), t E [-2,21 
b. F(x,y) = (-y,x) , r(t) = (mvt, W ) , t  E C O , ~ l  
C. ~ ( x , y , r )  = h , z  J m , x y ) ,  r(t) = (amvt,aqpt, bt), t s [0,2rrl 

d. ' ~ ( x , y )  = (x,y) , r(t) = (amvr, aqpt), t E 10, EI 

8. Na 6a;CeEi im q r(t) = (A, 0,$) d v m  y p a p h  p o i l ~  rou F(x, y)  = (x2, O,z(1 + x)). 
9. Av &a U ~ K C )  q p ~ i o  rn 61aypaq~1 p1a rpopa r(t) p~ ~ a X i ) q ~ a  ~ ( t )  = r' (t) vm q v  ~ x i 6 p a q  

6 t ~ o p a ~ l ~ 0 6  x~6iou Guvap~ov F(x,y,z), H 6ilvapq F m v 6 k a t  p~ q v  m r d r p v q  a(f)  = r"(t) 
p~ TOV 20 vopo TOU Nbrwva: F(r(r)) =ma([). Na axo6ax0Ei on: 
a. T1a q v  "opptj ", J(t) = m ( t )  K ~ L  rq"mpo~)opfi":G(t) = mr(t) x v ( t ) t q h v :  

b. Av F(x,y,z) = --r)r,  o m  r = (x,y,z),v 61wuoparm amiva rou qp~iou(x,y,z) Kat 
r = 11 r 11 TO pkpo q q  (KM~LKO d i o  B w a p ~ m )  va 6 n ~ e a i  on-$ [G(r)] = 0. 

c. Av F(x, y, z)  = -VV, oxou V = V(x,y, z) Gtacpopiolpq cruvdymlq ( a r v a p q q  6uvapl~o6) va 
d&Lf i&i  irn 

i. H ''o- mipgaa ", E(f )  = trn 11 r l ( f )  I( + V(r(t)) dvat me&pt:$E(t)  = 0. 

ii. Av q t p w a  rau u k ~ o i ,  q + u  ~ E i m  o . ~  p1a toduvap1Kfl mqdrv~ta  (V(r(2)) = c) omv 
c cnaBcp6, p4 rlapjqni mu v(t) = 11 r l ( t )  11 &vat d ~ p q :  % v ( r )  = 0. 

iii. Av c(t) Eiva~ pta ypappi po f l~  tou F, va 8@Ei Cm ouv r ipqq  V(r(t)) Eivut cp&vmoa. 
10. r t a  T a  G~mopanKdt d i a  q~ a q q q  5 va umby~oeoljv ra V - F K a t  V x F K ~ L  va 

adlp4emed o r r j q  V (V x F) = 0. Na 6@Ei CItl Fa TO 8tavuapan~o m6io 
G(x,y,z) = (x,y,z) 6 - k ~  U-EL ~ I W V O ~ ~ T L I C O  d i o  F JZ G = VF. 

1 1. Av f : R3 -+ R Eiva~ p a  CC' ouvdrpnlq va SEL@ 6n V x V f = 0 K a t  irn yta 70 81crvuopaa~o 
d i o  F(x, y, z) = @, -x, 0) 6 b  u m  C2 ( T U V & Y ~ ~  f : R3 -+ R p~ F = V' 


