Given a vector function F=xyi+ (3Xx—Y?)j, and the coordinates of three points Pi(5, 6), P2(5, 3),
P3(3, 3), where i and j are unit vectors along X- and y- axes respectively. (1)Evaluate the integral

IF -dr from Pi straight to P3;. (2)Evaluate the integral IF -dr from P; to P; along the

piecewise straight path PiP2Ps, i.e., integrate from Pi along straight line segment to P2 and then
along another straight line from P2 to P3. (3)Is this F a conservative field? And why? [99 & K&/
AT 4]

[fEIF=xyi+(3x—y)j=>Fi=xy, F2=3x-¥? F3=0
(1)EBEP P3HT E 45 y-6=%(x-s>:3x_zy:3

% x=2t+1, y=3t= dr=dxi+ dyj = (2i + 3j)dt
F=xyi+(3x—y?)j=2t+1)-3ti+[3(2t+1)—(3t)>)j=(6t>+ 3t)i + (—9t> + 6t + 3)j

jc F-dr= jc [(6t2 +3t)i + (=9t> + 6t +3)j]- (2i + 3j)dt = j;[2(6t2 +3t) 4 3(=9t> + 6t + 3)]dt

= [[(-15t* + 24t +9)dlt = (=5t +12t% +9t)|_ =10

(2)C1: HPEPIPMYLREE X=35, dx=0, dr=dyj
F=xyi+(3x-y)j=5yi+ (15 -y?)j
3

3 3
fo Fodr=[ [5yi+(5-y)il-dyi=[ (15— yz)dy=(15y—y?) =18

6

Ca: #HEREPPsHY4RER y=3, dy=0, dr=dxi
F=xyi+(3x—y?)j=3%i+ (3x—9)j

. RN E 3% |
jcz F-dr= jcz [3%i + (3x—9)j]- cbxi = [ 3xdx=="") =-24
5

jCF-dr:jC F-dr+jC F-dr=18+(-24)=-6

G)F N BT - N R H PR AR -



