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1. For F(z,y) = ( J x 7962 + y?) find the value for &
Y

— 2 12 ,
1 + 22y? 1+ 22
so that the field is conservative ,then find a potential. 3]

2. Evaluate / Vb + 22 ds and c is given by r(t) = (¢,t% 2t) between the.origin and
P(-1,1,-2). 3]

3. Find / F - ds where F(z,y, z) = (2,2y, —y) and c is the intersection

of the plane z = 2z and the paraboloid z = 2% + y? oriented counterclockwise. 4]
SOLUTION
For 1)
Y kx )
Fi=———+2zand F, = ———
Tt x2y? +ezand £ 1+ 222 Ty
for any point
1+ 22y? — 4222 1 — 222
(Fﬂy:g %4—29& = Y y2y: y2
Y\ 1+ 2%y (1 + m2y2) (1 + $2y2)
kx 1 _ x2y2
B, =2 |55 +1*| =k 5 s0k=1then f =7
(£2), = 3, (1 NP +y ) 1+ x2y2)2 SO en f
_ Y - kx )
f= /fmdm = / (%W + 233) dx + c(y) = arctan(zy) + 2+ c(y)
x T
— T & 0 / et F = - 2
Ju 1—i—x2y2jL W) ? 1+m2y2+y

d(y) =y’and  c(y) =39’
together f(z,y) = arctan(xy) + x? + %y?’ T
For 2)
r(t) = (¢,t3,2t),t € [-1,0] ' (¢) = (1,2t,2)

|t'(t)|| = V5 +4t2 and f on ¢ = /5 + 4¢?

0

/ \/5+z2ds:/f(r(t))||r’(t)||dt:/(5+4t2)dt: {5t+§t3}::5+£:—.



For 3)

intersection of z = 2z and z = 22 + y? 2z = 2% + ¢

1= (z -1+ r=1+cost,y =sint and z = 2x = 2 + 2cost
r (t) = (1 + cost,sint,2 + 2cost), t € [0, 27]

r' (t) = (—sint,cost, —2sint)

then the field on ¢: For = (2 + 2cost,2sint, —sint)

27 2T
fCF-ds:/ F-r’dt:/ (—QSint—2sintcost—|—QSintcost+QSin2t)dt:
0 0

2
= [2cost]2™ + / (1 4 cos2t) dt = 2.
0



