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. The following equations define y and v implicitly as functions of z and «
near (x,y,u,v) = (1,-1,~1,1)

zy +yu? vt + 2Py =0
:c-&-;yz—l—u—&-'uz =2
. ) . . Oy Ou
At this choice of values of the variables, compute — and ——.

or Ju

2. With the aid of differentiation under the integral sign show that the if x(#)

satisfics the following integral cquation,

4
z(t) + / sin(t — T)x(r)dr = cos 2t

Then it also satistics the ordinary differential cquation

@' 4+ 2 = —3 cos 2t with initial conditions 2(0) = | «'(0) = ¢

3. With the aid of Lagrange Multipliers, find the shortest distance [rom the

origin to a point on the curve of intersection of the surfaces

ay+22 =0and 22 + 47 =1
. Let € be the circle in the zy-plane of radius @ = 2 centered at (z,9) = (=1,3)
{a) Compute the line integral

j[ —(y — 3)dx N (x + 1idy
cle+1)2+ (=3 (v+1)2+4 (y - 3)°

where ¢ is traversed in the positive direction.

(b} Evaluate the [ollowing line integrals (Green’s Theoremn may be useful).
1.

j{ —{y = 3)du . (x + Lydy
Pt )2+ (y =3 (w+ D)4 (y—3)°

Where T is the boundary of the square 2] < 2, |y] <4
ii,

f —{y — 3)dx (¢ + 1)dy
rie+1+ =3 (2+1)*+(y-3)?

Where " is the circumference of the circle of rading a = 1 centered
at the origin,
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. Consider the region D in the w — v plane bounded by the cirele 2 + 02 = 1
where the positive direction around this drcle defines the positive direction
around the boundary of the surface § in R® defined parametrically by

r(u, 1) = (w -+ v)i+ (u? + 0%)j + wok for (u,v) € D

For the vector field F = (yz + x)i+ (w2 +y)j + (zy + 2)k, evaluate f, F-dr
where 35, the boundary of 8, is traversed in the positive direction.

6. Lot p? = 22 + y2 + 22
! 1
{(a) Calculate V= for g # C.
p
(b) Show that, if p #£ 0,then V - V—l— =1
p

1
(¢) For the vector field F = —V = and the surface § of the sphere of radius
P

a>0, 2% +y* + 2% = o?, show that
/ / F-ndsS =4n
Iodg

7. Let F = (y® + 2wz, 2% 4+ 2y, 2% + 22).

(1) Compute V x F,
(b) Is F conscrvative? If yes, then find a corresponding potential.
(¢) Compute [, F-dr where €'is the eurver = i+ 2+ ¥k for 0 < ¢ < 1.



