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1. Consider Lhe veetor ficld
1
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(a) Compute the [lux of F across the surface of the cube centered at (0,1,0), wilh cdges of lenglh 8,
oriented with the outward-pointing normal,

(b} Same question as in (a), but with the center of the cube located at (17,21,35).
2. Consider the equation
ey —y =10
(n) Give a sufficient condition for being able to solve for z as a differentiable function of (x,y) near
a point (@, Yo, Z0)-
(b) Show by implicit differentiation that near any point {zg, ¥, 20) satislying the condition obtained
in (&), the function z{x, ) satifies
Pz 34
Qudy (322 —a)®
3. Let S be the subset of the swrface of the sphere 22 + 4% + 22 = 9 for which 2% + * > 2, and lot F be
the vector field defined by
F={—y,a ayz).
Compute
/ / (VxF) -NJIS,
J g
where S is oriented so thal the unit normal N to 8 points in the direction of i at the point (3,0, Q).
4. (a) Prove the identity
Vx (fVg)=VfxVg,
where f ane ¢ are twice dilferentiable functions of {# y, 2).

(b) Let fand g be functions which are twice differentiable in a domain U of R, Use (a) and Stokes’
Theorem ( or ancther method ) to prove that

$ UV + g0 e =0,
¢
where  is any closed curve whicli is the boundary of a parametrized surface S contained i U,

5. Compate, in two ways, the line integral
}é (* —yH)duw — dy
Je

where ¢ is the bonndary of the half disc 22 + y? < 1 with y < 2, oriented counter-clockwise.

(a) By parametrizing (he boundary curve {there are two pieces, a siraight line segment and a scmi-
cirele) and then ovaluating the integral directly.

(b) By applying Green's theorem, then evaluating the resulting double integral.

G. () Tor the surface & (helicoid or spiral ramp) swept out by the line segmoent joining the point
(2t, cost,sin{) Lo (26,0,0) where O < £ < w, sct up, but do nol evaluate the definite integral which
gives the area of this surface.

(b) For the vector ficld F = (&,y, z) compute the flux of F through the surface of part (a). Assume
the normal to the surface has a non-negative k component at ¢ = 0.
~ n o . , & Uy .
7. Assuine that o and b are fixed positive numbers. Find the extreme values of = + » subject to the

I
. " Y
constraint x4+ y° = 1.



