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1.

Let E be an open subset of R™ and f: F — R™ be a function with partial
derivatives D; f;.

(a) If each D f; is bounded, prove that each f; is continuous.
(b) If each D;f; is continuous, prove that f is differentiable.

. Let E be an open subset of R" and f: E — R" be a C''-funcion.

(a) If J¢(x) # 0 for some x € E, then f is 1-1 in a neighborhood of .
(b) If Js(z) # 0 for any = € E, prove that f is an open map.

(c) Prove that f({z € E'| J¢(x) # 0}) is open in R".
(
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a) Find a point on the plane 2z +y — 3z = 7 in R? that is nearest to the origin.
) Let E' be an open set in R” and T: E' — R" be 1- 1 with nowhere vanishing Jr.
f e C.(R") with S(f) C T(E), prove that [, f(z)dz = [g. f(Ty)|Jr(y)|dy.

(a) Let a:[a,b] — R? be a smooth closed curve and P:a([a,b]) — R be a
continuous function. Prove that | [ Pdz| < $(Maxf — Minf)A(«).

(b) Evaluate [, (2y+v1+ 2°)dz+ (5x—ey2)dy where C is given by 2% +y? = 4.

(a) Let C' be the triangle with vertices (0,0),(1,0) and (1,3) with clock-wise
orientation. Find [, /14 2°dx 4 2zydy.

(b) Prove Green’s theorem for rectangles.



