
Graduation Exam (Calculus) POSTECH, 2012

1. Find lim(x,y)→(0,0)
4xy2

x2+y2 , if it exists.

2. Find the Largest and the smallest value of f(x, y) = 2xy on the ellipse x2/16+y2/4 = 1.

3. Suppose that f and g are scalar functions with continuous first and second order partial

derivatives throughout a region D that is bounded by a closed piecewise smooth surface

∂D.

(a) Show that ∫∫

∂D

f∇g · ndσ =

∫∫∫

D

(f∇2g +∇f · ∇g)dV

(b) show that

∫∫

∂D

(f∇g − g∇f) · ndσ =

∫∫∫

D

(f∇2g − g∇2f)dV


