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ADVANCED CALCULUS MASTER ENTRANCE EXAM 2017/02/07

Do the following problems and write your arguments as detail as possible

lid

1. {10%) Let f(z) be a continuous function on [0,1] that satisfies [y fltydt =

le f(t)dt for all z € [0,1]. Show that f(z) =0 for all z.

2. (10%) Suppose f(z,y) is a differentiable function on a connected convex open

set S and 8,f(z,y) = 0 for all (z,y} € S. Show that given any two points
g = (a1,a2),b= (b1,b2) € S as long as a; = by then f(a) = f(b).

3.(10%) Consider the series Yos % Find all the values of 2 such that
the series converges.

4.(10%) Find a vector field F = (Fi(z,y, 2), Fa(z,v, 2), Fa(z, ¥, z)) so that divF =
g, where g(z,y, ) = 2%y + zyz.

5.(10%) Fine the volume of the ice cream cone 7' bounded below by the cone
z = 21/22 + 32 and above by the sphere 2 + 2 + 2° = 1.

6.(10%) Find the limit value lim,__,o+ +/ze™1/%) and prove your result.

7.(10%)Let f(z,y) = sin(z? + y)e™¥ and a = (0,0). Find the third order Taylor
polynomial of f at a.

8.(10%) Is it possible to find a function f(z) on [0, 1] so that f is not Riemann
integrable, but |f| is Riemann integrable ? Prove or disprove your resutt.

9.(10%) Let C be the unit circle z* +3° = 1, oriented counterclockwise. Compute
the line integral [;lv1+z —ye™ + y2]dz + [33° — ze®¥ + log(1 + y?)]dy.

10.(10%) Let F(z) = [5° et cos(zt)dt. (a) Show that F'(z) = —$zF(x). (b)
g2
Given [P e = YT, Show that F(z) = YEeTh




