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1. (10 points) Test the following series for convergence
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2. (15 points) Show that f(x) = T2 is uniformly continuous on R.
3. (15 points) Let f: R? — R? be defined by
_ ay(e® —y?)
f(xa y) - CCZ + yg
if (z,y) # (0,0) and f(0,0) = 0. Show that 9% f/0zdy and 6% f /Oydx exist at (0, 0) but not

equal.

4. (15 points) Let f, : [1,2] — R be defined by f,(z) = z/(1 + z)".
(a) Provethat) > | f.(z)is convergent for z € [1,2].
(b) Isit uniformly convergent ?

c) Is f12 (Ziiil fn(x)) dor =3 " 1f1 fu(@) da?

5. (15 points) A real-valued function defined on (a,b) is called convex when the following in-
equality holds for z,y € (a,b) and ¢ € (0, 1):
[z + (1 —-t)y) <tf(z)+ (1 -8)f(y).

I f has a continuous second derivative and f” > 0, show that f is convex.

6. (15 points) Prove that

log2 = I|m[1+1+ +1}
& 1 Tht2 2n’

7. (15 points)

(a) Definex : R? — R by z(r,0) =rcosf and y : R> = R by y(r,6) = rsin 6. Show that

0(x, y)
W(TO’ 90) =Tg.

(b) Show that
/ e dr = /7.




