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(1) [10 43] Does the series

i’j; (=)™ 105(71 + 1)

converge? Does it converge absolutely? Justify your answer.

(2) [10+10 43] Consider the function
1

f(-’ﬁay)=m

definedon 2 = {(z,y) €eR? |0<2<1,0<y<1, (z,9) # (1)}

(a) For any k € (0,1), let Us = {(z,y) e R* |0<z <k, 0 <y <k} Is f(z,9)
uniformly continuous on U,? Justify your answer.

(b) Is f(z,y) uniformly continuous on Q7 Justify your answer.

(3) [10415 43] For any n € N, consider fo(z) =nz"(l—-z)onI={ze€R|0< 2 < 1}.
(a) Determine lim, o fn(z) for every z € I.
(b) Is the convergence uniform on I? Give your reason.

(4) [15+10 %3] Let
(o] 1 canns
= L) g
0 et
(a) Can you switch the order of integration and differentiation to obtain the formulae
for F'(z) and F"(z)? Explain the reason.
(b) Find the explicit! formula for F'(z) and F(z).

(5) [10+10 4] Consider
Tag R4 — R?

224y 5
(z,y,u,v) — / (e +w)dt,z* +v | .
z—y?

(a) Prove that near (1,1,0,0), the two equations F(z,y,u,v) = (f02 e’ dt, 1) can be
solved for u, v as continuously differentiable functions of z, y.

(b) For the functions u(z,y) and v(z,y) in part (a), find all their first order partial
derivatives at (z,y) = (1,1).

INot an improper integral.



