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. (10%) Calculate
/02 zsin(3z + 1) sin(4z + 1)dz

. (10%) Calculate the line integral
/ xdy — ydx
c T+
where C is the positive oriented curve in R? — {(0,0)} parametrized by
(6) = (cos4mh, sin4nd), if 0 € [0,3];
(2 — cos4nd, —sindnf), o€ (i1

. (10%) Determine if

= T

E 7 COS —
n

n=1

converges uniformly on [—m, 7).

. (10%) Show that the function f : R? — R? defined by

L —(sin®(3z + y), cos(4z + 2y))

flz,y) = 10

has a fixed point.
. (10%) Show that the set

X = {(z1, 2, x3) € R3|2? + 225 + 3(e™ + 23)° = 2021}
is compact.

. (10%) Let X be a topological space and A, B C X be compact subsets.
Is AU B always a compact set? Prove or give a counterexample.
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7. (10%) Let f : R®* — R be a function defined by
z?sinz
f(z,y,2) = p T N

for (z,y,2z) € R®—{0}. Can f be extended to a differentiable function on R3?
8. Let €°([0,7]) := {f : [0,7] = R|f is continuous } with the sup norm.

(a) (10%) Is the family {cos(nz)}2, equicotinuous on [0,7]?

(b) (10%) Does the sequence {cos(nz)}®, in €°([0,n]) have a convergent
subsequence?

(c) (10%) Is the family {1 sin(nz)}2; in €°([0,7]) compact?



