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, {%Epm;ts] Find the maximum and minimum of xy+ 2% on the set {{x,y, 2) : 224+ 2°+
< 1

- (15 poinis) Let f be a one to one continuous funciion on [0, 1} Show that f is either
strictly increasing or strictly decreasmg

. (15 points) If C C R™ is connected, show that its clusure e:!{f.?} is HJBD connected.

. (15 points) Let f : [0,1] — R be = continuous function, consider the sequence of
functions .

Jol@) = £(@), fan(my = [ ful®)dt 2 =0,1,2.3,-, z € [0,1].

Show that 300, fo{z) converges uniformly on [0, 1]
. (15 points) Let f : [a,5] — R be continuous, and

| F@&)= [ f)le— vldy.
Find F”(2).

. (15 points) If f : R? — R has contimuous second derivatives and if g(r,8) = flrcoad,rsind),
r >0, & € R, show that |

Eﬁf &t 62g+16‘g+1829
392 &r2 2 §6*’

where 2 = rcos, y =rsind.
. {15 points) A real value function f(z) on (a,b) is a convex function if
Flhe+ (1~ Nd) < M) + {1 - NF()

fﬂraﬂa{c{débmdﬂﬂlﬂ-l. Prove that f is a differentiabie convex function
on {a,b) ff f'{x) is increasing on {a, b). |

_(lﬁpﬂmts)LetS (w2} i 22+ +2=1, 2> 0} and F =421 +z4.zj +
(z+y) % . Evaluate the surface integral :

J[F owas

where 7 is the umtnnrm&l vector of 5 pointing outward.



