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1. (10 points) Does there exist a continuous function f : [0,1] — R such that

£([0,1]) = R? Justify your answer.

2. (10 points) Let f : [a,b] — R be continuous and ¢ € [a,b]. If f(c) > 0,

show that there exists a closed interval [a/, b] C [a, b] on which f is positive.

3. (10 points) Let f : R — R be of C". If f(zg) = f(z1) = -+ = f(x,)
where g < x; < -+ < z,, show that there exists ¢ € (zg,z,) such that
() =o0.
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4. (10 points) Find the limit nlg{.lc 4 sin(z") dz.

5. (10 points) Indicate why the following calculation is incorrect:
2
1
/ —dz =In |2]
1

1
6. (10 points) Let E = {,_ ‘ n e N} be a subset of R.
n

=2

= 1n 2.

r=-1

Correct it.

(a) Find a point p € R\ E such that £ U {p} is compact.
(b) Show that if a subset C' of E is compact, then C must be a finite set
(or empty).

7. (10 points) Let the function f be defined on R?\ {(0,0)} by

2
fey)=gim  @Y#00)

Does lim  f(z,y) exist? Justify your answer.
(z,y)—(0,0)

8. (10 points) Let r = r(z,y, z) = \/22 + y% + 22 be the function defined on

dw B Py

553'+ 5§§-+-5;§.

9. (10 points) Find all extrema of the function f(z,y, 2) = 2y subject to the
constraints 22 +y* + 22 =1and 2z 4+ y+ 2 = 0.

R3. Compute

10. (10 points) Let £ be a nonempty Jordan region in R" and zq € E. If

f: E — R is integrable and continuous at zg, prove that

. 1 B
. Vol(B, (zo)) /B,m, i = ol

(Remark. B, (zq) is the open ball in R" centered at z; with radius r, and

Vol(B,(xz)) is its n-dimensional volume.)



