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1. (10 points) Show that | sin*z — sin y|~'-':|:w: vl for sny z,y € R.

2. (10 points} Fet. f - Raqﬂhaadlﬁmnahleﬁm@n,mdlﬂﬂbeasmﬁmdﬁﬁmd
by 5 = {{z,%,2) : f(z,y,2) = ¢} for some constant c¢. Prove that Viiz,y2) i
perpendiculsr to S if {z,y,2) € 8.

3. (16 points) Suppose f : (—5,5) — R is a cominmous function. Which of the following
statanentsmustbetmeandwhsdimuldbeﬁthe? {Gmmﬁ}rmm}
a}'Iheaat{f{n:‘i 0 < x <1} is open
b} The set {f{z): 0 < z < 1} is boupded.

e) f is uniformiy continucus on the interval (~1,1).

1, [IZPoinm)Suppusef:Ea,ﬁ]—lRiﬁREnmintegrahle. Prove that there exists
poiBk ¢ € [a, B such that It Flz)dz = f2 fiz) da.

5. (12 points) Show that the continuous fanetion f{z,y) — (zy)'/2 has partial deriva.
tives £.(0,0) and £,(0,0), but f is not differentisbie s 16,0},
6. (12 points) Find
bm (r1}if=

B—ac Tl

byﬂons:dmgmmmnnsumsfnrﬁlngzdzhmdmthepamtm {2, n*'”E}'

7. {12 points) Let ¢ be a positive mumber. Show that there is no function f satisfying
the following conditions: f'(x) exists for = > 0, fi0) =0 and f{z) > eforz > 0.

8. (12 points) Let f-{:r, ¥/ be contimuous on [a, £} x [¢, d], and suppose {wn(z}} converges
uniformly o (a,d] with ¢ < ¢, < d. Show that the sequence FL(x) = flz,p.(2)) |
converges uniformly on [a, ).
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9. (12 points) Evaluate the line integral

&z + dy
oD 2| + [y]’

where [} is the rectangle with vertices (1,0), (0,1), (~-1,0), (0, -1).
10. (12 points) Consider the family of mappings from R? to R? defined by
Rlr.y)=(z+ty'z+y), teR

Let ' ={0,1] % [0,1], and set C; = F{C).
a) Show that the set nlEJR C, is connected.

b) 1s the set EUR 'y compaect? Explain.




