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1. {18 points) Show that | coa% — cosZy) < lz — y] for any =,y & R.

2. (10 paints) Let f : RY — R be a differentiable fanction, asd let S be a surface defined
by 5 = {{z,4,2} : fiz,4,2 }-r:}formmecmsta.ntm Prove that Vf{z,y, 2} is
pﬂ*pmdmula:tnﬂzf{z,y,z]eﬂ '

3. (16 points) Suppose £ : {-5 E}ﬁ-REEmﬂmm Which of the following
ﬂﬂem@mmmtbememdwmchmm&befa]se‘? (Give reasons for your H-\‘.'IEHFEI‘.'E]
a) The set {f(z) : {i{z-:l}lsﬂpe'.n
b} The set {f(z).: U< x < 1} is bounded.
c}flsumformlymntummuannthemtm-val(—l 1)

4. {12 points) Suppose f : [0, lj—rRmaWDtlmwusﬁmchnnsuﬂhthanﬂ‘f{z}dm=—.
Show that there exists & point p € (0, 1) such that f(p) = p.

. {12 peints) Show that the contimmms fonction f{z.y) = (zy)"® has partial deriva.
tves £(0,0} and £,(0.0), but 7 is not differentiable a {0.0).

i

6. {12 points) Find .
i POV
A=t n

byﬂonmdermgﬂlemamsumfnrﬁlﬂgmdrbamdnnthepmnﬂn {t.2...31

7. {lipﬂlnts}LetEbeamtlﬁmmber ﬂhnwthattheremmfunchﬂnfsahsf}m
theﬂ:ﬂnwwgmm&tmns Fz} exists for x > 0, F(0) = ﬂandf’{z}}ﬁform}ﬂ

8. (12 points) Show that the function

)= 5 1

[z —n)?

is well-defined and cortinuous on R\{0,1.2,...}.
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9. {12 points) Fvaluate the line intesral

f dx + dy
o0 [2] + Jy]'

where I is the rectangle with vertices (1,0), (0, 1), {~1,0), {0,-1).

10. (12 points) Consider the family of mappings from R? to R2 defined by

Flrg={(z+t¥,z+y), teR.
Let C={0,1] x [0, 1],and-3&t6";=ﬂ(0},
a) Shawthatthasatiuéjﬂmsmm

b) Is the set Y C: compact? Explain.




