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1. Find the limits (a)llm(_———j (7%) (b)llm(l+—2) (8%)
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. (@) State the Intermediate Value Theorem - (5%)

(b)Show that there are always two points opposite from each other with the same
temperature on a circular wire ring - (15%)

1
. Suppose f(x)=x* provethat f is uniformly continuouson [1,) - (20%)

. Give an example of {a,} and {b} such that a, >0 for i,keN,b = Zk "
and Y " b <o > (10%)

. Let f:R—>R satisfy |f(x)—f(y)|§|x—y|2 for any x,yeR. Prove that f is

a constant function. (15%)

. Consider the function F(x,y)=3x"—4x’y + y°.

(a)Show that along every line L < R? through the origin the restriction of F
to L hasalocal minimumat (0,0). (10%)

(b)Prove or disprove that F:R* —R has a local minimumat (0,0). (15%)

. Suppose {p,} and {qg.} are Cauchy sequences in a metric space X . Show that
the sequence {d(p,,q,)} converges. (15%)
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8. Consider the function f(x):ln—x.
X

(a)Show that f isincreasing on (0,e) and decreasingon (e,o). (10%)
(b)Explain which the following holds :
(i) e">x° (i) e" <z (iii) e"=7° (10%)
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