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Calculus 

2012.10.20 

(1) (15 pts) Find the least constant c such that 

for all real values of Xl, X2, ... , X2011. (For emphasis, let us repeat that you are asked 
to find the least such c, not just some such c.) 

(2)	 (15 pts) Let f : [0,1J -+ R be continuous. Detennine limn-too f01nxnf(x)dx. Prove your 
answer. 

(3) (20 pts) Let C be the oriented curve parameterized by r(t) = (cos t, sin t, 8-cos2t-sin t), 
o ::; t < 27l", and let F be the vector field F(x,y,z) = (z2 - y2,-2xy2,eVZcosz). 
Evaluate fe F .dr. 

(4)	 (30 pts) Let A1 < A2 < A3 < ... be the consecutive strictly positive solutions of the 
equation X = tanx. 

(a) Give your estimates on those An that you use and explain how you obtain it. 

(b) Does the series 2:~=1 A;;:-2 converge? Justify your answer. 

(5)	 (20 pts) Let {an} be a sequence of real numbers such that the series 2:~1 an converges. 
Prove that 

1 n 

- Lkak -+ 0 
n k=l 

as n -+ 00. (Hint: For any sequence {bn } of real numbers, if bn -+ bE R as n -+ 00, 

then ~ 2:~=1 bk -+ b as n -+ 00. You may use this fact without proof.) 
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