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1) (10 pts) Prove the following limits byr-usmg the definition of limit of a sequence.
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2) (15 pts)
(a)(7 pts) Calculate the derivative

d’:z"(f r*i}i/ ) '

(b)(®B pts) Let f be continuous, Calculate thc derivative

= ( [] _ f{u}du} df)

x? ;siné—?]._ for = # 0,

3) (20 pts) Define f : R — R by

flz) =
0. forz =10

(a)(5 pts) Prove that f{z) has a strict maximum atz = 0 (i.e. f(0) > f(z) for
all x £ 0). i -
{(b)(5 pts) Prove that f(x) is diffete_miabl? on R
(c)(10 pts) Prove that f(x) is not Iﬁ'c_reasing on the ﬁi,tenral (—e,0) and f(x) is not
decreasing on the interval (0,€) for any € > 0.
4) (15 pts) Let f(z) = £ on [1,2¢]
(a)}(5 pts) Find the area bounded by _f_{:rj and the r-axis.

(b)(10 pts) Find the volume of the solid generated by revolving the region in part
| _ |

(a) around the z-axis.
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5) (15 pts) Let @ > 0. Give a definition of the following improper Riemann integral as
a limit of Riemann integrals:
" 1
h wmar®
For what values of a does this integral converge.

6) (15 pts) Let = € R, find the interval of convergence of the following power series:
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7) (10 pts) Given that 0 < @ < b, find the absolute maximum value taken on by the

function
Ty
a+z)(z+y)(b+y)

on the open square {(z,y) ia <z < ba<y<b}




