Nagoya University, G30 program Fall 2019
Calculus 1 Instructor : Serge Richard

Final examination

Exercise 1 Compute the following limits:

; _ —1/22
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Exercise 2 Compute the derivative of the following functions (and simplify the results, if possible):

1 T —2\2
a) r— ———, bxn—>< ), ¢) x— (22 + 1)@ —z + 1)
Voo g Do (5 )@ (204 1) )

Exercise 3 Compute the following integrals:

sin(y/x L sin(x
a) /xQ(ln($))2dx, b) \(/\{)dl‘, C) /_11—1—(x2dx

L correct to 8 decimal places (= X.XXX). Indication: use Taylor

Exercise 4 Compute the value ¢

expansion.

Exercise 5 Let f : [0,1] — R4 be continuous and consider the volume of revolution generated by the
rotation of {(z, f(x)) | z € [0,1]} around the x-azis. Show (by using Riemann sums) that the volume

V' of this solid is given by the expression

V= W/Olf(x)2dx.

Exercise 6 (Alternating series) 1) Recall the criterion of convergence for alternating series.
2) Let us now prove this criterion. Write the alternating series as by — ¢y +by —ca +bg —c3+ ...
with bj > 0 and c; > 0 for any j € N. Set also

Spi=br—c1+by—cat+by—c3+-+bp,
thi=b—c1+by—ca+byg—c3+-+by—cp.

Show that { sy tnen is a decreasing sequence, that {t, }nen is an increasing sequence, and find the relation

between s, and t,. Conclude about the convergence of the alternating series.
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