Nagoya University, G30 program Fall 2016
Calculus I Instructor : Serge Richard
Midterm

Exercise 1 Compute the following limits and explain your computations :
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Exercise 2 Compute the derivative of the following functions:
1. f:R* =R, f(z)=e"cos(l/x),
2. g:R—R, g(x)zféf—g,

3. h:R* - R, h(x) =|z| sin(x),

Exercise 3 Sketch the following curve as precisely as possible:
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Exercise 4 Let f : [a,b] — R be continuous on [a,b] and differentiable on (a,b). Let zo € (a,b) be the

global mazimum of f on [a,b]. What can you say about f'(zg) ? Prove your statement.
Exercise 5 Consider the curve in R? defined by the relation
F(z,y) =323y —y* + 522+ 5=0.
1. Find the slope of the tangent at the point (1,2),

2. Show that the points (O, —\4/3) and (0, \4/5) belong to the curve and that the tangent at these points

1s horizontal.

Exercise 6 For any x € R with x # —1 we consider the sequence (ap)nen given by

xn

T 1+2zn

O

For which x does the limit limy_,o an exists ¢ Give the value of this limit whenever it exists.
n
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