Nagoya University, G30 program Fall 2023
Calculus 1 Instructor : Serge Richard
Midterm

Exercise 1 Compute the following limits:
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Exercise 2 Compute the derivative of the following functions:

1. f:R—=R, f(z)= e3? sin(2x),

zIn(z)—x+1

Exercise 3 Determine the following limit: lim, 1 2Tn(z)—Tn(z) °

Exercise 4 Prove the following statement: Let f : [a,b] — R be continuous on [a, b] and differentiable
n (a,b). If f'(x) > 0 for any x € (a,b), then the function is increasing on [a, b], and strictly increasing
if f'(z) > 0.

sinh(z) _ e*—e~®
cosh(z) = eT+e 7"

range of this function, and show that it is invertible on its range. Compute the derivative of its inverse.

Exercise 5 Consider the function tanh : R — R given by tanh(z) := Determine the

Exercise 6 Consider the curve in R? defined by the relation F(x,y) =0 for
F(z,y) = 323y — y* + 522 + 5.
1. Show that the point (1,2) belong to the curve, and find the slope of the tangent at the point (1,2),

2. Show that the points (O, —\4/5) and (07 \4/5) belong to the curve and determine the equation of the

tangent to the curve at these points.

3. For the 2 points (0,—{4/5) and (O, \4/5), indicate the position of the curve with respect to the

tangent.
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