
國立台灣師範大學 108學年度微積分乙 (一)期中考

請寫出計算過程否則不予計分

求極限過程不可使用 L
′
Hôpital′s Rule

1. (24 points) Find the limits

(a) lim
x→0

1− e−x

e2x − 1
,

(b) lim
x→0

tan3(2x) + x4 sin 1
x

x3
,

(c) lim
x→∞

(2x2 + 3x+ 1) sin(
1

5x2 + 4x+ 2
).

2. (24 points) Find the derivatives
dy

dx

(a) y = ln(2x+
√
x+ 1), x > 0,

(b) y = cos(arctan e3x), (note : arctanx = tan−1 x)

(c) y = x2/x, x > 0.

3. (10 points) Find the tangent line to the graph of the equation at the given point

(x2 + y2)2 = 4x2y, (1, 1).

4. Given a function f(x) = x3 − 4
x
, x > 0.

(a) (3 points) Show that f(x) is a one-to-one function.
(b) (7 points) Let f−1 denote the inverse function of f . Find the derivative (f−1)

′
(6).

5. Consider the function
f(x) = x2/3(x2 − 1).

(a) (10 points) Find the open intervals on which f is increasing (遞增) or decreasing
(遞減).
(b) (6 points) Find the open intervals on which the graph of f is concave upward
(凹口向上) or concave downward (凹口向下).
(c) (2 points) Locate the point of inflection (反曲點) if it exists.

6. Let
f(x) =

x

(x−
√
x2 + x)(x+ 1)

.

(a) (2 points) Find the domain (定義域) of the function f .
(b) (12 points) Find the vertical and horizontal asymptotes (水平及鉛直漸近線)
of the graph of f .
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