
國立台灣師範大學 105學年度微積分乙 (一)期中考

1. (24 points) Find the limits

(a) lim
x→∞

x6 + 2x4 + 3x2 + 1

5x6 + 6x5 + 6x3 + x
,

(b) lim
x→0

√
x2 + x+ 4− 2

3x
,

(c) lim
x→0

tan(3x2)

sin(2x3)
,

(d) lim
x→0

(1 + 3x)
1
x .

2. (10 points) Find equations of the tangent lines to the graph of f(x) =
(x+ 1)

(x− 1)
that

are parallel to the line 2y + x = 6 .

3. (14 points) Find the derivatives dy
dx

(a) y = e(ln |5x|+(cosx)2)2 , x ̸= 0,

(b) y = arctan(
√
1− x2), |x| < 1.

4. (10 points) Find an equation of the tangent line to the graph at the given point
(x0, y0)

x2 +
√
xy + y2 = 72, (x0, y0) = (2, 8).

5. (8 points) Find the derivative of the inverse function, f−1, at the given number a.
f(x) = x3 + 2x− 1, a = −4.

6. Let
f(x) = ln

3(x2 − x− 2)

x2 − 4
.

(a) (6 points) Find the domain of the function f(x).
(b) (12 points) Find the vertical and horizontal asymptotes for the graph of the func-
tion f(x).

7. Let
f(x) = x

2
3 (x+ 2).

(a) (12 points) Locate the open intervals in which the function f(x) increases and
in which f(x) decreases.
(b) (4 points) Find the point of inflection for the graph of f(x).

8. (加分題) (5 points) Let

f(x) =

{
x2 sin 1

x
, x ̸= 0,

0, x = 0.

Prove that the function f(x) is differentiable at x = 0.
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