
一、填充題 (答案本上只寫答案，不需要寫計算過程，請標明題號)

1. (20 分) Find the following limits.

(a) lim
x→−∞

√
x2 + x

−2x
;

(b) lim
∆x→0

sin[(π
6
) + ∆x]− 1

2

∆x
;

(c) lim
x→0

[1/
√
1 + x]− 1

x
;

(d) lim
x→∞

(1 +
1

2x
)x.

2. (15分) Find the derivatives of the following functions:
(a) f(x) =

6x− 5

x2 + 1
;

(b) f(x) =
2

3
sin

3
2 x− 2

7
sin

7
2 x;

(c) f(x) = 2x− x2 tanx.

3. (10分) Determine the slope of the graph of

3(x2 + y2)2 = 100xy

at the point (3, 1).

4. (30 分) Find the integrals. (a)
∫ x− 28

x2 − x− 6
dx;

(b)
∫

sin2
πx

2
dx;

(c)
∫

e2x sin 4xdx

5. (10 分) Find the power series for ln(3x + 1) centered at x = 0 and determine the
interval of convergence.

二、計算題 (請在答案本上寫出計算過程和答案，沒有過程不予計分)

1. (15分) Find the volume of the solid generated by revolving the plane region bounded
by the equations y =

1

x4 + 1
, y = 0, x = 0 and x = 1 about the y−axis.
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