
112 學年度第 1 學期 微積分乙 (一) 期末考試題 2023.12.20

注意事項: 無計算過程或說明不給分，總分 100 分。

1. (8 pts) Find the area of the surface generated by revolving the following curve

x = 2
√

4− y, 0 ≤ y ≤ 15

4

about the y-axis.

2. (50 pts) Evaluate the following integrals.

(a)
∫

x2

x4 − 1
dx (b)

∫ π2/4

0

cos
√
x dx (c)

∫ e

0

lnx dx

(d)
∫

sec5 x dx (e)
∫

(1− y2)5/2

y8
dy

3. (8 pts) Let R be the region bounded by the curves x3 − x + y = 0, y = 0, x = 0 and
1 − x = 0. Use the Shell Method to find the volume of the solid generated by revolving
R about the y-axis.

4. Let F (x) =

∫ 0

x2

arctan(t) dt for all x ∈ R.

(a) (4 pts) Find the open intervals on which F is increasing or decreasing.

(b) (6 pts) Evaluate lim
x→−∞

F (x)

x2
.

5. (8 pts) Find the average vale of g(x) = 1

ex + e−x
on the interval [− ln 3, 0].

6. Let Ω be the region bounded by the curves y = x2 and y = x+ 2.

(a) (8 pts) Find the area of the plane region Ω.
(b) (8 pts) Use the Washer Method to find the volume of the solid generated by revolving

Ω about the x-axis.
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