
106學年度第 1學期分部 微積分乙 (一)期末考試題 2018.1.10

　注意事項：無計算過程或說明不給分，總分 107分。

1. (64分) Evaluate the following integrals

(1)
∫ e

1
x ln x dx (2)

∫
etan 2x sec2 2x dx

(3)
∫
x5ex

3

dx (4)
∫

tan4 x dx

(5)
∫ dx

x
√
25− ln2 x

(6)
∫ dx

x2
√
x2 + 25

(7)
∫ 1

x(x− 1)2
dx (8)

∫ sin x
cosx− cos2 x

dx

2. (12分) Evaluate the limit if it exits.

(1) lim
x→∞

(
1 +

1

x2

)x

(2) lim
x→1+

∫ x
1 cos t2 dt
x− 1

3. (5分) Find the arc length of the graph of the function y = ln(cosx) over [0, π
3
].

4. (14分) Let D be the region bounded by the graphs of

y =
x2

4
, y = x, y = 1.

(1) Find the area of the region D.
(2) Find the volume of the solid by revolving the region D about the x-axis.

5. (8分) Determine all values of s such that F (s) =
∫ ∞

0
e−stdt converges and evaluate the

integral if it converges.

6. (4分) Let f be a continuous function and F (x) =
∫ x2

0
xf(t)dt. Find F

′
(x).
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