
106 微積分乙 (二) 期中考

考試規範：

1. 禁止帶手機、計算機及電腦等電子用品進入考場。

2. 所有題目的解答都要有計算過程, 無計算過程不給分。

1. (5 points) Find a sequence {an} whose first 5 terms are

a1 =
2

1
, a2 = −4

3
, a3 =

8

5
, a4 = −16

7
, a5 =

32

9
, . . .

2. (5 points×6) Determine the convergence of the series.

(a)
∞∑
n=1

1

n0.3
(b)

∞∑
n=1

4n

2n2 + 1
(c)

∞∑
n=1

sin 1

n

(d)
∞∑
n=1

(−1)n+1

√
n

(e)
∞∑
n=1

(−1)n+1n!

1 · 3 · 5 · · · (2n− 1)
(f)

∞∑
n=1

(
lnn

n

)n

3. (10 points) Find the interval of convergence of the power series
∞∑
n=0

n(x− 3)n

3n
.

4. (10 points) Find a power series for the function f(x) =
1

2x− 3
centered

at c = −3. Indicate the interval on which the equality holds.

5. (a) (10 points) Find the Maclaurin series for sin x.
(b) (5 points) Show that sin x equals to it Maclaurin series.

6. (a) (10 points) Sketch the polar curve r = 1− cos θ, 0 ≤ θ ≤ 2π.
(b) (10 points) Find the area enclosed by r = 1− cos θ.
(c) (10 points) Find the length of the polar curve r = 1 − cos θ,

0 ≤ θ ≤ 2π.
Hint: you may need the half-angle formulas cos2 θ = 1+cos 2θ

2
and

sin2 θ = 1−cos 2θ
2

.

7. (10 points) Convert the equation x2 + y2 + z2 − 9z = 0 to spherical
coordinate and describe the graph of this equation.


