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每題 10分，共 10題。 

1. √2 + √2 + √2 + √2 + ⋯ =？ 

2. Determine the open intervals of the 𝑥-axis on which the function 

𝑓(𝑥) = 3𝑥4 − 4𝑥3 − 12𝑥2 + 5 
is increasing. 

3. Show that  

∫ sin3 𝑥 𝑑𝑥 =
1

3
cos3 𝑥 − cos 𝑥 + C 

4. Find the area of the region bounded by the line 𝑦 = 𝑥/2 and by the parabola 

𝑦2 = 8 − 𝑥. 

5. Evaluate the integral 

∫ 𝑥20𝑒−3𝑥 𝑑𝑥
∞

0

 

6. Suppose that 𝐹(𝑥) is an antiderivative of (sin 𝑥)/𝑥, 𝑥 > 0. Express 

∫
sin(2𝑥)

𝑥
𝑑𝑥

3

1

 

In terms of 𝐹. 

7. Show that  

∫ exp (
−𝑥2

2
) 𝑑𝑥 = √2𝜋

∞

−∞

 

8. Determine 

∑
(2𝑛)!

𝑛! 𝑛!

∞

𝑛=1

 

9. Find the Taylor series of 𝑓(𝑥) = 𝑒𝑥  at 𝑥 = 1. 

10. Find the greatest and smallest values that the function 𝑓(𝑥, 𝑦) = 𝑥𝑦 takes on 

the ellipse 

𝑥2

8
+

𝑦2

2
= 1. 


