
 Calculus (II) – Midterm Exam 
﹟1 
Suppose f is continuous on [a, b]. 
(a) If g(x) =         , then g′(x) = f(x). 

(b) ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑥𝑥 =𝑏𝑏
𝑎𝑎         , where F is any antiderivative of f.   

[Solution] 

(a) ∫ 𝑓𝑓(𝑡𝑡)𝑑𝑑𝑡𝑡𝑥𝑥
a  

(b)F(b)−F(a) 
﹟2 

Determine a region whose area is equal to  lim
𝑛𝑛→∞

∑ 3
𝑛𝑛
�1 + 3𝑖𝑖

𝑛𝑛
𝑛𝑛
𝑖𝑖=1 .  (Do not evaluate the limit.) 

  
[Solution] 

 
﹟3 

Express ∫ (𝑥𝑥25
2 + 1

𝑥𝑥
)𝑑𝑑𝑥𝑥 as a limit of Riemann sums. (Do not evaluate the limit.) 

 
[Solution] 

 
﹟4 

Evaluate the derivative. 

(a) R(y) = ∫ 𝑡𝑡3 sin 𝑡𝑡2
𝑦𝑦 𝑑𝑑𝑡𝑡. R′(y) =         . 

(b) h(x) = ∫ cos (𝑡𝑡2)𝑥𝑥3

√𝑥𝑥 𝑑𝑑𝑡𝑡. h′(x) =         . 

(c) y = ∫ 𝑡𝑡
1+𝑡𝑡3

3𝑥𝑥+2
1 𝑑𝑑𝑡𝑡. y′ =         . 



[Solution] 
(a)  

 
(b)  

 
(c)  

 
 
﹟5 

Evaluate the integral. 

(a) ∫ (3𝑢𝑢 − 2)(𝑢𝑢 + 1)𝑑𝑑𝑢𝑢2
−1 =         . 

(b) ∫ sin 𝑡𝑡
cos2𝑡𝑡

𝑑𝑑𝑡𝑡𝜋𝜋 6⁄
0 =         . 

(c) ∫ 𝑥𝑥4 sin 𝑥𝑥𝑑𝑑𝑥𝑥𝜋𝜋 3⁄
−𝜋𝜋 3⁄ =         . 

(d) ∫ 𝑥𝑥3−2√𝑥𝑥
𝑥𝑥

𝑑𝑑𝑥𝑥 =         . 

(e) ∫ sin2𝑥𝑥
sin𝑥𝑥

𝑑𝑑𝑥𝑥 =         . 

(f) ∫ |2𝑥𝑥 − 1|𝑑𝑑𝑥𝑥2
0 =         . 

(g) ∫ 1
cos2𝑡𝑡√1+tan 𝑡𝑡

𝑑𝑑𝑡𝑡 =         . 

(h) ∫ sin𝑡𝑡 sec2(cos 𝑡𝑡)𝑑𝑑𝑡𝑡 =         . 

  
[Solution] 
(a) 

 

(b) 

 

(c) 

 

 



(d) 

 
(e) 

 

(f) 

 

(g) 

 
(h) 

 
 
﹟6 

Sketch the region enclosed by y = x − 1 and 𝑦𝑦2 = 2𝑥𝑥 + 6, and find its area. 
  

[Solution] 

 



﹟7 

Find the volume of the solid obtained by rotating the region bounded by 𝑦𝑦 = 𝑥𝑥3, y = 1, 
x = 2 about y = −3. 

  
[Solution] 

 
﹟8 

Find the volume of the solid obtained by rotating about the y-axis the region between  
y = x and y = 𝑥𝑥2. 

[Solution] 
<解 1> 

 
<解 2> 

 
 
 
 
 



﹟9 

f(x) = 1−√𝑥𝑥
1+√𝑥𝑥

 . 𝑓𝑓−1(x)=         . 

  
[Solution] 

 

 
﹟10 

f(x) = 3 + 𝑥𝑥2 + tan(𝜋𝜋𝑥𝑥
2

) for −1 < x < 1. 

(𝑓𝑓−1) ′(3) =        . 
  

[Solution] 

 
﹟11 

A particle moves along a line as that its velocity at time t is v(t) = t2 − t − 6 (m/s). Find the distance 

traveled during the time period 1 ≤ 𝑡𝑡 ≤ 4. 
  

[Solution] 

 
 
 



﹟12 

Show that the volume of a sphere of radius r is V = 4
3
πr3. 

  
[Solution] 

 
 

The cross-sectional area is A(x) 

 


