
 Calculus (II) –Final Exam 
﹟1 

Prove that 𝑑𝑑
𝑑𝑑𝑑𝑑

(sin−1 x) = 1
�1−x2

. 

 
[Solution] 
Let y = sin–1 x, then sin y = x and –π/2 ≤ y ≤ π/2. 

→ cos y dy
dx

 = 1 

→ 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

 = 1
cos𝑑𝑑

  (now cos y ≥ 0, since –π/2 ≤ y ≤ π/2 ) 

→ 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

  = 1
�1−sin2𝑑𝑑

 = 1
√1−𝑑𝑑2

 (−1 < x < 1) 

→ 𝑑𝑑
𝑑𝑑𝑑𝑑

(sin−1 x) = 1
�1−x2

 

﹟2 

Differentiate the function.  
(a) h(x) = ln (x + √x2 − 1). hʹ(x) =         . 

(b) f (x) = ln ln ln x. f ʹ(x) =         . 

(c) y = (𝑑𝑑
3+1)4 sin2𝑑𝑑
𝑑𝑑1/3 . yʹ =         . 

(d) g(u) = 𝑒𝑒√sec 𝑢𝑢2. gʹ(u) =         . 

(e) y = (sin 𝑥𝑥)ln 𝑑𝑑. yʹ =         . 

(f) y = x log4 (sin x). yʹ =         . 

(g) y = x sin−1 x + √1 − 𝑥𝑥2. yʹ =         . 

(h) y = tan−1 (x − √1 + 𝑥𝑥2). yʹ =         . 
 
[Solution] 
(a) 

 
(b) 

  

(c) 

 



(d) 

 
(e) 

 
(f) 

 
(g) 

 
(h) 

 

﹟3 

(a) e2x − 3ex + 2 = 0, x =         . 

(b) ln(2x + 1) = 2 – ln x, x =         . 
 
[Solution] 
(a) 

 
(b) 

 
﹟4 

Find the inverse function of y = 1 − 𝑒𝑒−𝑥𝑥

1 + 𝑒𝑒−𝑥𝑥
. 

 
[Solution] 



 
﹟5 

Find the limit. 

(a) lim
𝑑𝑑→∞

[ln(2 + x) – ln(1 + x)] =        . 

(b) lim
𝑑𝑑→0

 𝑒𝑒2𝑥𝑥 − 1
cos 𝑑𝑑 − (𝑑𝑑 + 1)

 =        . 

(c) lim
𝑑𝑑→∞

cos−1 ( 1 + 𝑑𝑑2

1 + 2𝑑𝑑2
 ) =        . 

(d) lim
𝑑𝑑→0

𝑑𝑑
tan−1(4𝑑𝑑)

 =        . 

(e) lim
𝑑𝑑→0+

(sin x)(ln x) =        . 

(f) lim
𝑑𝑑→1

(2 − x) tan (πx/2) =        . 

 
[Solution] 
(a) 

 
(b) 

 
(c) 

 
(d) 

 
(e) 

 

(f) 



 
﹟6 

Evaluate the integral. 

(a) ∫ cos  (ln 𝑡𝑡)
𝑡𝑡

𝑑𝑑𝑑𝑑 =        . 

(b) ∫   𝑒𝑒 1/𝑥𝑥 
𝑑𝑑2

2
1 𝑑𝑑𝑥𝑥 =        . 

(c) ∫ log10𝑑𝑑
𝑑𝑑

𝑑𝑑𝑥𝑥 =        . 

(d) ∫ 1
1 + 16𝑑𝑑2

𝑑𝑑𝑥𝑥 =√3/4
0         . 

(e) ∫ 𝑑𝑑 sec2 (2t) dt =        . 

(f) ∫𝑥𝑥 tan2 x dx =        . 

(g) ∫ cos𝜋𝜋
0

4 (2t) dt =        . 

(h) ∫ tan2 ɵ sec4 ɵ dɵ =        . 

(i) ∫ 𝑥𝑥1/2
0 √1 − 4𝑥𝑥2 dx =        . 

(j) ∫ √𝑥𝑥2 + 1 1
0 dx =        . 

 
[Solution] 
(a) 

 
(b) 

 
(c) 

 
(d) 



 
(e) 

 
(f) 

 
(g) 

 
(h) 

 
(i) 

 
(j) 

 


