
Homework 9 

 

1. Evaluate the limit, using L’Hopital’s Rule if necessary. . 

lim
𝑥→∞

(1 + 𝑥)
1
𝑥 

2. Find the derivative of the function. 

𝑓(𝑥) = 𝑎𝑟𝑐 sec 2𝑥  

 

3. Find or evaluate the intergral. 

 

(a) 

∫
1

√−2𝑥2 + 8𝑥 + 4
ⅆ𝑥 

(b) 

∫
1

√𝑥(1 + 𝑥)
ⅆ𝑥

3

1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Sol： 

1.  

Let y = lim
𝑥→∞

(1 + 𝑥)
1

𝑥 

ln y = lim
𝑥→∞

ln(1 + 𝑥)

𝑥
= lim

𝑥→∞

(
1

1 + 𝑥)

1
= 0 

So , ln y = 0, y = e0 = 1 

Therefore, lim
𝑥→∞

(1 + 𝑥)
1

𝑥 = 1 

2. 

𝑓(𝑥) = 𝑎𝑟𝑐 sec 2𝑥  

𝑓′(𝑥) =
2

|2𝑥|√4𝑥2 − 1
=

1

|𝑥|√4𝑥2 − 1
 

 

 

3.(a) 

∫
1

√−2𝑥2 + 8𝑥 + 4
ⅆx = ∫

1

√12 − 2(𝑥2 − 4𝑥 + 4)
ⅆ𝑥 

=
1

√2
∫

1

√6 − (𝑥 − 2)2
ⅆ𝑥 

=
1

√2
arc sin (

𝑥 − 2

√6
) + C 

=
√2

2
arcsin [

√6

6
(𝑥 − 2)] + C 

(b) 

Let u = √𝑥 , 𝑢2 = 𝑥 , 2u ⅆu = ⅆ𝑥 , 1 + 𝑥 = 1 + u2 

∫
2u

u(1 + u2)
ⅆu

√3

1

= ∫
2

1 + u2
ⅆu

√3

1

 

= [2 arctan(u)]|1
√3 = 2 (

𝜋

3
−

𝜋

4
) =

𝜋

6
 

 

 

 


