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SOLUTION 
Question 1 (2pt).  Intersections 𝑥 = −1  v 𝑥 = 1   

a. ∫ (𝑥ଶ + 1 − 2𝑥ଶ)𝑑𝑥
ଵ

ିଵ
= 4/3 

b. ∫ (𝑥ଶ + 1 − 2𝑥ଶ)ଶ𝑑𝑥
ଵ

ିଵ
=

ଵ଺

ଵହ
 

Question 2 (1pt).  

න
1

2
(2 sin(2θ))ଶ𝑑𝜃

గ/ସ

଴

+ න
1

2
(4 sin(2𝜃))𝑑𝜃

గ/ଶ

గ/ସ

=
𝜋

4
+ 1 

                                                          
Question 3 (1 pt).   

𝐼 = lim 
ே→∞

න
1

𝑥(𝑥ଶ + 4)
𝑑𝑥

ே

ଶ

= lim 
ே→∞

1

8
ln ቆ

𝑥ଶ

𝑥ଶ + 4
ቇቤ

ଶ

ே

= lim 
ே→∞

1

8
ቆln ቆ

𝑁ଶ

𝑁ଶ + 4
ቇ − ln

1

2
ቇ =

ln 2

8
 

Question 4 (1.5 pt). 𝑦ᇱ − 𝑦 = 𝑥𝑒௫ ,    𝑦(0) = 1. 
 𝐼(𝑥) = 𝑒ି௫.  

 𝑦(𝑥) = 𝑒௫ ቀ
௫మ

ଶ
+ 𝐶ቁ;  

 𝐶 = 1 

 𝑦(𝑥) = 𝑒௫ ቀ
௫మ

ଶ
+ 1ቁ; 

Question 5 (1pt).  
3.425 = 3.4 + 25.10ିଷ + 25.10ିହ + ⋯ 

= 3.4 + ෍(25 × 10ିଷ)(10ିଶ)௞

ା∞

௞ୀ଴

; 

3.425 =
34

10
+

25 × 10ିଷ

1 − 10ିଶ
=

34

10
+

25

990
=

3391

990
. 

Problem 6 (1 pt).   

0 ≤
5 − cos 𝜋 𝑘

3𝑘ଶ + ln 𝑘
≤

6

3𝑘ଶ + ln 𝑘
≤

6

3𝑘ଶ
=

2

𝑘ଶ
, ∀𝑘 ≥ 1 

Since ∑
ଶ

௞మ
∞
௞ୀଵ  converges (𝑝 = 2 > 1) then the given series converges by the 

direct comparison test. 
 
Question 7 (1.5 pts).   

 𝐿 = 2|𝑥 − 3|. 

 𝑥 =
ହ

ଶ
, the series converges by Alternating series test.  

 𝑥 = 7/2, the series diverses by limits comparision test 
 The interval of convergence is [5/2,7/2) 

 
Question 8 (1pt).  

 𝐶𝐻ሬሬሬሬሬ⃗ = 〈1,
ଷ

ଶ
− 𝑚〉, 𝐴𝐵ሬሬሬሬሬ⃗ = 〈2, −1〉. 

 𝐶𝐻ሬሬሬሬሬ⃗ ⊥ 𝐴𝐵ሬሬሬሬሬ⃗ ⇔ 2 − ቀ
ଷ

ଶ
− 𝑚ቁ = 0 ⇔

ଵ

ଶ
+ 𝑚 = 0 ⇔ 𝑚 =

ିଵ

ଶ
 

 With 𝑚 = −
ଵ

ଶ
, the point 𝐶 ቀ1,

ିଵ

ଶ
ቁ and 𝐴𝐵 = ඥ2ଶ + (−1)ଶ = √5, 𝐶𝐻 =

√1ଶ + 2ଶ = √5.  

 The area of the triangle ABC is 𝐴 =
ଵ

ଶ
𝐴𝐵. 𝐶𝐻 =

ହ

ଶ
. 


