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 sin2 𝜃 cos3 𝜃 𝑑𝜃  

 =  sin2 𝜃 cos2 𝜃 cos 𝜃 𝑑𝜃  

=  sin2 𝜃 1 − sin2 𝜃 cos 𝜃 𝑑𝜃  

 𝑢 = sin 𝜃  ⇒
 𝑑𝑢 = cos 𝜃𝑑𝜃 

𝑥=0 

𝑥=𝜋/2
⇒   

𝑢=0 

𝑢=1

0

1
𝑢2 1 − 𝑢2 𝑑𝑢 

 = 0

1
𝑢2 − 𝑢4 𝑑𝑢 

 =
1

3
𝑢3 −

1

5
𝑢4

0

1
 

 =
1

3
−

1

5
=

2

15
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0

𝜋/4
tan2 𝜃 sec2 𝜃 sec2 𝜃 𝑑𝜃  

0 = 

𝜋/4
tan2 𝜃 tan2 𝜃 + 1 sec2 𝜃 𝑑𝜃

 𝑢 = tan 𝜃 
 ⇒ 𝑑𝑢 = sec2 𝜃 

𝑥=0

𝑥=𝜋/4
⇒ 

𝑢=0 

𝑢=1
 

 
0

1
𝑢2 𝑢2 + 1 𝑑𝑢
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𝑑𝑥

cos 𝑥 
𝑉 = 𝜋 cos2 𝑥 𝑑𝑥 

 𝑉 = 0

𝜋/2
𝜋 cos2 𝑥 𝑑𝑥 

     = 0

𝜋/2
𝜋

1+cos 2𝑥

2
𝑑𝑥 

     =
𝜋

2
𝑥 +

1

2
sin 2𝑥 

0

𝜋/2
 

   =
𝜋

2

𝜋

2

     =
𝜋2

4
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 𝑥2 + 𝑥 +
1

4
−

1

4
𝑑𝑥 

 =  𝑥 −
1

2

2
−

1

4
𝑑𝑥 

 = 
1

4
2𝑥 − 1 2 − 1 𝑑𝑥 

 2𝑥 − 1 = sec 𝜃 
  2𝑑𝑥 = sec 𝜃 tan 𝜃 𝑑𝜃 

=
1

2
 sec2 𝜃 − 1

1

2
sec 𝜃 tan 𝜃 𝑑𝜃  

=
1

4
 tan2 𝜃 sec 𝜃 tan 𝜃 𝑑𝜃  

=
1

4
 sec 𝜃 tan2 𝜃 𝑑𝜃  
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𝑑𝑥

9
𝑥

3

2
+1

5/2  

𝑥

3
= tan 𝜃 

1

3
𝑑𝑥 = sec2 𝜃 𝑑𝜃 

 = 
3 sec2 𝜃𝑑𝜃

32 tan2 𝜃+1 5/2 

= 
3 sec2 𝜃𝑑𝜃

32 sec2 𝜃 5/2 

= 
3 sec2 𝜃𝑑𝜃

35 sec5 𝜃
 

=
1

34 
1

sec3 𝜃
𝑑𝜃  

=
1

34  cos3 𝜃 𝑑𝜃  

=
1

 34 cos2 𝜃 cos 𝜃 𝑑𝜃 

=
1

34  1 − sin2 𝜃 cos 𝜃 𝑑𝜃 

 Let 𝑢 = sin 𝜃 
 ⇒ 𝑑𝑢 = cos 𝜃 𝑑𝜃 

=
1

34  1 − 𝑢2 𝑑𝑢 

=
1

34 𝑢 −
1

3
𝑢3 + 𝐶 

=
1

34 sin 𝜃 −
1

3
sin3 𝜃 + 𝐶 

 

 =
1

34

𝑥

𝑥2+9
−

1

3

𝑥

𝑥2+9

3
+ 𝐶

 

𝜃 
3 

𝑥 
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1

𝑥+1 𝑥−3 𝑥+1 𝑥2−2𝑥+2
 

 =
1

𝑥+1 2 𝑥−3 𝑥2−2𝑥+2
 

 =
𝐴

𝑥+1
+

𝐵

𝑥+1 2 +
𝐶

𝑥−3
+

𝐷𝑥+𝐸

𝑥2−2𝑥+2
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4𝑥2−5𝑥+11

(𝑥+1)(𝑥−1)(𝑥2+4)
=

4+5+11

 (−2)(1+4)

(𝑥+1)
+

4−5+11

(2)(1+4)

(𝑥−1)
+

𝐶𝑥+𝐷

𝑥2+4
 

 =
20

 −10

(𝑥+1)
+

10

10

(𝑥−1)
+

𝐶𝑥+𝐷

𝑥2+4
 

 =
−2

(𝑥+1)
+

1

(𝑥−1)
+

𝐶𝑥+𝐷

𝑥2+4
    

4𝑥2−5𝑥+11

(𝑥+1)(𝑥−1)
=

−2

𝑥+1
+

1

𝑥−1
𝑥2 + 4 + 𝐶𝑥 + 𝐷 

Let 𝑥 = 2𝑖
−16−10𝑖+11

5
= 2𝐶𝑖 + 𝐷 

−1 − 2𝑖 = 2𝐶𝑖 + 𝐷 
𝐶 = −1, 𝐷 = −1 


2

(𝑥+1)
+

1

(𝑥−1)
−

𝑥

𝑥2+4
−

1

𝑥2+4
𝑑𝑥 

• 
2

(𝑥+1)
𝑑𝑥 = 2 ln |𝑥 + 1| + 𝐶 

• 
1

(𝑥−1)
𝑑𝑥 = ln |𝑥 − 1| + 𝐶  

• 
𝑥

𝑥2+4
𝑑𝑥 =

1

2
ln(𝑥2 + 4) + 𝐶 

• 𝑢 = 𝑥2 + 4 ⇒ 𝑑𝑢 = 2𝑥𝑑𝑥 

• 
𝑥

𝑥2+4
𝑑𝑥 =

1

2


1

𝑢
𝑑𝑢

• 
1

𝑥2+4
𝑑𝑥 =

1

4


1

𝑥

2

2
+1

𝑑𝑥 

• tan 𝜃 =
𝑥

2
 

• 2 sec2 𝜃 𝑑𝜃 = 𝑑𝑥 

   =
1

4


2 sec2 𝜃

tan 𝜃 2+1
𝑑𝜃 

   =
1

2


sec2 𝜃

sec2 𝜃
𝑑𝜃 

   =
1

2
𝜃 + 𝐶 

  =
1

2
arctan

𝑥

2
+ 𝐶


4𝑥2−5𝑥+11

(𝑥+1)(𝑥−1)(𝑥2+4)
𝑑𝑥 =  

 2 ln |𝑥 + 1| + ln |𝑥 − 1|

    −
1

2
ln 𝑥2 + 4 + arctan

𝑥

2
+ 𝐶
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