
ANSWER on Question #82572 – Math – Calculus 

QUESTION 

Integrate 

1. 

𝑥 𝑠𝑞𝑢𝑎𝑟𝑒𝑑 +  𝑥 𝑚𝑖𝑛𝑢𝑠 1 𝑑𝑥 𝑜𝑣𝑒𝑟 2 − 3𝑥 −  𝑥 𝑠𝑞𝑢𝑎𝑟𝑒𝑑 → ∫
(𝑥2 + 𝑥 − 1)𝑑𝑥

2 − 3𝑥 − 𝑥2
 

2. 

𝑥 𝑐𝑢𝑏𝑒𝑑 −  2𝑥 𝑠𝑞𝑢𝑎𝑟𝑒𝑑 +  3𝑥 + 4 𝑑𝑥 𝑜𝑣𝑒𝑟 𝑥 𝑠𝑞𝑢𝑎𝑟𝑒𝑑 ( 𝑥 𝑠𝑞𝑢𝑎𝑟𝑒𝑑 +  4𝑥 − 12) → 

∫
(𝑥3 − 2𝑥2 + 3𝑥 + 4)𝑑𝑥

𝑥2(𝑥2 + 4𝑥 − 12)
 

 

SOLUTION 

1. 

∫
(𝑥2 + 𝑥 − 1)𝑑𝑥

2 − 3𝑥 − 𝑥2
 

Simplify the integrand 

𝑥2 + 𝑥 − 1

2 − 3𝑥 − 𝑥2
=
(𝑥2 + 3𝑥 − 2) − (2𝑥 + 1)

−(𝑥2 + 3𝑥 − 2)
=

(𝑥2 + 3𝑥 − 2)

−(𝑥2 + 3𝑥 − 2)
+

−(2𝑥 + 1)

−(𝑥2 + 3𝑥 − 2)
= −1 +

2𝑥 + 1

𝑥2 + 3𝑥 − 2
 

𝑥2 + 𝑥 − 1

2 − 3𝑥 − 𝑥2
= −1 +

2𝑥 + 1

𝑥2 + 3𝑥 − 2
 

𝑥2 + 3𝑥 − 2 = 0 → {
𝑎 = 1
𝑏 = 3
𝑐 = −2

→ 𝐷 = 𝑏2 − 4𝑎𝑐 = 32 − 4 ⋅ 1 ⋅ (−2) = 9 + 8 = 17 > 0 → 

[
 
 
 
 𝑥1 =

−3 − √17

2

𝑥1 =
−3 + √17

2

→ 𝑥2 + 3𝑥 − 2 = (𝑥 − (
−3 − √17

2
))(𝑥 −

−3 + √17

2
) → 

𝑥2 + 3𝑥 − 2 = (
2𝑥 + 3 + √17

2
)(
𝑥 + 3 − √17

2
)  



 

Then, 

2𝑥 + 1

𝑥2 + 3𝑥 − 2
=

2𝑥 + 1

(
2𝑥 + 3 + √17

2 )(
𝑥 + 3 − √17

2 )

=
4 ⋅ (2𝑥 + 1)

(2𝑥 + 3 + √17)(2𝑥 + 3 − √17)
= 

=
𝐴

2𝑥 + 3 + √17
+

𝐵

2𝑥 + 3 − √17
→ 

4 ⋅ (2𝑥 + 1)

(2𝑥 + 3 + √17)(2𝑥 + 3 − √17)
=

𝐴

2𝑥 + 3 + √17
+

𝐵

2𝑥 + 3 − √17
→ 

8𝑥 + 4 = 𝐴(2𝑥 + 3 − √17) + 𝐵(2𝑥 + 3 + √17) → 

8𝑥 + 4 = (2𝐴 + 2𝐵)𝑥 + (𝐴(3 − √17) + 𝐵(3 + √17)) → {
2𝐴 + 2𝐵 = 8| ÷ (2)

𝐴(3 − √17) + 𝐵(3 + √17) = 4
→ 

{
𝐴 + 𝐵 = 4 → 𝐵 = 4 − 𝐴

𝐴(3 − √17) + (4 − 𝐴)(3 + √17) = 4
→ {

𝐵 = 4 − 𝐴

𝐴(3 − √17) + 4(3 + √17) − 𝐴(3 + √17) = 4
→ 

{
𝐵 = 4 − 𝐴

𝐴(3 − √17 − 3 − √17) = 4 − 4(3 + √17)
→ {

𝐵 = 4 − 𝐴

𝐴(−2√17) = 4 − 12 − 4√17
→ 

{
𝐵 = 4 − 𝐴

𝐴(−2√17) = −8 − 4√17
→ {

𝐵 = 4 − 𝐴

𝐴(−2√17) = −4(2 + √17)| ÷ (−2√17)
→ 

{

𝐵 = 4 − 𝐴

𝐴 =
−4(2 + √17)

−2√17
=
2(2 + √17)

√17
≡
2(17 + 2√17)

17

→

{
 
 

 
 

𝐴 =
2(17 + 2√17)

17

𝐵 = 4 −
2(17 + 2√17)

17

→ 

{
 
 

 
 

𝐴 =
2(17 + 2√17)

17

𝐵 =
4 ⋅ 17 − 2(17 + 2√17)

17

→

{
 
 

 
 
𝐴 =

2(17 + 2√17)

17

𝐵 =
2(17 − 2√17)

17

 

Conclusion, 

2𝑥 + 1

𝑥2 + 3𝑥 − 2
=

2(17 + 2√17)
17

2𝑥 + 3 + √17
+

2(17 − 2√17)
17

2𝑥 + 3 − √17
→ 



2𝑥 + 1

𝑥2 + 3𝑥 − 2
=
2

17
⋅

(

  
 17 + 2√17

2 ⋅ (𝑥 + (
3 + √17

2 ))

+
17 − 2√17

2 ⋅ (𝑥 +
3 − √17

2 )
)

  
 
→ 

2𝑥 + 1

𝑥2 + 3𝑥 − 2
=
1

17
⋅

(

  
 17 + 2√17

(𝑥 + (
3 + √17

2 ))

+
17 − 2√17

(𝑥 +
3 − √17

2 )
)

  
 

 

General conclusion, 

𝑥2 + 𝑥 − 1

2 − 3𝑥 − 𝑥2
= −1 +

1

17
⋅

(

  
 17 + 2√17

(𝑥 + (
3 + √17

2 ))

+
17 − 2√17

(𝑥 +
3 − √17

2 )
)

  
 

 

Then, 

∫
(𝑥2 + 𝑥 − 1)𝑑𝑥

2 − 3𝑥 − 𝑥2
= ∫

(

 
 
 

−1 +
1

17
⋅

(

  
 17 + 2√17

(𝑥 + (
3 + √17

2 ))

+
17 − 2√17

(𝑥 +
3 − √17

2 )
)

  
 

)

 
 
 

𝑑𝑥 = 

= −𝑥 +
1

17
⋅ ([17 + 2√17] ⋅ ln |𝑥 +

3 + √17

2
| + [17 − 2√17] ⋅ ln |𝑥 +

3 − √17

2
|) + 𝐶𝑜𝑛𝑠𝑡 

Thus, 

∫
(𝑥2 + 𝑥 − 1)𝑑𝑥

2 − 3𝑥 − 𝑥2
= −𝑥 +

1

17
⋅ ([17 + 2√17] ⋅ ln |𝑥 +

3 + √17

2
| + [17 − 2√17] ⋅ ln |𝑥 +

3 − √17

2
|) + 𝐶𝑜𝑛𝑠𝑡  

 

 

 

 



 

2. 

∫
(𝑥3 − 2𝑥2 + 3𝑥 + 4)𝑑𝑥

𝑥2(𝑥2 + 4𝑥 − 12)
 

Simplify the integrand 

(𝑥3 − 2𝑥2 + 3𝑥 + 4)

𝑥2(𝑥2 + 4𝑥 − 12)
=
(𝑥3 − 2𝑥2 + 3𝑥 + 4)

𝑥2(𝑥 − 2)(𝑥 + 6)
=
𝐴

𝑥
+
𝐵

𝑥2
+

𝐶

(𝑥 − 2)
+

𝐷

(𝑥 + 6)
→ 

(𝑥3 − 2𝑥2 + 3𝑥 + 4)

𝑥2(𝑥 − 2)(𝑥 + 6)
=
𝐴

𝑥
+
𝐵

𝑥2
+

𝐶

(𝑥 − 2)
+

𝐷

(𝑥 + 6)
| × (𝑥2(𝑥 − 2)(𝑥 + 6)) → 

𝑥3 − 2𝑥2 + 3𝑥 + 4 = 𝐴𝑥(𝑥 − 2)(𝑥 + 6) + 𝐵(𝑥 − 2)(𝑥 + 6) + 𝐶𝑥2(𝑥 + 6) + 𝐷𝑥2(𝑥 − 2) → 

𝑥3 − 2𝑥2 + 3𝑥 + 4 = 𝐴𝑥(𝑥2 + 4𝑥 − 12) + 𝐵(𝑥2 + 4𝑥 − 12) + 𝐶(𝑥3 + 6𝑥2) + 𝐷(𝑥3 − 2𝑥2) → 

𝑥3 − 2𝑥2 + 3𝑥 + 4 = 𝐴𝑥3 + 4𝐴𝑥2 − 12𝐴𝑥 + 𝐵𝑥2 + 4𝐵𝑥 − 12𝐵 + 𝐶𝑥3 + 6𝐶𝑥2 + 𝐷𝑥3 − 2𝐷𝑥2 → 

𝑥3 − 2𝑥2 + 3𝑥 + 4 = (𝐴 + 𝐶 + 𝐷)𝑥3 + (4𝐴 + 𝐵 + 6𝐶 − 2𝐷)𝑥2 + (−12𝐴 + 4𝐵)𝑥 + (−12𝐵) → 

{

−12𝐵 = 4| ÷ (−12)
−12𝐴 + 4𝐵 = 3

4𝐴 + 𝐵 + 6𝐶 − 2𝐷 = −2
𝐴 + 𝐶 + 𝐷 = 1

→

{
  
 

  
 𝐵 = −

1

3

−12𝐴 −
4

3
= 3

4𝐴 −
1

3
+ 6𝐶 − 2𝐷 = −2

𝐴 + 𝐶 + 𝐷 = 1

→

{
  
 

  
 𝐵 = −

1

3

−12𝐴 −
4

3
= 3

4𝐴 −
1

3
+ 6𝐶 − 2𝐷 = −2

𝐴 + 𝐶 + 𝐷 = 1

→ 

{
  
 

  
 𝐵 = −

1

3

−12𝐴 =
4

3
+ 3

4𝐴 + 6𝐶 − 2𝐷 = −2 +
1

3
𝐴 + 𝐶 + 𝐷 = 1

→

{
  
 

  
 𝐵 = −

1

3

−12𝐴 =
13

3
| ÷ (−12)

4𝐴 + 6𝐶 − 2𝐷 = −
5

3
𝐴 + 𝐶 + 𝐷 = 1

→

{
 
 
 

 
 
 𝐵 = −

1

3

𝐴 = −
13

36

4 ⋅ (−
13

36
) + 6𝐶 − 2𝐷 = −

5

3

−
13

36
+ 𝐶 + 𝐷 = 1

→ 

{
 
 
 

 
 
 𝐵 = −

1

3

𝐴 = −
13

36

−
13

9
+ 6𝐶 − 2𝐷 = −

5

3

𝐶 + 𝐷 = 1 +
13

36

→

{
 
 
 

 
 
 𝐵 = −

1

3

𝐴 = −
13

36

6𝐶 − 2𝐷 = −
15

9
+
13

9

𝐶 + 𝐷 =
49

36

→

{
 
 
 

 
 
 𝐵 = −

1

3

𝐴 = −
13

36

6𝐶 − 2𝐷 = −
2

9
| ÷ (2)

𝐶 + 𝐷 =
49

36

→ 



 

 

{
 
 
 

 
 
 𝐵 = −

1

3

𝐴 = −
13

36

3𝐶 − 𝐷 = −
1

9

𝐶 + 𝐷 =
49

36

→

{
 
 
 

 
 
 𝐵 = −

1

3

𝐴 = −
13

36

𝐶 + 𝐷 =
49

36

𝐶 + 𝐷 + 3𝐶 − 𝐷 = −
1

9
+
49

36

→

{
 
 
 

 
 
 𝐵 = −

1

3

𝐴 = −
13

36

𝐶 + 𝐷 =
49

36

4𝐶 = −
4

36
+
49

36

→

{
 
 
 

 
 
 𝐵 = −

1

3

𝐴 = −
13

36

𝐶 + 𝐷 =
49

36

4𝐶 =
45

36
| ÷ (4)

→ 

{
 
 
 

 
 
 𝐵 = −

1

3

𝐴 = −
13

36
45

144
+ 𝐷 =

49

36

𝐶 =
45

144

→

{
 
 
 

 
 
 𝐵 = −

1 ⋅ 48

3 ⋅ 48

𝐴 = −
13 ⋅ 4

36 ⋅ 4

𝐷 =
49 ⋅ 4

144
−
45

144

𝐶 =
45

144

→

{
 
 
 

 
 
 𝐵 = −

48

144

𝐴 = −
52

144

𝐷 =
196 − 45

144

𝐶 =
45

144

→

{
 
 
 

 
 
 𝐴 = −

52

144

𝐵 = −
48

144

𝐶 =
45

144

𝐷 =
151

144

 

Conclusion, 

(𝑥3 − 2𝑥2 + 3𝑥 + 4)

𝑥2(𝑥2 + 4𝑥 − 12)
= −

52

144
⋅
1

𝑥
−
48

144
⋅
1

𝑥2
+
45

144
⋅

1

𝑥 − 2
+
151

144
⋅

1

𝑥 + 6
 

Then, 

∫
(𝑥3 − 2𝑥2 + 3𝑥 + 4)𝑑𝑥

𝑥2(𝑥2 + 4𝑥 − 12)
= ∫(−

52

144
⋅
1

𝑥
−
48

144
⋅
1

𝑥2
+
45

144
⋅

1

𝑥 − 2
+
151

144
⋅

1

𝑥 + 6
)𝑑𝑥 = 

= −
52

144
⋅ ln|𝑥| −

48

144
⋅ (−

1

𝑥
) +

45

144
⋅ ln|𝑥 − 2| +

151

144
⋅ ln|𝑥 + 6| + 𝐶𝑜𝑛𝑠𝑡 = 

=
45𝑥 ⋅ ln|𝑥 − 2| − 52𝑥 ⋅ ln|𝑥| + 151𝑥 ⋅ ln|𝑥 + 6| + 48

144𝑥
+ 𝐶𝑜𝑛𝑠𝑡 

Thus, 

∫
(𝑥3 − 2𝑥2 + 3𝑥 + 4)𝑑𝑥

𝑥2(𝑥2 + 4𝑥 − 12)
=
45𝑥 ⋅ ln|𝑥 − 2| − 52𝑥 ⋅ ln|𝑥| + 151𝑥 ⋅ ln|𝑥 + 6| + 48

144𝑥
+ 𝐶𝑜𝑛𝑠𝑡  

 

 



ANSWER: 

1. 

∫
(𝑥2 + 𝑥 − 1)𝑑𝑥

2 − 3𝑥 − 𝑥2

= −𝑥 +
1

17
⋅ ([17 + 2√17] ⋅ ln |𝑥 +

3 + √17

2
| + [17 − 2√17] ⋅ ln |𝑥 +

3 − √17

2
|) + 𝐶𝑜𝑛𝑠𝑡 

2. 

∫
(𝑥3 − 2𝑥2 + 3𝑥 + 4)𝑑𝑥

𝑥2(𝑥2 + 4𝑥 − 12)
=
45𝑥 ⋅ ln|𝑥 − 2| − 52𝑥 ⋅ ln|𝑥| + 151𝑥 ⋅ ln|𝑥 + 6| + 48

144𝑥
+ 𝐶𝑜𝑛𝑠𝑡 
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