
 

 

Answer on Question #52103 – Math – Integral Calculus 

Integrate with respect to x: ∫
𝑥

7+𝑥2 𝑑𝑥
3

−1
 

Solution 

∫
𝑥

7 + 𝑥2
𝑑𝑥

3

−1

=
1

2
∫

1

7 + 𝑥2
𝑑(𝑥2 + 7)

3

−1

= |𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛 𝑡 = 𝑥2 + 7,
𝑑𝑡

𝑡
= 𝑑(ln (𝑡))|

=
1

2
ln(𝑥2 + 7) |

3
−1

=
1

2
(ln(32 + 7) − ln((−1)2 + 7)) =

1

2
ln (

32 + 7

(−1)2 + 7
) =

ln 2

2
. 

Answer: 
ln 2

2
. 

∫ (𝑥 +
1

√𝑥
) 𝑑𝑥

4

1

 

Solution 

∫ (𝑥 +
1

√𝑥
) 𝑑𝑥

4

1

= ∫ 𝑥𝑑𝑥

4

1

+ ∫
1

√𝑥

4

1

𝑑𝑥 =
𝑥2

2
|
4
1

+ 2 ∫
1

2√𝑥

4

1

𝑑𝑥 =
42

2
−

12

2
+ 2 ∫ 𝑑√𝑥

4

1

=
15

2
+ 2√𝑥 |

4
1

=

=
15

2
+ 2(√4 − √1) =

15

2
+ 2(2 − 1) =

15

2
+ 2 =

19

2
= 9.5. 

Answer: 𝟗. 𝟓. 

Integrate with respect to 𝑥: ∫ sec 𝑥 ∙ tan 𝑥  𝑑𝑥. 

Solution 

Method 1 (substitution). 

∫ sec 𝑥 ∙ tan 𝑥  𝑑𝑥 = ∫
sin 𝑥

cos2 𝑥
𝑑𝑥 = |𝑢 = sec 𝑥, 𝑑𝑢 = 𝑑 (

1

cos 𝑥
) = −

− sin 𝑥

cos2 𝑥
𝑑𝑥 = sec 𝑥 ∙ tan 𝑥 𝑑𝑥| = 

= ∫ 𝑑𝑢 = 𝑢 + 𝐶 = sec 𝑥 + 𝐶, where 𝐶 is an arbitrary real constant. 

Method 2 (integration by parts). 

∫ sec(𝑥) ∙ tan ( 𝑥)  𝑑𝑥 = ∫
sin ( 𝑥)

cos2( 𝑥)
𝑑𝑥 = ∫ sin(𝑥) 𝑑(tan(𝑥)) = |𝑢 = sin(𝑥) , 𝑑𝑣 = 𝑑(tan(𝑥)), 𝑑𝑢 =

cos(𝑥) 𝑑𝑥, 𝑣 = tan(𝑥)| = sin(𝑥) tan(𝑥) − ∫ tan(𝑥) cos(𝑥) 𝑑𝑥 =
𝑠𝑖𝑛2(𝑥)

cos(𝑥)
− ∫ sin(𝑥) 𝑑𝑥 =

                                 =  
𝑠𝑖𝑛2(𝑥)

cos(𝑥)
+ cos(𝑥) + 𝐶 =

𝑠𝑖𝑛2(𝑥)+𝑐𝑜𝑠2(𝑥)

cos(𝑥)
+ 𝐶 =

1

cos(𝑥)
+ 𝐶 = sec(𝑥) + 𝐶, 

where 𝐶 is an arbitrary real constant. 

Answer: 𝐬𝐞𝐜 𝒙 + 𝑪. 

 

Integrate with respect to 𝑥: ∫ csc 2𝑥 𝑑𝑥. 

Solution 



 

 

First we use Trigonometric Identity, namely Reciprocal Identity: csc 𝑥 =
1

sin 𝑥
. So, csc 2𝑥 =

1

sin 2𝑥
. 

∫ csc 2𝑥 𝑑𝑥 = ∫
1

sin 2𝑥
𝑑𝑥. 

Method 1. 

Let’s multiply and divine the integrand, i.e. the function that is to be integrated, 
1

sin 2𝑥
 by sin 2𝑥: 

∫
1

sin 2𝑥
𝑑𝑥 = ∫

sin 2𝑥

sin2 2𝑥
𝑑𝑥 = |

𝑃𝑦𝑡ℎ𝑎𝑑𝑜𝑟𝑒𝑎𝑛 𝑖𝑑𝑒𝑛𝑡𝑖𝑡𝑦

sin2 2𝑥 = 1 − cos2 2𝑥
| = ∫

sin 2𝑥

1 − cos2 2𝑥
𝑑𝑥 = −

1

2
∫

𝑑 cos 2𝑥

1 − cos2 2𝑥

= |𝑡 = cos 2𝑥| = −
1

2
∫

𝑑𝑡

1 − 𝑡2
= |

1

1 − 𝑡2
=

1

(1 − 𝑡)(1 + 𝑡)
=

1

2
(

1

1 − 𝑡
+

1

1 + 𝑡
)| = 

= −
1

4
∫

𝑑𝑡

1 − 𝑡
−

1

4
∫

𝑑𝑡

1 + 𝑡
=

1

4
∫

𝑑𝑡

𝑡 − 1
−

1

4
∫

𝑑𝑡

𝑡 + 1
= −

1

4
𝑙𝑛 |

𝑡 + 1

𝑡 − 1
| + 𝐶 =

1

4
ln|1 − 𝑡| −

1

4
ln|1 + 𝑡| + 𝑐

=
1

4
ln |

1 − 𝑡

1 + 𝑡
| + 𝑐. 

Thus,  

∫ csc 2𝑥 𝑑𝑥 =
1

4
ln |

1−cos 2𝑥

1+cos 2𝑥
| + 𝑐 =

1

4
ln |

2𝑠𝑖𝑛2(𝑥)

2𝑐𝑜𝑠2(𝑥)
| + 𝑐 =

1

4
ln|𝑡𝑎𝑛2(𝑥)| + 𝑐 =

1

2
ln|tan (𝑥)| + 𝑐, where 𝑐 is an 

arbitrary real constant. 

Method 2. 

∫
1

sin 2𝑥
𝑑𝑥 = ∫

𝑑𝑥

2 sin(𝑥)cos (𝑥)
= |𝑑𝑖𝑣𝑖𝑑𝑒 𝑡ℎ𝑒 𝑛𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟 𝑎𝑛𝑑 𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 𝑏𝑦 𝑐𝑜𝑠2(𝑥)| = ∫

𝑑𝑥

𝑐𝑜𝑠2(𝑥)

2 sin(𝑥)cos (𝑥)

𝑐𝑜𝑠2(𝑥)

=

1

2
∫

𝑑(tan(𝑥))

tan (𝑥)
= |𝑦 = tan (𝑥)| =

1

2
∫

𝑑𝑦

𝑦
=

1

2
ln|𝑦| + 𝑐 =

1

2
ln|tan (𝑥)| + 𝑐, where 𝑐 is an arbitrary real constant. 

Answer:   
𝟏

𝟐
𝐥𝐧|𝐭𝐚𝐧 (𝒙)| + 𝒄   

Integrate with respect to 𝑥: ∫ sin 𝑥  𝑑𝑥. 

Solution 

∫ sin 𝑥  𝑑𝑥 = − cos 𝑥 + 𝐶, 𝐶 ∈ 𝑅. 

Answer : − 𝐜𝐨𝐬 𝒙 + 𝑪. 

Integrate with respect to 𝑄: ∫ (2 sin 𝑄 − 5 cos 𝑄)𝑑𝑄
𝜋

3
 

0
. 

Solution 

∫ (2 sin 𝑄 − 5 cos 𝑄)𝑑𝑄

𝜋
3

 

0

= (−2 cos 𝑄 − 5 sin 𝑄) |

𝜋

3
0

= −2 ∙
1

2
− 5 ∙

√3

2
+ 2 − 0 = 1 −

5√3

2
=

2 − 5√3

2

≈ −3.33013. 

Answer: 
𝟐−𝟓√𝟑

𝟐
≈ −𝟑. 𝟑𝟑𝟎𝟏𝟑. 

Integrate with respect to v : ∫ (4𝑣 − 2)𝑑𝑣
1

63
 



 

 

Solution 

Method 1 

∫(4𝑣 − 2)𝑑𝑣

1

63

= (4
𝑣2

2
− 2𝑣) |

1
63

= (4
12

2
− 2 ∙ 1) − (4

632

2
− 2 ∙ 63) = −7812. 

Method 2 

∫(4𝑣 − 2)𝑑𝑣

1

63

=
1

4
∫(4𝑣 − 2)𝑑(4𝑣 − 2) = |𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛 𝑡 = 4𝑣 − 2, 𝑡(63) = 250, 𝑡(1) = 2|

1

63

=
1

4
∫ 𝑡𝑑𝑡 =

1

4

2

250

𝑡2

2
|

250

2

=
1

8
(22 − 2502) = −7812 

Answer: -7812. 

 

Integrate with respect to 𝑥: ∫ (7 − 4𝑥)2𝑑𝑥
1

0
. 

Solution 

Method 1. 

∫(7 − 4𝑥)2𝑑𝑥

1

0

=  ∫(49 − 56𝑥 + 16𝑥2)𝑑𝑥

1

0

= 49𝑥 − 28𝑥2 +
16𝑥3

3
|0
1 =

79

3
. 

Method 2. 

∫(7 − 4𝑥)2𝑑𝑥

1

0

= −
1

4
∫ (7 − 4𝑥)2𝑑(7 − 4𝑥) = |𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛 𝑡 = 7 − 4𝑥, 𝑡(0) = 7, 𝑡(1) = 3|

1

0

= −
1

4
∫ 𝑡2𝑑𝑡 = −

1

4

𝑡3

3
|

7

33

7

= −
1

12
(33 − 73) =

316

12
=

79

3
 

Answer:  
𝟕𝟗

𝟑
. 
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