
 

 

Answer on Question #50472 – Math – Integral Calculus 

Solve ∫((1+∜x)/((1+√x))dx.  

Solution 

We’ll use a substitution 𝑡 = √𝑥
4

 to avoid radicals. 

∫
1 + √𝑥

4

1 + √𝑥
𝑑𝑥 = ∫

1 + √𝑥
4

1 + (√𝑥
4

)
2 𝑑𝑥 = |

𝑡 = √𝑥
4

𝑥 = 𝑡4

𝑑𝑥 = 4𝑡3𝑑𝑡

| = ∫
1 + 𝑡

1 + 𝑡2
∙ 4𝑡3𝑑𝑡 = 4 ∫

𝑡4 + 𝑡3

𝑡2 + 1
𝑑𝑡

= 4 ∫
𝑡2(𝑡2 + 1) + 𝑡(𝑡2 + 1) − (𝑡2 + 1) − 𝑡 + 1

𝑡2 + 1
𝑑𝑡

= 4 ∫ (𝑡2 + 𝑡 − 1 −
𝑡

𝑡2 + 1
+

1

𝑡2 + 1
) 𝑑𝑡

= 4 ∫ 𝑡2𝑑𝑡 + 4 ∫ 𝑡𝑑𝑡 − 4 ∫ 𝑑𝑡 − 4 ∫
𝑡

𝑡2 + 1
𝑑𝑡 + 4 ∫

1

𝑡2 + 1
𝑑𝑡

= 4 ∙
𝑡3

3
+ 4 ∙

𝑡2

2
− 4 ∙ 𝑡 − 4 ∫

𝑡

𝑡2 + 1
𝑑𝑡 + 4 tan−1 𝑡 + 𝐶

=
4

3
𝑡3 + 2𝑡2 − 4𝑡 + 4 tan−1 𝑡 + 𝐶 − 2 ∫

2𝑡𝑑𝑡

𝑡2 + 1

=
4

3
𝑡3 + 2𝑡2 − 4𝑡 + 4 tan−1 𝑡 + 𝐶 − 2 ∫

𝑑(𝑡2 + 1)

𝑡2 + 1
= |substitution 𝑢 = 𝑡2 + 1|

=
4

3
𝑡3 + 2𝑡2 − 4𝑡 + 4 tan−1 𝑡 + 𝐶 − 2 ∫

𝑑𝑢

𝑢

=
4

3
𝑡3 + 2𝑡2 − 4𝑡 + 4 tan−1 𝑡 − 2 ln|𝑢| + 𝐶

=
4

3
𝑡3 + 2𝑡2 − 4𝑡 + 4 tan−1 𝑡 − 2 ln|𝑡2 + 1| + 𝐶

=
4

3
√𝑥34

+ 2√𝑥 − 4√𝑥
4

+ 4 tan−1 √𝑥
4

− 2 ln(√𝑥 + 1) + 𝐶 

where  C  is an arbitrary real constant, the sign | | of absolute value is omitted, because expression 

√𝑥 + 1 is positive.   

We used the next table integrals: ∫ 𝑦𝑛𝑑𝑦 =
𝑦𝑛+1

𝑛+1
+ 𝐶, 𝑛 ≠ −1, ∫

𝑑𝑦

𝑦
= 𝑙𝑛|𝑦| + 𝐶,  

∫
𝑑𝑦

1+𝑦2 = 𝑡𝑎𝑛−1(𝑦) + 𝐶, where 𝐶 is an arbitrary real constant, 𝑡𝑎𝑛−1(𝑦) means the inverse tangent 

function (it is sometimes called arctan (𝑦)). 

Answer: 

∫
1 + √𝑥

4

1 + √𝑥
𝑑𝑥 =

4

3
√𝑥34

+ 2√𝑥 − 4√𝑥
4

+ 4 tan−1 √𝑥
4

− 2ln(√𝑥 + 1) + 𝐶 
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