
 

 

Answer on Question #45971– Math – Integral Calculus 

Question: 

 Integrate the following expression with respect to 𝑥: 

∫ 𝑥 ⋅ cos 𝑎𝑥2 ⋅ 𝑑𝑥 

 

Solution: 

Let us change the variable of integration  

𝑡 = 𝑎𝑥2. 

Then the differential 𝑑𝑥 takes the form 

𝑑𝑥 = 𝑑√
𝑡

𝑎
=

𝑑𝑡

2√𝑡𝑎
 . 

Therefore 

∫ 𝑥 ⋅ cos 𝑎𝑥2 ⋅ 𝑑𝑥 = ∫ √
𝑡

𝑎
⋅ cos 𝑡 ⋅

𝑑𝑡

2√𝑡𝑎
=

1

2𝑎
∫ cos 𝑡 ⋅ 𝑑𝑡 . 

Consequently  

1

2𝑎
∫ cos 𝑡 ⋅ 𝑑𝑡 =

sin 𝑡

2𝑎
+ 𝑐𝑜𝑛𝑠𝑡 =

sin 𝑎𝑥2

2𝑎
+ 𝑐𝑜𝑛𝑠𝑡 . 

Thus the final answer is 

∫ 𝑥 ⋅ cos 𝑎𝑥2 ⋅ 𝑑𝑥 =
sin 𝑎𝑥2

2𝑎
+ 𝑐𝑜𝑛𝑠𝑡 . 

 

Answer:  

∫ 𝑥 ⋅ cos 𝑎𝑥2 ⋅ 𝑑𝑥 =
sin 𝑎𝑥2

2𝑎
+ 𝑐𝑜𝑛𝑠𝑡 . 
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