
∫ 𝑥ଶ sinିଵ(𝑥ଷ/ଶ) dx 

Let  t = 𝑥ଷ/ଶ  then  𝑡ଶ/ଷ = x 

dt =  3/2 x1/2 dx   

dx = 2/3 x-1/2 dt = 2/3 t-1/3 dt 

 

∫ 𝑥ଶ sinିଵ(𝑥ଷ/ଶ) dx  = ∫(𝑡ସ/ଷ ) sinିଵ(𝑡) (2/3 t-1/3 dt ) = 2/3 ∫ 𝑡 sinିଵ(𝑡)𝑑𝑡   --- Eqn  .. 1 

 

Applying Integration by parts 

Let I   = ∫ 𝑡 sinିଵ(𝑡)𝑑𝑡  =  sinିଵ𝑡 ∫ 𝑡 𝑑𝑡 - ∫
ଵ

√ଵି௧మ
 ௧

మ

ଶ
 dt 

 = (sinିଵ𝑡)
௧మ

ଶ
  -  1/2 ∫

ଵ

√ଵି௧మ
 ௧

మ

ଵ
 dt  ------  Eqn 2 

Let   J = ∫
௧మ

√ଵି௧మ
 dt 

Let t = sin 𝜃 then    dt = cos 𝜃 𝑑𝜃 

J = ∫
(ୱ୧୬ ఏ)మ ୡ୭ୱ ఏ ௗఏ

ୡ୭ୱ ఏ 
  =  ∫(sin 𝜃)ଶ 𝑑𝜃 = 1/2∫(1 − cos 2𝜃)𝑑𝜃 = ½ ( 𝜃) - ¼ sin 2𝜃 

J = ½ (sinିଵ𝑡) - ¼ sin( 2(sinିଵ 𝑡)) = ½ (sinିଵ𝑡) -1/2 [ sin(sinିଵ 𝑡) cos(sinିଵ 𝑡) ] 

J = ½ (sinିଵ𝑡) –( ½)  𝑡 √1 − 𝑡ଶ + C 

Substituting J in Eqn 2 

I = (sinିଵ𝑡)
௧మ

ଶ
 - 1/4(sinିଵ𝑡) + ¼ 𝑡 √1 − 𝑡ଶ = (sinିଵ𝑡) (ଶ௧మିଵ

ସ
)  + ¼ 𝑡 √1 − 𝑡ଶ + C 

Substituting t value  in I  

I = (sinିଵ𝑥ଷ/ଶ) (ଶ௫యିଵ

ସ
)   + ¼ 𝑥ଷ/ଶ √1 − 𝑥ଷ/ଶ 

Substituting I value  in Eqn ..1  

∫ 𝑥ଶ sinିଵ(𝑥ଷ/ଶ) dx  =2/3 [(sinିଵ𝑥ଷ/ଶ) (ଶ௫యିଵ

ସ
)   + ¼ 𝑥ଷ/ଶ √1 − 𝑥ଷ/ଶ ] + C 

 = (sinିଵ𝑥ଷ/ଶ) (ଶ௫యିଵ

଺
)   + 1/6 𝑥ଷ/ଶ √1 − 𝑥ଷ/ଶ + C 

 

 

 


