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Q7 i        Show that      sin2x dx =  and that       cos x dx = 𝜋+ 2( )
0
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ii  Use the result in part i  to evaluate        2sinx + 3cosx dx( ) ( )
0
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Solution i( )
Since sin2x = 2sinxcosx

Also  sinx = cosx
d
dx

d sinx =  cosx dx( )

Now sin2xdx = 2sinxcosx dx = 2 sinx cosxdx
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= 2 sinx  d sinx = 2  = sinx  = sin -     sin0      
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Hence sin2x dx =
0

∫
𝜋
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Also cos2x = cos x - sin x  ------------  12 2 ( )
sin x + cos x = 12 2

⟹ sin x = 1 - cos x  ------------  22 2 ( )
From equation 1  and equation 2( ) ( )

cos2x = cos x -  1 - cos x = cos x - 1 + cos x = 2cos x - 12 2 2 2 2

cos2x + 1 =  2 cos x2

= cos x
1 + cos2x
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⟹  cos xdx =   dx = dx + cos2x dx
0
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  = x  +  =   +  sin2 - sin2 0
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=  +  sin  - sin 0 =  +  1 =  +
𝜋
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⟹  cos x dx =  𝜋+ 2
0

∫
𝜋
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I = 2sinx + 3cosx  dx      ------------  1
0
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Now 2sinx  + 3cosx = 4sin x + 9cos x + 12sinxcosx ( )2 2 2

             = 4sin x + 9cos x + 6 2sinxcosx   --------- 22 2 ( ) ( )
Also

sin x + cos x = 12 2

⟹ sin x = 1 - cos x  -----------  32 2 ( )
2sinxcosx = sin2x  --------------- 4  ( )

Putting equation 3  & equation 4  in equation 2( ) ( ) ( )
2sinx + 3cosx =  4 1 - cos x  + 9 cos x + 6 sin2x( )2 2 2

= 4 - 4cos x + 9cos x + 6sin2x2 2

= 4 + 5cos x + 6sin2x  ----------  52 ( )
Putting equation 5  in equation 1( ) ( )

I = 4 + 5cos x + 6sin2x dx
0

∫
𝜋

4 2

 

Preview from Notesale.co.uk

Page 1 of 2


