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 (b) (i) cos( ) cos( )x y x y− − +  
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 (c) (4)F  
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    

    + − − +    
    
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 (d) ( )F n  
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    − − + − −    
    =

 − +
+ + − 
 
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
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 (e) 1rz −  
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2. (a) (i) (0)I  

   
0

dx x
π

= ∫      M1 

   2
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π

 =   
     A1 

   2 21 1 (0)
2 2
π= −  

   21
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  (ii) (1)I  

   
0

sen dx x x
π

= ∫  

   Sea cos xθ = .    (M1) por enfoque válido 

   d dsen ( 1) sen
d d

x x
x x
θ θ
= − ⇒ − =  

   (1)I∴  
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π
= −∫  

   [ ]0 0

d( )cos cos d
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xx x x x
x

ππ −
= − − ⋅∫   A1 

   [ ]0 0
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0
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= ⋅
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1

0

1

0

cos sen1
1 sen cos d ( 2)

n

n

x x x

n x x x I n

π

π

+

+
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  (iii) 1( 2) ( ) ( 2)
1

I n I n I n
n

+ = − +
+

  A1 

   ( 1) ( 2) ( 1) ( ) ( 2)n I n n I n I n+ + = + − +  
   ( 2) ( 2) ( 1) ( )n I n n I n+ + = +    M1 

   1( 2) ( )
2

nI n I n
n
+

+ =
+
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 (c) (i) (4)I  

   2 1 (2)
2 2

I+
=

+
     M1 

   3 0 1 (0)
4 0 2

I+ =  + 
    M1 

   23 1 1
4 2 2

π = ⋅ 
 
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π=      A1 

 
  (ii) (7)I  
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=
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     M1 

   6 3 1 (3)
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I+ =  + 
    M1 

   6 4 1 1 (1)
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I+  =   +  
 

   6 4 2
7 5 3

π  =   
  

 

   16
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[6] 
 (d) 0 sen 1x≤ ≤  for 0 x π≤ ≤ .    A1 

  Por lo tanto, 2sen sen 1x x≤ ≤ , implica que 

  
2 2 2

0

2 2 2 2

0 0

sen sen d

sen sen d sen 1d

n

n n

x x x x

x x x x x x x

π

π π

−

− −

⋅

≤ ⋅ ≤ ⋅

∫
∫ ∫

.  R1 

  Por lo tanto, (2 ) (2 1) (2 2)I n I n I n≤ − ≤ −  para  
  1n ≥ .       AG 

[2] 
 
 


