
9.2  Answers
A-Level Pure Mathematics : Year 2

Integration III
Answer 1
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( b ) Equate curve with line, then solve.

( 2x − 1 )
 3 
 2 = 8
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[ 2 marks ]
( c ) Shaded area, S, is area of rectangle less area under the curve.
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[ 4 marks ]



Answer 2
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Answer 3
( a ) With four strips the trapezium rule becomes,

       ∫
 b

a
y dx ≈

 1 
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h { ( y0 + y4 ) + 2 ( y1 + y2 + y3 )  }

R ≈
 1 
 2 

×
 1 
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{(0.4805 + 1.9218) + 2 (0.8396 + 1.2069 + 1.5694)}

≈ 2.41

[ 3 marks ]

   ( b ) Integration by parts with a sneaky 1 inserted...

      R = ∫
 4

2
 ( ln x )2  × 1  dx

 Without worrying about the limits for now...

      (Or the constant of algebraic integration)
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= ( ln x )2  x       −  ∫   2 ( ln x )  
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= ( ln x )2  x       −  2x ln x + ∫  2 dx

Now to put in the limits...

= [ x ( ln x )2  − 2x ln x + 2x ]
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= 4 ( ln 4 )2 − 8 ln 4 + 8 − 2 ( ln 2 )2 + 4 ln 2 − 4

= 4 ( 2 ln 2 )2 − 16 ln 2 + 8 − 2 ( ln 2 )2 + 4 ln 2 − 4

= 14 ( ln 2 )2 − 12 ln 2 + 4

  a = 14,  b = − 12    c = 4Which is of the form required with and

[ 5 marks ]



Answer 4

CLEVER METHOD using a difference of two squares.
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[ 4 marks ]

STANDARD METHOD using the quotient rule.
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[ 4 marks ]



Answer 5
( a )

x = cos3 θ ⇒
 dx 
 dθ 

= 3 cos2 θ (− sin θ )

 θ = arccos ( 3  x  )Also,
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= ∫
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[ 4 marks ]

( b ) First note the two relations that...

cos2 2θ + sin2 2θ = 1

    cos2 2θ − sin2 2θ = cos 4θADD
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[ 4 marks ]



( c )
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