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4756 (FP2) Further Methods for Advanced Mathematics 
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For ∫ − θθ d)2cos1( 2  
Correct integral expression 
including limits (may be implied 
by later work) 
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lost ] 

 (b)(i)  
 
 
 

2)3(1
1)(f

x
x

++
=′  

( )22)3(1

)3(2
)(f

x

x
x

++

+−
=′′  

 
M1 
 
 
 
A1 
 
M1 
A1 
 4

Applying 
21

1arctan
d
d

u
u

u +
=  

            or 2
d 1
d sec
y
x y

=  

 
 
Applying chain (or quotient) rule

     (ii) π3
1)0(f =  

 
3)0(f,)0(f 8

1
4
1 −=′′=′  

...3)3arctan( 2
16
1

4
1

3
1 +−+=+ xxx π  

B1 
 
 
M1 
 
A1A1 ft 
 4

Stated; or appearing in series 
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Integrating (award if x is 
missed) 
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Condone a proof which neglects 
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  2(a) 4th roots of θπ jj
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Accept 
1
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Implied by at least two correct 
(ft) further values 
or stating 1,)0(,1,2 −−=k  
 
 
Points at vertices of a square 
centre O 
or  3 correct points (ft) 
or  1 point in each quadrant 
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Obtaining a geometric series  
Summing (M0 for sum to 
infinity) 
 
 
 
 
 
 
Give A1 for two correct terms in 
numerator 
 
Equating real (or imaginary) 
parts 
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3 (i) Characteristic equation is 
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eigenvalue  
Equation relating x and y 
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B0 if P is singular 
 
 
For B2, the order must be 
consistent 
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Obtaining at least one element 
in a product of three matrices 
 
 
 
 
Give A1 for one of b, c, d 
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For arcosh  or  
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Using 1cosh22cosh 2 −= xx  
 
 
Considering D, or completing 
square, or considering turning 
point 
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 OR Gradient xxg 2cosh2cosh6 −=  B1
 )cosh43(sinh22sinh4sinh6 xxxxg −=−=′  
      0when0 == x  (only) M1
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 Max value 0when4 == xg  
 So g is never equal to 5 A1
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turning point 
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