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   0.5 1.53 d 2x A x x Ax c       M1 
A1 

 
3.1a 
1.1b 

 

Uses limits and sets =    2 22 2 8 4 2 1 2A A A A        M1 1.1b 

Sets up quadratic and 
attempts to solve 

Sets up quadratic and attempts 
2 4b ac  M1 1.1b 

 72,
2

A    and states that 

there are two roots                              

States 2 4 121 0b ac   and hence 
there are two roots  

A1 2.4 

(5 marks) 
Notes: 

M1:   Integrates the given function and achieves an answer of the form  1.5kx Ax c   where k is 
 a non- zero constant 
A1:  Correct answer but may not be simplified  

M1:  Substitutes in limits and subtracts. This can only be scored if dA x Ax  and not 
2

2

A   

M1:   Sets up quadratic equation in A and  either attempts to solve or attempts 2 4b ac  

 A1:    Either 72,
2

A     and states that there are two roots    

           Or states 2 4 121 0b ac   and hence there are two roots 
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Attempts 
6

6
8 8 (1 )
7 1 7 1

a a rS S
r r


    

 
 M1 2.1 

                                     681 (1 )
7

r                        M1 2.1  

                                     6 1 ..
8

r r               M1 1.1b 

                                     1
2

r      (so 2)k    A1 1.1b 

(4 marks) 
Notes: 

M1:  Substitutes the correct formulae for S  and 6S  into the given equation 6
8
7

S S    

M1:  Proceeds to an equation just in r 
M1:  Solves using a correct method 

A1:  Proceeds to 1
2

r    giving 2k    
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11 (a) f ( ) 5x  B1 1.1b 

 (1)  
(b) Uses  12(3 ) 5 30

2
x x      M1 3.1a 

Attempts to solve by multiplying out bracket, collect terms etc   
3 31
2

x   M1 1.1b 

                             62
3

x   only A1 1.1b 

 (3)  
(c) Makes the connection that there must be two intersections. 

Implied by either end point 5k   or  11k  M1 2.2a 

                                                                 : , 5 11k k k   A1 2.5 

 (2)  

                                    (6 marks) 
Notes: 
(a)    
B1:  f ( ) 5x Also allow  f ( ) 5,x    

(b) 

M1:   Deduces that the solution to 1f ( ) 30
2

x x   can be found by solving  

 12(3 ) 5 30
2

x x       

M1:   Correct method used to solve their equation. Multiplies out bracket/ collects like terms 

A1:   62
3

x  only. Do not allow 20.6 

(c) 
M1:  Deduces that two distinct roots occurs when y k  intersects f ( )y x  in two places. This 
 may be implied by the sight of either end point. Score for sight of either 5k   or 11k  

A1:  Correct solution only  : , 5 11k k k   
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