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 MARKING SCHEME 
 
1 (i) 5,6,6 −=−== yxx  B1B1B1 

 3
Deduct 1 if there are any extras 
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                                    18,2=x  

Stationary points are ),18(,),2( 2
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A1 
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Use of quotient rule (or equivalent) 
with at most one error 
Any correct form 
 
 

Using 0
d
d

=
x
y  to obtain quadratic eqn 

Solving quadratic  
If A0, give A1 for 18,2=x  

 (iii)  
B1 
  
B1 
  
B1  
B1  
B1 
 5

 
LH section: negative gradient, below  
x-axis  
Middle section: minimum to right of  
y-axis  
Crossing x-axis at 0,  3.6  
Maximum in RH section  
Approaching asymptotes correctly 

  (iv)  
B1 ft 
 
B1 ft 
 
B1 
 3

 
At least one negative section reflected 
 
Fully correct general shape (B0 if 
graph in (iii) has a section missing) 
Two sharp points on x-axis 

   (v) 5,, 2
9

2
1=k  B1B1B1 ft 

 3
Only isolated values can score 
   e.g 52

9 ≤≤ k  scores B0 
ft only for exactly equivalent work 
Max B2 if there are any extras 
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B1B1B1 ft 
 
M1  
A1 
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for 328 2 −+ rr  
 
 
 
Collecting terms 

   (b)  
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Solving 
x

x
x

x 1
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or 33 )1()1( −<− xxxx  

for )12(factoror 2
1 −= xx  

Considering intervals defined by three 
critical values 2

1 (ft), 0, 1 

Give M1 for 2
1  and either 0 or 1 

Dependent on M2 
Correct answer always earns 6 marks 
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M1 
A1 
 
 
M1 
 
A1 ft 
 
M1 
 
A1 ft 
A1 ft 
 
A1 
 8

Method for partial fractions 
 
 
 
Using partial fractions in at least two 
terms 
Three terms correct 
 
Cancelling to leave 3 fractions at 
beginning and/or 3 fractions at the end 
First 3 fractions correct 
Last 3 fractions correct (condone r 
instead of n) 
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3 (a)(i) j1252 +=α  

)j23)(j125(3 ++=α  
 
      j469 +−=  

 
B1 
 
 
M1 
A1 
 3

  
or 323 j8j36j5427 +++=α  

Multiplication and use of 1j2 −=  

 (ii)(A) 0)j23(20)j125()j469(2 =++++++− qp  
 
Real parts:   060518 =+++− qp  
Imaginary parts: 0401292 =++ p  
 

13,11 =−= qp  

 
M1  
A1 ft 
A1 ft 
M1 
A1 
 5

 
Equating real or imaginary parts 
 
  
Solving to find p and q 

      (B) Another root is j23* −=α  B1  

 136*))(( 2 +−=−− xxxx αα  

Equation is 0)12)(136( 2 =++− xxx  

 
M1 
 
M1 

 

 OR sum of roots 2
11)j23()j23( =+−++ β  M2  Correct equation (ft) 

   Condone a sign error 

 OR product of roots 2
13)j23)(j23( −=−+ β  M2  Correct equation (ft) 

 Third root is 2
1−  

 
A1 
 4

2
1−  always earns 3 marks 

   (b)(i) )61.3(13 ==α  

588.0arctanarg 3
2 ==α  

 
B1 
 
B1 
 2

Accept 3.6 
 
Accept °34,59.0,arctan 3

2  

       (ii)  M1 
 
A1 
 2

α  in 1st quadrant, circle centre α  
 
correct circle (touching real axis) and 
inside of circle shaded 

      (iii) (A) )61.1(2132 =−=−α  

(B) )61.5(2132 =+=+α  
 
(C) 
 18.1arg2 =α  

 
B1 ft 
 
B1 ft  
M1 
A1 ft 
 4

 
ft provided this is positive 
SR  Give B1 if (A) & (B) interchanged 
 
angle identified (e.g. on diagram)  
Accept °67  ( Note: °68 earns M1A0 ) 
M0 if region is not a circle, or if circle 
touches y-axis, etc 
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Alternatives for 3(a)(ii) (A) and (B)   Total 9 marks 
 
3(a)(ii)  Another root is j23* −=α  B1

 136*))(( 2 +−=−− xxxx αα  M1

 Equation is 0)2)(136( 2 =++− kxxx  M1
 Considering coefficients of x M1
 20266 =+− k  A1
 1=k  
 Third root is 2

1−  A1

 Considering coefficients of 2x  M1
 pk =−12  A1 ft
 Considering constant term, qk =13  
 13,11 =−= qp  A1

  

 
 
 
3(a)(ii)  Another root is j23* −=α  B1

 10** =++ γααγαα  M2
 10613 =+ γ  A1

 Third root is 2
1−=γ  A1

 
2

* p
−=++ γαα  M1

 
2

* q
−=γαα  M1

 
2

)(13,
2

6 2
1

2
1 qp

−=−×−=−  A1 ft

 13,11 =−= qp  A1
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True for 1for True +=⇒= knkn  
Hence true for all positive integers n 
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A1 
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Give A2 for 2 elements correct, 
        A1 for 1 element correct  
Correctly obtained 
 
Stated or clearly implied 
Dependent on previous 5 marks 

  (b)(i) kji 655226 +−  B2 
 2

Give B1 for one coordinate correct 
ISW  e.g. kji 542 +−=  

      (ii)  
When 4,6,0 −=== yxz  

Line is 
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A1 ft 
 3

Finding one point on the line 
One point correct 
or )5,0,4()15,8,0( −− or  
 
ft on point and direction (if (i) not 
used, direction must be correct) 
Condone omission of =r  
Accept any form 

 OR e.g. Eliminate z    ( 82 =+ yx ) 
 and put tx =  M1
              ty 28 −=  A1

               tz 2
515+−=  A1

  

     (iii) Substituting into 3rd plane, 
13)5()44()26(2 =+−−++ λλλ k  

             
k
1

=λ  

 
k

z
k

y
k

x 5,44,26 =−−=+=  

M1 
A1 ft 
 
M1 
M1  
A2 
 6

 
 
 
Finding λ  in terms of k 
At least 2 of x, y, z in terms of k  
Give A1 for two correct 

 OR e.g. Eliminating x in two ways, 
          2045 −=+ zy  
 35)8(10 −=++ zky  M2
  M1
 kzkykx /5,/44,/26 =−−=+=  A1A1A1

  
 
 
 
Finding one of x, y, z 
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Attempt at cofactors  
Attempt at 1/det M  
Correct inverse matrix 
  
Finding one of x, y, z  
Give A1 for two correct 

     (iv) When 0=k  there are no solutions 
The 3 planes form the sides of a prism 

M1 
A1 
 2

 
or Line of intersection of 2 planes is 
     parallel to 3rd plane 
or Planes intersect pairwise in three 
     parallel lines 

 



 
 
 

Examiner’s Report 



 



 



 


