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4.   
x2 – y2 = 21  and  xy = – 10  
 
 
 ±
  

( 5 – 2i )   

M1 

M1 

 
Attempt to equate real and imaginary parts of 
(x + iy)2 and 21 –20i 
Obtain each result 
Eliminate to obtain a quadratic in x2 or y2

 
A1A1 
M1 

 
A1 

 

 
 
 
 
6 
 
6 

Solve to obtain  x = (±) 5  or  y = (±) 2   
 
Obtain correct answers as complex numbers 

5. 
 (i)     (r + 1)2 – r(r + 2)

(r + 2)(r + 1) 
  

          
+

1
(r 1)(r + 2)

 
  

 

(ii)       EITHER    

       2
3

– 1
2

+ 3
4

– 2
3
   ...  n + 1

n + 2
– n

n + 1
 
  

 
+ 1

n + 2 
         n – 1

2
 
  

         

         OR 

 

 

  

  

(iii)      1
2

 
  

 

M1 
 
 
 
A1 
 
 
 

A1 

A1 

 

 

Express terms as differences using (i) 

Each term correct 
 
Obtain value from their sum to n terms 

 
M1 
 

 
M1 
 

 
 
 
M2 
 
A1A1 
 
B1 ft 

 
 
 
 
2 
 
 

 
 
 
 
 
 
 
4 
 
 
 
 
 
 
 
1 
 
7 

Show correct process for subtracting fractions 

 
 
Obtain given answer correctly 
 
 
 
 

 
At least first two and last term correct 
 
Show or imply that pairs of terms cancel 
 
Obtain correct answer in any form 
 

State that   Σ
n

u
r = 1

r = f(n + 1) – f(1)   

6. 
 2) 

    Through origin with positive slope 

(ii)  0 or 0 +0i  and 2 + 2i 

B1 

B1 
B1 

ftB1f
t 

 
 
 

 

2 

wing correct features, each mark 
independent 
 

 
Obtain intersections as complex numbers 

(i)   Circle 
      Centre (0,
      Radius 2 
      Straight line 
  
 

B1 
B1 

 
B1

 
5
 

 
7 

Sketch(s) sho

 
 

8.  (a) (i)   
 

EITHER  

+ β
2 = – 4   

 OR 

α + β = 2     αβ = 4  

       (ii)    
2

              
       

α

              
 
     (iii)    
              

             x
2 + 4x + 16 = 0  

B1B1 

1 

M1 
1 

1 

 
 

 
 

 
 

alues stated 
 
 

btain given answer correctly 
 

eric values of roots, square and add 
btain given answer correctly 

 
State or use  

 
 
M1 
A
 

A
 
 
B

2

 
 
2

 
 

 

V

Use  α
2 + β

2 = (α + β)2 – 2αβ   
O

Find num
O

α
2
β

2 = 16  
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)   (i)   p = 2 

        (ii)   a = 44 

1 

1 

1 

1 

1 
 
A1ft 

 

 

 
 

 

 
 

 
1 

Or use substitution u = x2   
quadratic equation of correct 

a nge and square 

Obtain   

 
 
 
(b
 
 
 

 
M
 
A
 
 
M
 
A
 
M

 

 
3
 
 
 

2

 

2

1

Write down a 
orm or re rraf

x2 + 4x + 16 = 0    
 
Use sum or product of roots to obtain 6p =12 

r  6p3 = 48 
Obtain p = 2 
 
Attempt to find  

 O

Σαβ   numerically or in terms 
f p or substitute their 2, 4 or 6 in equation  

Obtain 11p2  
 

o

 
9. 

⎜ 0 1 ⎠
⎟

, e.g. (0,1) transforms to (3,1) 
 

(iii)    M =  

 
(iv) 

         Mk =   

                  

1B1 
 

1B1 

 

1 

B1 

1 
 

1 

A1 

A1 

2 

 
 

 
 

 
 
 

 

12 

ach column correct  
 

ne example or sensible explanation 

 

t CD ) 
btain given answer 

 
xplicit check for n = 1or n = 2 

 
 
Induction hypothesis that result is true for Mk  
 
Attempt to multiply MMk or vice versa 
 
Element 3(2k+1 –1) derived correctly 

ll other elements correct 

xplicit statement of induction conclusion 
 

(i)   ⎛ 2 0 ⎞    
⎝

 
(ii)    Shear

⎝

⎛
⎜

2
0
 3
1 ⎠

⎞
⎟    

 
⎝

⎛
⎜

2k

0
 3(2k – 1)

1 ⎠

⎞
⎟   .  

⎝

⎛
⎜ 2

k + 1

0
 3(2k + 1 – 1)

1 ⎠

⎞
⎟   .   

 
B

 
 
B
 

 
M1 
A
 

 
 
M

M
 
A1 

 

 

 
 
 
2

 
 
 
2

 
 
 
 

 
 
 
6
 

 
E

 
 
O
 

 
Attempt to find DC (no
O

E

A
 
E
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  Mark Total 
 
 
1. 
 

 
 (i)   2 + 16i –i –8i2 
       10 +15i 
(ii) 
 

         1
5
(10 + 15i)  or  2 +  3i 

  

 
M1 
A1 
M1 
A1 
 
A1ft 
 

 
 
2 
 
 
 
3 
 
5 

 
Attempt to multiply correctly 
Obtain correct answer 
Multiply numerator & denominator by conjugate 
Obtain denominator 5 
 
Their part (i) or 10 + 15i derived again / 5 
 

 
2. 

 

12 = 1
6
 × 1 × 2 × 3 

  

  
1
6
 n(n + 1)(2n + 1) + (n + 1)2 

  
 
   

 1
6
 (n + 1)(n + 2){2(n + 1) + 1}  

 
 
B1 
 
 
M1 
 
DM1 
 
 
A1 
 
A1 
 

 
 
 
 
 
 
 
 
 
 
5 
 
5 

 
 
Show result true for n = 1or 2 
 
 
Add next term to given sum formula, any letter OK 
 
Attempt to factorise or expand and simplify 
 
 
Correct expression obtained  
 
Specific statement of induction conclusion, with no 
errors seen 

3. 
 
 
 
 

(i)    

2
⎣

⎡
⎢

2
1

 1
3 ⎦

⎤
⎥ – 1

⎣

⎡
⎢

1
1

 1
3 ⎦

⎤
⎥ + 3

⎣

⎡
⎢

1
1

 2
1 ⎦

⎤
⎥  

  
 2 x 5 – 1 x 2 +3 x -1 
  5 
(ii) 
 

 
 
 
M1 
 
 
A1 
A1 
B1ft 
 

 
 
 
 
 
 
3 
 
1 
 
4 

 
 
 
Show correct expansion process, allow sign slips 
  
 
Obtain correct (unsimplified) expression 
Obtain correct answer 
State that M is non-singular as det M non-zero,    ft 
their determinant 
 

4.  

 
u2 + 4u + 4   
 
 u3 + 6u2 + 12u + 8       

 

   

 

 
u = 3 5   

  
x = 2 + 3 5   

 

 
B1 
 
 
 
 
 
M1 
 
A1 
 
A1ft 
 
A1ft 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
5 
 
5 
 

 
u + 2  squared and cubed correctly   
 
 
 
 
 
Substitute these and attempt to simplify 
Obtain  u3 – 5 = 0  or equivalent 
 
Correct solution to their equation 
 
Obtain 2 + their answer 
[ Decimals score 0/2 of final A marks] 
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9. 

(i)   r + 2 – r
r(r + 2) 

  

    2
r(r + 2)

 
                                        AG 

 (ii) 

       

 

 

 

            

3
2

– 1
n + 1

– 1
n + 2

 
  

(iii)  (a) 

                  

3
2
 
  

        (b)   

               

1
n + 1

+ 1
n + 2

 
   

 

M1 
 
 
A1 
 
 
M1 
 
M1 
 
 
A1 
 
A1 
 
 
A1 
 
 
 
B1ft 
 
 
 
M1 
 
A1 ft 

 
 
 
2 
 
 
 
 
 
 
 
 
 
 
 
 
 
5 
 
 
1 
 
 
 
 
 
2 
 
10 

Show correct process for subtracting fractions 
 
 
Obtain given answer correctly 
 
 
Express terms as differences using (i) 
 
Express 1st 3 (or last 3) terms so that cancelling 
occurs 

Obtain  1 + 1
2
   

Obtain  – 1
n + 2

,  – 1
n + 1

   

 
Obtain correct answer in any form 
 
 
Obtain value from their sum to n terms 
 
 
 
Using (iii) (a) – (ii) or method of differences again
[ ∞→n  is a method error ] 
Obtain answer in any form 

10. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i)   
α + β + γ = 9 

  

 
(ii)     
 

          
p = 9 – α

2
 
  

 
(iii)     αβγ = 29   
 
(iv)     
           α(p2 + q2) = 29   
            

 

 

           q = 29
α

 – (9 – α)2

4
  

 
 

(iv) Alternative method 

     
272 22 =++ qppα

  

 

    q = 27 – (9 – α)2

4
– α(9 – α)  

 

 
 
B1 
 
B1 
M1 
A1 
A1 
 
 
B1 
 
M1 
A1ft 
 
M1 
 
M1 
 
A1 
 
 
 
 
M1 
A1 
 
M1 
 
M1 
 
A1 

 
 
1 
 
 
 
 
4 
 
 
1 
 
 
 
 
 
 
 
 
5 
 
11 

 
 
 
 
State or use other root is p - iq 
Substitute into (i) 
Obtain  2p + α = 9   
Obtain correct answer a.e.f. 
 
 
 
 
Substitute into (iii) 
Obtain unsimplified expression with no i’s 
 
Rearrange to obtain q or q2   
 
Substitute their expression for p a.e.f.  
 
Obtain correct answer a.e.f. 
 
 
 
Substitute into 27=++ γαβγαβ  
Obtain unsimplified expression with no i’s 
 
Rearrange to obtain q or q2   
 
Substitute their expression for p a.e.f.  
 
Obtain correct answer a.e.f. 
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i)   
⎝

⎛
⎜

7
0
 4

– 1 ⎠

⎞
⎟    

(ii)     
⎝

⎛
⎜

3
0

 0
3 ⎠

⎞
⎟    

     k = 3 

B1 

B1 

 

B1 

 

B1 

Two elements correct 

All four elements correct 

 

A – B correctly found 

 

Find k 

1. 

 

 

2 

 

 

 

2 

4 

2 

 

 

 

 (i) 

 

 (ii) 
⎝

⎛
⎜

1
0
 – 1

1 ⎠

⎞
⎟   

M1 

A1 

 

 

 B1 B1 

 

2 

 

 

2 

4 

For  2 other correct vertices 

For completely correct diagram 

 

 

Each column correct 

3. 

3  
(i)   2 + 3i 

(ii) 

          

        

         p = -4 

       

       q = 13 

B1 
 
M1 
 
 
A1 
M1 
A1 
 

1 
 

 

 

 

 

4 

5 

 

Conjugate seen 
 

Attempt to sum roots or consider x terms  in 
expansion or substitute 2 – 3i into equation 
and equate imaginary parts 
 
Correct answer 
 
Attempt at product of roots or consider last 
term in expansion or consider real parts 
Correct answer 
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10

. 

(i)   α + β + γ = 2       αβγ = – 4  

 αβ + βγ + γα = 3   

(ii)  

      α + 1 + β + 1 + γ + 1 = 5   

      p = -5 

(iii) 

 

 

 

       q = -2 

 

B1 B1 

B1 

M1 

A1ft 

A1ft 

M1* 

A1 

DM1 

A1ft 

A1ft 
 
 
M2 
A1 
M1 
A2 
A1 A1 

 

3 

 

 

3 

 

 

 

 

5 

11

Write down correct values 

 

Sum new roots 

Obtain  numeric value using their (i) 

p is negative of their answer 

Expand three brackets 

αβγ + αβ + βγ + γα + α + β + γ + 1  

Use their (i) results 

Obtain 2 

q is negative of their answer 

Alternative for (ii) & (iii) 
Substitute x = u –1 in given equation 
Obtain correct unsimplified equation for u 
Expand 
Obtain u3 –5u2 +10u –2 = 0 
State correct values of p and q. 
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(ii) 
 
 

±−1 i 3  
(iii) 

 

M1 
 
 
A1 
A1 
B1 

B1 

B1 

 

 

3 

 

 

3 

7 

Attempt to solve quadratic equation 
or substitute x + iy and equate real 
and imaginary parts 
Obtain answers as complex numbers 
Obtain correct answers, simplified 
Correct root on x axis, co-ords. 
shown 
 
Other roots in 2nd and 3rd quadrants 
 
Correct lengths and angles or co-
ordinates or complex numbers 
shown  

6. (i) 

 

        un+1 –  un = 2n +4 

(ii) 

B1 

M1 

A1 

B1 

M1 

M1 

A1 

A1 

 

 

3 

 

 

 

 

5 

8 

Correct expression for un+1  

Attempt to expand and simplify 

Obtain given answer correctly 

State u1 = 4 ( or u2 = 10 )and is 
divisible by 2 
State induction hypothesis true for 

un 

Attempt to use result in (ii) 

Correct conclusion reached  for un+1 

Clear,explicit statement of induction 
conclusion  

7.   (i)   α + β = – 5     αβ = 10   

 (ii) α
2 + β

2 = 5  

 

(iii)   

          

        

     012
12 =+− xx  

B1 B1 

M1 

A1 

B1 

M1 

A1 

B1ft 

2 

 

2 

 

 

 

4 

8 

State correct values 

Use  (α + β)2 – 2αβ   

Obtain given answer correctly, using 
value of -5 
Product of roots = 1 

Attempt to find sum of roots 

Obtain 10
5 or equivalent 

Write down required quadratic 

equation, or any multiple. 
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5 

  (i)    1
r(r + 1)

 
  

 (ii) 

         
1 – 1

n + 1
 
  

(iii) 

          
1=∞S

 

            

1
n + 1

 
  

 
B1 
 
M1 
M1 
A1 
 
B1ft  
M1 
A1 c.a.o. 

 
1 
 
 
 
 
 
 

3 
 
 
 
 

3 
7 

 
Show correct process to obtain given 
result 
 
Express terms as differences using (i) 

Show that terms cancel 
Obtain correct answer, must be n not 
any other letter  
 
 
State correct value of sum to infinity 
Ft their (ii) 
Use sum to infinity – their (ii) 
 
Obtain correct answer a.e.f.  

6 (i)  (a)     
        2,3 =++=++ γαβγαβγβα  
(b)  
 
 
 
 
             = 9 – 4 = 5 

(ii)  (a)    

3
u3 – 9

u2 + 6
u
 + 2 =  0 

  
               03962 23 =+−+ uuu  
 

        (b)     

1
α

 + 1
β

 + 1
γ
 =  – 3 

  

 
B1 B1 
 
 
 
 
 
M1 
 
A1 ft 
 
 
M1 
 
A1 
 
M1 
 
A1ft 
 

 
2 
 
 
 
 
 

 
 
 
2 
 
 

2 
 
 
 
 
2 
8 

 
State correct values 
 
 
 
 
 
 
State or imply the result and use their 
values 
 
Obtain correct answer 
 
 
Use given substitution to obtain an 
equation 
 
Obtain correct answer  
 
Required expression is related to new 
cubic stated or implied 
-(their “b” / their “a”) 

 

)(2)( 2222 γαβγαβγβαγβα ++−++=++
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4725 Further Pure Mathematics 1 

 
1 (i)   

 
 

 

(ii)    ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
− 11

01
 

M1 
 
A1 
 
 
B1 B1 

 
 

2 
 
 

2 
4 

For 2 other correct vertices seen, correct 
direction of shear seen  
For completely correct diagram, must include 
scales 
 
 
 
Each column correct 

2  
bnnnna +++ )12)(1(6  

 
a = 6  b = -3 

M1 
A1 
 
M1 
A1 A1 

 
 
 
 

5 
5 

Consider sum as two separate parts 
Correct answer a.e.f. 
 
Compare co-efficients 
Obtain correct answers 

3 (i)   023247 23 =+−+ uuu  
 
        
(ii)   EITHER  
         correct value is 7

3−  
 
         OR 
 
         correct value is 7

3−  

M1 
A1 
 
M1 
A1ft 
 
 
M1 
 
A1 

 
2 
 
 

2 
 
 
 
 
 

4 

Use given substitution 
Obtain correct equation a.e.f. 
 
Required expression related to new cubic 
Their c / their a 
 

Use 
αβγ

γβα ++
 or equivalent 

Obtain correct answer 

4 (i)        z* = 3 + 4i 
           21 +12i 
 
(ii)       3 – 5i 
      
            -16 – 30i 
 
(iii) 
             25

12
25
9 + i 

B1 
B1 
 
B1 
B1ft 
B1ft 
 
M1 
A1 
A1 

 
2 
 
 
 

3 
 
 
 

3 
8 

Conjugate seen or implied 
Obtain correct answer 
 
Correct z – i  or expansion of (z – I)2 seen 
Real part correct 
Imaginary part correct 
 
Multiply by conjugate 
Numerator correct 
Denominator correct 
 

5  

(i)    
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

−

10
1
13

 

(ii)    
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

−

3126
000
4168

 

 
(iii)    ( )8  

 
B1 
B1 
 
 
 
M1 
A1A1A1 
 
 
 
M1 
A1 

 
 

2 
 
 
 
 

4 
 
 
 
 

2 
8 

 
4B seen or implied or 2 elements correct 
Obtain correct answer 
 
 
 
Obtain a 3 x 3 matrix 
Each row (or column) correct 
 
 
 
Obtain a single value 
Obtain correct answer, must have matrix 

1 1 

(1, -1) 

PMT

8
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6 (i) 

 
 
 
 
(ii) 
 
        232 + i 
 

B1 
B1 
B1 
B1 
B1 
 
B1 
M1 
A1 

 
 
 
 

5 
 
 
 

3 
8 

Horizontal straight line in 2 quadrants 
Through (0, 2) 
Straight line 
Through O with positive slope 
In 1st quadrant only 
 
State or obtain algebraically that y = 2 
Use suitable trigonometry 
Obtain correct answer a.e.f. decimals OK must 
be a complex number 

7 (i) 
          a = -6 

(ii)     A-1 = ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
+ aa 2

31
6

1  

 
           
           6

2
6

4 , +
−

+ == a
a

a yx  

M1 
A1 
 
B1 
B1ft 
 
M1 
 
A1ft 
A1ft 

 
2 
 
 
 
 
 
 
 

5 
7 

Use det A = 0 
Obtain correct answer 
 
Both diagonals correct 
Divide by det A 
 
Premultiply column by A-1, no other method 
Obtain correct answers from their A-1  

8 (i) 
       u2 = 4,  u3 = 9,  u4 = 16   
 
(ii)  un = n2 
 
(iii) 

M1 
A1 
 
B1 
 
B1 
M1 
A1 
A1 

 
2 
 

1 
 
 
 
 

4 
7 

Obtain next terms 
All terms correct 
 
Sensible conjecture made 
 
State that conjecture is true for n = 1 or 2 
Find un+1 in terms of n 
Obtain ( n + 1 )2 
Statement of Induction conclusion 

9  
(i)        3223 33 βαββαα +++  
 
 
(ii)     Either 7,5 ==+ αββα  
 
                    2033 =+ βα  
 
           
 
 
            
                     x2 – 20x + 343 = 0 
         
          Or 

                 075 3
1

3
2

=+− uu  
 
                 0343203 =+− uu   
 

 
M1 
A1 
 
B1 B1 
 
 
M1 
A1 

 
M1 
 
A1ft 
 
M1 A1 
 
M2 
A2 
 

 
 

2 
 
 
 
 
 
 
 
 

6 
 

8 

 
Correct binomial expansion seen 
Obtain given answer with no errors seen 
 
State or use correct values 
 
 
Find numeric value for 33 βα +  
Obtain correct answer 
 
Use new sum and product correctly in 
quadratic expression 
Obtain correct equation 

Substitute 3
1

ux =  
Obtain correct answer 
Complete method for removing fractional 
powers 
Obtain correct answer 

2

PMT
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5   M1 Express as difference of two series 
   M1 Use standard results 

  2 21 1( 1) ( 1)(2 1)
4 6

n n n n n+ − + +  A1 Correct unsimplified answer 

   M1 Attempt to factorise 
   A1 At least factor of n(n + 1) 

  1 ( 1)(3 2)( 1)
12

n n n n+ + −  A1 Obtain correct answer 

     6 
 
6 (i) 3 – i B1 Conjugate stated 
     1 
 (ii) EITHER M1 Use sum of roots 
   A1 Obtain correct answer 
   M1 Use sum of pairs of roots 
   A1 Obtain correct answer 
   M1 Use product of roots 
  a = –8,  b = 22,  c = –20 A1 Obtain correct answers 
     6 

 OR M1 Attempt to find a quadratic factor 
  A1 Obtain correct factor 
  M1 Expand linear and quadratic factors 
 a = –8, b = 22, c = –20 A1A1A1  Obtain correct answers 
 OR 
  M1 Substitute 1 imaginary & the real root into eqn 
  M1 Equate real and imaginary parts 
  M1 Attempt to solve 3  eqns.  
 a = –8, b = 22, c = –20 A1A1A1  Obtain correct answers 
  

7 (i)  B1 Enlargement (centre O) scale factor 6 
     1 
 (ii)  B1 Reflection 
   B1 Mirror line is y = x 
     2 
 (iii)  B1 Stretch in y direction 
   B1 Scale factor 6, must be a stretch 
     2 
 (iv)  B1 Rotation  
   B1 36.9o clockwise or equivalent 
     2 
 

 18
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8  kα + β = −  B1 State or use correct value 
  2kαβ =  B1 State or use correct value 
   M1 Attempt to express sum of new roots in 
    terms of ,α + β αβ  

  
2( ) 2α β α + β − αβ+ =

β α αβ
 A1 Obtain correct expression 

  1 ( 4
2

kα β+ = −
β α

)  A1 Obtain correct answer a.e.f. 

  1′ ′α β =  B1 Correct product of new roots seen 

  2 1 ( 4) 1 0
2

x k x− − + =  B1ft Obtain correct answer, must be an eqn. 

     7 
 
    Alternative for last 5 marks 

    M1 Obtain expression for 
β
α=u in terms of k and

   α  or k and β  
    A1 Obtain a correct expression 
    A1 rearrange to get α in terms of u 
    M1 Substitute into given equation 
    A1 Obtain correct answer 
9 (i)  M1 Attempt to equate real and imaginary parts 
    of (x + iy)2 and 5 + 12i 
   and xy = 6 A1 Obtain both results 2 2 5x y− =
   M1 Eliminate to obtain a quadratic in x2 or y2 

  ±(3 + 2i) M1 Solve a 3 term quadratic & obtain x or y  
   A1 Obtain correct answers as complex nos. 
     5 
 (ii) 5 – 12i B1B1 Correct real and imaginary parts 
     2 
 (iii)  M1 Attempt to solve a quadratic equation 
   A1 Obtain correct answers 2 5 12ix = ±
   A1A1  Each pair of  correct answers a.e.f. (3 2i)x = ± ±

  4 

 19
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7 

 
 
(i)   nnnn 613613 11 +++ +−

 
(ii) 

 
 
B1 
M1 
A1 
B1 
B1 
B1 
B1 

 
 
 
 
3 
 
 
 
4 
7 

 
 
Correct expression seen 
Attempt to factorise both terms in (i) 
Obtain correct expression 
Check that result is true for n =1 ( or 2) 
Recognise that (i) is divisible by 7 
Deduce that un+1 is divisible by 7 
Clear statement of Induction conclusion 

8 (i) 
 
 
(ii)       2,6 kk ==+ αββα
          k)24(=− βα  
 
 
(iii)     ∑ = k6'α
 
          1)('' −−−= βααββα  
           
           1)24('' 2 −−= kkβα      

            01)24(6 22 =−−+− kkkxx   
 

M1 
A1 
 
B1 B1 
M1 
A1 
 
 
B1ft 
 
M1 
 
A1ft 
 
B1ft 

 
2 
 
 
 
 
 
4 
 
 
 
 
 
 
 
4 

10 

Expand at least 1 of the brackets 
Derive given answer correctly 
 
State or use correct values 
Find value of βα −  using (i) 
Obtain given value correctly ( allow if –6k 
used ) 
 
Sum of new roots stated or used 
 
Express new product in terms of old roots 
 
Obtain correct value for new product 
 
Write down correct quadratic equation 

9 (i) 
 
 
(ii) 
 
 
       
           12

1
12

1
3
11 +− −−+ nn  

 
(iii)    3

4  

M1 
A1 
 
M1 
M1 
A1 
A1 
M1 
A1 
 
B1ft 
 

 
2 
 
 
 
 
 
 
6 
 
1 
9 

Use correct denominator 
Obtain given answer correctly 
 
Express terms as differences using (i) 
Do this for at least 1st 3 terms 
First 3 terms all correct 
Last 3 terms all correct ( in terms or n or r) 
Show pairs cancelling 
Obtain correct answer, a.e.f.( in terms of n) 
 
Given answer deduced correctly, ft their (ii) 
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4725 Further Pure Mathematics 1  
           
 

1 (i) ¸̧
¹

·
¨̈
©

§ −
03
24a  B1  Two elements correct 

   B1 2 Remaining elements correct 
--------------------------------------------------------------------------------------------------------------------------------- 
 (ii) 4a – 6  B1  Correct determinant 
   M1  Equate det A to 0 and solve 
  

2
3=a  A1 3 Obtain correct answer a. e. f. 

   5    
 
2 (i) 133 23 −+− uuu  B1  Correct unsimplified expansion of  
     3)1( −u  
   M1  Substitute for x 
  08962 23 =−+− uuu  A1 3 Obtain correct equation 
---------------------------------------------------------------------------------------------------------------------------------------- 

 (ii)  M1  Use 
a
d)(±  of new equation 

  4 A1ft 2 Obtain correct answer from their  
     equation 
    
   5 
  
3  x – iy  B1  Conjugate known    
         M1  Equate real and imaginary parts 
  122 =+ yx    92 =+ yx   A1  Obtain both equations, OK with factor  
     of i 
   M1  Solve pair of equations 
  z  = 2 + 5i A1 5 Obtain correct answer as a complex  
     number 
     S.C. Solving  z + 2iz = 12 + 9i can get  
     max 4/5, not first B1 
   5 
 
 
4   M1  Express as sum of three series 
   M1  Use standard results 
  )1()12)(1(

6
1)1(

4
1 22 +−++−+ nnnnnnn  A1  Obtain correct unsimplified answer 

   M1  Attempt to factorise 
   A1  Obtain at least factor of )1( +nn  

  )73)(2)(1(
12
1 −++ nnnn  A1 6 Obtain fully factorised correct answer 

   6 
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4725 Further Pure Mathematics 1 

1.  
 
984390625 – 25502500 = 958888125 

B1 
M1 
A1 

 
 

3 
3 

State correct value of S250 or S100 

Subtract  S250 – S100  ( or S101 or S99 )
Obtain correct exact answer  

2. 3a +5b =1,  a + 2b =1 
 
a = -3, b = 2 
 

M1 
M1 
A1 A1 

 
 
4 
4 

Obtain a pair of simultaneous 
equations 
Attempt to solve 
Obtain correct answers. 

3. (i)   11 – 29i 
 
(ii)   1 + 41i 

B1 B1 
 
B1 B1 

2 
 

2 
4 

Correct real and imaginary parts 
 
Correct real and imaginary parts 

4. Either  8,1 � � � pqqp

          p q
pq
�  

 
           7

8�  

 
Or       811  � qp  

             p + q = 1 
 
            8

7�  
 

Or       
2

331r�
 

 
             8

7�  

B1 
 
B1 
 
M1 
A1 
 
B1 
 

B1 
 
M1 
A1  
 
M1 
 
A1 
M1 
A1 

 
 

 
 
 

4 
4 

Both values stated or used 
 
Correct expression seen 
 
Use their values in their expression 
Obtain correct answer 
 
Substitute 1

ux  and use new 
quadratic 
Correct value stated 

Use their values in given expression 
Obtain correct answer 
 
Find roots of given quadratic 
equation 
Correct values seen 
Use their values in given expression 
Obtain correct answer 

5. (i)     23 )}75)({( �� uu
        
 
        0497025 23  ��� uuu
 
(ii)   
 
 
 
           -70 

M1 
A1 
 

A1 
 
M1 
 
 
 
A1 ft 

 
 

 
3 
 
 
 
 
 

2 
5 

Use given substitution and rearrange 
Obtain correct expression, or 
equivalent 

Obtain correct final answer 
 
Use coefficient of u of their cubic or 
identity connecting the symmetric 
functions and substitute values from 
given equation 
Obtain correct answer 
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4725 Further Pure Mathematics 1 

1.  
 
984390625 – 25502500 = 958888125 

B1 
M1 
A1 

 
 

3 
3 

State correct value of S250 or S100 

Subtract  S250 – S100  ( or S101 or S99 )
Obtain correct exact answer  

2. 3a +5b =1,  a + 2b =1 
 
a = -3, b = 2 
 

M1 
M1 
A1 A1 

 
 
4 
4 

Obtain a pair of simultaneous 
equations 
Attempt to solve 
Obtain correct answers. 

3. (i)   11 – 29i 
 
(ii)   1 + 41i 

B1 B1 
 
B1 B1 

2 
 

2 
4 

Correct real and imaginary parts 
 
Correct real and imaginary parts 

4. Either  8,1 � � � pqqp

          p q
pq
�  

 
           7

8�  

 
Or       811  � qp  

             p + q = 1 
 
            8

7�  
 

Or       
2

331r�
 

 
             8

7�  

B1 
 
B1 
 
M1 
A1 
 
B1 
 

B1 
 
M1 
A1  
 
M1 
 
A1 
M1 
A1 

 
 

 
 
 

4 
4 

Both values stated or used 
 
Correct expression seen 
 
Use their values in their expression 
Obtain correct answer 
 
Substitute 1

ux  and use new 
quadratic 
Correct value stated 

Use their values in given expression 
Obtain correct answer 
 
Find roots of given quadratic 
equation 
Correct values seen 
Use their values in given expression 
Obtain correct answer 

5. (i)     23 )}75)({( �� uu
        
 
        0497025 23  ��� uuu
 
(ii)   
 
 
 
           -70 

M1 
A1 
 

A1 
 
M1 
 
 
 
A1 ft 

 
 

 
3 
 
 
 
 
 

2 
5 

Use given substitution and rearrange 
Obtain correct expression, or 
equivalent 

Obtain correct final answer 
 
Use coefficient of u of their cubic or 
identity connecting the symmetric 
functions and substitute values from 
given equation 
Obtain correct answer 
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5 (i)  B1  Rotation 90o (about origin)  
   B1 2 Anticlockwise 
---------------------------------------------------------------------------------------------------------------------------------------- 
 (ii) Either M1  Show image of unit square after 
     reflection in y = –x 

  ¸̧
¹

·
¨̈
©

§
−10
01  A1  Deduce reflection in x-axis 

   B1ft   Each column correct 
   B1ft 4 ft for matrix of their transformation 
  Or M1  Post multiply by correct reflection  
     matrix 
   A1  Obtain correct answer 
   B1B1  State reflection, in x-axis 
    S.C. If pre-multiplication, M0 but B1 B1 

 Available for correct description of  
 their matrix   

   6 
 
6 (i)  B1  State or use 5 + i as a root 
   M1  Use ¦ = 6αβ  
  
     x = –2 A1 3 Obtain correct answer 
---------------------------------------------------------------------------------------------------------------------------------------- 
 (ii) Either M1  Use ¦−= αp  
  8−=p  A1ft  Obtain correct answer, from their root 
   M1  Use αβγ−=q  
  52=q  A1ft 4 Obtain correct answer, from their root 
 
  Or M1  Attempt to find quadratic factor 
   M1  Attempt to expand quadratic and linear 
   A1A1  Obtain correct answers 
   
  Or M1  Substitute (5 – i)into equation  
   M1  Equate real and imaginary parts 
   A1  Obtain correct answer for p 
   A1ft  Obtain correct answer for q, ft their p 
   7 
 
7 (i)  B1 1 Obtain given answer correctly  

------------------------------------------------------------------------------------------------------------------------------------- 
(ii)  M1  Express at least 1st two and last   
    term using (i) 
  A1  All terms correct 
  M1  Show that correct terms cancel 
 2)1(

11
+

−
n

 A1 4 Obtain correct answer, in terms of n  

------------------------------------------------------------------------------------------------------------------------------------- 

(iii) 
4
1  B1  Sum to infinity  seen or implied 

  B1 2 Obtain correct answer 
    S.C. -¾ scores B1  
  7 

PMT

(Q6, Jan 2010)
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7 Either 
k2−=+ βα   k=αβ  

  
  
  
  

  
Or 

0442 =+− kkyy  

k2−=+ βα  
α

k2−   

x
ky 2−=  

  
  

 
Or 
 

0442 =+− kkyy  

kkk −±− 2
 

kkk

k

kkk

k

−−
=

+

−+
=

+

2

2
,

2

2
β

βα
α

βα
 

 
 
 

B1B1  
M1  
A1  
M1  
A1  
B1ft 7 
 
 
 
B1  
B1  
 

B1  
M1  
A1  
M1  
A1  
 
 
 
B1  
 
B1 
 
 
M1 
A1 
M1 
A1 
B1ft 

State or use correct results 
Attempt to find sum of new roots 
Obtain 4k 
Attempt to find product of new roots 
Obtain 4k 
Correct quadratic equation a.e.f. 
 
 
 
State or use correct result 
State or imply form of new roots 
 

State correct substitution 
Rearrange and substitute for x 
Correct unsimplified equation 
Attempt to clear fractions 
Correct quadratic equation a.e.f. 
 
 
 
Find roots of original equation 
 
Express both new roots in terms of k 
 
 
Attempt to find sum of new roots 
Obtain 4k 
Attempt to find product of new roots 
Obtain 4k 
Correct quadratic equation a.e.f. 
 
 

   7

0442 =+− kkyy  
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6 (i) (a) B1*  Vertical line 
   depB1 2 Clearly through ( 4, 0 ) 
   (b) B1  Sloping line with +ve slope 
      B1  Through ( 0, -2 ) 
   B1ft 3  Half line starting on y-axis 45o shown 

    convincingly 
------------------------------------------------------------------------------------------------------------------------------------------------ 
 (ii)  B1ft  Shaded to left of their (i) (a) 
   B1ft  Shaded below their (i) (b) must be +ve 
     slope 
   B1ft 3 Shaded above horizontal through their 
     (0, -2 ) 
     NB These 3 marks are independent, but 
     3/3 only for fully correct answer. 
   8 
 
 

7 (i)  B1 B1 2 Each column correct  

-----------------------------------------------------------------------------------------------------------------------------------------------
(ii)  B1*  Enlargement or stretch in x and y axes  
  depB1 2 Scale factor

¸̧
¹

·
¨̈
©

§
10
31

 3  
(iii) (a) B1  ndicated 
  B1  (8, 2) seen 
  B1 3 Accurate diagram, including unit square  
----------------------------------------------------------------------------------------------------------------------------------------------- 
       (b)  detC = 4 B1  Correct value found 
  B1 2 Scale factor for area 
  9 

)2,6(),0,2(  i

   
8 (i)  Either  

 
2
3,

2
1 ==+ αββα  B1   State or use both correct results in (i) or (ii) 

   or   )(
3
2 βαβα +++  

αβ
βαβα +++ M1  Express sum of new roots in terms of

    αββα  and +  

   M1  Substitute their values into their expression 

  
6
5=p  A1 4 Obtain given answer correctly 

 
  Or 

   B1 Substitute )0(23 2 =+− uu  
u

x 1= and obtain correct 

     quadratic (equation) 
   M1  Use sum of roots of new equation 
   M1  Substitute their values into their expression 

  
6
5=p  A1  Obtain given answer correctly  

------------------------------------------------------------------------------------------------------------------------------------------------ 

PMT
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3 

 (ii) 
β
α

α
β

αβ
αββα +++= 1''  B1  Correct expansion 

  
αβ

αββα
β
α

α
β 2)( 2 −+=+  M1   Show how to deal with 22

   A1  Obtain correct expression  
   

  

 βα +  

3
1=q  M1  Substitute their values into βα ′′  

   A1 5 Obtain correct answer a.e.f. 
   9 
 
9 (i)  M1  Show correct expansion process for 3 x 3 
   M1  Correct evaluation of any 2 x 2 
  det M = A1 3  correct answer 
--------------------------------------------------------------------------------------------------------------------------------------------------- 
 (ii)  M1  Solve detM = 0 
   
  a = 1 or 6 A1A1 3 Obtain correct answer, ft their (i) 
--------------------------------------------------------------------------------------------------------------------------------------------------- 
 (iii)  M1  Attempt to eliminate one variable  
   A1  Obtain 2 correct equations in 2 unknowns 
   A1 3 Justify infinite number of solutions 
     SC  3/3 if unique solution conclusion    
     consistent with their (i) or (ii) 
     
   9  

672 +− aa  

 
10 (i)  M1  Use correct denominator 
   A1 2 Obtain given answer correctly 
--------------------------------------------------------------------------------------------------------------------------------------------------- 
 (ii)  M1  Express terms as differences using (i) 
   M1  Do this for at least 3 terms 
   A1  First 3 terms all correct 
   A1  Last 2 terms all correct 

  
2

1
1

1
2
1

+
+

+
−

nn
 M1  Show relevant cancelling 

   A1 6 Obtain correct answer a.e.f. 
---------------------------------------------------------------------------------------------------------------------------------------------------

 (iii) 
2
1

 B1ft  stated or start at n + 1 as in (ii) 

  

∞S

2
1

1
1

+
−

+ nn
 M1   - their (ii) or show correct cancelling

  
  

  

∞S

)2)(1(
1

++ nn
 A1 3 Obtain given answer correctly 

   11 
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9 (i) 16 + 30i B1 1 State correct value 
------------------------------------------------------------------------------------------------------------------------------------------------ 
 (ii)  M1  Use a = – ( sum of roots )  
  a  = –32  A1  Obtain correct answer 
   M1  Use b = product of roots 
  b = 1156 A1 4 Obtain correct answer 
  
   M1  Substitute, expand and equate imag. parts 
   A1  Obtain a = -32 
   M1  Equate real parts 
   A1  Obtain b = 1156 
------------------------------------------------------------------------------------------------------------------------------------------------ 
 (iii)  M1  Attempt to equate real and imaginary  
     parts of (p+iq)2 & 16 – 30i or root from (ii)   
   and 1622  � qp 15� pq  A1  Obtain both results cao 
   M1  Obtain quadratic in p2 or q2 

   M1  Solve to ob  ortain 5)(r p  3)(r q  
   A1  Obtain 2 correct answers as complex nos 

         
  M1  Attempt at all 4 roots 
       (5 ± 3i) A1 7  State other two roots as complex nos 
  12 

r  

 
10 (i)  
 

          02
31

2
3  ��

uu
 B1  Use substitution correctly 

  EITHER M1  Rearrange 
   M1  Square 

  32

1
4

129
uuu

 ��  A1  Obtain correct equation  

   A1 5 Obtain given answer 
 
      OR 

  e. g.

019124 23  ��� uuu

 
3 31 1

2 2 2 22 3 1 2 3 1 0)   M2  Multiply their equation i( )(u u u u� � � � n  u  by appropriate 
     related expression 
   A2  Obtain given answer  
--------------------------------------------------------------------------------------------------------------------------------------------------- 

 (ii)  B1  Stated or imply that 2

1
x

u   

e 
a
b

�   M1  Us   

   – 3  A1  Obtain correct answer 

   M1  Use 
a
c

 

4
9

   A1 5 Obtain correct answer 

   10 
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3 

 
9 (i) 16 + 30i B1 1 State correct value 
------------------------------------------------------------------------------------------------------------------------------------------------ 
 (ii)  M1  Use a = – ( sum of roots )  
  a  = –32  A1  Obtain correct answer 
   M1  Use b = product of roots 
  b = 1156 A1 4 Obtain correct answer 
  
   M1  Substitute, expand and equate imag. parts 
   A1  Obtain a = -32 
   M1  Equate real parts 
   A1  Obtain b = 1156 
------------------------------------------------------------------------------------------------------------------------------------------------ 
 (iii)  M1  Attempt to equate real and imaginary  
     parts of (p+iq)2 & 16 – 30i or root from (ii)   
   and 1622  � qp 15� pq  A1  Obtain both results cao 
   M1  Obtain quadratic in p2 or q2 

   M1  Solve to ob  ortain 5)(r p  3)(r q  
   A1  Obtain 2 correct answers as complex nos 

         
  M1  Attempt at all 4 roots 
       (5 ± 3i) A1 7  State other two roots as complex nos 
  12 

r  

 
10 (i)  
 

          02
31

2
3  ��

uu
 B1  Use substitution correctly 

  EITHER M1  Rearrange 
   M1  Square 

  32

1
4

129
uuu

 ��  A1  Obtain correct equation  

   A1 5 Obtain given answer 
 
      OR 

  e. g.

019124 23  ��� uuu

 
3 31 1

2 2 2 22 3 1 2 3 1 0)   M2  Multiply their equation i( )(u u u u� � � � n  u  by appropriate 
     related expression 
   A2  Obtain given answer  
--------------------------------------------------------------------------------------------------------------------------------------------------- 

 (ii)  B1  Stated or imply that 2

1
x

u   

e 
a
b

�   M1  Us   

   – 3  A1  Obtain correct answer 

   M1  Use 
a
c

 

4
9

   A1 5 Obtain correct answer 

   10 
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Question Answer Marks Guidance 
 
8 

 
(iii) 

 
1

1
n

n
�

�
 

 
B1 lim 1

1of
 

�n

n
n

 
 

    B1FT This value – (ii)  
    [2] 

 
  

       
9 (i)   M1 Show correct expansion process for 3 3u   
    M1 Correct evaluation of any 22u   
   det X = 210 9a a'  � �  A1 Obtain correct answer aef  
    [3] 

 
  

       
9 (ii)   M1 Their det X = 0   
   a = 1 or –10 A1FT Obtain correct answers from their (i)  
    A1FT   
    [3] 

 
  

       
9 (iii)   M1 Show correct process for adjoint entries  
    A1 Obtain at least four correct entries in adjoint  
    A1 Obtain completely correct adjoint  
   

 
¸
¸
¸

¹

·

¨
¨
¨

©

§

��
���
��

'

42
31895
962

2

1

aa
aa
aa

 B1ft Divide by their determinant 
 

    [4] 
 

  

       
10 (i)  3 �� JED  B1 State correct value  
   2 �� JDEJDE  B1 State correct value  
   

3
2� DEJ  B1 State correct value  

    [3] 
 

  

PMT
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Question Answer Marks Guidance 
       
10 (ii)  EITHER    
    M1 222)( JEDr c   

   c = 9
4�  A1FT Obtain given correct answer FT for sign error in (i) 

   2 2( ) 2D D DE �¦ ¦ ¦  M1 Use correct expression  

   5 A1FT Obtain correct value FT for sign error in (i) 
   a = –5 A1FT Obtain answer correctly Sign change done correctly 
    M1* Attempt to find an identity  
   2 2 2( ) 2D E DE DEJ D �¦ ¦ ¦  A1 Obtain correct identity  

    DM1 Use appropriate values  
   b = 8 A1 Obtain correct answer cao  
    [9]   
   OR    
    B1 State or use correct substitution  
    M1 Rearrange, fractional indices isolated  
    DM1 Square both sides  
    DM1 Expand and simplify  
   3 29 45 72 4 0� � �  y y y  A1 Obtain correct equation  
    M1 Use coefficients of their cubic  
   4

9c  �  A1 Obtain given answer correctly  
   5a  �  A1FT Obtain correct answer  
   8b   A1FT Obtain correct answer  
     

[9] 
SC mixture of methods only A1FT for a 
and b 
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Question Answer Marks Guidance 
   EITHER    
3    M1 Use sum of root and conjugate  
   a = –8 A1 Obtain correct answer  
    M1 Use product of root and conjugate  
   b = 25 A1 Obtain correct answer  
    [4]   
   OR    
    M1 Substitute  or conjugate  into equation  4 + 3i  
    M1 Equate real and imaginary parts   
   a = –8 A1 Obtain correct answer  
   b = 25 A1 Obtain correct answer  
4    M1 Express as sum of 3 series  
    M1 Use standard series results, at least 1 correct  
    A1 Two terms correct  
   31

2 2( 1)(2 1) ( 1) 2n n n n n n� � � � �  A1 Third term correct  

    M1 Obtain factor of n  
   2( 1)n n �  A2 Obtain correct answer c.a.o.  

     
Allow A1 for 

)22(2
1
2 �n

 
 

    [7]   
5    B1 Verify result true when n = 1  
    M1* Add next term in series  
    DepM1 Attempt to obtain  correctly  
    A1 Show sufficient working to justify correct 

expression  
 

    B1 Clear statements of Induction processes, but 1st 
4 marks must all be earned. 

 

    [5]   
       

PMT

(Q3, June 2012)

22

Question Answer Marks Guidance 
6 (i)   M1 Attempt to clear fractions  
    M1 Attempt to expand and simplify to a quadratic  
   25 11 8 0u u� �   A1 Obtain correct answer, must be an equation  
    [3]   
6 (ii)  EITHER    
   1

1u
x

 �  
B1 State or imply by using roots of new quadratic  

    M1 Use their c/a  
   8

5
 

A1 FT Obtain correct answer  

    [3]   
    

 
OR 

   

   
1

1
�

�
�

DE
ED

DE
 

B1 Express in terms of ED �  and DE   

    M1 
Use values 

1 5
 and 

2 2
�  correctly 

Must be values from original 
equation 

   8
5

 
A1 Obtain correct answer  
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Question Answer Marks Guidance 
4 (i)   M1 Substitute and attempt to simplify 
   24 6 2 0u u k� � �   A1 Obtain correct answer, must be an equation 
    [2]  
4 (ii)  Either   
    M1 Use products of roots of new quadratic i.e. use (±) c/a 
   2

4
k �  

A1ft Obtain correct answer, from their quadratic 

    [2]  
   Or   
    M1 Use sum and product of roots of original equation 
   2

4
k �  

A1 Obtain correct answer 
 

5    M1 Show correct expansion process for correct 3 x 3 
    M1 Correct evaluation of any 2 x 2 
   23 7 2O O� �  A1 Obtain correct 3 term quadratic 
    B1* Equate their det to 0 
   1

3
or 2 

DM1 
A1 

Attempt to solve a quadratic equation 
Obtain correct answers 

    [6]  
6 (i)  1 2

0 2
§ ·
¨ ¸
© ¹

 
B1 B1 

 
[2] 

Each column correct 

6 (ii)  Either                     Or  Either                                                                    Or 
   

   P:
1 0
0 2
§ ·
¨ ¸
© ¹

              
1 2
0 1
§ ·
¨ ¸
© ¹

 
B1 DB1 Stretch, s.f. 2 in y direction                     Shear, x-axis invariant e.g. (0,1)  (2,1) 

B1 Correct matrix 
      
   

  Q:
1 1
0 1
§ ·
¨ ¸
© ¹

                
1 0
0 2
§ ·
¨ ¸
© ¹

 
B1 DB1 Shear, x axis invariant e.g. (0, 1)  (1, 1)       Stretch, s.f.2  in y direction,  

B1 Correct matrix 
    [6] N.B. “in the x/y axis” is incorrect 
6 (iii)  

PQ:
1 1 1 4

                
0 2 0 2
§ · § ·
¨ ¸ ¨ ¸
© ¹ © ¹

 
M1 Attempt at matrix multiplication of two 2 x 2 matrices from (ii) 
A1 Obtain correct result cao 

    [2]  
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Question Answer Marks Guidance 
9 (i)   M1 Attempt at complete expansion 

A1 Obtain correct unsimplified answer 
    A1 Obtain given answer correctly 
    [3]  
 
9 

 
(ii) 

  
Either 

4 3, ,pD DE DEJ �  �  �¦ ¦  

 
 

B1 

 

State (anywhere) correct values for , ,D DE DEJ¦ ¦ ¦  

   M1 Express given expression as a single fraction 
    A1 Obtain correct expression using (i) 
    M1 Use their values for sum of roots etc. in their expression 
   16 6

9
p�

  
A1 Obtain correct answer 

    
Or 
 

3 2 29 (6 16) (8 ) 1 0u p u p u� � � � �   
16 6

9
p�

 

[5] 
 

B1 
M1 
A1 
M1 
A1 

 
 
Use substitution  1 / u   
Rearrange appropriately and square out 
Obtain correct co-efficients of u3 and u2  
Use (+/-)b/a from their cubic 
Obtain correct answer 

10 (i)  2
3

,        2
5

,        2
7

 
B1 
B1 
B1 

B1 x 3, Obtain 3 correct values 
 
Justify given answer 

    [3]  
10 (ii)  2

2 1n �
 

M1 Fraction, in terms of n, with correct numerator or denominator  
A1 Obtain correct answer a.e.f. 

    [2]  
10 (iii)  2

2 1 1( )n� �
 

B1ft Verify result true when n = 1, for their (ii), or n =  2, 3 or 4 
M1 Expression for un + 1 using recurrence relation in terms of n using their (ii) 

    A1 Correct unsimplified answer 
    A1 Correct answer in correct form 
    B1 

[5] 
Specific statement of induction conclusion, previous 4 marks must be earned, n=1 
must be verified  
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Question Answer Marks Guidance 
8   Either   

   6 1
, 

k k
D DE �  ¦ ¦  B1B1 Correct values stated or used  

   
2 3DE D� �¦ ¦  

M1 

A1 
Expand  brackets 

Obtain correct expression aef 

   11
3

k
�  

M1 

A1 
Use their values, in terms of k, for D¦  and DE¦  

Obtain correct answer aef 

    [6]  

   Or   

    B1 State or use substitution 1x u �  

    M1 Expand and attempt to simplify coefficients 

   � � � �3 2
6 3 3 11 2 0ku k u k u k� � � � � �   A1 A1 Obtain at least correct 1

st
 and 3

rd
 terms 

    
M1 Use their “

c
a

” 

   11
3

k
�  A1 Obtain correct answer a.e.f. 

9 (i)   M1 Use correct denominator or partial fractions 

    A1 Obtain given  answer convincingly 

    [2]  

 (ii)   M1 Express at least 1
st
 two and last term using (i) 

    A1 All terms correct 

    M1 Show correct terms cancelling 

   1 1

2 6 2n
�

�
 A1 Obtain correct unsimplified answer 

    
M1 Include 

1

3
 and combine their sum as a single fraction 

    A1 Obtain given  answer 

    [6]  
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