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1. 

 6Σr2 + 2Σr + Σ 1  
 6Σr2 =  n(n + 1)(2n + 1)   

   

  

  

 

 
M1 

 
 

6 

 

 

Correct algebraic processes including 
factorisation and simplification 

M1 

A1 
 
A1 
 
A1 
 

 
A1 

 
 
 
 

 
 
 

 
6 

Consider the sum of three separate terms 

Correct formula stated 
 
Correct formula stated 

Correct term seen  
 
 

Obtain given answer correctly 

 
2Σr = n(n + 1) 
 
 Σ 1 = n 
 

 n(2n2 + 4n + 3) 

2. 

(i)   A2 = 

     4A =  

     A2 =4A – I 

i)   

     A-1 =4I - A 
 

M1 

 

 

 

 
Attempt to find A2, 2 elements correct 

 

 
Multiply answer to (i) by A-1 or obtain A-1  or 
factorise A2 – 4A 

⎝

⎛
⎜

3
4
 8
11 ⎠

⎞
⎟  

 
 

⎝

⎛
⎜

4
4
 8
12 ⎠

⎞
⎟  

 

(i

 

 
A1 
 

M1 
 
 
 
A1 
 
M1 
 
A1 

 
 
 
 
 
 
 
 
 
4 

 
 
2 

6 
 

 
All elements correct 
 

Use correct matrix 4A 
 
 
 
Obtain given answer correctly 

Obtain given answer correctly 

3. (i)   22 – 2i 
 
(ii)  z* = 2 – 3i 
       5 – 14i 
 

(iii)  4
17

 + 1
17

 i   

 

B1B1 
 
B1 
B1B1 
 
M1 

2 

 

Attempt to use w* 
A1 

2 
 
 
3 
 
 

 
7 

Correct real and imaginary parts 

Correct conjugate seen or implied 
Correct real and imaginary parts 
 

Obtain correct answer in any form 
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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  

 53
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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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  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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7. 

    
(a)  (i)  13 

  (ii)   

 

    -  0.59 

(b)    

    

        1 – 2i 

 

(c)   

         

 
B1 
 
 
M1 
A1 
A1 
 
M1 
 
A1A1 
A1 
 
B1 
B1 
 
 

 
1 
 
 
 
 
3 
 
 
 
 
4 
 
 
2 
 
10 

 
Obtain correct answer, decimals OK 
 
 
Using tan –1 b /a, or equivalent trig allow + or -  
Obtain 0.59  
Obtain correct answer 
 
Express LHS in Cartesian form & equate real 
and imaginary parts 
Obtain x = 1 and y = -2 
Correct answer written as a complex number 
 
Sketch of vertical straight line 
Through  ( - 0.5, 0) 
 

8. (i)     

⎝

⎛
⎜

0
0 ⎠

⎞
⎟   

⎝

⎛
⎜

2
0 ⎠

⎞
⎟   

⎝

⎛
⎜

2
– 2 ⎠

⎞
⎟   

⎝

⎛
⎜

0
– 2 ⎠

⎞
⎟  

  
 

(ii)   Either  
⎝

⎛
⎜

1
0
 0

– 1 ⎠

⎞
⎟    

                   
⎝

⎛
⎜

2
0

  0
2 ⎠

⎞
⎟   

       Or        
⎝

⎛
⎜

– 1
0

 0
1 ⎠

⎞
⎟   

 

                    ⎝

⎛
⎜

– 2
0

  0
– 2 ⎠

⎞
⎟  

 

      

Or        
⎝

⎛
⎜

2
0

 0
1 ⎠

⎞
⎟   

 

                    ⎝

⎛
⎜

1
0
  0

– 2 ⎠

⎞
⎟  

 

 

 

 
B1 
 
B1 
B1 
 
 
 
B1,B1
B1 
 
 
B1,B1
B1 
 
 
B1,B1
B1 
 
 
 
B1,B1
B1 
 
 
B1,B1
B1 
 
 
B1,B1
B1 

 
 
 
 
3 
 
 
 
 
 
 
 
 
6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9 

 
For  correct vertex (2, -2) 
 
For all vertices correct 
For correct diagram 
 
 
 
Reflection, in x-axis  
Correct matrix 
 
 
Enlargement, centre O s.f.2 
Correct matrix 
 
 
Reflection, in the y-axis 
Correct matrix 
 
 
 
Enlargement, centre O s.f. –2 
Correct matrix 
 
 
Stretch, in x-direction s.f. 2 
Correct matrix 
 
 
Stretch, in y-direction s.f. -2 
Correct matrix 
 

 

PMT
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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 

PMT
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4. 

 

 Σ r3 +  Σ r2   

 
Σr2 = 1

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

  

 
Σ r3 = 1

4
 n2(n + 1)2 

 

 

1
12

 n(n + 1)(n + 2)(3n + 1) 
  

M1 

 

A1 

 

 

A1 

 

M1 
 
A1 

 
 
 
 
 
 
 
 
 
 
 
 
 
5 
 
5 

Consider the sum as two separate parts 

   

Correct formula stated 

 

 

Correct formula stated 

 

Attempt to factorise and simplify or expand 
both expressions 
Obtain given answer correctly or complete 
verification 

5. 

 
 
 

(i)  -7i 
 
 
(ii)  2 + 3i 
  
      -5 + 12i 
 
 

(iii)   1
5
 (4 – 7i)  or equivalent 

B1  
B1 
 
B1 
B1 
B1 
 
 
M1 
A1 
A1 

 
2 
 
 
 
3 
 
 
 
 
3 
8 

Real part correct 
Imaginary part correct 
 
iz stated or implied or i2 = -1 seen 
Real part correct 
Imaginary part correct 
 
 
Multiply by conjugate 
Real part correct 
Imaginary part correct 
N.B. Working must be shown 

6.. (i)    Circle , Centre O radius 2 
        One straight line 
        Through O with +ve slope 
        In 1st quadrant only  
(ii)     1 + i 3   

B1 B1 
B1 
B1 
B1 
 
M1 
 
A1 

 
 
 
5 
 
 
 
2 
7 

Sketch showing correct features 
 
 
 
 
Attempt to find intersections by trig, solving 
equations or from graph 
Correct answer stated as complex number 

PMT
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4. 

 

 Σ r3 +  Σ r2   

 
Σr2 = 1

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

  

 
Σ r3 = 1

4
 n2(n + 1)2 

 

 

1
12

 n(n + 1)(n + 2)(3n + 1) 
  

M1 

 

A1 

 

 

A1 

 

M1 
 
A1 

 
 
 
 
 
 
 
 
 
 
 
 
 
5 
 
5 

Consider the sum as two separate parts 

   

Correct formula stated 

 

 

Correct formula stated 

 

Attempt to factorise and simplify or expand 
both expressions 
Obtain given answer correctly or complete 
verification 

5. 

 
 
 

(i)  -7i 
 
 
(ii)  2 + 3i 
  
      -5 + 12i 
 
 

(iii)   1
5
 (4 – 7i)  or equivalent 

B1  
B1 
 
B1 
B1 
B1 
 
 
M1 
A1 
A1 

 
2 
 
 
 
3 
 
 
 
 
3 
8 

Real part correct 
Imaginary part correct 
 
iz stated or implied or i2 = -1 seen 
Real part correct 
Imaginary part correct 
 
 
Multiply by conjugate 
Real part correct 
Imaginary part correct 
N.B. Working must be shown 

6.. (i)    Circle , Centre O radius 2 
        One straight line 
        Through O with +ve slope 
        In 1st quadrant only  
(ii)     1 + i 3   

B1 B1 
B1 
B1 
B1 
 
M1 
 
A1 

 
 
 
5 
 
 
 
2 
7 

Sketch showing correct features 
 
 
 
 
Attempt to find intersections by trig, solving 
equations or from graph 
Correct answer stated as complex number 

PMT

(Q6, June 2006)
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1. (i)  a = -3 

(ii)  2a – 3 = 7 or 3a – 6 = 9 

        a = 5 

B1 

M1 

A1 

1 

 

2 

3 

State correct value 

Sensible attempt at multiplication 

Obtain correct answer 

2.  

 

x2 –y2 = 15  and xy = 4 

 

 

+± 4( i) 

M1 

 

A1 A1 

M1 

DM1 

A1 

 

 

 

 

 

 

6 

6 

Attempt to equate real and 

imaginary  parts of (x +iy)2 and 15 

+8i 

Obtain each result 

Eliminate to obtain a quadratic in x2 

or y2 

Solve to obtain x = 4)(± , or y = 

1)(±  

Obtain only correct two answers as 
complex numbers  

3.  

 

)1()1( 2
122

4
1 +−+ nnnn  

 

 

)2)(1)(1(4
1 ++− nnnn  

M1 

M1 

A1 

M1 

A1 

A1 

 

 

 

 

 

 

6 

6 

Expand to obtain r3 – r 

Consider difference of two standard 
results 
Obtain correct unfactorised answer 

Attempt to factorise 

Obtain factor of )1(4
1 +nn  

Obtain correct answer 

4. (i) 

 

 

(ii) 

B1 

B1 

B1 

B1 

B1 

B1 

 

 

3 

 

 

3 

Circle 

Centre (1, -1) 

Passing through (0, 0)  

Sketch a concentric  circle  

Inside (i) and touching axes 

Shade between the circles 

5. (i) B1 1 Show given answer correctly 
 

PMT

(Q2, Jan 2007)
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1. (i)  a = -3 

(ii)  2a – 3 = 7 or 3a – 6 = 9 

        a = 5 

B1 

M1 

A1 

1 

 

2 

3 

State correct value 

Sensible attempt at multiplication 

Obtain correct answer 

2.  

 

x2 –y2 = 15  and xy = 4 

 

 

+± 4( i) 

M1 

 

A1 A1 

M1 

DM1 

A1 

 

 

 

 

 

 

6 

6 

Attempt to equate real and 

imaginary  parts of (x +iy)2 and 15 

+8i 

Obtain each result 

Eliminate to obtain a quadratic in x2 

or y2 

Solve to obtain x = 4)(± , or y = 

1)(±  

Obtain only correct two answers as 
complex numbers  

3.  

 

)1()1( 2
122

4
1 +−+ nnnn  

 

 

)2)(1)(1(4
1 ++− nnnn  

M1 

M1 

A1 

M1 

A1 

A1 

 

 

 

 

 

 

6 

6 

Expand to obtain r3 – r 

Consider difference of two standard 
results 
Obtain correct unfactorised answer 

Attempt to factorise 

Obtain factor of )1(4
1 +nn  

Obtain correct answer 

4. (i) 

 

 

(ii) 

B1 

B1 

B1 

B1 

B1 

B1 

 

 

3 

 

 

3 

Circle 

Centre (1, -1) 

Passing through (0, 0)  

Sketch a concentric  circle  

Inside (i) and touching axes 

Shade between the circles 

5. (i) B1 1 Show given answer correctly 
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1. (i)  a = -3 

(ii)  2a – 3 = 7 or 3a – 6 = 9 

        a = 5 

B1 

M1 

A1 

1 

 

2 

3 

State correct value 

Sensible attempt at multiplication 

Obtain correct answer 

2.  

 

x2 –y2 = 15  and xy = 4 

 

 

+± 4( i) 

M1 

 

A1 A1 

M1 

DM1 

A1 

 

 

 

 

 

 

6 

6 

Attempt to equate real and 

imaginary  parts of (x +iy)2 and 15 

+8i 

Obtain each result 

Eliminate to obtain a quadratic in x2 

or y2 

Solve to obtain x = 4)(± , or y = 

1)(±  

Obtain only correct two answers as 
complex numbers  

3.  

 

)1()1( 2
122

4
1 +−+ nnnn  

 

 

)2)(1)(1(4
1 ++− nnnn  

M1 

M1 

A1 

M1 

A1 

A1 

 

 

 

 

 

 

6 

6 

Expand to obtain r3 – r 

Consider difference of two standard 
results 
Obtain correct unfactorised answer 

Attempt to factorise 

Obtain factor of )1(4
1 +nn  

Obtain correct answer 

4. (i) 

 

 

(ii) 

B1 

B1 

B1 

B1 

B1 

B1 

 

 

3 

 

 

3 

Circle 

Centre (1, -1) 

Passing through (0, 0)  

Sketch a concentric  circle  

Inside (i) and touching axes 

Shade between the circles 

5. (i) B1 1 Show given answer correctly 
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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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1 EITHER  

a = 2 

 
,32=b
 OR 

 
 
a = 2    32=b  
 

M1 
A1 
M1 
A1 
M1 
M1 
A1 A1 
 

 
 
 
 
 
 

4 
 
 

4 

Use trig to find an expression for a (or b) 
Obtain correct answer 
Attempt to find other value 
Obtain correct answer a.e.f. 
(Allow 3.46 ) 
State 2 equations for a and b 
 
Attempt to solve these equations 
Obtain correct answers a.e.f. 
SR  ±  scores A1 only 
 

2 
 (13 = ) 1

4
 × 12 × 22 

  

 

1
4
 n2(n + 1)2 + (n + 1)3 

  

 

1
4
 (n + 1)2(n + 2)2 

  

B1 
 
M1  
M1(indep) 
A1 
A1 
 

 
 
 
 
 

5 
 
 
 

5 

Show result true for n = 1 
 
Add next term to given sum formula 
Attempt to factorise and simplify 
Correct expression obtained convincingly  
 
Specific statement of induction conclusion 
 

3  3Σr2 – 3Σr + Σ 1   
 

 3Σr2 = 1
2
 n(n + 1)(2n + 1) 

  

 
3Σr = 3

2
 n(n + 1) 

  
 

 
Σ 1 = n   

n3 

M1 
 
 
A1 
 
 
A1 
 
A1 
M1 
A1 
 

 
 
 
 
 
 
 
 
 
 

6 
 

6 

Consider the sum of three separate terms 
 
Correct formula stated 
 
 
 
Correct formula stated 
 
Correct term seen 
Attempt to simplify 
Obtain given answer correctly 
 

4 

(i) 2
1   

⎝

⎛
⎜

5
– 3

 – 1
1 ⎠

⎞
⎟  

  

(ii) 

      
2
1   

⎝

⎛
⎜

2
23

 0
– 5 ⎠

⎞
⎟  

B1 
 
B1 
 
 
M1 
 
M1(indep) 
 
A1ft 
 
A1ft 

 
 

2 
 
 
 
 

4 
6 

Transpose leading diagonal and negate other 
diagonal or solve sim. eqns. to get 1st column 
Divide by the determinant or solve 2nd pair to 
get 2nd column 
 
Attempt to use B-1A-1 or find B 
Attempt at matrix multiplication 
One element correct, a.e.f, 
All elements correct, a.e.f. 
NB ft consistent with their (i) 

PMT
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7  (i) 

 
         a(a – 12) + 32   
 (ii) 
         det M = 12 
         non-singular 
(iii)   EITHER 
 
 
       OR 

M1 
M1 
A1 
 
M1 
A1ft 
B1  
 
M1 
 
A1 
 
M1 
A1 
A1 

 
 
3 
 
2 
 
 
 
 
 
3 
 
 
 
 
 
 
 
 
 
 
8 

Show correct expansion process 
Show evaluation of a 2 x 2 
determinant 
Obtain correct answer  a.e.f. 
 
Substitute a = 2 in their determinant 
 
 
Obtain correct answer and state a 
consistent conclusion 
 
 
det M = 0 so non-unique solutions 
 
Attempt to solve and obtain 2 
inconsistent equations 
Deduce that there are no solutions 
 
Substitute a = 4  and attempt to solve 
Obtain 2 correct inconsistent 
equations 
Deduce no solutions 

8 (i)  Circle, centre (3, 0),  
      y-axis a tangent at origin 
      Straight line,  
      through (1, 0) with +ve slope 
      In 1st quadrant only 
(ii)  Inside circle, below line,  
 above x-axis 
 

B1B1 
B1 
B1  
B1 
B1 
B2ft 
 

 
 
 
 
 
6 
2 
8 

Sketch showing correct features 
N.B. treat 2 diagrams asa MR 
 
 
 
Sketch showing correct region 
SR: B1ft for any 2 correct features 

 
 

PMT
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9 

 (i)    ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

20
02

 

(ii)   Rotation (centre O), 450, clockwise

  (iii)   

     

(iv)  
⎝

⎛
⎜

0
0 ⎠

⎞
⎟   

⎝

⎛
⎜

1
1 ⎠

⎞
⎟   

⎝

⎛
⎜

1
– 1 ⎠

⎞
⎟   

⎝

⎛
⎜

2
0 ⎠

⎞
⎟  

 

 

(v)  det C = 2  

       area of square has been doubled 

B1  

 

B1B1B1 
 
 
 
B1 
 
 
M1 
A1 
 

B1 

B1 

1 

 

3 
 
 
 
1 
 
 
 
2 
 
 
 
 
2 
 
9 

Correct matrix 
 
 
 
Sensible alternatives OK, must be a 
single transformation 
 
 
Matrix multiplication or combination 
of transformations 
 
 
For at least  two correct images 
For correct diagram 
 
State correct value 
 
State correct relation a.e.f. 

10 (i)  
 
x2 – y2 = 16  and  xy = 15  
 
 
 
 
 
 
 ±( 5 + 3i )   
 
(ii) 
   
z = 1± 16 + 30i    
 
 
6 + 3i,    -4 - 3i 

M1 
 
 
 
A1A1 
 
M1 
 
 
M1 
 
 
A1 
 
 
M1* 
 
A1 
*M1dep 
A1 A1ft 

 
 
 
 
 
 
 
 
 
 
 
 
6 
 
 
 
 
 
5 
 
 
11

Attempt to equate real and imaginary 
parts of 
(x + iy)2 and 16+30i 
 
Obtain each result 
 
Eliminate to obtain a quadratic in x2 or 
y2 

 
Solve to obtain 
x = (±) 5  or  y = (±) 3   
 
Obtain correct answers as complex 
numbers 
 
Use quadratic formula or complete the 
square 
 
Simplify to this stage 
Use answers from (i) 
Obtain correct answers 

 

PMT
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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
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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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4725 Further Pure Mathematics 1  

1 (i)  B1 Two elements correct 
1 1
5 1
⎛ ⎞
⎜ ⎟−⎝ ⎠

   B1 All four elements correct 
     2 

(ii) EITHER  
 B1 Both diagonals correct 

  
2 11
5 43

−⎛ ⎞
⎜ ⎟−⎝ ⎠

  B1 Divide by determinant  

     2     
  OR 
   B1 Solve sim. eqns. 1st column correct 
   B1 2nd column correct  
  
2 (i) 5 B1 Correct modulus 
  0.927 or 53.1o B1 Correct argument, any equivalent form 
     2 
 (ii)(a) B1 Circle centre A (3, 4) 
   B1 Through O, allow if centre is (4, 3) 
     2 
     (b)  B1 Half line with +ve slope 
   B1 Starting at (3, 0) 
   B1 Parallel to OA, (implied by correct arg shown) 
     3 

A(3, 4) 

O 
 
 
 
 

3 (i) 
( 1)!

r
r +

 M1 Common denominator of (r + 1)! or r!(r + 1)! 

   A1 Obtain given answer correctly 
     2 

 (ii) 11
( 1)n

−
+ !

 M1 Express terms as differences using (i) 

   A1 At least 1st two and last term correct 
   M1 Show pairs cancelling 
   A1 Correct answer a.e.f. 
     4 
 
4   B1 Establish result is true, for n = 1 ( or 2 or 3 ) 
   M1 Attempt to multiply A and An, or vice versa 
   M1 Correct process for matrix multiplication 
   A1 Obtain 3n + 1, 0 and 1 
   A1 Obtain ½(3n + 1 – 1) 
   A1 Statement of Induction conclusion, only 

if 5 marks earned, but may be in body of 
working  

     6 
 

 17

307

17

(Q2, June 2008)

4725 Mark Scheme June 2008 

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

307
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4725 Further Pure Mathematics 1  

1  
 

26
17

26
7 + i.  

M1 
A1 A1 
A1 

 
 

4 
4 

Multiply by conjugate of denominator 
Obtain correct numerator 
Obtain correct denominator 
 

2 
(i)  ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
− 2

05
10
1

a
 

(ii)   ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
62
23

a

B1 
B1 
 
B1 
B1 

 
2 
 
 

2 
4 

Both diagonals correct 
Divide by correct determinant 
 
Two elements correct 
Remaining elements correct 

3  
)1()12)(1()1( 22 ++++++ nnnnnnn  

 
)2()1( 2 ++ nnn  

M1 
A1 
A1 
M1 
A1ft 
A1 

 
 
 
 
 

6 
6 

Express as sum of 3 terms  
2 correct unsimplified terms 
3rd correct unsimplified term 
Attempt to factorise  
Two factors found, ft their quartic 
Correct final answer a.e.f. 

4  
 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
00
00

 

B1 
M1 
A1 
A1 

 
 
 

4 
4 

State or use correct result 
Combine matrix and its inverse 
Obtain I or I2 but not 1 
Obtain zero matrix but not 0 
S.C. If 0/4, B1 for AA-1 = I  

5 Either 
 
4k – 4 
 
k = 1 
 
Or 

M1 
M1 
A1 
M1 
A1ft 
 
M1 
A1 
M1 
A1 
A1 
 

 
 
 
 

5 
 
 
 
 
 
 

5 

Consider determinant of coefficients of LHS 
Sensible attempt at evaluating any 33×  det 
Obtain correct answer a.e.f. unsimplified 
Equate det to 0 
Obtain k = 1, ft provided all M’s awarded 
 
Eliminate either x or y 
Obtain correct equation 
Eliminate 2nd variable 
Obtain correct linear equation 
Deduce that k = 1 

6 (i)  Either 
      Or 
 
(ii)        

(iii)      ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
− 01

10

(iv) 

B1 DB1 
B1 DB1 
 
B1 DB1 
 
B1 B1 
 
B1B1B1

2 
 
 

2 
 

2 
 

3 
9 

Reflection,   in x-axis 
Stretch parallel to y-axis, s.f. –1  
 
Reflection,  in y = -x 
 
Each column correct  
 
Rotation,   90o ,clockwise about O 
S.C. If (iii) incorrect, B1 for identifying 
their transformation, B1 all details correct 

PMT

19

(Q1, Jan 2009)

10 (i)   52,222 ==− xyyx  
 
         0584 24 =−− xx
 
         2

2
2
10 , ±=±= yx  

          )i( 2
2

2
10 +±  

(ii)     i±= 22z 5  
 
           ±±= 2

10(z i )2
2  

 
 
 
(iii) 
 
(iv) 

M1 
A1 
 
M1 
M1 
A1 
 
A1 
 
M1 
A1 
M1 
A1ft 
 
 
B1ft 
 
B1 B1ft 
B1ft 
 
 

 
 
 
 
 
 
 

6 
 
 
 
 

4 
 
 

1 
 
 

3 
14 

Attempt to equate real and imaginary parts 
Obtain both results a.e.f. 
 
Eliminate to obtain quadratic in x2 or y2 
Solve to obtain x (or y) values 
Correct values for both x & y obtained a.e.f. 
 
Correct answers as complex numbers 
 
Solve quadratic in z2 
Obtain  correct answers 
Use results of (i) 
Obtain correct answers, ft must include root 
from conjugate 
 
Sketch showing roots correctly 
 
Sketch of straight line, α to⊥  
Bisector 

 

 
 

PMT
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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 

 

PMT

(Q3, June 2009)
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6. (i)   43 2, S� or –45o  AEF 
 
(ii)(a)    
 
(ii)(b)  
 
   
 
(iii)  

B1 B1 
 

B1B1 
B1 ft 
B1 
B1 
B1 
 
B1ft 
B1ft 
B1ft 

2 
 

3 
 
 

3 
 
 
 
 

3 
11 

State correct answers 
 

Circle, centre (3, -3),  
through O ft for  only )3,3( rr
Straight line with +ve slope, 
through (3, -3) or their centre 
Half line only starting at centre 
 
Area above horizontal through a,  
below (ii) (b) 
Outside circle 
 

7. (i) 
 
 
(ii) 
 
 
(iii)  
 
 
 
 
 

nnnnnnn �������� )1(2)12)(1(1)1( 4  
 

¦
 

� 
n

r

nnr
1

223 )1(4  

M1 
A1 
 
M1 
A1 
 
B1 B1 
 
 
M1* 

*DM1 

A1 

 
 
A1 

 
2 
 
 

2 
 
 
 
 
 
 
 
 
 
 
 

6 
10 

Show that terms cancel in pairs 
Obtain given answer correctly 
 
Attempt to expand and simplify 
Obtain given answer correctly 
 
Correct ¦ r stated     ¦  n1
 
Consider sum of 4 separate terms on 
RHS 
Required sum is LHS – 3 terms 

Correct unsimplified expression 

 
 
Obtain given answer correctly 

8. (i) 
 
 

(ii)   ¸̧
¹

·
¨̈
©

§
11
01

(iii)    Either 

         ¸̧
¹

·
¨̈
©

§
10
21

           
          Or 

B1 
B1 
B1 
 
B1 B1 
 
B1 
M1 
 
A1ft 
 
M1 
 
A2ft 
 
B1  
B1 
B1 

 
 

3 
 

2 
 
 
 
 
 
 
 
 
 
 
 
 

6 
11 

Find coordinates (0, 0) (3, 1) (2, 1) 
(5, 2 ) found 
Accurate diagram sketched 
 
Each column correct 
 
Correct inverse for their (ii) stated 
Post multiply C by inverse of (ii) 
 
Correct answer found 
 
Set up 4 equations for elements from 
correct matrix multiplication 
All elements correct, -1 each error  
 
Shear,  
x axis invariant or parallel to x-axis 
eg image of (1, 1) is (3, 1) 
SR allow s.f. 2 or shearing angle of  
correct angle to appropriate axis 
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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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¸
¸
¸

¹

·

¨
¨
¨

©

§
−
−

∆
3

54
75

1 a
a

 
8 (i)  M1  Attempt to equate real and imaginary  
     parts of (x + iy)2 & 5 – 12i  
  522 =− yx  and  6−=xy  A1  Obtain both results, a.e.f 
   M1  Obtain quadratic in x2 or y2 

   M1  Solve to obtain 3)(±=x  or 2)(±=y  
  ± (3 – 2i)  A1 5 Obtain correct answers as complex nos 
--------------------------------------------------------------------------------------------------------------------------------------
  (ii)  B1ft Circle with centre at their 
square root 
   B1  Circle passing through origin 
   B1ft  2nd circle centre correct relative to 1st  
   B1 4 Circle passing through origin 
   9 
9 (i)  M1  Show correct expansion process for  
     3 × 3 or multiply adjoint by A 
   M1  Correct evaluation of any 2 × 2 at any  
     stage 
  det A = 66 −=∆ a  A1  Obtain correct answer 
   
  

  A-1 = 
¸
¸
¸

¹

·

¨
¨
¨

©

§

−−
−−
−+−

∆
633
2121
4113

1 a
aa

  M1  Show correct process for adjoint entries 

   A1  Obtain at least 4 correct entries in  
     adjoint 
   B1  Divide by their determinant 
   A1 7 Obtain completely correct answer 
----------------------------------------------------------------------------------------------------------------------------------------- 
 
 (ii)  M1  Attempt product of form A-1C or 
     eliminate to get 2 equations and solve 
    
   A1A1A1 Obtain correct answer   
   ft all 3 
    4    S.C. if det now omitted, allow max A2 ft 
   11  
 
 
10 (i) 
   B1  Correct M2 seen  

          M2 = ¸̧
¹

·
¨̈
©

§
10
41     M3 = ¸̧

¹

·
¨̈
©

§
10
61   M1  Convincing attempt at matrix  

     multiplication for M3 
   A1 3 Obtain correct answer 
----------------------------------------------------------------------------------------------------------------------------------------- 

 (ii) Mn = ¸̧
¹

·
¨̈
©

§
10
21 n  B1ft 1 State correct form, consistent with (i) 

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

PMT
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4 (i) 5 + 12i 
13 
67.4o or 1.18 

B1B1 
B1ft 
B1ft 4
  

Correct real and imaginary parts 
Correct modulus 
Correct argument 

     
     
 (ii)  

 
 

 

M1  
A1  
 
A1 3 
 

7
85
27

85
11 −− i

 

Multiply by conjugate 
Obtain correct numerator 
 
Obtain correct denominator 

     
     
5 (a) B1B1 2

 
Each column correct 
SC B2 use correct matrix from MF1   
Can be trig form 

    
     

¸̧
¹

·
¨̈
©

§
01
10  

 (b) (i)  
(ii) 

B1B1 2
B1B1 2

6

Stretch, in x-direction  sf 5 
Rotation, 60o  clockwise 

     
     
6 (i) (a) 

(b) 
B1B1 2
B1B1 2

Circle centre (3, –4 ), through origin  
Vertical line, clearly x = 3 
 

     
     
 (ii)  B1ft  

B1ft 2

6

Inside their circle 
And to right of their line, if vertical 
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4 (i) 5 + 12i 
13 
67.4o or 1.18 

B1B1 
B1ft 
B1ft 4
  

Correct real and imaginary parts 
Correct modulus 
Correct argument 

     
     
 (ii)  

 
 

 

M1  
A1  
 
A1 3 
 

7
85
27

85
11 −− i

 

Multiply by conjugate 
Obtain correct numerator 
 
Obtain correct denominator 

     
     
5 (a) B1B1 2

 
Each column correct 
SC B2 use correct matrix from MF1   
Can be trig form 

    
     

¸̧
¹

·
¨̈
©

§
01
10  

 (b) (i)  
(ii) 

B1B1 2
B1B1 2

6

Stretch, in x-direction  sf 5 
Rotation, 60o  clockwise 

     
     
6 (i) (a) 

(b) 
B1B1 2
B1B1 2

Circle centre (3, –4 ), through origin  
Vertical line, clearly x = 3 
 

     
     
 (ii)  B1ft  

B1ft 2

6

Inside their circle 
And to right of their line, if vertical 
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8 (i)  M1 
 
A1 2

Attempt to rationalise denominator or 
cross multiply 
Obtain given answer correctly 

     
     
 (ii)  

 
 
 

)1212(
2
1 −−+++ nn  

M1 
M1 
A1 
A1 
M1 
A1 6

Express terms as differences using (i) 
Attempt this for at least 1st three terms 
1st three terms all correct 
Last two terms all correct 
Show pairs cancelling 
Obtain correct answer, in terms of n 

     
     
  (iii)  B1 1

9
Sensible statement for divergence 

     
     
9 (i)  

 
det A = 

M1 
M1 
A1 3

Show correct expansion process for 3 x 3 
Correct evaluation of any 2 x 2 
Obtain correct answer 

     
     

aa −2  

 (ii) (a) M1 
 
A1 

Find a pair of inconsistent  
equations 
State inconsistent or no solutions 

  (b) M1 
A1 

Find a repeated equation 
State non unique solutions 

  (c) B1 
 
B1 6

9

State that det A is non-zero or find correct 
solution 
State unique solution 
SC if detA incorrect, can score 2 marks 
for correct deduction of a unique 
solution, but only once 

     
     
10 (i)  

 
xy = 2 

M1 
 
A1 
M1 
M1 

Attempt to equate real and imaginary 
parts 
Obtain both results 
Eliminate to obtain quadratic in x2 or y2 
Solve to obtain x or y value 

  z = 2 + i A1 5 Obtain correct answer as a complex no. 
     
     

322 =− yx   

 (ii)  B1 1 Obtain given answer correctly 
     
     
 (iii)  

 
 
 
w = 2 – i 

M1 
A1 
M1 
M1 
A1 5

11

Attempt to solve quadratic equation 
Obtain correct answers 
Choose negative sign 
Relate required value to conjugate of (i) 
Obtain correct answer 

1123 ±=w i
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1 (i) )  B1B1 2 Each element correct   
     SC (7,9) scores B1  
 ----------------------------------------------------------------------------------------------------------------------------------------------- 
 (ii) B1*  Obtain correct value 
   depB1 2 Clearly given as a matrix 
 -----------------------------------------------------------------------------------------------------------------------------------------------

 (iii)  M1  Obtain 22 × matrix  

   A1  Obtain 2 correct elements  
   A1 3 Obtain other 2 correct elements 
   7 

( 97

( )18  

¸̧
¹

·
¨̈
©

§
−
−

26
412

 
 
2. (i)  – 12 +13i B1B1 2 Real and imaginary parts correct  
------------------------------------------------------------------------------------------------------------------------------------------------ 
 (ii)  B1  z* seen 
   M1  Multiply by w* 

  
37
14

37
27 − i A1  Obtain correct real part or numerator 

   A1 4 Obtain correct imaginary part or denom. 
     Sufficient working must be shown 
   6 
 
 
3   B1*  Establish result true for n = 1 or 2 
   M1*  Use given result in recurrence relation in a  
     relevant way 
   A1*  Obtain 2n + 1 correctly 
   depA1 4 Specific statement of induction conclusion 
  
   4    
 

4  Either B1 Correct value for  stated or used 
   M1  Express as sum of two series 

  

 ¦ r

)1(
2

)1(
4

22 +++ nbnnna
 A1  Obtain correct unsimplified answer 

    M1  Compare coefficients or substitute values  
      for n 
  a = 4   b = – 4  A1 A1 6 Obtain correct answers 
  Or 
   M1  Use 2 values for n 
  a + b = 0  4a + b = 12 A1 A1  Obtain correct equations 
   
   M1  Solve simultaneous equations 
  a = 4   b = – 4 A1 A1  Obtain correct answers 
     
   6 
  
5   B1  (A-1)-1 = A seen or implied 
   M1  Use product inverse correctly 
  A2  A1cao 3 Obtain correct answer 
   3 
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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  

------------------------------------------------------------------------------------------------------------------------------------------------ 
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1 (i)  B1  3B seen or implied 

   B1  2 elements correct 
   B1 3 Other 2 elements correct, a.e.f.,   
     including brackets 
 

¸̧
¹

·
¨̈
©

§
012

44 a

 

 (ii) M1  Sensible attempt at matrix multiplication 

     for AB or BA 
   A1 2 Obtain correct answer 
    
   5 

¸̧
¹

·
¨̈
©

§ �
14

344 aa
 

 

2   B1  Establish result true for n = 1 or 2    
   M1*  Add next term to given sum formula 
   DM1  Combine with correct denominator 
   A1  Obtain correct expression convincingly 
   A1 5 Specific statement of induction conclusion, 
     provided 1st 4 marks earned 
   5 
 

3  B1  Obtain correct det 
   M1  Equate their det to 0 
  A1 3 Obtain correct answers 
   3    

162 �k

4r k

 

4   M1  Express as sum of two series  
  nnnn 2)14)(12(23 2

1
6
1 u���uu  A1 A1  Each term correct a.e.f. 

   M1  Attempt to factorise 
   A2 6 Completely correct answer,  
     ( A1 if one factor not found ) 
   6 

)34(2 2 �nn

 

2 a  5 (i) B1  Correct modulus 

  3,60arg Sq a , 1.05 B1 2 Correct argument  

  
 (ii)  B1  Circle 
   B1  Centre )3,1(  

   B1   Through origin, centre )3,1( rr  and  
     another y intercept 
   B1  Vertical line 
   B1*  Through a or their centre, with +ve gradient 
   DB1  Correct half line 
    6  
   8 
 

PMT

30

(Q5, June 2011)
4725 Mark Scheme June 2011 

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)  
 

          0231
2
3  ��

uu
 B1  Use substitution correctly 

  EITHER M1  Rearrange 
   M1  Square 

  32

14129
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 
       
1   2 2 25 13a �   M1 Use formula for modulus  
   a = 12 A1 Obtain correct answer  
   1 5tan

a
�  M1 Use formula for argument 

 

   0.395 or 22.6q or 0.126π A1FT Obtain correct answer allow 0.39  
    [4] 

 
  

       
2    

B1 State identity matrix is 
1 0
0 1
§ ·
¨ ¸
© ¹

 
 

    M1 Find a pair of simultaneous equations  
   3 4 1,   3 5 1,   2 3 0p q p q p q�  � �  �   A1 Correct pair of distinct equations  
    M1 Attempt to solve  
   3  and  2p q  �  A1 Obtain correct answers  
    [5] 

 
  

       
3    M1 Attempt to equate real and imaginary parts  
   2 2 3 and 3 2x y xy�    A1 Obtain both results  

   4 2 4 23 18 0 or 3 18 0x x y y� �  � �   M1 Eliminate to obtain quadratic in x2 or y2   
    M1 Solve to obtain x or y value  
   6 or 3x y r  r  A1 Both values correct  

   ( 6 i 3)r �  A1 Correct answers as complex numbers  

    [6] 
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Question Answer Marks Guidance 
       
1   2 2 25 13a �   M1 Use formula for modulus  
   a = 12 A1 Obtain correct answer  
   1 5tan

a
�  M1 Use formula for argument 

 

   0.395 or 22.6q or 0.126π A1FT Obtain correct answer allow 0.39  
    [4] 

 
  

       
2    

B1 State identity matrix is 
1 0
0 1
§ ·
¨ ¸
© ¹

 
 

    M1 Find a pair of simultaneous equations  
   3 4 1,   3 5 1,   2 3 0p q p q p q�  � �  �   A1 Correct pair of distinct equations  
    M1 Attempt to solve  
   3  and  2p q  �  A1 Obtain correct answers  
    [5] 

 
  

       
3    M1 Attempt to equate real and imaginary parts  
   2 2 3 and 3 2x y xy�    A1 Obtain both results  

   4 2 4 23 18 0 or 3 18 0x x y y� �  � �   M1 Eliminate to obtain quadratic in x2 or y2   
    M1 Solve to obtain x or y value  
   6 or 3x y r  r  A1 Both values correct  

   ( 6 i 3)r �  A1 Correct answers as complex numbers  

    [6] 
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6 

 

Question Answer Marks Guidance 
       
4    M1 Express as difference of two series  
    DM1 Use standard series results  
   )1()1( 2

322
4
1 ��� nnnn  A1 Obtain correct unsimplified answer  

    M1 Attempt to factorise  
    A1 At least factor of n( n +1 ) From their unsimplified answer 
   1

4 ( 1)( 3)( 2)n n n n� � �  A1 Obtain correct answer  
    [6] 

 
  

       
5 (a)  0 1

1 0
�§ ·

¨ ¸�© ¹
 

B1 
B1 

Each column correct 
 

 

    [2] 
 

  

       
5 (b) (i)  B1 Stretch   
    DB1 Scale factor 4 in the y direction Not “in the y-axis” 
    [2] 

 
  

       
5 (b) (ii) 4 B1 Correct value of determinant  
    B1 Scale factor for area Allow scale factor of stretch or eqiv. 
    [2] 

 
  

       
6    B1 Circle  
    B1 Centre ( 3,1)   

    B1 Passing through O and crosses y-axis again  
    B1 Line, with correct slope shown  
    B1 1

2  line starting at O  
    B1 Completely correct diagram for both loci  Ignore shading 
    [6]   
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Question Answer Marks Guidance 
1 (i)  21 +11i B1 Real part correct  
    B1 Imaginary part correct  
    [2]   
1 (ii)   M1 Multiply by conjugate of denominator or find a 

pair of simultaneous equations 
 

   26 – 29i A1 Obtain correct numerator or real part  
   26 29 i

41 41
�  

A1 Obtain correct denominator or  imaginary part  

    [3]   
2 (i)  5 2

13 6
§ ·
¨ ¸
© ¹

 
M1 
A1 

Multiplication attempt, 2 elements correct   
All elements correct  

 

    [2]   
2 (ii)  EITHER    
   ( )� � � B A AB1 1 1  B1 Stated or used  

    B1ft Divide by correct determinant  
   6 21

13 54
�§ ·

¨ ¸�© ¹
 

B1ft Both diagonals correct  

    [3]   
   OR B1 Either inverse correct  
    B1 Two elements correct in final answer , both 

inverses must be correct 
 

    B1 All elements correct   
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Question Answer Marks Guidance 
7 (i)   B1B1 Circle, centre ( 3 , 4 )  
    B1ft Touching x-axis, ft  for (  as centre  
    B1ft Crossing y-axis twice  
    B1B1 Horizontal line, y intercept 4  
    [6]   
7 (ii)  –1 +4i   7 + 4i B1B1 State correct answers  
    [2]   
7 (iii)   B1ft Inside circle or above line  
    B1 Completely correct diagram  
    [2]   
8 (i)   B1 Show given answer correctly  
    [1]   
8 (ii)   M1 Express terms as differences using (i)  
    M1 Attempt this for at least first 3 terms  
    A1 First 3 terms all correct  
    A1 Last 2 terms correct  
    M1 Show terms cancelling  
   1 1 11

2 1 2n n
� � �

� �
 

A1 Obtain correct answer, must be in terms of n  

    [6]   
8 (iii)  3

2
 

B1ft State or use correct sum to infinity  

    B1 
Their sum to infinity – their (ii) =  

 

    M1 Attempt to solve correct equation   
   N = 4 A1 Obtain  only N = 4  
    [4]   
       
       
       

PMT

(Q7, June 2012)

36

PhysicsAndMathsTutor.com



4725 Mark Scheme January 2013 

5 

Question Answer Marks Guidance 
1 (i)  2 3 2

2 5
a �§ ·

¨ ¸
© ¹

 
B1 I or 3I seen or used 

    B1 2 elements correct 
    B1 Other 2 elements correct 
    [3]  
1 (ii)  4 11

4 1 1a a
�§ ·

¨ ¸� �© ¹
 or equivalent 

B1 Divide by correct determinant 

    B1 Both diagonals correct 
    [2]  
      
2   1 1 2 1

6
( )( )n n n n� � �  

M1* Attempt to expand (r – 1)(r +1) 
DM1 Use standard result for ∑r² 

    A1 Obtain correct unsimplified answer 
      
   1 2 5 1

6
( )( )n n n� �  

DM1 Attempt to factorise 
A2 Obtain completely correct answer 

     Allow A1 if one bracket still contains a common factor 
    [6]  
3 (i)  5z   B1 Allow 2.2 

   argz 26.6 or 0.464 � �D  B1 Allow -27o or -0.46(3) 

    [2]  
3 (ii)   B1 z* = 2 + i stated or used 
    M1 Obtain two equations from real and imaginary parts 
   2, 8a b b a�  �  �  A1 Obtain correct equations 
    M1 Attempt to solve 2 linear equations 
   a = 5, b =  – 3 A1 Obtain correct answers 
    [5]  
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Question Answer Marks Guidance 
7 (i) (a)  B1 Circle 
    B1 Centre O and radius 2 
    [2]  
7 (i) (b)  B1 Horizontal line 
    B1 (3, 1 ) on  their line 
    B1 ½ line to left  i.e. horizontal 
    [3]  
7 (ii)   B1 Shade only inside their circle or above their horizontal line 
    B1 Completely correct diagram 
    [2]  
8 (i)   M1 Obtain correct numerator from addition or partial fractions 
    A1 Obtain given answer correctly 
    [2]  
8 (ii)   M1 Express at least three relevent terms using (i) 

A1 1st three terms correct 
   

1 2( )( )
n

n n� �
 

A1 Last two terms correct 

    M1 Show correct cancelling 
    A1 Obtain given answer correctly 
    [5]  
8 (iii)  1

6
�  

M1 Sum 1 to f  - 1st term or start process at r = 2 
   A1 Obtain correct answer 
    [2]  
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Question Answer Marks Guidance 

1    M1 Use correct trig expression 
   √3 A1 Obtain correct answer 
    M1 Correct expression for modulus 
   2√3 A1FT Obtain correct answer aef 
   3 – 3i �  B1FT Correct conjugate seen or implied 
   –√3 i B1FT Correct answer 
    [6]  
2 (i)  � �7 23  B1B1 Each element correct, missing brackets B1 only 
    [2]  
2 (ii)  6 15

4 10
�§ ·

¨ ¸�© ¹
 

M1 
A1 
A1 

Obtain 2 × 2 matrix 
Obtain 2 correct elements 
Obtain other 2 correct elements 

   det CB = 0 A1FT Obtain their det CB, must be a 2 × 2 matrix 
   singular A1FT Correct conclusion from their det CB 
    [5]  
3   2 2 11 and 6 5x y xy�    M1 Attempt to equate real and imaginary parts of  (x + iy)2 and 11 + 12√5 
    A1 Obtain both results cao 
    M1* Obtain a quadratic in x2 or y2  
   ±( 2√5 + 3i) DM1 Solve a 3 term quadratic  to obtain a value for  x  or  y  
    A1  

A1 
Obtain 1 correct answer as complex number 
Obtain only the other correct answer 

    [6]  
4    B1 Establish result true for n = 1 or n = 2 
    M1 Multiply M and Mk, either order 
   � �12 2 2 2k� � �  or 1 12 2 2k k� �� �  A1 Obtain correct element 
    A1 Obtain other 3 correct elements 
    A1 Obtain 22 2k� �  convincingly 
    B1 Specific statement of induction conclusion,  provided 5/5 earned so far and  

verified for n = 1 
    [6]  
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Question Answer Marks Guidance 

1    M1 Use correct trig expression 
   √3 A1 Obtain correct answer 
    M1 Correct expression for modulus 
   2√3 A1FT Obtain correct answer aef 
   3 – 3i �  B1FT Correct conjugate seen or implied 
   –√3 i B1FT Correct answer 
    [6]  
2 (i)  � �7 23  B1B1 Each element correct, missing brackets B1 only 
    [2]  
2 (ii)  6 15

4 10
�§ ·

¨ ¸�© ¹
 

M1 
A1 
A1 

Obtain 2 × 2 matrix 
Obtain 2 correct elements 
Obtain other 2 correct elements 

   det CB = 0 A1FT Obtain their det CB, must be a 2 × 2 matrix 
   singular A1FT Correct conclusion from their det CB 
    [5]  
3   2 2 11 and 6 5x y xy�    M1 Attempt to equate real and imaginary parts of  (x + iy)2 and 11 + 12√5 
    A1 Obtain both results cao 
    M1* Obtain a quadratic in x2 or y2  
   ±( 2√5 + 3i) DM1 Solve a 3 term quadratic  to obtain a value for  x  or  y  
    A1  

A1 
Obtain 1 correct answer as complex number 
Obtain only the other correct answer 

    [6]  
4    B1 Establish result true for n = 1 or n = 2 
    M1 Multiply M and Mk, either order 
   � �12 2 2 2k� � �  or 1 12 2 2k k� �� �  A1 Obtain correct element 
    A1 Obtain other 3 correct elements 
    A1 Obtain 22 2k� �  convincingly 
    B1 Specific statement of induction conclusion,  provided 5/5 earned so far and  

verified for n = 1 
    [6]  
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Question Answer Marks Guidance 
5   2 21 1 1

4 6 24 ( 1) 3 ( 1)(2 1) ( 1)n n n n n n nu � � u � � � �  M1 
A1 

Express as sum of three series 
Obtain 2 correct (unsimplified ) terms 

    A1 Obtain correct 3rd (unsimplified) term 
   3 ( 1)n n �  M1 

A2 
Attempt to factorise, at least factor of n 
Obtain correct answer, A1 if not fully factorised 

    [6]  
6 (i)   M1 Use arg (z – a) = T  in equation for l condone missing brackets 
   1

4arg( 3 )z i S�   A1 Obtain correct answer 
    M1 Use z a k�   in equation for C, k must be real 

   3 3z i�   A1 Obtain correct answer 
    [4]  
 (ii)  3 3z i� d   or e.g. 2 2( 3) 9x y� � d  B1 Obtain correct inequality, or  answer consistent with sensible (i) 
   1 1

4 2arg( 3 )z iS Sd � d   or 3,y xt �  0x t  B1 B1 Each correct single inequality, or answer consistent with sensible (i) 
    [3] SC if < used consistently, but otherwise all correct, B2  
7 (i)  0 1

1 0
§ ·
¨ ¸�© ¹

 B1B1 Each column correct 

    [2]  
 (ii)  1 0

0 1
§ ·
¨ ¸�© ¹

 B1B1 Each column correct 

    [2]  
 (iii)  0 1

1 0
§ ·
¨ ¸
© ¹

 
M1 

A1FT 
Attempt at matrix multiplication in correct order  
Obtain correct answer from their (i) and (ii) 

    [2]  
 (iv)  Reflection, in y = x B1B1 Correct description of their (iii) only 
    [2]  
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