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1.  f (x) = x 4 – x 3 – 9x 2 + 29x – 60

 Given that x = 1 + 2i is a root of the equation f(x
roots of the equation f(x) = 0

(7)
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Question 
Number 

Scheme Notes 
 

Marks 
1. 4 3 2f ( ) 9 29 60x x x x x    

1 – 2i is also a root Seen anywhere B1 

x2 2x + 5 

M1: Attempt to expand  
( (1 2i))( (1 2i))x x     or any valid 

method to establish the quadratic factor  M1A1 

A1: 2 2 5x x   

  2 2f ( ) 2 5 12x x x x x      
M1: Attempt other quadratic factor 

M1A1 
A1: 2 12x x   

  2 12 4 3 ...x x x x x        Attempt to solve their other quadratic 
factor. 

M1 

x =    4 and x = 3 Both values correct A1 
  (7)

   Total 7 
 Alternative using Factor Theorem  
 f (3) ......    or    f ( 4) ......   M1: Attempts f(3) or f(-4) M1 

 f (3) 0  or f ( 4) = 0  A1: Shows or states f(3) = 0 or f(-4) = 0 A1 

 
f (3) ......    and    f ( 4) ......   

M1: Attempts f(3) and f(-4) or 
f(3) and g(-4) where g(x) = f(x)/(x - 3) or 
f(-4) and h(3) where h(x) = f(x)/(x + 4) 

M1 

 

f (3) 0   and  f ( 4) 0   

A1: Shows or states f(3) = 0 and f(-4) = 0 
or  
shows or states f(3) = 0 and  
g(-4) = 0 where g(x) = f(x)/(x - 3)  
or  
shows or states f(-4) = 0 and  
h(3) = 0 where h(x) = f(x)/(x + 4) 

A1 

 NB    3 2 3 2g 2 3 20, h 5 11 15x x x x x x x x          

 x = 3 or x =    4 One of x = 3 or x =    4 clearly stated as a root M1 
 

x = 3 and x =    4 
Both x = 3 and x =    4 clearly stated as  
roots A1 

 1 2ix     B1 
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2. f (x)  = x3 – 3x2 + 
1

2 5x
 + 2, x 0

 (a) Show that the equation f(x) = 0 has a root  in the interval [2,3].
(2)

x) 

 (5)
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Question 
Number 

Scheme Notes Marks 

2 3 2

5

1
f ( ) 3 2

2
x x x

x
   

 
 

(a) 
f (2) ...    and   f (3) ...

 
Attempts both f(2) and f(3) M1 

f (2) 1.9116..     ,   f (3) 2.032...  
Sign change (and f ( )x is continuous) therefore 

a root  exists between 2x   and 3x 
 

Both values correct : f (2) 1.9116.. 
(awrt  1.9 ), and f (3) 2.032... (awrt 

2.0 or e.g. 
3

2
54

 ) , sign change (or 

equivalent) and conclusion 

A1 

 (2)
(b) 

  2 3.55
f ( ) 3 6

4
x x x x     

M1: 1n nx x   

M1A1A1 
A1: 23 6x x  

A1: 3.55

4
x or equivalent un-simplified 

and no other terms (+ c loses this mark) 
2.032075015

3
8.973270821

    
Correct attempt at Newton-Raphson using 
their values of f (3) andf (3).  M1 

2.774   Cao (Ignore any subsequent applications) A1 

Correct derivative followed by correct answer scores full marks in (b) 
Correct answer with no working scores no marks in (b) 

 

  (5)
 NB if the answer is incorrect it must be clear that both f (3) andf (3) are being used in 

the Newton-Raphson process. So that just 
 
 
3

3
' 3

f

f
 with an incorrect answer and no 

other evidence scores M0. 
   
   Total 7 

www.mystudybro.comWinter 2015
Past Paper (Mark Scheme) This resource was created and owned by Pearson Edexcel

www.mystudybro.comWinter 2015 Mathematics F1
WFM01



Leave 
blank

6

*P45876RA0628*

3. Given that z = x + iy, where x y

 (z – 2i)(z* – 2i) = 21 – 12i

 where z z.
(6)
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Question 
Number Scheme Notes Marks 

3   2i * 2i 21 12iz z      

* iz x y    B1 

  i 2i i 2i ....x y x y      Substitutes for z and their z* and 
attempts to expand 

M1 

   2 22 i 2 i 4x x y x y y          

2 2 4 4 ix y x       

2 2 4 21

and 4 12

x y

x

  


 Compares real and imaginary parts 
(allow sign errors only) 

M1 

4 12 ....x x   Solves real and imaginary parts to 
obtain at least one value of x or y 

M1 

3, 4x y   3x   cso 
A1, A1 4y   cso 

  (6)
   Total 6 

Way 2     2i * 2i * 2i * 4z z zz z z       Attempt to expand M1 

     i i 2i i i 4x y x y x y x y         * iz x y   (may be implied) B1 

 2 2 4 i 4x y x       
 2 2 4 21

and 4 12

x y

x

  


 Compares real and imaginary parts 
(allow sign errors only) 

M1 

 4 12 ....x x   Solves real and imaginary parts to 
obtain at least one value of x or y 

M1 

 
3, 4x y   3x   cso 

A1, A1 4y    cso 

   Total 6 

    

Way 3     2i * 2i * 2i * 4z z zz z z       Attempt to expand M1 

  * 2i * 4 21 12izz z z        

  * 4 21, 2 * 12zz z z     Compares real and imaginary parts 
(allow sign errors only) 

M1 

   22 * *6 25 0 or 6 25 0z z z z       Correct quadratic B1 

   22 * *

*

6 25 0 or 6 25 0

..... or .....

z z z z

z z

     

  
 Solves to obtain at least one value of z 

or z* M1 

 
3, 4iz    

3x   cso 
A1, A1 4y    cso 

   Total 6
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4. C y 2 = 12x

P (3p2, 6p) lies on C, where p  0

 C P is

y + px = 6p + 3p3

(5)

C Q.

 Given that p S 

Q,
(5)

PQS.
(4)
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Question 
Number Scheme 

 
Notes 

 

 
Marks 

4(a) 1 1
2 22 d 1

12 12 12
d 2

y
y x y x x

x
    

1
2

d

d

y
k x

x
  

M1 

2 d
12 2 12

d

y
y x y

x
    

d

d

y
y

x
   

d d d 1
. 6.

d d d 6

y y p

x p x p
 

 
their d 1

dd their
d

y
xp
p

 
 
 
 
 
 

 

1
2

d 1 d d 1
12 or 2 12or 6.

d 2 d d 6

y y y
x y

x x x p
  

 
or equivalent expressions 

Correct differentiation A1 

1
T Nm m p

p
     Correct perpendicular gradient rule M1 

 26 3y p p x p   
 

 2

2

6 their 3 or

with their and (3 ,6 )in

an attempt tofind ' '.

N

N

y p m x p

y mx c m p p

c

  

 

 Their mN must have come from 
calculus and  should be a function of 
p which is not their tangent 
gradient.  

M1 

36 3 *y px p p    Achieves printed answer with no 
errors 

A1* 

  (5)
(b) 2 2 12 24p y x      Substitutes the given value of p into 

the normal 
M1 

2

36
6

y
y    

Substitutes to obtain an equation in 
one variable (x, y or “q”) 

M1 

2 6 216 0y y      

  18 12 0y y y      Solves their 3TQ M1 

18 27y x     A1: One correct coordinate 
A1, A1 

A1: Both coordinates correct 
 (5)

(c) 

Focus is (3, 0) or a = 3 or OS = 3 Must be seen or used in (c) B1 
0 18y x     

     1 1
18 3 12 18 3 18

2 2
A      

M1: Correct attempt at area 
M1A1 

A1: Correct expression 
A = 225 Correct area A1 

  (4)
   Total 14
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5.

4x 2 + 3x + 1 = 0

  has roots .

 + .
(2)

2 + 2).
(2)

(4  –  – )

px2 + qx + r = 0 where p, q r are integers to  

(4)
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Question 
Number Scheme Notes Marks 

5(a) 3 1
4 4,        B1, B1 
  (2)

(b) 
  22 2 9 1 1

2
16 2 16

            
M1:Use of  22 2 2         

M1 A1 
A1: 1

16 cso (allow 0.0625) 

  (2)
(c)   9

4Sum 4 4 3            Attempt numerical sum M1 

    2 2

17 1
4 4

Product 4 4 17 4

4

          

  
 Attempt numerical product M1 

   2 9
4 4 0x x     

Uses x2 – (sum)x + (prod) with  
sum, prod numerical (= 0 not 
reqd.) 

M1 

24 9 16 0x x    Any multiple (including = 0) A1 
 (4)

  Total 8
 Alternative: Finds roots explicitly 

(a) 3 7
i

8 8
x       

3 7 3 7 3
i i=

8 8 8 8 4
         

 
B1 

3 7 3 7 1
i i =

8 8 8 8 4


  
        
  

 
 

B1 

   (2)
(b) 

2 2

2 2 3 7 3 7 1
i i

8 8 8 8 16
 

   
             

   
 

M1: Substitutes their α and β 
and attempt to square and add 
both brackets M1 A1  

A1: 1
16 cso (allow 0.0625) 

   (2)
(c) 9 5 7 9 5 7

4 i , 4 i
8 8 8 8

            
 

 

9 5 7 9 5 7
f ( ) i i

8 8 8 8
x x x

     
                     

 

Uses 

     4 4x x        

With numerical values 
(May expand first) 

M1 

 
2 9 5 7 9 5 7 9 5 7 9 5 7

f ( ) i i i i
8 8 8 8 8 8 8 8

x x x x
      

                       
      

 

Attempt to expand (may occur in terms of α and β but must be numerical for both M’s) 

M1 

  2 9
4 4 0x x     Collects terms (= 0 not reqd.) M1 

 24 9 16 0x x    Any multiple (including = 0) A1 
   (4)
   Total 8
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6.

 (i)  A = 
3 0
0 1

⎛
⎝⎜

⎞
⎠⎟

B = 
−

− −

⎛

⎝

⎜
⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⎟

3
2

1
2

1
2

3
2

A. 
(2)

B.  
(2)

A B is
C.

C.
(2)

 (ii)  M =
+ −⎛

⎝⎜
⎞
⎠⎟

2 5 4
1

k
k

 , where k

M  k.
(4)
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Question 
Number 

Scheme Notes Marks 

6(i)(a) 
A: Stretch scale factor 3 parallel to the 
x-axis 

B1: Stretch 

B1B1 
B1: SF 3 parallel to (or along) x-axis 
Allow e.g. horizontal stretch SF 3 
(Ignore any reference to the origin) 

   (2)
(b) 

B: Rotation 210 degrees 
(anticlockwise) about (0, 0) or about O

B1: Rotation about (0, 0) 

B1B1 
B1: 210 degrees (anticlockwise) (or 
equivalent e.g. -150o or 150o clockwise). 
Allow equivalents in radians. 

  (2)
(c) 3 1

2 2

31
2 2

3 0

0 1

   
        

C = BA  Attempts BA (This statement is sufficient) M1 

3 3 1
2 2

33
2 2

 
     

 Correct matrix A1 

  (2)
(ii) detM = 

    22 5 . 1 4 2 5 4k k k k        

M1: Correct attempt at determinant 
M1A1 A1:  Correct determinant (allow un-

simplified) 
 2 4 25 32b ac    

Attempts discriminant or uses quadratic 
formula 

M1 

2 4 0b ac   
So no real roots so detM ≠ 0 

Convincing explanation  and conclusion 
with no previous errors 

A1 

  (4)
   Total 10 

(ii) 
Way 2     22 5 . 1 4 2 5 4k k k k        

M1: Correct attempt at determinant 
M1A1 A1:  Correct determinant (allow un-

simplified) 
  25 7

4 82 k    Attempts to complete the square: M1 

 detM> 0  k 
Therefore detM ≠ 0 

Convincing explanation  and conclusion 
with no previous errors 

A1 

(ii) 
Way 3     22 5 . 1 4 2 5 4k k k k        

M1: Correct attempt at determinant 
M1A1 A1:  Correct determinant (allow un-

simplified) 
  d 5

d 44 5 0k

det k k     M    

 
4

7
8

5 d tk e   M  Attempts coordinates of turning point M1 
 

Minimum detM   is  
7

8
  therefore 

detM ≠ 0 

Convincing explanation  and conclusion 
with no previous errors 

A1 
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7. n,

(r a r b n n n
r

n

+ + = + −
=

∑ )( ) ( )( )
1

1
6

2 11 1

 where a b a b ,

a b.
(8)

( )(r a r b
r

+ +
=
∑

9

20

)

(3)
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Question 
Number 

Scheme Notes 
 

Marks 

7      
1

1
2 11 1

6

n

r

r a r b n n n


      
 
 

 (a)    2r a r b r ra rb ab        B1 

         
1

1 1
1 2 1 1

6 2

n

r

r a r b n n n a b n n abn


          M1A1B1 

M1: Attempt to use one of the standard formulae correctly 

A1:       1 1
1 2 1 1

6 2
n n n a b n n      

B1: abn 

 

        1 1
1 2 1 3 1 6 2 11 1

6 6
n n n a b n ab n n n             

      21 2 1 3 1 6 2 9 11n n a b n ab n n           

  2 22 3 1 3 1 6 2 9 11n n a b n ab n n           

 
3 3 3 9, 3 3 1 6 11

2, 3

a b a b ab

a b ab

       

   
 

M1: Compares coefficients to obtain at 
least one equation in a and b 

M1M1M1 
M1: One correct equation 
M1: Both equations correct 

1, 3b a    
Both values correct. This can be 
withheld if 3, 1b a    is not rejected. A1 

  (8)
(b) 

  
20

9r

r a r b


   

  
20

9

f (20) f (8or 9)
r

r a r b


     Use of f (20) f (8or 9)  M1 

       1 1
20 51 19 8 27 7

6 6
   

Correct (possibly un-simplified) 
numerical expression 

A1 

=3230 – 252 = 2978 cao A1 
 (3)

  Total 11 
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8. 

u1= 5 u2 = 13

un+2 = 5un+1 – 6un n 1

n +,

un = 2n + 3n

(6)

n 2, where n ,

f (n) = 72n – 48n – 1

(6)
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Question 
Number Scheme Notes Marks 

8(i) When n = 1 1 1
1 2 3 5u     

When n = 2 2 2
2 2 3 13u     

Both B1 

True for n = 1 and n = 2  

Assume 2 3k k
ku   and 1 1

1 2 3k k
ku  
     

   1 1
2 15 6 5 2 3 6 2 3k k k k

k k ku u u  
        

M1: Attempts uk+2 in terms of uk+1 

and uk M1A1 
A1: Correct expression 

1 15.2 5.3 6.2 6.3k k k k        

1 1 1 15.2 3.2 5.3 2.3k k k k        
Attempt uk+2 in terms of 2f(k) and  
3f(k) only M1 

So 1 1
2 2.2 3.3k k

ku  
      

   1 1 1 1 2 22 3 or 2 3k k k k         
Correct expression with no 
errors

A1 

If true for k and k + 1 then shown true for k + 2 and 

as true for n = 1 and n = 2, true for n  ℤ+ 
Full conclusion with all 
previous marks scored 

A1 

  (6)
(ii)  4f (2) 7 48 2 1 2304     

So true for n = 2 
Shows true for n = 2 B1 

Assume 
2f ( ) 7 48 1 2304kk k p     

for some integer p

  

   2 2 2f ( 1) f ( ) 7 48 1 1 7 48 1k kk k k k         Attempt f(k+1) – f(k) M1 
2 2 27 7 48k k      

 27 49 1 48k      

248f ( ) 48k k   

M1: Attempt rhs in terms of 
f(k) or 27 48 1k k   M1A1 
A1: Correct expression which 
is a multiple of 2304 

48 2304 2304p k      

f ( 1) 49 2304 2304k p k     
Obtains f(k+1) as a correct 
multiple of 2304 with no 
errors

A1 

If true for k then shown true for k + 1 and as true for 

n = 2, true for 2n   (n  ℤ) 
Full conclusion with all 
previous marks scored 

A1 

  (6)
   Total 12 
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