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1. The point A (12, 12) lies on the parabola with equation  y2 = 12x .  The point S is the focus 
of this parabola.  The line l passes through A and S.

 (a) Find an equation of the line l. 
(3)

 The line l meets the directrix of the parabola at the point B.

 (b) Find the coordinates of B.
(3)
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Question 1 continued
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2.

f(z) = z3 − 2z2 + 16z − 32

 (a) Show that f(2) = 0
(1)

 (b) Use algebra to solve f(z) = 0 completely.
(3)

 (c) Show, on a single Argand diagram, all three roots of the equation f(z) = 0
(2)
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Question 2 continued
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3. (a) Use the standard results for r
r

n

=
∑

1

 and r
r

n
2

1=
∑  to show that, for all positive integers n,

[ ]2 2

1
(2 5) = ( )

3

n

r

nr an b c
=

+ + +∑

  where a, b and c are integers to be found.
(5)

 (b) Use the answer to part (a) to evaluate ( )2 5 2

0

100

r
r

+
=
∑

(2)
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Question 3 continued
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Question 3 continued
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Question 3 continued
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4.

f(x) = 2x3 − 
7

2x
 + 16,   x ¹ 0

 The equation f(x) = 0 has a single root α between x = −2 and x = −1

  (a)  Starting with the interval [−2, −1], use interval bisection twice to find an interval of 
width 0.25 that contains α.

(3)

 The equation f(x) = 0 also has a single root β in the interval [0.6, 0.7].

 (b) Taking 0.65 as a first approximation to β, apply the Newton-Raphson procedure once 
to f(x) to obtain a second approximation to β, giving your answer to 4 decimal places.

(4)
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Question 4 continued
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5. The rectangular hyperbola H has equation xy = 16

 The point P, on H, has coordinates 4 4p
p

,






 where p is a non-zero constant.

 (a) Show, using calculus, that the tangent to H at the point P has equation 

x + p2 y = 8 p
(4)

 Given that the tangent to H at the point P passes through the point (7, 1)

 (b) use algebra to find the coordinates of the two possible positions of P.
(4)
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Question 5 continued
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Question 5 continued
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Question 5 continued
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6. It is given that α and β are roots of the equation 

12x2 − 3x + 4 = 0

 Without solving the equation,

 (a) find the exact value of  
2
α

 + 
2
β (3)

 (b) find a quadratic equation that has roots  
2
α
 − β  and  

2
β
 − α  giving your answer in 

  the form  ax2 + bx + c = 0 , where a, b and c are integers to be found.
(6)
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Question 6 continued
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Question 6 continued
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Question 6 continued
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7.

P = 
− −

−











1 3

3 1

 (a) Show that P3 = 8I, where I is the 2 × 2 identity matrix.
(3)

 (b) Describe fully the transformation represented by the matrix P as a combination of two 
simple geometrical transformations.

(4)

 (c) Find the matrix P35, giving your answer in the form

P35 = 2k
−

−










1
1
a

b

  where k is an integer and a and b are surds to be found.
(2)
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Question 7 continued
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Question 7 continued
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Question 7 continued
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(Total 9 marks)
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8. (i) Prove by induction that, for n ∈ +

5 8
2 3

−
−







n

 = 
1 4 8

2 1 4
+ −

−






n n
n n (5)

 (ii) A sequence of positive numbers is defined by

u1 = 8,  u2 = 40
un + 2 = 8un + 1 − 12un    n  1

  Prove by induction that, for n ∈ +

un = 6n + 2n

(5)
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Question 8 continued
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Question 8 continued
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Question 8 continued
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(Total 10 marks)
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9. The complex numbers z1 and z2 are given by

z1 = −1 − i  and  z2 = 3 − 4i

 (a) Find the argument of the complex number z1 − z2 .  Give your answer in radians to 3 
decimal places.

(3)

 (b) Find the complex number 
z
z

1

2

 in the form a + i b, where a and b are rational numbers.

(3)

 (c) Find the modulus of 
z
z

1

2

, giving your answer as a simplified surd.

(2)

 (d) Find the values of the real constants p and q such that

p q z
p q z

+ −
− −

i
i

8
8

1

2

 = 3i

(5)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

www.mystudybro.comWinter 2019
Past Paper This resource was created and owned by Pearson Edexcel

www.mystudybro.comWinter 2019 Mathematics F1
WFM01



Leave 
blank

29

Turn over*P54951A02932*

Question 9 continued
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Question 9 continued
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Question 9 continued
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Question 9 continued
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END

Q9

(Total 13 marks)
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