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1.	 	 f(x) = x3 – 10 4

2

x x
x

−            x > 0

	 (a)	 Show that the equation f(x) = 0 has a root α in the interval [1.4, 1.5]
(2)

	 (b)	 Determine f ʹ(x).
(3)

	 (c)	 Using x0 = 1.4 as a first approximation to α, apply the Newton‑Raphson procedure 
once to f(x) to calculate a second approximation to α, giving your answer to 3 decimal 
places.

(2)
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

Further Mathematics · 2020 · May/Jun · FP1 · QP
GradeMax



3

*P65754A0332* Turn over     

Leave 
blank

	

	

Question 1 continued
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2.	 The quadratic equation

5x2 – 2x + 3 = 0

	 has roots α and β.

	 Without solving the equation,

	 (a)	 write down the value of (α + β) and the value of αβ
(1)

	 (b)	 determine, giving each answer as a simplified fraction, the value of

		  (i)	 α2 + β2

		  (ii)	 α3 + β3

(4)

	 (c)	 determine a quadratic equation that has roots

(α + β2) and (β + α2)

		  giving your answer in the form px2 + qx + r = 0 where p, q and r are integers.
(4)
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Question 2 continued
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Question 2 continued
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Question 2 continued
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3.	 	 f(z) = z4 + az3 + bz2 + cz + d

	 where a, b, c and d are integers.

	 The complex numbers 3 + i and –1 – 2i are roots of the equation f(z) = 0

	 (a)	 Write down the other roots of this equation.
(2)

	 (b)	 Show all the roots of the equation f(z) = 0 on a single Argand diagram.
(2)

	 (c)	 Determine the values of a, b, c and d.
(5)
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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.	 (a)	 Use the standard results for r
r

n
2

1=
∑  and r

r

n

=
∑

1
 to show that

r

n

=
∑

1
(2r – 1)2 = 

1

3
n(4n2 – 1)

		  for all positive integers n.
(5)

	 (b)	 Hence find the exact value of the sum of the squares of the odd numbers 
between 200 and 500

(4)
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Question 4 continued
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Question 4 continued
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Question 4 continued
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5.	 The rectangular hyperbola H has equation xy = 64

	 The point P p
p

8
8
,







, where p ≠ 0, lies on H.

	 (a)	 Use calculus to show that the normal to H at P has equation

p3x – py = 8( p4 – 1)
(5)

	 The normal to H at P meets H again at the point Q.

	 (b)	 Determine, in terms of p, the coordinates of Q, giving your answers in simplest form.
(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.	 (i)		  A = 
1 0

0 3







		  (a)	 Describe fully the single transformation represented by the matrix A.
(2)

		  The matrix B represents a rotation of 45° clockwise about the origin.

		  (b)	 Write down the matrix B, giving each element of the matrix in exact form.
(1)

		  The transformation represented by matrix A followed by the transformation 
represented by matrix B is represented by the matrix C.

		  (c)	 Determine C.
(2)

	 (ii)	 The trapezium T has vertices at the points (–2, 0), (–2, k), (5, 8) and (5, 0), where k is 
a positive constant.  Trapezium T is transformed onto the trapezium T ʹ by the matrix

5 1

2 3−






	 Given that the area of trapezium T ʹ is 510 square units, calculate the exact value of k.
(5)
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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.	 The parabola C has equation y2 = 4ax, where a is a positive constant.

	 The line l with equation 3x – 4y + 48 = 0 is a tangent to C at the point P.

	 (a)	 Show that a = 9
(4)

	 (b)	 Hence determine the coordinates of P.
(2)

	 Given that the point S is the focus of C and that the line l crosses the directrix of C at the 
point A,

	 (c)	 determine the exact area of triangle PSA.
(4)
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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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8.	 (i)	 Prove by induction that, for n ∈ +

2 1

1 1

2

2 2

1

2

2

r
r r

n
n

r

n
−

+
=

+
=

∑ ( ) ( )

(6)

	 (ii)	 Prove by induction that, for n ∈ +

f(n) = 12n + 2 × 5n – 1

		  is divisible by 7
(6)
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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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Question 8 continued
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