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1. Use the standard results for Zr and for Zrz to show that, for all positive integers n,

r=1 r=1

ir(r +3) =2+ )(n+b)
r=1 a

where a and b are integers to be found.
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Question 1 continued

(Total 4 marks)
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2. The transformation represented by the 2 x 2 matrix P is an anticlockwise rotation about the
origin through 45 degrees.

(a) Write down the matrix P, giving the exact numerical value of each element.

@
k2 0
Q=(f

, where k is a constant and k£ > 0
0 k2

(b) Describe fully the single geometrical transformation represented by the matrix Q.

2

The combined transformation represented by the matrix PQ transforms the rhombus R,
onto the rhombus R,.

The area of the rhombus R, 1s 6 and the area of the rhombus R, is 147

(¢) Find the value of the constant £.
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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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Figure 1
Figure 1 shows the parabola C which has cartesian equation y* = 6x. The point S is the
focus of C.
(a) Find the coordinates of the point S.
(0))
The point P lies on the parabola C, and the point Q lies on the directrix of C. PQ is parallel
to the x-axis with distance PQ = 14
(b) State the distance SP.
(0))
Given that the point P is above the x-axis,
(c) find the exact coordinates of P.
(&)
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4.
2p 3
A ( p q)
3p 5q
where p and ¢ are non-zero real constants.
(a) Find A" in terms of p and gq.
(&)
Given XA = B, where
P 9
B=|6p llg
Sp &g
(b) find the matrix X, giving your answer in its simplest form.
(C))
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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. Given that
z4 = 6z° + 3422 — 54z + 225 = (22 + 9)(Z® + az + b)
where a and b are real numbers,
(a) find the value of a and the value of b.
(2)
(b) Hence find the exact roots of the equation
z% =623 + 3422 — 54z + 225 =0
C))
(c) Show your roots on a single Argand diagram.
(2)
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Question 5 continued
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Question 5 continued

Leave
blank

16

P 51 5 1 4 A 01 6 3 6

<4
X

[.°
B

5
3
S
v

25

SR

55
o
3%

Fotoetete!
4%5 4%5

55
S
B

&

o
5
Teles

S
e
oiees
e
AR
i

5 <

oaletotytele
\
3
5




Leave\
blank

Question 5 continued
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2 +3)

f(x) = NE

9, x>0

The equation f(x) = 0 has two real roots @ and f, where 0.4 < a < 0.5and 1.2 < f < 1.3

(a) Taking 0.45 as a first approximation to a, apply the Newton-Raphson procedure once
to f(x) to find a second approximation to a, giving your answer to 3 decimal places.

(©))

(b) Use linear interpolation once on the interval [1.2, 1.3] to find an approximation to f,
giving your answer to 3 decimal places.

(C))
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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. It is given that « and f are roots of the equation 5x? — 4x + 3 =0
Without solving the quadratic equation,
1 1
(a) find the exact value of — + —
«“ F 5)
. . . 3 3
(b) find a quadratic equation which has roots — and F
a
giving your answer in the form ax* + bx + ¢ = 0, where a, b and ¢ are integers to
be found.
(C))
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8. Prove by induction that, for n € Z*
4 oY a” 0
(1 b) A 1%
a->b

where a and b are constants and a # b.
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Question 8 continued
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Question 8 continued
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9.

Given that

z—ki

z+ 3i

=1, where k is a positive real constant

(k+3)+(k_3)i

(a) show that z = — ) )
“)

(b) Using the printed answer in part (a),
(1) find an exact simplified value for the modulus of z when £ = 4

(i1) find the argument of z when k£ = 1. Give your answer in radians to 3 decimal
places, where —7 < argz < 7@

(C))
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Question 9 continued
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Question 9 continued
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10.

The rectangular hyperbola A has equation xy = 144. The point P, on H, has coordinates

12 .
12p, — [, where p is a non-zero constant.
p

(a) Show, by using calculus, that the normal to A at the point P has equation

y= pzx+2—l2p3
p
(©))

Given that the normal through P crosses the positive x-axis at the point QO and the negative
y-axis at the point R,

(b) find the coordinates of Q and the coordinates of R, giving your answers in terms of p.

(&)

(c) Given also that the area of triangle OQOR is 512, find the possible values of p.
(6))
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Question 10 continued
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Question 10 continued
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Question 10 continued

(Total 13 marks)

blank

Q10

END

TOTAL FOR PAPER: 75 MARKS
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