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Candidates may use any calculator allowed by Pearson regulations. Calculators
must not have the facility for symbolic algebra manipulation, differentiation
and integration, or have retrievable mathematical formulae stored in them.

Instructions

® Use black ink or ball-point pen.

® |If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

® Fillin the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions and ensure that your answers to parts of questions are
clearly labelled.

® Answer the questions in the spaces provided
— there may be more space than you need.

® You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.

® Inexact answers should be given to three significant figures unless
otherwise stated.

Information
® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
® There are 10 questions in this question paper. The total mark for this paper is 80.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
® Try to answer every question.
® Check your answers if you have time at the end.
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where x, y, z and k are constants.

Determine the value of x, the value of y and the value of z.

(C))
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Question 1 continued

(Total for Question 1 is 4 marks)
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2. f(z)=2 +az" + bz + 175 where a and b are real constants
Given that —3 + 4i is a root of the equation f(z) =0
(a) determine the value of a and the value of b.
“)
(b) Show all the roots of the equation f(z) =0 on a single Argand diagram.
(2)
(c) Write down the roots of the equation f(z+2)=0
ey
. J
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Question 2 continued
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Question 2 continued
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Question 2 continued

(Total for Question 2 is 7 marks)
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I 0 o0
3 A=|0 ﬁ 1
2 2
o 1 B3
2 2
(a) Describe fully the single geometric transformation A4 represented by the matrix A.
(2)
1 3 0
B=[J3 0 543
1 2 0
The transformation B is represented by the matrix B.
The transformation 4 followed by the transformation B is the transformation C, which is
represented by the matrix C.
To determine matrix C, a student attempts the following matrix multiplication.
1 0 O
1 3 0
0o B 15 o sa
2 2 1 2 0
13
0o - X2
2 2
(b) State the error made by the student.
(1)
(c) Determine the correct matrix C.
(1)
L J
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Question 3 continued

(Total for Question 3 is 4 marks)
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4. (i) (a) Show that
243 a4
S5+1
where £ is a constant to be determined.
(Solutions relying on calculator technology are not acceptable.)

3)

Given that

* nis apositive integer

243
. — | 1s a real number
S5+1

(b) use the answer to part (a) to write down the smallest possible value of 7.

1)
(i1) The complex number z =a + bi where a and b are real constants.

Given that

o |2"1=59049

C a0 =2

3

determine the value of ¢ and the value of b.

“4)
\_ J
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Question 4 continued
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Question 4 continued
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Question 4 continued

(Total for Question 4 is 8 marks)
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5. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

YA

=V

Figure 1 Figure 2

A large pile of concrete waste is created on a building site.
Figure 1 shows a central vertical cross-section of the concrete waste.

The curve C, shown in Figure 2, has equation
y+ =2 0<x< \/E

The region R, shown shaded in Figure 2, is bounded by the y-axis, the x-axis and the
curve C.

The volume of concrete waste is modelled by the volume of revolution formed when
R is rotated through 360° about the y-axis. The units are metres.

The density of the concrete waste is 900 kgm

(a) Use the model to estimate the mass of the concrete waste. Give your answer to
2 significant figures.

(6)
(b) Give a limitation of the model.
(1)
The mass of the concrete waste is approximately 5500 kg.
(c) Use this information and your answer to part (a) to evaluate the model, giving a
reason for your answer.
(1)
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Question 5 continued
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 8 marks)
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-2 3
6. The line / has equation r =| 2 |+ 4| 0 | where 4 is a scalar parameter.
0 1

1
The line /, is parallel to | 2
-3

(a) Show that /, and /, are perpendicular.
(2)

1
The plane I7 contains the line / and is perpendicular to | 2
-3

(b) Determine a Cartesian equation of /7

2

(c) Verify that the point 4 (3, 1, 1) lies on /7
(1)

Given that

* the point of intersection of /7 and /, has coordinates (2, 3, 2)
* the point B (p, g, ) lies on [,

- the distance 4B is 2+/5

* p, q and r are positive integers

(d) determine the coordinates of B.

(6)

. J
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Question 6 continued
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Question 6 continued
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Question 6 continued

(Total for Question 6 is 11 marks)
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7. (1) Shade, on an Argand diagram, the set of points for which
|lz—-3| < |z+ 61|
3)
(i1) Determine the exact complex number w which satisfies both
arg(w —2) :g and arg(w+1) :%

(6)

. J
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Question 7 continued
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 9 marks)
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8. (a) Use the standard results for Z ¥ and Z r to show that, for all positive integers n,
r=1 r=1
> @r-17 = Z(an’ - 1)
r=1 3
where a is a constant to be determined.
3)
(b) Hence determine the sum of the squares of all positive odd three-digit integers.
3)
. J
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Question 8 continued

(Total for Question 8 is 8 marks)
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9. (1) P=|-3 -5 2 where £ is a constant

C))

y (2 -1
(i) Qe=|

The matrix Q represents a linear transformation 7

Under 7, the point 4 (a, 2) and the point B (4, —a), where a is a constant, are
transformed to the points 4’ and B’ respectively.

Given that the distance 4’B’ is /58, determine the possible values of a.
(5)

\_ J
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Question 9 continued
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 9 marks)
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10. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
(1) The quartic equation
2 +52-30=0
has roots p, ¢, r and s.

Without solving the equation, determine the quartic equation whose roots are
Bp-1),Bg-1),3r—1)and 3s—1)

Give your answer in the form w* + aw’ + bw’ + cw + d = 0, where a, b, c and d are
integers to be found.

C))

(i1) The roots of the cubic equation
4¢ + nx+81=0 where 7 is a real constant

are a, 2a and a — f§
Determine

(a) the values of the roots of the equation,

C))

(b) the value of n.
(2)

. J
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Question 10 continued
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Question 10 continued
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 12 marks)

TOTAL FOR PAPER IS 80 MARKS
\ y
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