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e MEI Examination Formulae and Tables (MF2)
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e Scientific or graphical calculator

INSTRUCTIONS TO CANDIDATES
These instructions are the same on the Printed Answer Book and the Question Paper.

e The Question Paper will be found in the centre of the Printed Answer Book.

e Write your name, centre number and candidate number in the spaces provided on the
Printed Answer Book. Please write clearly and in capital letters.

*  Write your answer to each question in the space provided in the Printed Answer
Book. Additional paper may be used if necessary but you must clearly show your
candidate number, centre number and question number(s).

e Use black ink. HB pencil may be used for graphs and diagrams only.

Read each question carefully. Make sure you know what you have to do before starting

your answer.

Answer all the questions in Section A and one question from Section B.

Do not write in the bar codes.

You are permitted to use a scientific or graphical calculator in this paper.

Final answers should be given to a degree of accuracy appropriate to the context.

INFORMATION FOR CANDIDATES
This information is the same on the Printed Answer Book and the Question Paper.

e The number of marks is given in brackets [ ] at the end of each question or part question

on the Question Paper.
*  You are advised that an answer may receive no marks unless you show sufficient detalil

of the working to indicate that a correct method is being used.
*  The total number of marks for this paper is 72.

e The Printed Answer Book consists of 16 pages. The Question Paper consists of 4 pages.

Any blank pages are indicated.
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Section A (54 marks)
Answer all the questions

1 (a) (i) Differentiate with respect to x the equation atany = x (where « is a constant), and hence show

that the derivative of arctan% is %. [3]

a +x

4

(ii) By first expressing x> — 4x + 8 in completed square form, evaluate the integral [ m ,
0 x> —

giving your answer exactly. [4]

(iii) Use integration by parts to find f arctanx dx. [4]

b i) A curve has polar equation » = 2cos8, for — lr<o<in. Show, by considering its cartesian
p q 2 2 y g
equation, that the curve is a circle. State the centre and radius of the circle. [5]

(ii) Another circle has radius 2 and its centre, in cartesian coordinates, is (0, 2). Find the polar
equation of this circle. 2]

2 (a) (i) Show that
1+ ¢ = 2cos 0(cosO + jsin0). 2]

(ii) The series C and S are defined as follows.

C=1+ (T]cos26+ [;]cos4t9+ ...+ cos2n6
S= [1]sm29+ (2]sm49+ ...+ sin2n6

By considering C + jS, show that
C = 2"cos"Ocosnb,
and find a corresponding expression for S. (7]
(b) (i) Express ¢?"3 in the form x + jv, where the real numbers x and y should be given exactly.  [1]
(ii) An equilateral triangle in the Argand diagram has its centre at the origin. One vertex of the
triangle is at the point representing 2 + 4j. Obtain the complex numbers representing the other
two vertices, giving your answers in the form x + jy, where the real numbers x and y should be

given exactly. [6]

(iii) Show that the length of a side of the triangle is 2V15. [2]
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1 3 0
3  Youare given the matrix M= {3 —2 —1|.
0 -1 1

(i) Show that the characteristic equation of M is

A= 131+ 12=0.

(i) Find the eigenvalues and corresponding eigenvectors of M.

(iii) Write down a matrix P and a diagonal matrix D such that
M" = PDP .

(You are not required to calculate P~'.)

Section B (18 marks)
Answer one question
Option 1: Hyperbolic functions
4 (i) Show that the curve with equation
y = 3sinhx — 2 coshx

has no turning points.

3]

[12]

[3]

Show that the curve crosses the x-axis at x = %1n5. Show that this is also the point at which the

gradient of the curve has a stationary value.

(ii) Sketch the curve.

(i) Express (3 sinhx — 2 coshx)? in terms of sinh 2x and cosh 2x.

[7]
2]

Hence or otherwise, show that the volume of the solid of revolution formed by rotating the region

bounded by the curve and the axes through 360° about the x-axis is

(33— 2n3).
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Option 2: Investigation of curves
This question requires the use of a graphical calculator.
5  This question concerns the curves with polar equation
r=secO+ acosH, *)

where a is a constant which may take any real value, and 0 < 6 < 27.

(i) On a single diagram, sketch the curves fora=0,a=1,a=2. [3]
(ii) On a single diagram, sketch the curves fora=0,a=-1,a=-2. 2]
(iii) Identify a feature that the curves fora =1, a =2, a=-1, a = -2 share. 1]
(iv) Name a distinctive feature of the curve for ¢ = —1, and a different distinctive feature of the curve for
a=-2. [2]

(v) Show that, in cartesian coordinates, equation (*) may be written
2

2_ ax” 2
x—1
Hence comment further on the feature you identified in part (iii). [5]

(vi) Show algebraically that, when a > 0, the curve exists for 1 < x <1+ a.

Find the set of values of x for which the curve exists when a < 0. [5]
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