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By first expressing tanhy in terms of exponentials, prove

1 _ 1 1+x
that tanh x‘E'"(1_x>' [3]

It is given that f(x) = In(1 + sinx). Using standard series, find
the Maclaurin series for f(x) up to and including the term
in x3. [4]

By first completing the square, find the exact value of

T
dx. 5
J% V2x — x? el

1
It is given that / = J x"e “dx forn > 0.
0

(i) Show that I =nl _, +k for n > 1, where k is a constant to
be determined. [3]

(ii) Find the exact value of I,. [3]

(iii) Find the exact value of 990/, —1.,. [3]
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It is given that y = sin™"2x.

—1

(i) Using the derivative of sin” 'x given in the List of

Formulae (MF1), find % [1]
a2 d
(i) Show that (1 — 4x >Ey = dx 3]

3 d2

d
(ili) Hence show that (1 — 4x2)—% — 12x——4 =0.

dx’ dx?

(iv) Using your results from parts (i), (ii) and (ili), find the

[2]

Maclaurln series for sin '2x up to and including the term

in x° [3]
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It is given that the equation 3x® + 5x* —x —1 = 0 has three
roots, one of which is positive.

(1) Show that the Newton-Raphson iterative formula for
finding this root can be written

6x >+ 5x 2+1

X 4= L : 3
"1 ox 24+ 10x, —1 ]

(ii) A sequence of iterates x,, x,, x5, ... which will find the
positive root is such that the magnitude of the error in x
is greater than the magnitude of the error in x,. On the
graph given in the Printed Answer Book or Answer Booklet
provided, mark a possible position for x, . [1]

2

(1ii) Apply the iterative formula in part (i) when the initial
value is x, =—1. Describe the behaviour of the iterative
sequence, illustrating your answer on the graph given in
the Printed Answer Book or Answer Booklet provided. [2]

(iv) A sequence of approximations to the positive root is
given by x,, x,, x5, ... . Successive differences

x —x _,=d,wherer>2, are such thatd =~ k(d__,)*
where k is a constant

d, 3
Show that d, ~ P and demonstrate this numerically
when x, = 1. [4]

(v) Find the value of the positive root correct to 5 decimal
places. [2]



x?—25
(x—1)(x+2)°

7 Itis given that f(x) =

(i) Express f(x) in partial fractions. [4]

(ii) Write down the equations of the asymptotes of the curve
y = f(x). [2]

(1ii) Find the value of x where the graph of y = f(x) cuts the
horizontal asymptote. [2]

(iv) Sketch the graph of y* = f(x). [2]

8 Itis given that f(x) = 2sinhx+ 3 coshx.

(i) Show that the curve y = f(x) has a stationary point at
X ———In 5 and find the value of y at this point. [4]

(ii) Solve the equation f(x) = 5, giving your answers
exactly. [5]

9 The equatlon of a curve in polar coordinates is r = 2sin 30 for
0<O6<1 37T

(i) Sketch the curve. [2]
(ii) Find the area of the region enclosed by this curve. [4]

(1ii) By expressing sin30 in terms of sin0, show that a
cartesian equation for the curve is

(x* + %)% = 6x%y — 2y°. 5]

END OF QUESTION PAPER
7



OCR

Oxford Cambridge and RSA
Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment
materials. OCR has attempted to identify and contact all copyright holders whose work is used in this paper. To
avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are
reproduced in the OCR Copyright Acknowledgements Booklet. This is produced for each series of examinations
and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material,
OCR will be happy to correct its mistake at the earliest possible opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of
Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

*5 300034973 =* 8



