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Instructions to Candidates
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A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.

Full marks may be obtained for answers to ALL questions.

This paper has 8 questions.

The total mark for this paper is 75.

Advice to Candidates

You must ensure that your answers to parts of questions are clearly labelled.

You must show sufficient working to make your methods clear to the Examiner. Answers

without working may gain no credit.

1.
(a)
Find 
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(b)
Find, to 3 decimal places, the value of
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(Total 7 marks)


2.
(a)
Show that, for x = ln k, where k is a positive constant,

cosh 2x = 
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(3)


Given that f(x) = px – tanh 2x, where p is a constant,

(b)
find the value of p for which f(x) has a stationary value at x = ln 2, giving your answer as an exact fraction.
(4)
(Total 7 marks)

3. 







Figure 1

Figure 1 shows a sketch of the curve with parametric equations

x = a cos3 t,       y = a sin3 t,       0 ( t ( 
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,
where a is a positive constant.

The curve is rotated through 2( radians about the x-axis. Find the exact value of the area of the curved surface generated.
(Total 7 marks)
4.






In = 
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(a)
Prove that, for n ( 1,

In = 
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(xn e2x – nIn – 1).

(3)

(b)
Find, in terms of e, the exact value of
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(Total 8 marks)


5.
The point P(ap2, 2ap) lies on the parabola M with equation y2 = 4ax, where a is a positive constant.


(a)
Show that an equation of the tangent to M at P is

py = x + ap2.

(3)


The point Q(16ap2, 8ap) also lies on M.

(b)
Write down an equation of the tangent to M at Q.
(2)

The tangent at P and the tangent at Q intersect at the point V.

(c)
Show that, as p varies, the locus of V is a parabola N with equation

4y2 = 25ax.

(4)
(d)
Find the coordinates of the focus of N, and find an equation of the directrix of N.
(2)

(e)
Sketch M and N on the same diagram, labelling each of them.

(2)

(Total 13 marks)

6.







Figure 2





      


Figure 2 shows a sketch of the curve with equation

y = x arcosh x,          1 ( x ( 2.


The region R, as shown shaded in Figure 2, is bounded by the curve, the x-axis and the line x = 2.


Show that the area of R is
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 ln (2 + (3) – 
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(Total 10 marks)

7.
The curve C has parametric equations
x = t + sin t,      y = 1 – cos t,      0 ( t < 
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The arc length s of the curve C is measured from the origin O. 

Show that


(a)
s = 4 sin 
[image: image11.wmf]2

t

,
(4)
(b)
an intrinsic equation of C is s = 4 sin (.
 (4)

Hence, or otherwise,

(c)
find the radius of curvature of C at the point for which t = 
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(Total 10 marks)
          

8.
(a)
Show that, for 0 < x ( 1,

ln 
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(b)
Using the definition of cosh x or sech x in terms of exponentials, show that, for 0 < x ( 1,

arsech x = ln 
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(c)
Solve the equation

3 tanh2 x – 4 sech x + 1 = 0,



giving exact answers in terms of natural logarithms.

(5)

(Total 13 marks)
TOTAL FOR PAPER: 75 MARKS

END


















 y





 R





 x





 O





 y





 1





 2

















 x





 O


























N21141A
2
N21141A
4
N21141A
This publication may only be reproduced in accordance with Edexcel copyright policy.
©2005 Edexcel Limited.


_1180893012.unknown

_1180895028.unknown

_1180895304.unknown

_1180895577.unknown

_1180895724.unknown

_1181457709.unknown

_1180895594.unknown

_1180895454.unknown

_1180895170.unknown

_1180893505.unknown

_1180893517.unknown

_1180893386.unknown

_1180892609.unknown

_1180892678.unknown

_1180892602.unknown

