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1 (i) Starting from the definition of coshx intermsof e*, show that cosh2x = 2cosh? x—1. [2]
(ii) Giventhat cosh2x =k, where k >1, express each of coshx and sinhx interms of k. [4]
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The diagram shows the graph of
2% +3x+3
x+1
(i) Find the equations of the asymptotes of the curve. [3]
(if) Prove that the values of y between which there are no points on the curve are -5 and 3. [4]
3 (i) Find thefirst three terms of the Maclaurin seriesfor In(2+ X) . [4]

(ii) Write down the first three terms of the seriesfor In(2— x), and hence show that, if x is small, then

2+X
|n(ﬂjzx. [3]
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The equation of acurve, in polar coordinates, is
r =2c0s26 (—r<0<7x).

(i) Findthevaluesof @ which give the directions of the tangents at the pole. [3]

One loop of the curve is shown in the diagram.

e h=0
(ii) Find the exact value of the area of the region enclosed by the loop. [5]
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The diagram shows the curve y = il together with four rectangles of unit width.
X+

(i) Explain how the diagram shows that
4

1
l+l+l+l<J ——dx. 2
234757 Jox+1 :

Thecurve y= LZ passes through the top |eft-hand corner of each of the four rectangles shown.
X+

(i) By considering the rectangles in relation to this curve, write down a second inequality involving
J+3+4+% and adefiniteintegral. [2]

(iii) By considering a suitable range of integration and corresponding rectangles, show that

1000 1
In(500.5) < ;? <In(1000) . [4]
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1
(i) Giventhat I, :j x"y/(1-X) dx, provethat, for n>1,
0

2n+3)1,=2nl,_,. [6]
(i) Hencefind the exact valueof I, . [4]
The curve with equation
y= X
cosh x
has one stationary point for x> 0.
(i) Show that the x-coordinate of this stationary point satisfies the equation xtanhx—1=0. [2]

The positive root of the equation xtanhx—1=0 isdenoted by ¢ .

(i) Draw a sketch showing (for positive values of x) the graph of y=tanhx and its asymptote, and the

graph of y= 1 . Explain how you can deduce from your sketch that o >1. [3]
X

(iii) Use the Newton-Raphson method, taking first approximation x; =1, to find further approximations
X, and X5 for . [5]

(iv) By considering the approximate errorsin x; and X, , estimate the error in x;. [3]

(i) Usethe substitution t =tan3x to show that

[1- cosX
J 1+S|nx =2v2 J (1+t)(1+t) ' 4

(ii) Express m in partial fractions. [5]
(iii) Hencefind 1 C_OSX dx , expressing your answer in an exact form. [4]
o V1+snx
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