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1.
The displacement x of a particle from a fixed point O at time t is given by 
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(b)
Hence find 
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3.


Figure 1 shows the curve C with equation 
[image: image8.wmf].
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 The tangent at P makes an angle ( with the x-axis and the arc length from A(0, 1) to P(x, y) is s.

(a)
Show that 
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(b)
By considering the gradient of the tangent at P show that the intrinsic equation of C is s = tan (.






(2 marks)

(c)
Find the radius of curvature ( at the point where 
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Show that for n ( 2
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(b)
Hence obtain 
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, giving your answers in terms of (. 
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5.
(a)
Find ∫√(x2 + 4) dx.
(7 marks)

The curve C has equation 
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(b)
Use your answer to part (a) to find the area of the finite region bounded by C, the positive x-axis, the positive y-axis and the line x = 2, giving your answer in the form
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where p and q are constants to be found.

(4 marks)

6.


The parametric equations of the curve C shown in Fig. 2 are
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(a)
Find, by using integration, the length of C.
(6 marks)

The curve C is rotated through 2(  about Ox.

(b)
Find the surface area of the solid generated.
 (5 marks)

7.
(a) 
Using the definitions of 
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 and 
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 in terms of exponential functions, express 
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(b)
Sketch the graph of 
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(c)
Prove that artanh
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(d)
Hence obtain 
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 artanh x  dx = x artanh x + 
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8.
The hyperbola C has equation 
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(a)
Show that an equation of the normal to C at
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(6 marks)
The normal at P cuts the coordinate axes at A and B. The mid-point of AB is M.

(b)
Find, in cartesian form, an equation of the locus of M as (  varies.
(7 marks)
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(b)
Gradient of tangent
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Gradient of normal is then 
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M: A normal cuts 
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B normal cuts y = 0 at x 
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