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1
Given that x is large such that 
[image: image2.wmf]2

x

-

 and lower powers of x can be neglected, expand 
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 in descending powers of x, and state the range of values for which the expansion is valid.
[5]
2
Find
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where m, n and d are constants, leaving your answer in terms of m, n and d.
[3]
3
Find 
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[5]
4 An ant of negligible size walks a distance of 10 units from the origin in the x-y plane along the x-axis. It then turns left and goes up 5 units from its current point. If the ant continues turning left and going half the distance it had previously walked, repeating the pattern, find the coordinates of the point where the ant will eventually end up.
[4]
5
By using an algebraic method, solve the inequality 
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[5]
Hence, or otherwise, find the range of values of x that satisfy 
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6
The parametric equations of a curve are 
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. Find the equation of the tangent to the curve at the point where 
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, leaving your answer in the form of 
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 where a and b are exact values to be found.
[4]

Explain, using an algebraic method, why the tangent will not meet the curve again.
[2]
7
Newton’s Law of Cooling states that the rate of change of the surface temperature of an object is proportional to the difference between the temperature of the object and the temperature of its surrounding at that time.


The room temperature in a café is kept constant at 20(C by means of its central cooling system. It was found that the temperature of a cup of coffee left on a table in the café will drop from 60(C to 45(C in 10 minutes. 
Express this information as a differential equation connecting ( in degree Celsius and t in minutes, where ( is the temperature of the coffee at time t.

One day, Daniel bought a cup of “extra hot” coffee and noticed that it took 20 minutes for the temperature to cool to 45(C. What is the temperature of his coffee when he first bought it?
[6]
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8
A curve has the equation 
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 for some constants a, b. Given that the asymptotes are 
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, find a, b and sketch the curve showing the asymptotes and the coordinates of the points of intersection with the axes.
[3]

Sketch, on a separate diagram , the curve with the equation 
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, showing the asymptotes and the coordinates of the points of intersection with the axes.
[2]


State the sequence of transformations which transform the graph of 
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Given that 
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. Hence, find the Maclaurin’s series for y up to and including the term in 
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Deduce the expansion for 
[image: image20.wmf]2

1

1

x

-

.
[2]


Hence estimate the value for 
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(a)
R is the region enclosed by the curve 
[image: image22.wmf]22
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, the line
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, and the x-axis. Using the substitution 
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(b)
Sketch the curves 
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 and 
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, and shade the region, A, bounded by the two curves. Find the volume generated when A is rotated through 2( radians about the x-axis.
[4]
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On an Argand diagram, sketch the set of points representing the complex number z satisfying the equation 
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Hence find the least value of 
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If there is exactly one complex number w that satisfies both conditions 
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12
Given that 
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(i)
find the asymptotes of 
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(ii)
find the coordinates of the stationary points.
      [3]
(iii)
sketch the graph of 
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, labeling clearly the asymptotes, turning points and axial intercepts.
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13
Write down, in the form 
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Hence show that all the possible values of complex numbers z that satisfy the equation 
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[4]
By expanding 
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 to form a polynomial with real coefficients, prove that 
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14
The points A, B, C and P have position vectors given respectively by

a = 2i + j + 3k,  

b = i + 3j + k, 

c = 3i
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(i) Find the obtuse angle between the line OB and the line OC.
[2]
(ii) Find the area of triangle OBC.
[2]
(iii) Find the values of t such that the length of the projection of 
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 onto the line CB is 
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 units.
[4]
(iv) Show that, for all values of the parameter t, the points P, A and B are collinear.


[2]
(v) Hence, deduce the area of triangle OPC, stating your reason clearly.
[2]
- End of Paper -
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