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1.
Referred to a fixed origin O, the position vectors of three non-collinear points A, B and C are a, b and c respectively. By considering 
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2.





f(n) =  (2n + 1)7n – 1.

Prove by induction that, for all positive integers n, f(n) is divisible by 4.

(6)


3. 
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(a)
Find the eigenvalues of M.

(4)

A transformation T: ℝ2 ( ℝ2 is represented by the matrix M. There is a line through the origin for which every point on the line is mapped onto itself under T. 

(b)
Find a cartesian equation of this line.

(3)


4.
(i)
(a)
On the same Argand diagram sketch the loci given by the following equations.
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(4)

(b)
Shade on your diagram the region for which
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(ii)
(a)
Show that the transformation
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maps 
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in the z-plane onto
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 in the w-plane.

(3)


The region 
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in the z-plane is mapped onto the region T in the w-plane.


        (b)
Shade the region T on an Argand diagram.
 (2)


5.
(a)
Use de Moivre’s theorem to show that
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(b)
Hence find 3 distinct solutions of the equation 
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 giving your answers to 3 decimal places where appropriate.

(4)


6.
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(a)
Show that det 
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=2(u – 1).
(2)

(b)
Find the inverse of 
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(6)

The image of the vector 
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(c)
Find the values of a, b and c.

(3)

7.
The plane (1 passes through the P, with position vector i + 2j – k, and is perpendicular to the line L with equation

r = 3i – 2k +(((i + 2j + 3k).

(a)
Show that the Cartesian equation of (1 is x – 5y – 3z = (6.
(4)

The plane (2 contains the line L and passes through the point Q, with position vector i + 2j + 2k.

(b)
Find the perpendicular distance of Q from (1.

(4)

(c)
Find the equation of (2 in the form r = a + sb + tc.
 (4)


8.
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(a)
Use the approximation 
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 with a step length of 0.05 to estimate the values of y at x = 0.05 and x = 0.1.
(6)

(b)
By differentiating (I) twice with respect to x, show that
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(c)
Hence, for (I), find the series solution for y in ascending powers of x up to and including the term in x3.
 (4)
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