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, with a step length of 0.1 to estimate the values of y at

x = 1.1 and x = 1.2, giving your answers to 2 decimal places.
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2. Given that y = tan x,

(a) find 
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(b) Find the Taylor series expansion of tan x in ascending powers of 





 

4


x up to and 

including the term in 
3

4






 


x .

(3)

(c) Hence show that tan 
300020010

1
10

3 32 
 .

(2)

3. The points A, B and C lie on the plane  and, relative to a fixed origin O, they have position 
vectors 

a = 3i  j + 4k,     b = i + 2j,     c = 5i  3j + 7k

respectively.

(a) Find ACAB  .
(4)

(b) Find an equation of  in the form r.n = p.
(2)

The point D has position vector 5i + 2j + 3k.

(c) Calculate the volume of the tetrahedron ABCD.
(4)

4. (a) Prove by induction that
nx

n

n

x
x
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2)cose(
d

d
 ex cos (x + 4

1 n), n  1.

(8)

(b) Hence find the Maclaurin series expansion of ex cos x, in ascending powers of x, up to and 
including the term in x4.

(3)
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5. The matrix M is given by 

M = 














 

cba

p03

141

,

where p, a, b and c are constants and a > 0.

Given that MMT = kI for some constant k, find 

(a) the value of p,
(2)

(b) the value of k,
(2)

(c) the values of a, b and c,
(6)

(d) det M.
(2)

6. The transformation R is represented by the matrix A, where











31

13
A .

(a) Find the eigenvectors of A.
(5)

(b) Find an orthogonal matrix P and a diagonal matrix D such that

A = PDP1.
(5)

(c) Hence describe the transformation R as a combination of geometrical transformations, 
stating clearly their order.

(4)
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7. The transformation T from the complex z-plane to the complex w-plane is given by 

w = 
i

1




z

z
, z  i.

(a) Show that T maps points on the half-line arg(z) = 
4


in the z-plane into points on the circle 

w = 1 in the w-plane.
(4)

(b) Find the image under T in the w-plane of the circle z = 1 in the z-plane. 
(6)

(c) Sketch on separate diagrams the circle z = 1 in the z-plane and its image under T in the 
w-plane.

(2)

(d) Mark on your sketches the point P, where z = i, and its image Q under T in the w-plane.
(2)

END
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y = 2 at x = 1.



Use the approximation 
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, with a step length of 0.1 to estimate the values of y at
x = 1.1 and x = 1.2, giving your answers to 2 decimal places.
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2.
Given that y = tan x,


(a)
find 
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(b)
Find the Taylor series expansion of tan x in ascending powers of 
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(c)
Hence show that tan 
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3. 
The points A, B and C lie on the plane ( and, relative to a fixed origin O, they have position vectors 


a = 3i ( j + 4k,     b = (i + 2j,     c = 5i ( 3j + 7k


respectively.


(a)
Find
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(b)
Find an equation of ( in the form r.n = p.


(2)



The point D has position vector 5i + 2j + 3k.



(c)
 Calculate the volume of the tetrahedron ABCD.


(4)




4.
(a)
Prove by induction that
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(b)
Hence find the Maclaurin series expansion of ex cos x, in ascending powers of x, up to and including the term in x4.


(3)


5.
The matrix M is given by 


M = 
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where p, a, b and c are constants and a > 0.



Given that MMT = kI for some constant k, find 


(a)
the value of p,


(2)


(b)
the value of k,


(2)


(c)
the values of a, b and c,


(6)


(d)
(det M(.


(2)




6.
The transformation R is represented by the matrix A, where
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(a)
Find the eigenvectors of A.


(5)


(b)
Find an orthogonal matrix P and a diagonal matrix D such that








A = PDP(1.

(5)


 (c)
Hence describe the transformation R as a combination of geometrical transformations, stating clearly their order.


(4)



7.
The transformation T from the complex z-plane to the complex w-plane is given by 


w = 
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(a)
Show that T maps points on the half-line arg(z) = 
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 in the z-plane into points on the circle 
(w( = 1 in the w-plane.

(4)


(b)
Find the image under T in the w-plane of the circle (z( = 1 in the z-plane. 


(6)


(c)
Sketch on separate diagrams the circle (z( = 1 in the z-plane and its image under T in the 
w-plane.


(2)


(d)
Mark on your sketches the point P, where z = i, and its image Q under T in the w-plane.

(2)
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