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1. d
d
y

x
xy= +2 3

 It is given that y = 0 at x = 0.

 Use the approximation y y

h

y

x
1 0

0

−
= ⎛
⎝
⎜

⎞
⎠
⎟

d
d

, with a step length of h = 0.1, to find estimates

 of y at x = 0.1, 0.2 and 0.3 
(5)
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Question 1 continued
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2.

A

a

c

b

B

O

C

Figure 1

 The points A, B and C have position vectors a, b and c respectively, relative to a fixed 
origin O, as shown in Figure 1.

 It is given that
a = i + j,  b = 3i – j + k  and  c = 2i + j – k .

 Calculate

 (a) b × c ,
(3)

 (b) a . (b × c) ,
(2)

 (c) the area of triangle OBC,
(2)

 (d) the volume of the tetrahedron OABC.
(1)
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Question 2 continued
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3.

M =  
6 1 1
0 7 0
3 1 2

−

−

⎛

⎝

⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟

 (a) Show that 7 is an eigenvalue of the matrix M and find the other two eigenvalues of M.
(5)

 (b) Find an eigenvector corresponding to the eigenvalue 7.
(4)
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Question 3 continued
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Question 3 continued
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Question 3 continued
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4. d
d

d
d

e
2

2
2 21y

x
y y

x
y x+ + + =( )

 At  x = 0,  y = 1 and d
d
y

x
= 2.

 (a) Find the value of d
d

3

3

y

x
 at x = 0.

(6)

 Given that the value of d
d

4

4

y

x
 at x = 0 is 40,

 (b) express y as a series in ascending powers of x, up to and including the term in x4.
(4)
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Question 4 continued
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5. (a) Use de Moivre’s theorem to show that
                         cos cos cos cos6 32 48 18 16 4 2θ θ θ θ= − + − .

(5)

 (b) Hence, or otherwise, solve the equation cos 6θ = cos 2θ ,  0 - θ - π .
(6)
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Question 5 continued
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Question 5 continued
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Question 5 continued
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6. Prove by induction that, for n∈ +Z ,

 (a) 
cos sin
sin cos

cos sin
sin cos

θ θ
θ θ

θ θ
θ θ

−⎛

⎝
⎜

⎞

⎠
⎟ =

−⎛

⎝
⎜

⎞

⎠
⎟

n
n n

n n
,

(5)

 (b) (4n + 3)5n – 3 is divisible by 16.
(5)
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Question 6 continued
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Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________



Leave 
blank

19

*N34272A01928* Turn over

Question 6 continued
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7.  The lines l1  and l2  have equations 

r= −
⎛

⎝

⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
+

−⎛

⎝

⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟

1

1

2

1

3

4

λ   and  r= −
⎛

⎝

⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
+

⎛

⎝

⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟

α

μ4

0

0

3

2

.

 If the lines l1  and l2 intersect, find

 (a) the value of  α ,
(4)

 (b) an equation for the plane containing the lines l1  and l2  , giving your answer in the form 
ax + by + cz + d = 0, where a, b, c and d are constants.

(4)

 For other values of  α , the lines l1 and l2  do not intersect and are skew lines.

 Given that α = 2,

 (c) find the shortest distance between the lines l1 and l2 .
(3)
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Question 7 continued
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Question 7 continued
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Question 7 continued
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8. The point P represents the complex number z on an Argand diagram. The locus of P is the 
curve C given by the equation

z z− = −3 2 4i .

 (a) Show that C is a circle and give the coordinates of its centre and the value of its 
radius.

(6)

 The point Q represents the complex number w. The point Q is related to the point P 

 by w
z

=
12 .

 As P describes the curve C,

 (b) show that the locus of Q is given by the equation

w a k w b− = − i , where a, b and k , 

  stating the values of a, b and k.
(5)
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Question 8 continued
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Question 8 continued
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Question 8 continued
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Question 8 continued
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