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SECTION A – Answer all parts of this section

1.1 Starting from the expression θθθ sincos iei += , find an expression for iθe4

in terms of θcos and θsin . Use this to show that
1cos8cos8)4cos( 24 +−= θθθ

[7 marks]

1.2. Find an equation of the plane which passes through the points (1,1,0), (2,0,0)
and (2,-1, -1), and write down the unit vector normal to that plane.

[7 marks]

1.3 Solve the following equation for real x:
3cosh3sinh =+ xx

[7 marks]

1.4 Show that the expression
3622),( 22 +−+−= yyxyxyxf

has a stationary point at ).3,3(),( =yx What type of stationary point is it?
[7 marks]

1.5 Show that L+++=
24

5
2

1sec
42 xxx  for small x.

[7 marks]

1.6 Evaluate 
xx
xx

x −
−

→ sin
sinh

0
lim .

[7 marks]
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SECTION B - Answer TWO questions

2. Show that

cx
x
xx

+−−=
−∫ 2

2 1ln
)1(

d

where c is a constant of integration.
[5 marks]

Use a suitable substitution to show that cx
x

x
+=

−
−∫ 1

2
sin

1

d

where c is a constant of integration.

[5 marks]

Use the method of integrating factors, and the results above, to solve the first
order differential equation

1
d
d)1( 2 =−− xy

x
yx

[15 marks]

If ,when 2
3   

3
== π xy  show that the full solution is

2

1
6

1

sin

x

x
y

−

−
=

−
+

π

[5 marks]

3. Use integration by parts to prove that
cxxxxxxx +−=∫ )cossinhcosh(sindsinhsin 2

1

where c is a constant of integration.
[10 marks]

Hence, show that the definite integral

( )
2

2/

2/

cosh2      ddsin π
π

π− −=

=∫ ∫
x

xy

y yxxe .

[15 marks]

Explain how you could deduce that the value of the very similar integral

  ddsin
2/

2/

2

∫ ∫
π

π−

∞

−∞=y

y yxxe

was zero without integrating at all.
[5 marks]
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4. The matrix A is
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

122
110
101

.

Show that the determinant of A is -3.
[6 marks]

The inverse of matrix A is
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−

−
=−

3
1
3

1
3

1
3

2
3

1

1

dc
baA .

Determine the values of the elements a, b, c and d, and hence write down the
matrix .1−A

[9 marks]

Hence, or otherwise, solve the system of simultaneous equations:

922
1
2

=++
=+
=+

zyx
zy
zx

[7 marks]

Find the eigenvalues of matrix A.
[8 marks]
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