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Answer all questions in the spaces provided.

The diagram shows a sketch of a curve C, the pole O and the initial line.

v

Initial line

The polar equation of C is

r=2/T+tano, —%<9<%

Show that the area of the shaded region, bounded by the curve C and the initial line,
is £ —In2
2

[4 marks]
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2 (a)

Use the definitions of cosh @ and sinh @ in terms of ¢’ to show that

cosh x cosh y — sinh x sinh y = cosh (x — y)

[4 marks]




2 (b) It is given that x satisfies the equation

2 (b) (i) Show that tanh x = g

cosh(x —In2)=sinh x

[4 marks]

2 (b) (ii) Express x in the form %In a

[2 marks]

Turn over »




3 The roots of the cubic equation
-2 +pz+10=0

are o, fand y.

It is given that o+ ﬂ3 + ;/3 =4

3 (a) Write down the value of a+ 8+
[1 mark]

Answer

3 (b) (i) Explain why & —2d?+pa+10=0
[1 mark]

3 (b) (ii) Hence show that o+ ﬂz + ;/2 =p+13
[4 marks]




3 (b) (iii) Deduce that p = -3

[2 marks]
3 (c) (i) Find the real root « of the cubic equation z° - 222 — 3z +10=0
[2 marks]
a =
3 (c) (ii) Find the values of g and y
[3 marks]

Turn over »




4 (a)

4 (b)

1 4 2

Thematrix M= |3 & 3|, where kis a constant.

2 k1

Show that M is non-singular for all values of .

[3 marks]

Obtain M~ in terms of k.

[5 marks]




4 (c)

Use M~ to solve the equations

x+4y+2z=25
3x+ky+3z= 3
2x+ky+ z= 2

giving your solution in terms of £.

[4 marks]

Turn over »




10

5 (a)

5 (b)

Show that tan x is an integrating factor for the differential equation

dy  sec2x
— + y=tanx
dx tanx
[2 marks]
Hence solve this differential equation, given that y =3 when x = %
[6 marks]

Answer
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4
Find the eigenvalues and corresponding eigenvectors of the matrix M = [5

5
4

|

[6 marks]
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7 (a)

Find the values of the constants a, b and ¢ for which a + bx + cxe™

integral of the differential equation

is a particular

d2 d
S22 gy g ge ™
dx 2 dx
[5 marks]
a =
b =




13

7 (b)

7 (c)

Hence find the general solution of this differential equation.
[3 marks]

Answer

d
Hence express y in terms of x, given that y =1 when x =0 and that il —>-1lasx—>w»
dx

[4 marks]

Answer

Turn over »
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8 (a)

8 (b)

1

Itis given that y = (4 + sin x)?

dy .
Express y — in terms of cos x
dx

[2 marks]

Answer

. d3y
Find the value of —— whenx =0
dx 3

[5 marks]

Answer
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8 (c)

9 (a)

Hence, by using Maclaurin’s theorem, find the first four terms in the expansion,
1

in ascending powers of x, of (4 + sin x)°
[2 marks]

Answer

Express 7 +4x — 2x? in the form a — b(x — c)2, where a, b and c are integers.
[2 marks]

Answer

Turn over »
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9 (b)

By means of a suitable substitution, or otherwise , find the exact value of

5
jz dx
1 \/7+4x—2x2

[6 marks]

Answer
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10

The sequence u,, u,, us is defined by

3
“WIa T g,

Prove by induction that, for all n > 1,

3n+1 _ 3
B 3n+1 _ 1

u,

[6 marks]

Turn over »
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11 (a)

Given that
x = In(sect + tan¢) — sint
show that
% = sint tant
ds

[4 marks]
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11 (b) A curve is given parametrically by the equations

x = In(sect + tant) — sint, y =cost

The length of the arc of the curve between the points where r =0 and ¢ =Tis

3
denoted by s.

Show that s = Inp, where p is an integer.
[6 marks]

Turn over »
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12

12 (a)

12 (b)

A line and plane have equations

1
and r.|1=10
2

respectively, where p and g are constants.

Show that the line is not perpendicular to the plane.

[1 mark]

In the case where the line lies in the plane, find the values of p and g.

[4 marks]
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12 (c) Inthe case where the angle, &, between the line and the plane satisfies

sin = i and the line intersects the plane at z = 2:

J6

12 (c) (i) find the value of p
[5 marks]

12 (c) (ii) find the value of ¢
[2 marks]

Turn over »
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13 (a) (i) Express each of the numbers 1 + J3i and 1-1i inthe form re'?, where >0

[3 marks]
1+ 4/3i =
1-1=
13 (a) (ii) Hence express
(1+/30)8(1-1)°
in the form rei‘g, where r >0
[3 marks]

Answer




23

13 (b)

Solve the equation

B=(1+ 4318 (1-1)P

giving your answers in the form a+/2e i, where a is a positive integer and -t < < 7

[4 marks]

Answer

END OF QUESTIONS
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