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Answer all seven questions.
Show clearly the full development of your answers.

Answers should be given to three significant figures unless otherwise stated.

1 Find, in radians, the general solution of the equation

2sec’@-3tanO—-1=0 [6]

1 0
2 IfA= ( 5 J , prove by mathematical induction that

A"=10
5n 1

where 7 is a positive integer. [5]

3 (i) Find the sum of the series

1 1 1 1
- - +o+
Ix4 2x5 3x6 n(n+3)

[8]

(ii) Hence find

1
Zr(r+3) [1]

r=1
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4 (i) Find the equation of the parabola with focus (2, 2) and directrix x = 8 [7]

The latus rectum of a parabola is the chord parallel to the directrix through the focus.

(ii) Find the length of the latus rectum of the parabola in part (i). [3]

5 Solve the differential equation

d
—y+ycotx=cos3x
dx

[10]

given that y = % when x = %

6 (i) Use Maclaurin’s theorem to find the first four terms in the expansion of

b
I+ x
where |x| <1 [4]
(ii) Write
2x° +x+27
9+ x>)1-x)
in partial fractions. [6]

(iii) Hence, or otherwise, derive the first four terms in the expansion of

2x2 +x+27
9+x)(1-x) [6]
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7 (i) Find, in the form re'?, the values of the 5 roots of the equation z°> + 32 =0,
which are shown in Fig. 1 below.

Ya

H"

[6]
Fig. 1

(ii) Show that a quadratic equation whose roots are A and E is given by
zz—4zcos§+4=0 [4]
A quadratic equation whose roots are B and D is given by
22+ 4z cos 2?75 +4=0

(iii) Explain why

(Z+2) (Z2+4ZCOS Z?TC +4) (22—42003 % +4):0
is an equation with roots A, B, C, D, E. [1]

(iv) By comparing the coefficients of z* in the equations in parts (iii) and (i) show that

T 1+\/g

cos o =— [8]
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