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INSTRUCTIONS TO CANDIDATES:

All questions may be attempted

All necessary working must be shown

harks may be deducted for careless or poorly presented work

Begin each question on a NEW PAGE

A list of standard integrals is included at the end of this paper
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QUESTION 2

a)

B)

A D

cl

d)

i} Verify that oy = —1-3i isaroot of the equation
1, . N
izt 5(1-i) = 0

i) By considering the coefficient of 2 in the above equation, or otherwise,
find the second root =,

e

iii)  Find the modulus and argument of | where
F =5 «

Ciiven that g, = l(ms.]!}” i i&ln:]-ﬂuj and gy = J{cmﬂlﬂﬂ t isin 4['“]
show the vector 2y z;  on two different Argand diagrams using the different
methods

i simular triangles {showing full reasons)
ii] basic relationships involving the modulus and argument of the product

of complex numbers (no need to prove these relaticnships)

Using these same values for 2 and 52, show on an Argand diagram the locus
of 7 if
arg {: -E|]' arg {E 51] 180"

. + 2§ ol s
1) If W= z——; ,where g =x+i)y, expressthe real and imaginary
'E -

pars of B intenms of x and v

i) P iz the point which represents ¢ in the Argand diagram.
i) If W is purely imaginary, prove that the locus of P is a cincle

B It W iz purely real, find the locus of

I-d

[ o]



DUESTION 3

i)

b)

cl

j_l' Prive -I’-z..t' o [l #IJ b d 4
_— W N )
d it ik 3 ore enotes displacement, and 1

denates velocity.

i) The acceleration of a particle moving in a straight line is geven by
x = —2¢ ", where x isthe displacement from 0 The initial
velocity of the particle is 2 mis. The particle starts at  x = 0,

o) Provethat v° = de*

iy Describe the subsequent motion of the particle, making reference

1o its speed and direction

The polynomial P (x} = 2t + Tt + 2607 + 66t ¢ TZe+ 27 overthe

complex field has one known zero of 30 1055 also known that it has 2 double real
zero Find all ofils zeros

. ; 1
1 Solve the equation  tan "3x - tan ' Zx = tan”! s

i} Give the general solution of the equation © sin 3x + sinx = [osx



QUESTION d

al i) Prove Iﬂf{u)u:r-_"‘:f(a-:}m

o
. e
i) Hence, show that IE-—%—- dx = X%
a sin” x+eos™x 4

fixr all real values of  m

) P s any point on the ellipse = + = = ]

and (7 is the point on the auxiliary circle  x7 4 _|.rI = a*  which has the same

abfo e (r coordinate) as . () is the origin. A line through © parallel 1o €0
culs the r-axis at # and the y-axis al ¥

i} Draw a diagram depicting this information
il Prove that /5 = o wnits and P8 = & units.
el 02 1s a chord of the rectangular hyperbola  xp = o

i} Show that /() has the cquation x b pygy = ¢ {j‘i Hi']'. where M and {J
have parameters poand § respectively

ii) If () has a constant length of &, show that:

it} Find the locus of ® | the midpoint of (), in cartesian form.



QUESTION 5

a)

b)

£l

i) Show that for any complex numbers 7, and z-
2 X i
|E 4z + 5 -5l = 3[|=|| +|51|1J

i) In an Argand diagram, £ and {J are the points representing the complex
numbers I, and g; respectively. By considering the parallclogram
COFRE), where () is the ongin, interpret the above result (in part (:))
geomelrically.

Find these integrals:
i) COs {Iug‘, ..'r} (T4

i b
Fsinxy + deosx

_1 Ay o

i} .
% 16

Solve the inequality

|.1.'4.]| + | x 2 = b

by firstly solving an appropriate equation and then by using an appropriate sketch

adt




QUESTION &

a) (! is a fixed point on the circumference of a circle, centre ¢ and radius 1 metre
A point, £, moves at a uniform speed around the circumference so as 1o describe
it fie. go around it completely) in one second.

[

When the angle P is % . find the rate of change of the length of the chord £
(letarc PO =x, <POQ =0, chord P = y)

b) If r. yand z are any three positive numbers, it can be shown that:
(v r)e+z){pez) = By
DO NOT PROVE THIS RESULT, but use it to prove that:

If @ band ¢ are any three positive numbers such that cach is less than the sum of
the other two then

(a+d-cy(bre—a)(cra b) = abe

c) Sketch i) p==

lad



QUESTION 7

i)

b)

i)

If I = Jlnm"x v, prove that:
tan" ' x
'rﬂ _H'.—l_ B 'l'r"\-.-.'.l.

Hence, find I!:u’x iy

P'{d secd, 2 Iﬂnﬂ} 15 @ vanable point on a hyperbola.

)]

i)

iy

v

i

Wil

wiii ]

Write down the equation of the hyperbola

Write down the coordinates of the foci {5 and &'
Write down the equationsof the direcirices

Write down the equations of the asymptotes

Sketch the curve

Show that the equation of the tangent at /™ is
xseed — Zytand - 4

Express the equatien of this tangent in terms of i1s gradient, s
(ie eliminate & from the equation in part (vi))

Write down the equations of the two 1angents to the above hyperbola
that have a gradient equal 1o 1



QUESTION &

i)

b

c)

0

i}

For the complex number 1 = cos# + ising

show that " +5; ™ = 2cos n &

(¥ou may state de Moivre's theorem without proof)

Using the above result, express cos' x  in the form:

AcosTx + Beos8Sx + Ceosdxc + Deosx, and hence find:
fcnﬂr fris

Find ImsT.t de  using a different method. (You may leave vour final

answer in a different form to that obtained in part (i)

Find the range of values of & suchthat x? -x? x4 K =0 has

1)
i)

iii)

ane real salution
P el salutions
three real solutions

. I I Iy .
Prove that i =223 = 23 %1 ihen the points that represent the

i A iy &2

complex numbers z,, ;. 23 form an equilateral trangle.
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