
Total marks - 120
Attempt Questions 1-8
AII questions are of equal value

Answer each question on a NEW PAGE.

Marks
Question 1 (15 marks) Start a NEW page.

(a) Find Fg{frto' s m -  x

(b) Find Jcose c-v dx .

(c) Find 1--2!:J-4" .-  x ' - 6 x + 1 0

(d) Let ln = 
Jir(f"r) ax br n:0,1,2,3,...

(,) Show tbat rn = 
+ 

-tr,*, .

(ii) Hence find 
f 

.(ln *)2 d* .
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Marks
Question 2 (15 marks) Start aNEW page.

(a) If z = -�1+ iJi , express each of the following in the form a+ib where
a and 6 are real 5

( ' )  z .

(ii) ,2

1
(ur)

z

(rO ,6

(b) Given zr = -l-i and 22 =3+i, drawneat labeled sketchesto showthe
locus of z where: 5

(r) l, - tr lslz - z2l .

(ii)

(iii)

o<ars (z - ' J= i .

ary(z - tt)= *sG - tz) .

(c) The complex number z satisfies the equation zZ *Ziz =12+ 6i .
Find all possible values of z.

(d) The quadratic equation t' -(l+ i)z +2i =0 has roots c,B .

Find, in simplest forrn, the value of o1 + F-2 .



Marks

) )
(b) The tangent at P(acosO,bsin0) on the ellipse +.+= I cuts the

e '  b '
x axis at T. The perpendicular PN is drawn to the x axis.

Prove that ON.OT : oz .

Question 3 (15 marks) Start aNEW page.

(a) For the comc 9x2 -l6yz =144, sketch the curve, showing foci,
directrices and asymptotes.

Question 3 continues on page 5
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Marks

Question 3 continued

(c) PQ and CD are parallel chords of a circle.
The tangent at D cuts PQ extended at T.
B is the point of contact of the other tangent from T to the circle.
BC meets PQ at R.

Copy the diagram onto your answer sheet.

(1) Prove tl:ert IBDT = IBRT .

(ii) Prove that B, T, D, R are concyclic.

(iii) Prove tl:r;t IBRT = IDRT .

f,



Marks
Question 4 (15 marks) Start aNEW page.

(a) The cubic equation *3 -2*2 _�3x -4 = 0 has rcots a, B,y 5

(') Find the value of 
ft.*.h

(ii) Form the equation with integer coefficients whose roots

* "  o - l ,F - ' , y - t

(b) Thepolynontal f(z)= 14 -223 -722 +262-20 has azero at
z--2+t. Findallofthe zerosof P(z)

(  " \  r  . \
(c) Pl tp,:- l, p ,0, and Ql cg,L l,Q > 0 , are two points on the rectangular

\  p )  \  q )

hyperbola xy = c2. The tangents at P and Q intersect at R. Given that the
equation of chord PQ is x + pqy = cjt + q).

(t) Find the equation ofthe tangent at P.

(ii) Find the coordinates of R.

(iii) If the secant PQ passes through (3c,A), find the locus of R and state any
restrictions on the locus.
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Marks

Question 5 (15 marks) Start aNEW page.

(a) The region bounded by the curve f = 2x - *2 irrotated about the

line x = 2 to form a solid of revolution. By taking slices perpendicular
to the linex = 2. find the volume ofthe solid.

(b) The Great Pyramid of Cheops is approximately 150 metres high and its base
is a square of approximate area 5 hectares. 4

(l) Show that the area ofthe cross-section ofa square at height
/  t  \ z

/ metres above the base is given fV A(y) =l n -, y 
| " d, where ,4 isJ  v '  

t  f t  )
the area of the base, and ft is the height of the pyramid.

(ii) Use the slice technique to find the volume of the Great Pyramid of
Cheops

(c) On a certain day, the depth of water in a harbotr at high tide at 5 am is
9 metres. At the following low tide at 11.20 amthe depth is 3 metres.
Find the latest time before noon that a ship can enter the harbour if a
minimum depth of 7.5 metres of water is required. Assume that the
tides are undergoing simple harmonic motion. 6



Marks

Question 6 (15 marks) Start aNEW page.

(a) (r) Let OABC be a square on the Argand diagram where o is the

origin and neither A nor C is on the axes.
Th- points A and C represent the complex numbers z and iz

resPectivelY.

Show that B represents the complex number t(t +;)

(ii) The square is now rotated about O through 450 in an anticlockwise

directionto OA'B'C'.

Find the complex number represented by the point B''

f t ,

(b) (1) Show that l? r-=: -,-=1n2. , u  l +cosx+s ln . r

4

5
IE

(ii) Hence evaluate l2 --+*cfu, using the substitution
J0 1+ cos"r + sin r

IC
U  = - - X

2

(c) lt f(x)= (x - lXr - 3) sketch the following curves, showing all intercepts,

asymptotes and turning points. Draw a separate graph for each.

(t v=#t

(ii) v --VQ)l'

(iii) y2 = f(')

(1v) lyl: f(*)
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Marks
Question 7 (15 marks) Start aNEWpage.

(a) (i) Sketch y = -+- and y = :' showing the coordinates of
x '  + l  x "  + l

their points of intersection.
9

(ii) The region bounded by these curves is rotated about they axis to
form a solid of revolution. By considering the solid as the sum of
cylindrical shells, find the volume.

(b) The Fibonacci Sequencl, Fn, is defined by :

Ft = 1 FZ =l Fn+Z = Fnal-t Fr, for all n > I 6

(r) Prove that & =3x Fs +2x F4

(ii) Prove, by mathematical induction, that F4n is divisible by 3, for
all positive integers n.



Marks

Question 8 (15 marks) Start aNEW page.

(a) (r) Use DeMoivre's theorem to show that cos30 = 4 cos3 g - 3 cosg

(ii) Use this result to solve the equation 8x' - 6x + I = 0

(iii) Deduce that secf s ""{r""!= f r?
9 9 9

b) A curve has parametric equations x =A -sin0 and .}l = I - cos0

(t Show that += rot9
d x 2

(ii) Hence showthat += -\,y *o
dx-  vo

(iii) Show that the curve has stationary points at (nn,2), for n odd.

(rv) Determine the nature ofthese stationary points.

(v) Sketch the curve, showing stationary points and intercepts on the
axes.

(vi) Discuss the natre of the points at which the curve intersects
the x axis.
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End ofthe paper
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