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Section I

Questions 1 — 10 (Imark for each question)

Read each question and choose an answer A, B, C or D.

Record your answer on the Answer Sheet provided.

Allow about 15 minutes for this section

1. The roots of the polynomial x> -5x+4=0areq, B andy.

What is the value of a.”+ B* +4%2
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2. Evaluate | xsec”xdx.
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3. The complex number z satisfies the inequations

lz+ 1 +i| <2 and Im(z) = Re(2).

Which of the following shows the shaded region in the
Argand diagram that satisfies these inequations?
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6.

4.
4x2+y2=4 are

A) (43,0) andx = + 53

C) (0,£+/3) and x = i4J§

The foci and the directrices of the ellipse with equation

J‘(tan3 2x +tan 2x)dx can be expressed as

A) —‘Itan4 2X+15602 2x+c
Lyos
)] Ztan 2X+c¢

The graph of y = f(x) is shown.

B) (0, £+/3) arid y = i“‘g

D) (#43,0) and y = + 13

B) 2tan’ 2x +¢

D) %ta.n2 2x+c¢

y =1(x)

> X

Which of these graphs could be the graph of y = In (f (x))
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10.

P(z) is a polynomial of degree 5 with P(z) = P( E) :
Which of the following statements must be false?
A) All the roots can be real. B) Only four of the roots can be real.

C) Only three of the roots can be real. D) Only one of the roots can be real.

The complex number z lies on the curve |z— (1 +1)| = 1.
What is the minimum value of |z|?

A) 1 B) /2 &y o7 =1 D) V2 +1

Letz2= 2i , what is the value of % "4 2

A)_22n+l B) (_2)811"‘2 C) (__2)6!’1"’4 D)22n+l

The point P represents the complex number ¢ where q@ =4.

Which of the points A, B, C, or D shown in the Argand diagram could represent
the complex number i¢™'?

Im(z)

> Re(z)
0 \P




Section I1
Question 11 — 16 (15 marks each)

Allow about 2 hours 45 minutes for this section

Question 11

b)

i) Find the numbers a and b such that
3x% +x a 2x+b
R S
E+DE“+D) x+1 x*+1

2
i) Find [ hk;zxdx
x+D(x“+1)

I
3

s 0
Use the substitution t = tan — to evaluate I -
2 o° 1-sin®

de

Leta= +/3—i and[3=—\/§+i

i) Express o and 3 in modulus argument form.
ii) Show that o and B are roots of z° + 64 = 0

iii) Hence, or otherwise, factorise the polynomial z° + 64 in
real quadratic factors.
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Question 12 MARKS

a) i) Find the two pairs of integers a and b such that (a + ib)* = — 9 + 40i 2

i) Hence, solve the quadratic equation z* + 5iz—4 — 10i = 0 2

b) The polynomial x* + ax > + bx + ¢ = 0 has roots «, B and 2(o + B).

) Showthatmﬁ:—i;- 1
ii) Show that 4a’ +27c = 18ab ‘ 3
c) The points A, B, C and D representing respectively the complex numbers

V2 +46i, 2+2i, 0 and ¢ lie on a circle with centre O.

/BOC = % and ZADC=0.  Im(2)
A

A
B
/ I
3 > Re (z
5 (@)
0
D
i) Find o in the form x + iy, where x and y are real numbers. 2
ii) Find the value of 0. 2
d) The base of a solid is the region bounded the curve y = sec x, the x axis

between x =0 and x = %

Vertical cross sections of the solid taken parallel to the y axis are in the
shape of a right angled triangle with its height equal to the square of its base.

y = sec X

G X
Find the volume of the solid.



Question 13 MARKS

a) Find the equation of the normal to the curve 2x* + xy+y:=8 3
at the point (- 1, 3).

b) The diagram shows the graph of the hyperbola f(x) = i:g : 4
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The area bounded by the curve y = f (x), the y axis and the line y = 4 is rotated
about the line y = 3 to form a solid.

Use the method of cylindrical shells to find the volume of the solid.

c) The tangents to the curve xy = ¢ at the points P (cp, E) and Q (cq, E-)
p q

intersect at R. The chord PQ passes through the point A (0, 2¢?).

i) Show that 2cpq=p +q. 2
ii) Show that the equation of the tangent at P is x + p* y = 2cp. 2
iii) Find the locus of R as P and Q vary. 4



Question 14 MARKS

a) In the diagram ABCD is a cyclic quadrilateral.

AE is a perpendicular to the side CB produced and AF is the
perpendicular to the sides DC.

G is a point on AF such that /GDF = /DAF.
DG produced meet BC at H.

E

i) Show that AAEB is similar to AAFD. 2

ii) Show that the quadrilateral ABHG is cyclic. 3

b) In the diagram, PS is a perpendicular to the side QR in the APQR.

P

Q S R

Given that Lesy = 93 ; show that AQPR is right angled at P. 2
SR PS



Question 14 (Continued) MARKS

2 2
c) The point A (a cos 6, b sin 0) lies on the ellipse X—2 + y—z =
a b
where S and S’ are the foci.

The tangent at A intersects the y-axis at B and the normal at A
intersects the vy axis at C.

Y

A (acos 0, b sin 8)

—> X
—-a g’ 0 S a
8
i) Show that the equation of the tangent and the normal at A are 3
5050 Py Slljn g =1. (equation of tangent)
a
b ‘by =a’-b>. (equation of normal)
cosf sin0
if) Use the result of Part (b) or otherwise to prove that ABSC 3

is right angled at S,

iif) Show that ZASB = ZAS'B. 2



Question 15 MARKS

b)

4

O\U e &

The points R and S lie on a circle with centre O and radius 1. The tangents to
thecircleat R and § meet at 7. The lines OT and RS meet at U, and are
perpendicular.

Show that OU x OT =1.

The circle (x - r)2 +y? =r?, with centre Q(r,0) and radius r, lies inside the
circle x? +y2 =1, with centre O and radius 1. The point P(r+rcos®, rsin6)
lies on the inner circle, and P and O do not coincide. The tangent to the inner
circle at P meets the outer circle at R and S, and the tangents to the outer circle
at R and S meetat 7. The lines OT and RS meetat U, and are perpendicular.

(i) Show that OT is parallel to QP.
(i) Show that the equation of RS is xcos8 + ysin@ = r(1+cos#).
(iif) Find the length of OU.

Gv)* By using the result of part (a), show that T lies on the curve
r2y2+2rx=l.



Question 15 (continued) MARKS

yl
c) 6

O X

The parabola x? =4ay touches the circle x2+y2+2gx+2fy+c=0 at J,
and cutsitat K and L. The midpoint of XL is M, and the line JM cuts the

y axis at N, as shown on the diagram.
(i) Find a quartic equation whose roots are the x coordinates of J, K, and L.

(i) Show that JN =NM.
(iii) Hence show that the area of AJKN is one-quarter of the area of AJKL.



Question 16

sin®" 0 secO dO , where forn > 1.

—a|a

a) Let I, =
0
. -1
i) Show that I, -1, T o L
o () G

ii) Hence, show that

i, oo il
n 7 1 221(—1 (2k Ak I) i
b) Consider the sequence
2 2 2 2
+ = 3

k= } sfeeods
n+2 3n+4 3n+6 5n

where n is a positive integer.

i) Show that 0 <5 <§.

ii) Given that t <0 <t+ 2, where t is a positive integer
and 0 is a real number.
t+2
_[ de 2
[ <..—_ .

Show that —— <
2 0 t

1ot

Sn+2
3n+2

iii) Show that In [ ] <8y < ing =

Hence, find the limit of Sy when n —+co.

MARKS



