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Question 1
a. Use the method of integration by parts to determine
J—xzexdx
i Tx? 2y 19 A D o
b_ i If .4 TA T - n . DA T L
(x—Z)(xz +x+2) x=2 x'+x+2
find the values of A, B and C.
i, Hence determine
2
[ Tx =3x+2 .
: -dx
/ (x—Z)(xz +x+2_5
c i Derive a reduction formula for
T (.. na o~
1, =11@n v.49
=7
i By using your answer from (i) or otherwise, evaluate
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Question 2

-

o

=a.

P ' (x) will have a zero of multiplicity n—1 atx

o)

(x—4) the remainder is 9.

Find the remainder when P(x) is divided by (x—4)(x - 3)

By applying DeMoivre's theorem, find an expansion for sin 48 in terms of sin® and cos6.

C.
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Question 3

a. The base of a certain solid is the circle x>+ y? =4.
Each plane section of this solid perpendicular to the y axis is an equilateral triangle with one
n the base of the solid

By using the technique of slicing, find the volume of the solid.

/Y

b. Reduce P(x)=x*-x?—12 to its factors over the field of
,i‘ Rational Numbers

. Complex Numbers

C. If (x—i) and (x+ 1—i) are two factors of a degree 4 monic polynomial, write down the other
two factors.
d. Write down the complex cube roots of unity and show that they may be written as 1, @ and
2
o’

Page 3



Question 4

1v.

[

Find the eccentricity of this ellipse.

Write down the equations for the directrices of this ellipse.

2 bl 7/ - ~ N\

. . - - d 3
Find the equation of the tangent to the ellipse L2 A 1 at the point [ —_—,—= ]
i N 25 9 * (V2 V2

(HINT: Use a substitution x =asin8 where 'a' is some suitable number)
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respectively on the Argand diagram.

[ Z,+2Zy-2,-2, =0 and Z, - Z, - 2iZ, +2iZ, =0 , describe the quadrilateral with vertices

A,B,C and D.

Given that P and Q represent the complex numbers V3+i and 3-4i respectively:

1. Find mod P and Arg P.

Sketch the locus of the point representing the complex number Z on the Argand diagram if
(Z-1\ =

AelZ3)72

State any important features and give its Cartesian equation.

Page §



A

Question 6

-

A body falling from rest experiences resistance directly proportional to its velocity squared
(Resisting Force = mkv * where & is some constant).

F)

1. Write the equation of motion for this body.

1i. Show that the distance fallen when the velocity is Vis given by

1l Explain why terminal velocity is given by V2 =

= Joa

N\ L

b. A car racing circuit has its comners (which are arcs of a circle) banked so that a car traveiling
at 180km/hour experiences no sideways force.

i Draw a sketch of the forces acting on the car.
1. If the radius of one corner is 70m, calculate the angle of the banking to the nearest
minute.

C. If the probability of a rocket hitting its target is 0.6, how many rockets must be fired so that
the probability of at least one hitting is 99.9%.

Page 6



4(.\_\

Above is a sketch of y = F(x).

On different sets of axes, sketch possible graphs of:

Ty
o~

=
=

The graph f(x_) = —
x“+tgx+r

has a turning point at (0, 1).

Determine the values of g

=

ax* +bx+c

b ¢
y 7

has the lines x=1, x=3 and y =2 as asymptotes. It also

g and r.
1
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1111 O

Find the equations of the two bisectors of the angl
3x+4y=0 and Sx—-12y+1=0.

(HINT:
(FRAiN 20

All nointc an a2 higcactar of an o
All poinis on a bigsector of an ang

A point P is moving on the circle x* +y? =25 with an angular velocity of 2n radians per
second about the centre of the circle.

L Find the angular velocity of P about the point A(5,0).
1. If B is the point (10, 0), and letting ZPOX be 8 and £PBX be &, show that the
angular velocity of P about B is given by

d@_ 2ncos(@D-06)

o
¥/

g, nod ) o
at CUS( —9) —2cosid

HINT: Use the SINE RULE to find a relationship between 8 and &.
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