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General Instructions

e Reading Time - 5 mins
*  Working time - 3 hours
¢ Attempt ALL questions

e ALL questions are of equal value

e All necessary working should be shown
in every question. Marks may be
deducted for careless or badly arranged
work.

o Standard integrals are supplied
¢ Board-approved calculators may be used.
° Diagrams are not to scale

e Each question attempted should be started
on a new sheet. Write on one side of the
paper only.




Question One (15 marks)

1. Find jl(l +log, x)' dx 2]
X
2. Express —-;——1—— in the form + B , hence find J‘—,——qx—— [3]
x +3x—-4 x+4 x-1 x"+3x—4
3. Find jsm” Ocos’0 dO 13]
2x+5
4. Find |——dx 3
" J.x2+4x+5 B3]
5. Find {e*sin3x dx [4]
Question Two (15 marks)
1. Given z=2-3i [3]
a) Find 1
Z
b) Find iz :
c) Give a geometrical interpretation of your answer to part b)
2. Find real number x and y such that 3x +2iy —ix+5y =7 +5i [2]
3. Given z=4+4/3i [3]

a) Find |z| and arg z
9
b) Hence evaluate (4 + 4\/§i)
4. Sketch the locus given by arg (E—ﬂj :—72E [2]
z—1i

5. Find the Cartesian equation of the curve represented by (Z—;Z—) = ]z! -2 [2]

and describe it.

>

a) Solve the equation z’ —1=0 giving your answers in [3]
modulus-argument form.
b) Let w be the root of z° ~1=0 with the smallest positive argument

i) Show 1+w+w* =0
i) Simplify (1+w?)’




Question Three (15 marks)

1. Given y=f(x)=(x~2)" (x+1) sketch without using calculus [5]
a) y=/(x)
1
b) y=
F(x)
c) ¥ = f(x)
2. The graph of y = F'(x)is shown below. The graph has a maximum [71

turning point at P (-1, 1).

P(-1, 1)

Sketch on separate diagrams showing all relevant features
a) y=F(-x)

b) y =log, [F(x)]

c) y=e®

d) y=[F®T

3. Sketch the graph of x* + 3’ ~1=0 [3]




Question Four (15 marks)

x2 y2
1. The equation of a conic is T+—3_ =1 find [4]

a) The eccentricity

b) The co-ordinates of the foci

c) The equations of the directrices

d) Sketch the conic showing vertices foci and directrices.

2. Find the equation of the chord of contact of the tangents to the [2]
hyperbola x* —16y? =16 from the point with coordinates 2,-4)

3. Find the equation of the hyperbola with foci at (J_rS,O) and [3]

- 5
eccentricity e = Z

2 2
4. The point P(5cos8,3sind) lies on the ellipse %4-19— =1. [6]
The normal at P crosses the x-axis at Q and the y-axis at R.
a) Derive the equation of the normal at P ’
b) Show that the midpoint M of QR lies on the ellipse with
2 2
5x N v _1
64

equation




Question Five (15 marks)
1. a) Sketch the graph of g(x) =1+L+1 for x> -1
X

[4]

b) Find the equation of the inverse g~'(x) and sketch it on a separate set of axes.

c) Solve g(x)=g7'(x)

2. If a,f and y are the roots of the equation x* —2x* +4x+2=0,
Find the equation, which has roots

2) (a-1), (f~1) and (y-1)

b) ﬁ’ﬁandl
2 2 2

3. Inthe figure below LAEB = /BCA

A B

Prove LBAE = ZECD

4, Given that the equation x* ~2x° —12x% +40x~32 =0 has a triple root,
find all the roots of this equation.

5. A solid has its base area bounded by y =sinx, the x-axis,

1

(2]

(2]

[3]

[4]

T 3z . . .
x=—and x= vy Each cross section perpendicular to the x- axis is a square

with one side on the base. Find the volume of the solid.




Question Six (15 marks)

1. P(x)is an even monic poly}lomial of degree four with integer (3]
coefficients. One zero is 3/ and the product of the zeros is —18.
Factorise P(x) fully over the real field.

cos15% +cos75°
2. Prove that =—3 3
sin15° —sin 75° 3]
3. [6]
y=x*
y=X
5 b cross section
+ of shell .
X
Use the method of cylindrical shells to calculate the volume of the solid formed
when the area bounded by y = x and y = x’is rotated about the line x = -1
. . w+7
4. Find and sketch the locus of z if [w|=1 and z =- [3]
C I-w

-




Question Seven (15 marks)

- Atrain line banked at an angle @ as shown below. [8]

2
. S my .
a) If the force of circular motion is given as ——, and the force due to gravity as
r

mg , determine the components of frictional force F and the normal reaction N
in terms of m, g, v, » and &

b) A train turning a corner of radius 500 metres causes the same frictional force
along the slope travelling at 30 km/h as it does travelling at 90km/h. (Note the
two frictional forces are in different directions but are the same magnitude)

1) Find the angle at which the track is banked (answer to the nearest
minute)
ii) Find the speed«in km/h for which the frictional force is negligible
(answer to the nearest km/h) .
A four metre string attached at 4 has a lkg mass attached at C and a [7]

2kg metal ring attached at B. The ring at B is free to slide up and
down the smooth vertical light rod descending from 4.
A

B .

Given AC = BC = 2metres and /BAC = 3(°
a) Find the angular velocity of the mass at C, which is rotating about the rod 4B
so that the ring at B remains stationary.

b) If the mass at C'is changed to a 3kg mass and retains the same angular
velocity as in part a) find;
i) The new size of ZBAC (answer to the nearest degree)
i1) How far up the smooth rod the ring at B will rise before becoming
stationary. (Answer to the nearest cm)

7




Question Eight (15 marks)

1.

Use mathematical inductign to prove that x* — y*" is divisible b
qntop y

(x+y) for n=1(n an integer)

If p and g are the roots of l+ ! + 1
x x+a x+b

a’ +b* =4ab prove that p*+¢° =6pq

=0 and given that

In the figure below ABC and DEF are straight lines.
Prove AE parallel to DC

D
A B

Prove |z—-1|+|z+1| <22 given that Iz] <1

afydsppynixiuvonwdSpocrvwéy
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