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General Instructions

* Reading time: five minutes
*  Working time: two hours

= (Calculators may be used.

* The examination consists of 7 guestions worth 12 marks each.

Begin a new booklet for each question

All questions should be attempted.
All necessary working should be shown in évery question.

A table of standard integrals is provided at the back of this paper.
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Term 3 2004 Time :2h /JIA, CJL, HRK and SKB

IAH questions are of equal valae.
All necessary working should be shown in every questmn,
Full marks may not be awarded if work is careless or badly arranged.

Approved silent calculators may be used.

Submit your work in one 4 Page Booklet and three 8 Page Booklets.
i. (12marks) (Begizx a 4 page bookiet.)

2.

41

(a) | Without using a calculator show that tan ™ —32-+ tan” — =§
, . 3

24 T
{b) Show that =—
; ! Jo—272 42

ey P '(21‘,{2) is a point on the parabola x* =4y with focus S. The

point M divides the interval 'SP externally in the ratio 3:1.

) Find the coordinates of M
(ii)  Show that the locus of M is x> =6y +3

Hence find the coordinates of the focns and the equation of the

directrix of M.

(12marks) (Begin an 8 page booklet.)

{a) Sketch y={(x+37(2-x)>.

®) Show that x—2 is a factor of the polynomial X —7X+6.
Hence, find the other factors and solve X —7x+6>0.




() Consider the curve y = x° —3x
(i) Taking x=1 as the first approximation use Newton's method to

approximate the root that lies between zero and two.
Explain your result. 2

. 1 N
(ii) Nowuse x= 5 as the first approximaftion.
Explain your result. 2
3. (12marks) _ HRK
(a) Prove by mathematical induction that (3n+1)7" —1 is divisible by 9 for

all integers n 21. 4

(b)  Find the volume of the solid generated by revolving about the x -axis the

region bounded by the x-axis, the curve y =cos 2x and the line x= —Z.— .4

2
t
(c) Find the exact value of | ——=df using the substitution t=3-u. 4
;[ NKE £ ’
4. (12marks) (Begin an 8 page bookiet.) JJA

(a) A

In the diagram A, B, C and D are points on a circle with centre O. £BAD =x° and
ZBOD = /BCD.




) Accirately copy the above diagram into your workbook. 1

(if)  Find the value of x giving reasons.

(b) In the diagram below, AB is a diameter of a circle, whose centre is the point O.

The chord XY passes through M, the mid-point of OB. AX and BY are joined.

%

@) Copy the above diagram carefully, including all information, into your

writing booklet.
i) Prove the two triangles formed (triangles AXM and MYBV) are similar. 4

(i) ¥ XM =8cm and YM =6cm, find the Tength of the radius of the circle. 3

5. {I.zmarkS) ' JIA
(a) Simplify showing all working:

(i) sin(a+b)—sin(a—b)

tan 64° —tan 19° 5
1+tan64° tan19°

(i)




(b)  Showing all working, find the exact value of: 1- 2sin? 75° 2
(¢) Find the general solution for: tan28 =3tan@. 3

(d) WX is a tower of height 130m. From points Y, Z on the same level as
the foot of the tower (X), the angles of elévation to the top of the tower

are 34° and’ 39°respectively.

Y_—34° | / ox

(i) Find the distances XY and XZ to the nearest metre. 2
(i) f LYXZ = 44°, how far apart are Y and Z7 2
(12marks) (Begin an 8 page booklet.) ' SKB
2
()  Sketch the curve y = +11 :
x —
On your graph include any asymptotes, intercepts and coordinates
of any turning points.
Note : the curve does not have any points of inflexion. 5

(b) When the interval joining the points (-5,6) and (-2,3) 18 trisected
find the points of trisection.

2x—1
{c) Solve for x: i ~ ’ >x+1 4

X

i




=Y

7. (12marks) SKB

(a)

(b)

Two straight roads intersect at an angle of 120°. A horse and cart

starts from the intersection and travels along one road at 20 km/hr.

One hour later a cyclist starts from the intersection and travels along

the other road at 50 km/hr. At what rate is the distance between the

horse and cart and the cyclist changing three hours after the cyclist
starts? [Leave your answer to the nearest km/hr.] -6

A pendulum bob is oscillating in a straight line according to the
equation » = —4(x~8). Initially the bob is 3cm to the left of the origin
O and is travelling at 4cm/s to the right.

(@) Show that the velocity v, of the pendulum bob is given by

v=24/125-(x—8)%. 2

(i) Determine the end points of its motion in irrational form.

sk

(iii)  Determine an equation for the displacement, x, of the
pendulum bob in terms of time, £, in exact form. 3
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