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St Catherine's School

Year 12

Extension One Mathematics

Time allowed: Two hours
(Plus 5 minutes reading time)

Date: April 2003
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101alk Italnd = u=x
Attempt Questions 1-7
All questions are of equal value

Answer each question on a NEW PAGE. More paper is available.

DIRECTIONS TO CANDIDATES

* ALL QUESTIONS are to be attempted.

* Board-approved calculators may be used.
A table of standard integrals is provided.

Start a NEW PAGE for each question.

Write your student number on the cover sheet of each section.

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

HAND IN YOUR WORK IN 3 BUNDLES

Bundle One: Entire Question Paper attached to Questions 1 and 2

W0 ¥ $.5 (24 marks)

Bundle Two: Questions 3 and 4 i + 1.5 (24 marks)

Bundle Three:Questions 5, 6 and 7

2.5 +124].5 (36 marks)
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Question 1 (12 marks) Start a NEW PAGE.

x2—1

20

(a)  Solve the inequality

(b) Find the coordinates of the point P which divides the
interval AB externally in the ratio 1:4,
where A = (-2,5) and B = (7,1).

(¢) The acute angle between the line x — 2y + 3 = 0 and
the line y = mx is 45°.

2im~-1

m+2

(i)  Show that ‘:1

(ii) Find the possible values of m.

Question 2 (12 marks) Start a NEW PAGE.

w SIn2x
(a) Evaluate ™ —=

(b) Differentiate
(i) x% cos3x
(ii) logetanx

(111) esmx

/4

7
(¢) (i) Sketch the curve y=2cos(x+—2—)f0r ()st?

(ii) The area between this curve and the X-axis

from x=0 to x:% is rotated about the x-axis. .

Find the volume of the solid formed.
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Question 3 (12 marks) Start a NEW PAGE.

(@)

(b)

(i)

(i)

(iii)

The tangent at the point P (244, at®)
on the parabola x’=4ay

cuts the directrix I at T. F¢
F is the focus of the parabola.

Derive the equation of the tangent to the parabola x =2¢ 2

and y=12 at the point P, where t=p.

If Q is the point on the parabola where t = q, and OQ is 2

parallel to the tangent at P (O is the origin), show that q = 2p

M is the midpoint of PQ. If P and Q move along the 4

parabola so that OQ always remains parallel fo the tangent
at P, show that the equation of the locus of M is 522 =18y.

Y4

P(Zat,a tz)

o X
(i) Find the coordinates of T 't 1 1
(ii) Show that TF is perpendicular fo PF. 3
Question 4 (12 marks) Start a NEW PAGE.
&
(@ Find | x1+x%dx, using the substitution =1+ x2. 3
0
(b) Use the substitution u = cos x to find [ sin3xdx 3
(c) By letting u=x - 1, find [ x(x-1’dx 2
(dy @@ Using the substitution w=tanx, show that:
tan® x
jtanzxseczxdx= 3 +c 2
Wy
(ii) Hence evaluate ftan‘lxseczxdx 2
0
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(@)

(b)

Use the Principle of Mathematical Induction to prove
that 7 +2 is divisible by 3 for all integers nzl.

(i) By considering the sum of the terms of an arithmetic
series, show that:

A+2+..+ 11)2 =%;I12(n+1)2

(i) By using the Principle of Mathematical Induction,
prove that:

13+23+...+ n3=(1+2+...+ n)2 for all integers n21

Question 6 (12 marks) Start a NEW PAGE.

1}2.
(a) Evaluate cos’® 3xdx
0
®) @) Show that sinxcosx =§sin2x
%
(ii) Hence or otherwise find the exact value of Isinz-xcoszxdx
[
(¢)  Use the Table of Standard Integrals to find f sec4xtan4 xdx
(d) @ On the same coordinate axes, draw the graphs of
y = cos2x and y = sinx for 0<x<2m.
(ii) Find the number of solutions to the equation
cos2x = sinx in the domain 0<x<27.
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Question 7 (12 marks) Start a NEW PAGE.

(a)  On the keyboard of a guitar, the mark M is exactly halfway between A and Z.

The 13 marks lettered A to M are such that their distances from Z form a
Geometric Series. The length AZ is 52 cm.

MLKJI HGFEDCBA

Dlacram NOT To ScALE

Find correct to 1 decimal place:
@) the distance AB

(i)  the distance FG.

(by  The diagram shows a sector OAB of a circle, centre O and radius x metres.

Arc AB subtends an angle 6 radians at O. An equilateral triangle BCO

adjoins the sector.
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NOT TO SCALE

(i) For the figure bounded by ABCO show that the area is
given by %x2(6+i2§) and the perimeter by x(3+6)

(ii) The perimeter of this figure is (12—2«/5) metres.
Show that its area in terms of 6 is given

_(6-3)%(20+3)

by A
(0+3)%

(iii) For what value of 6 is the area A minimum?

{Tve enpl)
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