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Teacher:..

St. Catherine’s School

Year 11 Extension 1 Mathematics

End of Preliminary Examination

Task #3
September 2006

Time allowed: 2 hours
INSTRUCTIONS

There ate 6 questions of equal value,

Marks for each part of a question are indicated

All questions should be attempted.

All necessary working should be shown

Start each question on a new page

Approved scientific calculators and drawing templates may be used

Question 1

(a) Given the points 4(-4, 3) and B(2, -1), find the point which divides the .
interval 4B in the ratio 2 : 3 internally.

(b) - Solve the inequality 4 <1 y
x+3

Ec) Find the derivative of the following functions in simplest form:

O y=

2
@ fe=E2 "
x—1

(d) A polynomial P(x) is given by P(x)=x"—2x" —x+2

@) Show that P(x) has a zero at x=2

.
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(i)  Hence or otherwise write P(x)in the form P(x)=(x—a){x—b)(x—c)




(d) Solve 2sin®x+sinx~1=0 for 0 <x<360°
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Question 2 Marks f Question 3 . Marks
. 1
(&)  Give a quick sketch of the polynomial P(x)= x* (x—2)(x +2)* 2 ] . .
. . . ! . —
You do not need to use calculus or find any stationary/turning points or points of ! @ @ Find y lim 2% +x —5x-1 1
inflexion zoe 304 x—4xt =3
|
i 2 . )
i (i)  Use trig identities to simplify lirré oos X+ s%nxcosx ! 2
" ‘
{(b)  Solve the equation |x2 —5[ = 5x+9 4 ' * sinx
(make sure you check your solutions) i
l E (b) The normal to the curve y =2x°—5x* +9x~10 at (1, 4) crosses the y-axis at P. 3
(¢) Students in an examination were asked to express 2.23 as a fraction by first expressing . Find the equation of the normal and hence the coordinates of P.
it as the sum of a geometric sequence. !
The following solution was presented: 1 ;
I
I
2.23=2.2+0.03 | ‘ :
‘ ! The midpoints of a square of side length 4 cm are joined to give a second square inside 3
=2.2+0.03+0.003 + 0.0003+ ... © idp squar ! : se )
+00 e ! the original. The midpoints of the sides of this second square are joined to give a third
20l ( 1 )4 E square and this process is repeated indefinitely.
= | 10 f i
R , -
]. _ &
10 ;
11 ( 9999 | .
_ 5110000 | 4cm
9 | ,
10 ?
_ 24442 12221 |
10000 5000 :
Comment on the accuracy of this solution. If it is incorrect, write the correct solution. ! @ Show that x =2+/2 and y=2
1
, .
P (iiy  Hence or otherwise calculate the limit of the sum of the areas of all the
; squares
|
i
o
i
t
I
I
|
i
!
I

Question 3 continues on the next page
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(d) From a point C due south of a mobile phone tower XY, Cotistance notices that the angle Question 4 Marks

of elevation of the tower is 20°. Her great friend Beatrice is due east of the tower at
point B and netices that the angle of elevation is 35°. Constance and Beatrice are 40 ‘
metres apart. ‘

X
" (8 The tangent to the ciirve y= (x~1)° at the point (2, 1) meets the curve again at the
[ point P.
@) Show that the equation of the tangent is given by y=3x—3 N
: . @ Hence or otherwise find the coordinates of P. ( 7
¥ ‘ . .

-

o

¢ (®)  The curves y=x> and y=(x— 2)2 intersect at the point.( L1 ) .
Show that the acute angle between the tangents to the two curves at this point is 45°,
@ Show that CY = htan70° and BY = htan55° ' 1 -
(iiy  Hence or otherwise show that the height of the tower is given by 2

40 _ -

Y P —
tan®70° + tan® 55°
© '
The function f(x) is given by f(x)=+x+1. Find f’(x) by first principles.
(Hint: rationalising the numerator will help) s




Question 5
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(a) Sum the first 10 terms of the series:

log, 3+log,9+log,27 +...

(b) Prudence is having trouble finishing off her Mathematical Induction problem. She was
asked to show that .

‘the sum of the cubes of three consecutive integers is divisible by 3 for all
positive integers nz1.’

Prudence has written out some of her proof and it is copied below. She needs help with
the section of the proof which is missing from her work. (the shaded area)
Complete the correct working for the missing section for her in your exam booklet.

Letn=1

3 3, 43
42743 _;ZS+27 So proposition true for n=1

Assume n=k is true for some positive integer k .

ie: K+ (k+ 1)+ (k+2)* = 3M for M a positive integer
Given n=k true prove n=k+1 is true.

ie: (k+1) + (k+2) + (k+3)° = 3N for N a positive integer

gl

If the proposition is true for n =k then it is tfue for n=1k+1. Asii is true for
n=1 soitistrue for n=2,3,4,........ and all positive integers. :

The proposition is true by Mathematical Induction.

Question 4 continues on the next page

3

©

@
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The polynomial P(x)=2x"+ax” +bx+6 is divisiple by (x~1) and leaves a remainder

of ~12 when divided by (x+2).
Find the values of g and b.

Find in simplest form, a relation in p, ¢ and r such that the following equation
has two equal roots:

(p2+qz)x2+2q(p+r)x+(q2+r2)=0

4
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Question 6 ' Marks

(®

®)

The section of a CD used to store information starts 2 cm from the centre of the CD and
extends 4 cm to the edge of the disk, as in the diagram. As the CD spins, a laser moves
along concentric circle ‘tracks’ on the information section of the disk.

There are 20 of these tracks for every millimetre of the radius of the information section
of the disk.

) Find the length of the inside track 1
(ii)  The lengths of the tracks form an arithmetic sequence N
Show that the nth concentric track from the centre has length 12

zﬂ(u%) om - ‘

(iii)  Find the total distance of information ‘track’ on a typical CD

-

Given f(x)= a;c+—lZ (where a, b > 0):
x

o

@ Show that the turning point of the curve is P( A= 2+ab ] forx>0. 3
Y . .

Q

(i)  Sketch the curve for x > 0, showing all important features.

. b ‘ . '
(i)  The line y = ¢ lies below the curve f(x)=ax+— and ¢ =0. Using your graph or &\71..3
x ~

2
otherwise, explain why ab > EZ

Ind of examination
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