KAMBALA GIRLS’ SCHOOL

EXTENSION 1
MATHEMATICS

YEAR 11 PRELIMINARY HSC EXAMINATION

SEPTEMBER 2002

General Instructions

e Reading time - 5 minutes

e Working time — 2 hours

» Write using blue or black pen

= Board-approved calculators may

' be used

* An Extension 1 Trigonometry formula

sheet is provided

¢ All necessary working should be shown’

in every question

Total Marks - 72

Attempt Questions 1 - 6

All questions are of equal value

Year 11 Extensior = Mathematics Preliminary Course Examination

4y—-3x-3=0and 3x-4y+1=0?

Question 1: Start a new page 12 marks
(a) Show that ! + ! is a rational numbe [2]
—_—t—= mber
3-42 3442
b)  Solve 5% =
olve 577" =— 2
(b) 123 (2]
/(/C/)/ Find the exact value of cos75° 2]
(d) Given P(1, -2) and Q(5, 6), find the point R such that PQ is divided externally
intheratio2: 1 [3]
ﬁ)/ Find the acute angle between the lines x—3y+4=0and x+2y—7=0 [3]
Question 2: Start a new page 12 marks
(a)  Solve for x: [2x-2|<6-2x 13]
x2 2
() What is the natural range of the relation -1—64- y? =17 [31
) , . . . x~4
(c)  Pind the values of x that satisfy the inequality w2 <1 {3]
X
(d) What is the shortest distance between the lines {31
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Preliminary Course nination v
re il
(ey  The function f(x) is defined by
tan x for 0<£x< %
7T w
x)=11 for —<x<=
f(x) , >
sinx for r Sx<m
2
Sketch f(x) for 0<x<m 3]
. 2 . .
((dj Show that the area of AABC can be given by Area= E——s;—nf%:—-l—c— 3]
g sin
(Hint: Use the Sine Rule) 4
b c
c B o
» :
Question 5: Start a new page 12 marks
(a)  The second term of a geometric series is 2 and its limiting sum is 8. 3]

Determine the values of a and r for this geometric series.

(by As a New Year's resolution Verity decides to save for her first car.

She invests $2000 at the beginning of each year in a fund that pays 6% per annum

compounded annually.

She starts in January 2002 and makes her last investment in January 2010.

1) What would be the value of her first investment at the end of 20107

i) She needs to have at least $24 000 at the end of December 2010.
Will she have enough money? Justify your answer.

{21
B3]
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Question 3: Start a new page

Prelinpinary Course Examination

12 marks

(a) r Z= 2 evaluate xz_—y? {2}
y 3 x4y
(b)  The line I passes through the point of intersection P of the lines
3x—~y+1=0 and x+4y—4=0 as well as the point (-2,1).
Show that line ! is paralle! to the x axis and give its equation. (3]
(c) 6] What value(s) of x are excluded from the domain of the function?
-7
fly=tmr {11
x-2
. ) |x-2|
(i) Sketch the function f(x)= > for -1£x<3 (21
x—
1Y 1
(d) Solve [ x+—| 4| x+—|~6=0 [4]
5 x X
Question 4: Start a new page 12 marks
)ﬁ/)/ Simplify the expression -;-sin2xtanx [11
b (@) Show that sinx+cos2x =1+sinx—2sin®x 1]
(i1) Hence or otherwise solve: )
sinx+cos2x =0 for 0<x<wmw {4]
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" Question 6:

®

(ii)

Preliminary Cours.  amination

Year 11 Exten

The section of a CD used to store information
starts 2cm from the centre of the CD and
extends 4 cms 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.

(b)

6cm

Show that the nth concentric track from the centre has length

2:{2 + L”—"i)J cm 2

200

(2]

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

Start a new page 12 marks

/(a/) V)

‘ll'

The set of pronumerals a, b, ¢ form an arithmetic sequence.

Show that (-1,2) is a point on the line ax+ by =c¢ [2]

(ii) Constance notices something unusual when she writes a pair of equations
ax+by=c
dx+ey=f

and the two sets of pronumerals g, b, ¢ and d, e, f are both
arithmetic sequences.

When she solves them simultaneously, she gets the samg solution no
matter what sets of numbers in arithmetic progression she uses.

Explain why this is so and find the solution, ' 2]

¢ I Mathematics Preliminary Course Examination

! -Ir’

P x A
Prudence is a hockey player and is moving : : |-
along a path that is perpendicular to the goal line AJ. 6m
Her path intersects the goal line at A, o
6 metres from the nearest goal post at U. U
The goal posts U and L are 7 metres apart.
Tm
Suppose 8 is the angle subtended by the goal posts
when Prudence is at P, x metres from the goal line. L
ax ]
Show that tan8 = — where a and b are constants ¥
x“+b .
(Hint: tan(a~pf)=.......... ) 3]
The series 2% + 2 + 2"+ oo, +2U9% has i terms '
@) The sequence 5x,3x,%,..ccceenn.. (11-6k)x also has n terms and can be -
seen as an arithmetic progression.
Show that n=3k-2 [2]
(i)  Show that the sum of the series 2% + 2% + 2"+ ..cco.ovrirerrrnnn. + UGk
can be given by
Tz (l _ 22.:(2—31:))
Sz 7 [3]

n 22:__1

End of examination
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FORMULAE SHEET

sin(A+ B)=sinAcosB+*cosAsinB

cos(A#* B)=cosAcosB FsinAsinB

_ tanA*tanB

tan(A + B) = S2nALtanB
(At B) = A an B

sin2A =2sinAcosA

cos2A =cos*A—sin® A

=2cos?A~1
=1-2sin*4
tanz,q:ﬂf‘_
I—-tan“ A

2

sind = tz

1+¢

2

for t=tané cosA=1 12

2 1+1

tanA=iz2

‘mination
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