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SCEGGS Darlinghurst

EXTENSION 1

Name:

S5t 2uso

Term 1, 2003
Monday 17" March

MATHEMATICS

Task Weighting : 10 %

D N he A

General Instructions

o Time allowed - 70 minutes

o Write your name at the top of each page

¢ Start each question on a new page

o Attempt all questions.

« Marks may be deducted for careless or
badly arranged work

o+ Approved calculators should be used

¢ Mathematical templates and
geometrical equipment may be used.
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YEAR 11 PRELIMINARY EXTENSION 1 MATHEMATICS

QUESTION 1 (12 marks)

(% Expand and simplify

(b)

(c)

CY)

(p+q) -(p-9)

Factorise fully

W 4x% —12x* - x+3

i), 6p” —5pq-44" >
. - & ~+73

(f~gi 6ptiq

— {3 - ¢ ‘

Simplify fully £ 7 2p+y
-9  x+3

x*—27x %’ +3x+9

@) Expand (x + l)

(ii) , Giventhat x+ 1 =
x

. 1
use part (i) to evaluate x* +—
x

without attempting to find the value of x.
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YEAR 11 PRELIMINARY EXTENSION 1 MATHEMATICS

QUESTION 2 (12 marks) START A NEW PAGE

a)

/

(d)

Solve for x

Solve simultaneously for a,b,c.

3¢—-2b—-c=-8
S5a+b+3¢c=23
da+4+b—-5¢=-18

Katie was asked to find the values of x
forwhich xxx<x+=x

To do this, she decided to solve the inequality x* <2x.

Marks

4R

She divided by x and concluded that the solution was x < 2.

Explain why Katie was incorrect in solving the inequality this way.

Show the correct solution.
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YEAR 11 PRELIMINARY EXTENSION 1 MATHEMATICS

QUESTION 3 (12 marks) START A NEW PAGE Marks

'(a\)/" Giventhat fanf= —-;2— and that @ is obtuse, '

find sinf and secd. 3

(b) , Solve for —-180°<6<180°,

/ : tan@ = -1 2

(c) Solve for 0°<8<360° ,

/ sec’9=2 3

(d) Solve for 0°<8<360°,

sin26 — 2cos’8 =0 4
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YEAR 11 PRELIMINARY EXTENSION 1 MATHEMATICS

QUESTION 4 (12 Marks) START ANEW PAGE Marks

. . ~ '-1-@_
QQ},Z(? = (o8 & = Sih

< Coy T —(t—co;‘

Prove the identity S G A

— J Lot S * & - (
2cos’0 —cosf

= cotf 3(2R
sin@ cos *8-sin>0 (2R)
(b) By expressing 15° aseither (45— 30 or- (60-45F ,
/ prove that :
sinl5°= V6 ; V2 3




YEAR 11 PRELIMINARY EXTENSION 1 MATHEMATICS

s-meee--3E
C 390 D

B, C, D are points on level ground, with D a distance of 300 metres due east of C
and B due north of C.

A vertical mast AB stands at B.

At C, the angle of elevation to the top of the mast is 15° and at D,

the angle of elevation of A is 13°.
@) In AABC, show that BC = hcotl5°

(i1) Similarly, show that BD=hcotl3°

(iii) Show that

300

h= ,
Jeot *13° — cot *15°

(iv)  Hence find the height of the mast to the nearest metre.

END OF EXAMINATION
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=t (x-3) —\(x3) v * e Dxz 124 ~22c=-8¢ @
RN 1 e ez
. c=5
¥ x —3)(1);»!)(’21:‘“) l/ . /
@ Substihele rto (B
ay | -2 =l-—- - 2200 + 880 = q02
o 2x 3 3x
n) 6p> -5pq - 49> Ada = 22 /
_ B—t4x _ fx —2 a=
*P >< g T = Subsiiiule Wito @
2p +q

“Gp-49)Gpra) )/

S+ b +15 =23
b+20 =2%

Y

b=3
—lox = —§&§
~ = -5 Sobgcﬁon
~io 7 - Py
C) ' lo =3
o = - c =5
/x‘—‘i . A+3 z / @R)
X -ATx x*+32+9 y :
/ / b ) It 5 mMcorvect to
x+ | (Y] 1y
- (x AT o 243249 )—SZ—T €2 dividle botn sides by x .
x (13;27) %43 Pavt ot -he solution & ¥

= [(x-I(A+3x+9)
% (%~ +3x +9) /

1"

v/

| Sochon

wndefrred For x=l/

e X 21 xC"""Tt < 1(3(_-1)2'

(x+D)(x-1) £2 (= 2x 1)

wr—y < Ixt-Y4x 42

O S x*-4x+3
x*—4x+3 7O
(e =3)(x-D?>0

3t

& )DC$/3

/

X Ll ,%x>3

lost tis we

She newls to factoriye
~the gpodtractic ool 4t
Solve the gw.{,j .‘/
'x." £ 25 (lC’

L2
X —2Lx £0O

x(x~-2) £0O
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4 tane = -, 5 & s obtuse

8 lies m %mranfl

Blg Pyt agoras

h* = 542>
=254 144
= 169
=13

S = 5

13 \/

See ® = 1.
cos©

3 v
.--_ii .

2.

Y9 Sect

& =2

sec &= X [T

secd =y

sec® = -VJz
{
— = Jz §
cose e = VT
cos & = b\kl / P ";','-.;_
GQuad fel & Guool 2 anol 3
& =4S biorss | @nl0m4sF, fror vy
= 45° 315° =135° | 225"

v’

v’

9 ta =
ne = —|

O lies.in Quadvants 2 and s

Aeunle angle
4oun® =1
& = 4G°

© = (180-45)° (50 - ys)°
= [35°

, 315

for  —180° <6 < 150°

T35, —y5°

v’ v

d)
SO

A s G cos©

2c0s@ (s1nO — cos®) =0

Qeos®O =0
s O = O

= dos*G = O

- 2w3?S =0

v’
v’

SO ~cos® =0
SO = cos®

s A
e = 90", 110° e =

e

o> —
tr~6e =}
qrad (and 3
© = 45° (go+us)
= 45°,22¢6°

v
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1]

2eos e - cos &

SN D costO —sin O

= ws© (2eest® -

= tos @ (2(057'9-1)

St S Cco&"e-—S(n'z'e) \/

o5& (2080 —1>

Sim O (cos"G - ((-—cos"e))

SINS (nws"'e- -1)

CO3&
SnG

cot &
= RuS$

cos® (2eos?0 ~ 1)
Stm® (cos™B - sin*e)

o6& . cos 2O
SN O , cos2&

Los &
St &
cot &

RS

6o

/

b_) Sun I5°
sin (#5°-30°)

1

if

i

Sin 45° cos 30°

A /3

o — J R
vVa. 2

Vi 2z
V3~
2va

22 Vi
Vo — V3

— o5 4§ sun 30°

iv) h

v

R (ot 13- cot?15°) = 300®

9 .
) In AAgC h
15

8 e
e - h
+an 18° = S
Re = h_|
+anis® /
Be = hcotls®
" A
iy h ARRD k
» &
8 D
+an13° = h
B
= b
to = Faniio /
B = h ot (3°
i) B
hcotin”
heot s “
C  300m D

By Pytagoras ‘/

W eot®13° = 30074 h eot®(s®

v/

300>

(eot™13° — ol *15°)

W =

h = 3oo™
——
e e R R
= 200 /

\/co+’|3°— ot>15°
Ge).

136 -455.

o=

<l

136 m
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