SYDNEY TECHNICAL HIGH SCHOOL

MATHEMATICS EXTENSION 1

COMMON TEST
MAY 2003

Time Allowed: 70 minutes
Instructions:
* Show all necessary working
* Start each question on a new page
¢ All questions are of equal value

* Approximate marks are shown alongside each question

Total




Question 1

(@ £3p=32 and \Jg= 243 find Ypq 2)
(b)  Factorise x* +8x* -9 (2)
© Solve cos 2x = —l/; Jor 0 £x<360 (2)

cos{360—8)°

d Simplify 2
(d) plify (-0 (2)

~ 1 a 2 1
(e) If x——=2+2 find the value of x +— (2)

X X

Question 2
(@ (i) Factorise 277 +27 (3)
1001 2100@
(1)  Hence, write —3 as a power of 2

(b} Giventhat tan A= p and 180°< A < 270° (2)

find an expression for cos A in terms of p.



The angle of elevation of a tower top from a point

(5
Ais 23°
The angle of elevation from B, 100m closer and on N
the same horizontal plane as A is 50°,
23 ]
A oo m B X
(1) Find an expression for tan 67° and tan 40° in terms of x and A
100

(1) Hence show that s =

tan 67° —tan 40°

(iil)  Hence find the height of the tower (correct to 2 decimal places.).

Question 3

(a)

(b)

©

Vx+1+me1:3 @
Vx+l—vx~1

Solve

Solve 2sin® x+cosx—1=0 for-180°< x <180°

4
The graph of y =|x—2] is given below (4)
»Y
'\ y=lx-2|
2
5 P X

) Sketch y=|r—2-1

i) Hence, sketch y = !x - 2’—1 ] oOn a separate number plane

1i) If

jx—a~L

= a, where a is an integer, has 3 solutions,find the value of a.



Question 4

Isn X3n+1

2x+3 _3}‘4—2 — 23

(a) Simplify ——~§~;~;~1~— 2
(b) £BAE = £FAD and (5)
ZCDE = ZEDA.
i) Copy and complete: ZEAD + ZEDA = ( )
i) Hence find an expression for x+ y.
Give a reason.
(c) Prove (1+tan A +sec AX1+tan A —sec A)y=12tan A (3)
. Question 5
(2)  State the natral domain of y = >4 2)
X
(b)  Factorise x* ~y> +6y~9 (2)
x* -4
© Solve <0 (3)
X
(d)  Solve simultaneously > T° > 3)



Question 6

(a)

)

Solve

Consider the function f(x) =

iif)

iv)

1
-3 2

X
x? =1

For what values of x is f (x) undefined?

Show that vy = f(x} is an odd function

What is the graphical significance of part ii.

Hence, sketch the function showing important features.

Use a ruler to draw the axes.

Use about % of a page.

(3)

)



. EXTENSION | MAY 2003
Question | 67°
& //ﬁh
(& p=32° q= 243"  /
/2/3" /’55’ r
5@2 = 5/323x 243* 00 x
"= 72 L tan 67°= 100+
7"'_" h
B ot gx*-1
(x + 9 (x* 1) tan 40°= «x
= (x*+ a\(:u Dla—1) h
() cos 2x = =3 i, htan 67° — 100 = x
2 hion 40° = =«
Zx=_150 210 510 570
| %1 = 75 105 255 285 h tan 40° = h toan67° 100
. 100 = h ton 67% hiton40°
() cos (360-9) = cosh oo = h{taa 67°— tan4o®)
s {—0) ~stn 8
| = —cot 6 " h = TsYe
- tna 67° - tan 40°
() 2= X = z\_E'.'
fx*-x-.\)’-= x—2+ 4 i, h= 6593
x>+ -i'g_ = Queshon 3

@ xel + x-( 2
Xt E_x—
W—-—_—— JZ+) + \F:x,-s = 3Nx4 — 3\l
ANax-1 = 2{x+(
(@ i 2"(2+0) = 3x2™ 2(x1 = (=+[
100l ioQo looo 4(1—_£> = (“x"{-ﬂ
I + 2 = 3X 2 dy—4F = x+]
3 3 3x = 5
- 2{000 v = %
B A (B2 sin®x+ cosx—-1=0
© I s A=~ 2 (1l-00s?*0) +sx—| =0
h/ A \_!P_l-f-—i- 2-2¢cos*x + cosx -1 =0
! 2 @Wstx ~ cosH—| =
(2 cosx +D (sx~0) =0
wsx= —% cos x = |




Sueshon 5

for 0 £ x £ 360
X 20 240 and O} 36D

1 @ X 24 x# O

L for  —i%0 £ X £ gD
x=_ 120, -120 O ) x’- (y2=6y+9)
k - = x*- (y= 3}2‘
& L '\\? pa f:u— (v—g)}[-x- (y~ 33 7
’ \\ // = (x+y— 3 ot-y¢+ 3
ol N2>/ - () oty x4 o 0 xx*
- } N x
o (xt2)(x-2) £ 0
i}.'\\ ! // 7= c}\v/,;;L
I‘\\//\v/ o x<-2  0<xX$2
iz 3 i @ 2%+ 3" = 5
21 = g- 37
. a=1 2% 2% - 3% 3%= 23
2(5-37) - 4.37 = 23
Queshon 4 40— 8 3"- 9,37 =23
: 7= 17 37
@157 x 3™ = 3tx 5" x 3™ | = 37
5™l | g y = 0
= 3"y 5 2*+ 3° ='s
e PER
d 1. 18g0-2  (angle sum of A) X = 2
B . = 2. and y=0
i _2(LeaD+ LEDA) + - — |
1ty = 360° Queshon 6
{angle sum of | ,
o
“quad ) @ |x-3] > 2
(x-3¥x | | (a3
2(180-2)+ xty = 360 (x-3)2 7 4 *
360 - 22+x+{¥'~360 4 2 (xus\)z
Sttty = 22 (1._3\ -4 < p

(1-3 2\(1 3+2) <D
(x- 5>(x-—t) <0

© LhS= (1+tanh + sech)([+tonA-lsec A)
= _(l+ tan A% - sec?h \
L+ 2tanA + tant A - sec?A “9‘(‘:7%—
2 tonA+ seclh- sec?h

2 tand . X
RHS =

gl lpin

A
8
A
o
W

—————
e )
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x* -]
1 ¥ = 3]
i flay= @
7 a}-»l
f(-'a} = _-Q
(-a)yt |
= -0

. funchon is odd since

f(-a)= - £(a)

iil. pot symmetry about the origin

® Iy - :T R
} '\
1\ N
AN RN
! | S~
\ “"li 14 ii >L
N \ |
\ \§
! |




