SYDNEY BOYS HIGH

SCHOOL
MOORE PARK, SURRY HILLS

2006

YEAR 11 MATHEMATICS EXTENSION
HSC Task #1

Mathematics Extension

General Instructions Total Marks — 76
e Reading Time — 5 Minutes
e  Working time — 90 Minutes

e Write using black or blue pen. Pencil may
be used for diagrams.

e Board approved calculators maybe used.

e  Start each new question in a separate
answer booklet.

e  Marks may NOT be awarded for untidy or
badly arranged work.

o  All necessary working should be shown in Examiner: D.McQuillan
every question.



Total marks — 76
All question are NOT of equal value

Answer each QUESTION in a SEPARATE writing booklet

(a)

(b)

(©)

(d)

(€)

Question One

Which of the following are NOT polynomials.

(A) x+/X +2x (B) v/2x° +5x -2 (C) 2x® +5x7°
(D) -5 (E) 3+ 7x% —2x° (F) ;(2—‘4.
X°—Xx-2

For the parabola with focus (-1, 4) and vertex (-1, 0) find:
(i) the focal length
(if) equation of the directrix

(iii) equation of the parabola

Show that x +1 is a factor of x®—5x*+3x+9.

(i) Write down the expansion of sin(A+ B).

(if) Hence find the exact value of sin(105°).

If tan :g and tan g :% find the value of tan(a —f).
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()] Given two polynomials, P(x) of degree m, Q(x) of degree n

and % >1. Find the degree of: 2

(i)  PO)*Q(x)
(i) Q(x)—P(x)

(9) Simplify sin Asin2A+ cos Acos2A. 2

(h) By expressing 6x° + 25x? +5x —1 in the form
(3x+2)Q(x) + R(x) find the polynomials Q(x) and R(X).

Given that R(x) is a constant. 2

End of Question One
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START ANEW WRITING BOOKLET

Question Two Marks
@) Sketch the graphs of the following equations showing
all x and y-intercepts. 4
i)  y=(x-1

(ii) y=(X+4)*(x-1)(5-X)

(b) The circles with centres (-3, -2) and (5, 4) and radii 7
and 3 respectively, intersect at only one point. By
considering the division of an interval into a ratio find

the point of intersection. 2

(c) When x* —8x® —mx® — (m—4)x— 27 is divided by x —2 the

remainder is —7. Find the value of m. 2
(d) Find an equation of a line with an x-intercept of 3 and makes an

angle of 45° with the line y = 2x +5. 2
(e) Find the Cartesian equation of the parabola with parametric

equations x:%+5, y=t"-1. 2
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) The roots of 2x* +6x+3=0 are a, 3,7 . 4
Find the value of:

. 1 1 1
(1) ;JFEJF;

(i) a’+ B +yt

(9) Express 5x° —15x* +13x -1 in the form A(x-1)®+B(x-1)+C 3

End of Question Two
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(@)

(b)

(©)

(d)

Question Three

Jamie and Adam want to secure a vertical pole by attaching guy
wires to the top. The pole is due north of Adam and the angle of
elevation to the top is 15°18’, this point is where the first wire
will be grounded. Adam now walks 68m due west and finds the
pole has a bearing 067°, this point is where a second wire is to
grounded. Find the length of wire they will need for these two
wires, rounded up to the nearest metre.

The points P(6p,3p) and Q(6q,3q”) lie on the parabola
X’ =12y.

(i)  Show that the equation of the tangent at P is
y = px—3p*.

(i)  Hence write down the equation of the tangent at Q.

(iii) Find the point of intersection of the two tangents.

sing

Prove the identity
1-cos¢

= COSeCy + cotg.

In a trapezium ABCD, AB is parallel to DC, AB = BC = 10cm,
CD = 7cm and DA = 8cm. Find the size of ZBCD to the nearest
minute.
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(e) Given the expression 6sin x + 2./3cos X. 6

(i) Write the expression in the form Rsin(x+ «) where R >0

and « is acute.

(ii) Hence solve 6sinx+2+/3cosx =26, for 0< x <27 .

(ii1) Write down the general solution for the equation in part (ii).

(iv) Find the greatest value of 6sin x + 2/3cos X .

End of Question Three
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Question Four

@) Show that tan(% + gj =secd+tand.

(b) Given the figure,

Ya .
~ A(cos a, sin «)
/ / :"\_: C
e LY .
1/ % B(cos B,sin B)
rd ..--"‘“I, t
yd 1.--—“*’ - |
‘_." N_‘.-"' {
&""6 .p"".ﬁo |
A |
0 X

(i) Prove the subtraction formula
cos(a — ) =cosa cos S +sinasin S

by comparing two expressions for c?.

(if) Using part (i) and the fact that cos@ is an even function and
sin @ is an odd function, deduce the addition formula for

cosine.

(iii) Use the addition formula for cosine and the identities
cos(90° - 4) =sin@ sin(90° - @) = cos

to prove the subtraction formula for the sine function.
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(©) Solve tan xsin x = 3sinx —secx, for 0°<x <180°.
Round to the nearest minute. 3

2 2
(d) The points P[p,%j and Q(q,q?j lie on the parabola

x> =2y. 6

(i) Show that the equation of the chord PQ is

_(p+9)x—pq

y 2

(if) If PQ passes through (2, -1) show that pq=2p+2q+2.

(iii) Find the locus of M the mid-point of PQ.

End of Question Four

End of Paper

Year 11 Mathematics Extension HSC Task #1 Page 9/9



YR rtonatow #RrES  HSC Taek )/ Temn F 2006

N\/\/\/\/\/\MNV\/\M//
@// [@/}\ﬂOZL/ﬂ?\/ﬂOM/&.LJf /) C, @

. ) - |
50 /7/’/) s O //f& ac%or./@ 1

@ o 5//7'/%‘/3);%@/50557‘ %5/"{,”’5@0 L
) spyss o /40345°)= end0asts +cos605M 7S

N 8 ) Byl + Lxl

7z 7 2 2

"/J_élt_/)x[% - JE+92 |
207 12 4 Ct

|




© lnlap)e Lot lfp
iz ,Z’d/laé fﬂ'f |
= 4.2
3 5 --7;
7. Ex /.
/*5 7’2"‘
)5
P M) n
/)
m
ey > M JL
/2 g > 7
0 b Ieies LA/ )
o)) bigg es .4/74 Y
| (@) 505(1~g);..®5x50i7 %g/;voc s/nj
o (pfwsBl + on/? 527
= s (H»M) |
= é’o_g(.«ﬁ’)
: s/l AT n @
Qo+ -3
(b 3222 ﬂ'x} i p 54~
gjat 452~
| 9 -1
/9m _6

/;1,%;2)/ 212%73’/3 o |




Solutten Ruestien [2] Leg 4L

o(q’) (,) 1\"-’— (%_63 ‘CL) T(’J ~‘(C) P(’C) - xq'_?x‘s_u)gz
-2
(5,4) — (m-<) x —2].
Ckl})' FCZ) =7 CZJ
M) sl —b4 - fm =2t
2T | !
—tm—67 = 7 | (
- - | O
W, A+ Mg —bwm = éol m =
- o (d) o M —ma ]
x5 + (37-3) Faue ( ! —(_“‘Mz
Lo : Ne—o
35 —4 l |+2m (
l s, ((4_2_“' IW‘—L, [Zj
km},-{- u}l / Ok\}
W+t In |+2m = m=-2 lA+2wm = 2~-¥
x4 (3% -2) =3 =
lo ' o W\:.."L
| §=—3ntb :
\L\.Q_P-F ls o;:':;j;b '? %—4‘7
(26, 2.2). e yz==3x+q | Y=%-—|
3x +y—9=0 x-3y~-3=0°




Cl() ( o(z+€1+a/z] = (o(+€+)’)z-l(d(5 %AJ’*@&’)

¢ (e) X ‘é——\-'f . 2(5)

/E:: 2(n—75) ._-@ = —¢ \“

o= k= .C}) T = ) B(x~1)

b’ : [2] yy_?’_\b x”-\-liX'—, = A(" 'J +t Y+,
sy =g (n-5) — 1. | . | ,

¢ ~ () l:awo.l-z éc—ﬂga,zuuf‘tq X (:3]
°v = »4(){‘_’[0x—l—3—‘-‘—)"" . T tﬂ—>?< f

g,': 4nt—4ox +949 () Put e = (/ '

— by — 15 412 = (- -~ =2 '

e e 1 I A

_.__A.-—B-{-( = —|

o i‘-%—(t; Ty —y —g 42 = —
. byex¥te«f b=zl
¥ : R L T L

1)

= 3
| 3 7
= g

5 (n-y3 —2(x=-1) +2.




B U, e s St S -

i
. (!

=

%03) ir y=

NN

G

Bueptian 3

Q.
dun 23° = TF
a 2 68 yan 23"
cos ls‘gl(?‘ = Tl
a4

ERRAREEP Y, e
ve, = 2oriyr®I!
P L8 -F-tmno -

cop I5°1 &8
= Lq ‘qz-l'l‘q -

= a-nr o 16"
= .74"'316“‘ -~
04 <24y o o,

}

A DC-)-a

e
UEN ng.
A, S rﬂ'}-‘lhaw"" b
I 3r 1O
-
Z) =1

@ y= P27

1:m~3]> 1»4-—*37
( -ml/)m 5(; —31

@

= ‘Oxmcmow Uf) o

®
©

e = 3p-q)lpya)
(Yzaszil;)? }’*7

97 PeP)) -3

Vs

o n “Y?/?’LfW)'a”)

R

Sin¢
)y eof

N Cracarp)Cl~<orp)
Sh~ B C I~ cory)

= 1~ cop®
Sl C"““’J"")

o=

n % }
= s ww <>
Sw\

= ;~an“;‘

CS .Y, ﬂ‘ﬂw‘u-‘( .
1o B x. 7
@ x+3 “J’f%? 1
8
lo
y) ¢ 16x =TeATE
i p;/ 3x = ﬁ;_?
z—- ' R
r/ //# 9‘—- 3
, ¢ lo +70
¥ -?
£ O 10
0 “‘5"‘ R
wre-= THE-ER)
Ax7>¢-§»
g ,
_ ,’# 4 ‘
e 41 xc <2>
.. & Bep = 138 “ss!

eu) ésmac —HL("mrm

_ ""or(,,(a Stax i*m ca.rar-)
‘-\'r(s“«x %#wm& )
= 43 ( sinx cos Iy cos . ,,.'_‘..:)

= 4G =, (x+T) (2.

W 443 stm(&:r%): 2{¢

oL 2n
(Y~ T “_;rq
S P ST
) Genaral. seldions T +m®
G PN

o

(19 Mo votos wbon (T ) =) (1)




WegdhaenoF

@ -

o

By hre Cosima (ke
LN

Jr ["%CDQ \P) = (oed (¢ P + Avie @v»i[?

(_‘I') Dy boce. &MM@,
et s dm )t

=7 Z,Q\(wgd\wqqg 43 ws{;')

bon% & dan$
| —toen G ton- b

w1 -7 cos(A- @)

.:\;{F” Ext] Task¥1 (Oéw)

.,‘ +tﬂ Where ’t”‘}’&/vsg/b‘

(6 3\"@1/-;%

a

! s o= (B)= Lol s 1A 4L

-, oslutip) = Cosshos ISTPIY:

e omtd |3
("“t (LYY . . c, , 55
=(+6)" () 0 () = Con (G0~ (a—p
.' -t = Lo <Cﬂ/w~0<)+'@)
g L‘:‘%ig}ﬁ = C&ﬁ(ﬁi‘o—of)wg'—,@;ﬁ(qv»—a\mg
\/‘ ’ " o &
Lt 2E AR Mep)= A S s P — 5k AP
T e e | o]
¢ VoAt e
- /Q,(Z(,E‘ -+ Wc@‘r/ C> o _dwn =200 1 %‘z#@)
. * Q. X ]
L)

K ; /.)«\;“\MV = ?),A/\)\)p A S I

L A 2 ?‘)IQ*AWMX' L _/O«W')'u
s ZMN;L"‘;MX@X—({W;'% = ‘
(2 A W — €O ';c) (M-»')L —yx | =9

o7 paoar-wsc=o A X

‘("@M}L = "2‘_

—IAN =P

(4 Aﬂ‘a/\)(..:l

K
N ¥4 5 - Y ) )
x=26 34 X S

o) (. ), @47 %) biom
o'= 7Y
(i) Chaostk P& ;
A rn-ons |
ij,,"“)h Wy~ ¥
ﬂ = *-P




4=¢* AP
4 Z‘j“/ = ()‘L"P)(‘&\*F’ﬁ
= (prq) e X P
[’2 . ‘3 j«T_( ?+a\)%“Pg
Q‘) S b (2 )

, = +70q 4L
R 2y i
(\\\) Foe ™ |
L 3{""
L= P,tﬂ > f): ‘V’z+ Z
— =t
= E"‘"Fftl
4

“ &:Wér-bn .P""&ft\:”—"{‘j
WQmA§>k1 - (pre )P
sty = () -2 (2p247)
= B ~1(7¥(W>’”>
= Lo m%?cmbf'
T

2]




	SBHS 2006 Yr 12 X1 Task 1
	2006_Ext_Task1.doc
	SYDNEY BOYS HIGH SCHOOL
	MOORE PARK, SURRY HILLS
	HSC Task #1

	General Instructions
	 Total Marks  – 76
	End of Question One
	End of Question Two
	End of Question Three
	End of Question Four
	End of Paper


	SBHS 2006 Yr 12 X1 Task 1 SOL

