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" QUESTION 1 (12 marks)

(a)  Write down an indefinite integral of
1

® P+xt
" |
W {1+ x¥
e x
(i) 1+

(b)  Find the size of the acute angle between the lines with equations
x-2y+1=0 and 3x-y-2=0.

(€)  Using the expansion of cos{A4+B) orotherwise, find the exact value of

mss—’r
12

{d}  Sketchthe graph of y=x-x’, indicating the x intercepts only and hence or
otherwise solve the ipequation x-x' <0

QUESTEON2 (I2morks)  Starta new booklet
ay () Find the domain and range of the function y = Zsin™ 3x.

(ii)  Hence make a neat sketch of this function.

(b) By using the substitution ¥ =cosx , evaluate

! sinx &
L J4—cos’x
(c)  Ifthe parametric equations of a parabola are given by
1
X =cCOSf y=§m52t‘

find the co-ordinates of the vertex of the parabola.

Question 2 continued page 2.

Marks



Newingion College 2004 Mathematics Extension 1 Trial HSC

Question 2 (continued) Marks
d) (i) How many teams of 3 women can be chosen from a group of 5 women? 1
(ii)  1f the names of 6 men and 5 women are placed in a hat and 3 names are

then drawn from the hat simultaneously to form a team, what is the
probability that the team is exclusively female? 2

QUESTION 3 (12 marks) Start a new booklet

(@)  Find all solutions of the equation  sin2x=sinx for 0sx<27. 3
x
2, 4
{t} Evaluate sin“ 3x dx 3
0

(¢)  Thepolynomial P(x)=ax’-4x"+3bx+2 hasafactorof (x-1) and leaves
a remainder of 15 when divided by (x+2). Find the values of @ and . 3

{d}  Consider the equation x-3+log x=0
If x, isanapproximation to a solution of this equation, show that Newton’s
Method gives a second approximation of 3

x,,(d—log!xo}
14 x,

QUESTION 4 (12 marks} Start & new booklet

(@  Find i(xms"x-v‘l—x’) 2
dr
) If 2sin'x=cos'x, find x when 0<x<1 2

{c}  Atareception for the Queen, 6 dignitaries are to be seated on stage with the
Queen seated in the middle of them. Two of these dignitaries are My Hill and Mr
Hall. Before the reception they quarrel and insist that they be seated on different
sides of the Queen. How many seating plans can be drawn up to satisfy their
wish? :

Question 4 continued page 3.
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Quesrion 4 {(continued) Marks

{d)

The angle of elevation from & boat at P to a point T at the top of a vertical cliff is
30°. The boat sails J Jon to a second point 2, from which the angle of elevation
of Tis 45°_ B is the point at the base of the ctiff directly below T'and h is the
height of the cliff in metres. The bearings of B from P and Q are 50° and 296°

respectively.
() Show that ZPBQ =120° 1
(iiy By finding expressions for PB and Q8 in terms of k, show that 4

h= 1010 metres
;;4+J3: .

QUESTION 5 (J2 marks) Start a new bookiet

T
(ay (i) In the expansion of [Zx - EJ show that there is no term in x°. 3
x
(i) By finding the co-efficients of x* and x”° in the above expansion, 3

hence or otherwise find the co-efficient of x* in the expansion of
1
(+*+ l)(lr - 3]
X
) Solve (n-2)!=56(rn-4)! 2
Question 5 continued page 4.

-3
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Chestion 5 (continued) Marks
(€) (i}  Express cos2x-sin2x inthe form Rcos(2x+a), where a is 2
acute and R>0.
(it}  Hence or otherwise solve the equation 2

cos2x—~sin2x=1 for Osx=~x.

QUESTION 6 (12 marks} Start a new booklet

(ay (i) Show that the equation of the normal to the parabola  x* =4y  at the
point P(2p,p’) isgivenby x+py=p(p*+2). 2

{(ii)  Ifthis normal cuts the axis of the parabola at , find the equation of the
locus of the mid-point of PQ. 3

{b) Solvefor & intherange 0°<8<2x
6cot’ §-4dcos’f=1 3

(c} A plane wants to drop a water bomb on spot fires to extinguish them before a
bushfire begins. The plane is travelling horizontally at ¥ m/s and at a height of A
metres. A spot fire is directly ahead of the plane, 4 merres away. The water bornb
is dropped at that jnstant

Vi s

This diagram ix not 1o scale

N

&m

() Show that if the origin is taken as the point on the ground directly below 2
the plane when the water bomb is released, that the equations of motion
of the water bomb in flight are
x =Vt and y==5+h
Air resistance is to be neglected and the acceleration due to gravity can be
assumed tobe 10m/s5°.

(i)  Showthat 547 =F*h if the water bomb hits the spot fire, 2
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QUESTYON 7 (12 marks) Starta new booklet Marks

(a)  The journey between two mini rail stations 4 and B, where A is to the west of B
can be modelled by the equation v’ =2(8x-x*~7) where v is the velocity

in Jon/h and x is the displacement in km from the cortrol office, which is
mid-way between A and B.

(i) Show that the motion is simple harmonic. 2

{ii)  Find the distance between the two stations. 2

() ()] A particle moves along a path described by the equation y = %x’ - Show 1

that the perpendicular distance from any point on its path to the line with
equation 3x-4y+4=0 is

%lx’ - 3x-4|

{i)  Sketchthe curve y= %rx* -3x- 4| . Showing any intercepts and the 2
Vertex.

(iii)  Using this graph or otherwise, show that the distance from the particleto - 2

T : .
the line is l; units on exactly three occasions.

{c}  The volume of a sphere is increasing at a rate of 5 ¢m’ /5. At what rate is the 3
surface area increasing when the radius is 20 cm ?

END OF PAPER



)

@)

)

)

&)

{Hx
23 = A4} Zx ~¥-1co 4 5
‘tﬂ-we'-' g'-:. -
= gt = Fx-2 T = =
4d=3 a . 4 x t+3.4 s =1
mr=":, n-ﬂl.';:? *>
&= 4s®
-

Fﬂ." - » Y - s
5> = cun 78" = mfﬂf*il)= Coo 45 cm3e o ystal3s
= ; f — -
a2 b4
- :‘:3 .___L - fi--,f
2y a6 T

" ———— []
1%

}4

{is g = a3 Ll |
L
D —1c3x€?
-1 L
L
R: - me¢e¥ 2w ’ i
B T m e
-~ Ly & -f]
!
L&)
AT Ca o qr_:{"‘..q.rb 5 ~ ola

= {5!&."-."‘_‘1'3'“

< - (Srh'lo - 'Sm':é' ) 3 %

A cn L
i -
‘gn';'*‘flm".i"f) ('J ") ;Ca = IE"’
. y= 'f- (1:."-r) . & °¢C - It
x = il-a*-{-_ { 6, "r)

x e aly+d) -



(;3)_ () ZALX , Conyl - AU X =0 & '5{,54’0“‘5‘“—)"‘*
A A (Lea - 1) = 0 :

ALK eD ez < 4 D(-'E.A—-’.Gn.:"
. =qﬂa"%,5_%f- _=g}(§-%xo-b+9
— = E N
e
€) Ptz a~4+3.L ¢+ =0
at+3.L e . 2atbd <o ia=-23
P{-2)z -Fa ~1L ~LL 421 =)S @ ;
- Yup Wb = -5¢
da +6 4 529 £=1 o %
‘_g__f__,; £L=24
--'-"""-—__—
™ foe x-3 *-5-J¢1- X,z X, - X34 Lose Xo
; : 1+
Foy: | +4 s
= Mo il =ty +3-Auge %
o2, +)
X
= xp (q..o(aa._Xn)
Yy -+ |
-
& . ] -
~ L) x I R Cam fog = {(;..1"') IE:_..Q_,L
T-2v
= = X e F _X
i-n> TEES B
= cen e
- . ¢ I _
by 2. x £ I -zl €)  4'd3x3xX2 = Lrjz;«pew.
3w X |
-
- - . -
el u-%" M = Keat30® | BG =k cat ys®
..--III ‘x_-:'}' -
A 10 o K eat20° . et u5™
. — 2 Rewt 30 Lentys”
@‘J (‘J ﬂ.] - - O:ﬂ "'"{Mﬂ't
20 = L¥(cnt>30% £ cot 45" 2t pbu
'-:-L-}: "m'} Eﬂb,h

Cot 302204 WP -9 LR cof UP cen I
S Aos 1o {7o ] o

o




- 5) (i Teyy = 76’,, (Zx.)T_r. (—..-;_)r (F) Goaffofn® @ 422

- s =1y 37 47 7 il 3" zf C,
-N.3.2 ¢, % =z ool 2 : T
= (-0 r,'l?.f ¢ 12 ’ ' -
( ) 3 - T X - ?'z" "?C,
Lot 7_—2; = »; . Comeff of 17 L ffoll tefonce
, ., = T
:r.-: E 3"2% %, - 2.2,
L, OGee 4 wn gl ot i di A £ H70Y
. 1 —_—
A Ay e ax
& (a~a)! . St (f)iéwilﬂt-*ﬂkix 2 Rem2ewsol - Ran22.al
{n-y)! xm-mg Rz {1517 <5
La->) (n-3) =S¢ RaLEN) Aatzf 2w

A -5 th =86

Cvs iAW -l I3 & L e 4m
A -Sh -5 = 0 Ve en (3n 4T

o N fmag)so H c.n{‘u..-r-g_r‘) c !
n= 1o -5 %Clx-r-:g;): s
=
vh _'____,_..?- 11+I c 0 , ?_ﬂ" ‘ir
+ 7%
= o, ¥, N
e
A ?:.:r,’ﬂ- \
. >
G, oy % J—
Dy, % iy Arfia 5 2
gt 5 (" =0 é‘) ( ots s o
my = P Sl Lo0 - G0 "
r- re§lo,p4r) A
s _j’ Sl Apad of P e £’ | yoo'd =
I (O SN :_og - o't _
?“P‘-f".‘; (x-24) P(JP' +) ém‘e—tm’ﬁmuf
$y-$% =z -nvrg v e ity
= r q' — el
"Jf.f-‘ﬁa :,,f;.{.fg.‘*-,_)_ -4,:&“? Heeo¥p 430 b |
—— -, ‘69""-;" @‘Iﬂ"ﬂ "I) @'1& 17) =
.,?.:- :L""J-l . 1& 1 I
€ (i) A=6 : g0 ==V : VC Can b
‘ =-&.§ : % et o Aok
? y=° &= i yr Sr
e LT i)'.ij -',,'i.r -
x =D Ay - =D 5§ b1
%nEe y =-leXic (1y Avde, %= o, 4 =0
r Veee 2wt R
e To 3:-5-{’-}(. . b =-¥% Qd:.;.!.
y 3 =L 5 v
1—'!; - %:-S-&‘"—i—& {_d =L
e T V'l- -
S 5{1’_":\(‘-&



QL YE K- gl 6 e

Prox"-7%0

= ol *
Z ( #x-x"-7) C-Fr47 0
= S-2x (= 2m1) 20
‘_t’ :1 = —2(1‘“‘) _ J&:A‘jl’
- allns Ot
Asrce SH1 { A abact
..lll""-'—-
e LAY aee (x,-f'x") (i) -dxey -0
l‘?ﬂv{am (Iv-tf)(x..:., Y=o,

-I_-""-q;";

- ax-ux{,x”-l.r.,-]

e .
%. ] . ) >

- I YAy’ l "1 L

-

W) Coarete of A cme (14, )
- -‘;:ﬁf ol & :',_!;-‘I}L"-'-Sl—t”'

A«u.muﬁb 3 fuleca,

“) oAV
a__: 5, g:? , A =10
XS oS otr o oS de v
o = otr af de AV gi
£ Fmr, 1%
LuHe™
= ’_?:-5‘
'S
o



