GOSFORD HIGH SCHOOL

Year 12 HSC

Mathem_atics Extension 1

Assessment Task #3

Time Allowed: 70 Minutes

Instructiens:

¢ Attempt all questions.

* Start each question on a new sheet of paper.

¢ All questions are of equal value,

* Board .approved caI-culaths may be used.

»  Write using 'black. or blue pen.

* All necessary working should be shown in every question.

* Atable of standard integrals is provided at the back of this paper.
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QUBS tion 1 (12 marks) (Start a new sheet of paper.)

Marks
a. On the diagram, O is the centre of the circle and PT I | 0Q. P,Q,Rand S are
points on the circle. Find the values of x and y, giving reasons.
X3 'b » 190 —
i JJ = IO — 1%L
\0 = “OU
Xz O
4
Diagram not to
scale
b. AE and AG are fangents to a circle. B is a point on the circle such that /EBG
and £LEAG are equal and are both double /GEB. Let ZGEB = x°.
k- %o~ ( k"';“'QS\
N:30.
o LEes o 4

Diagram-not to
scale '

i Find x, giving reasons for your answer.

ii. Hence, prove that EB is a diameter of the circle.
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In the diagram below, AC is the diameter of circle AECF with centre O and BD
is a tangent to the circle at C.

A

Diagram not to
scale

f-©

i Neatly copy the diagram on to your answer sheet.

it. Prove that DFEB is a cyclic quadrilatéral.

END OF QUESTION 1
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QHEStiOH 2 (12 marks) (Start a new sheet of paper.)

: Marks
a. Ryan started a new job for which his starting salary was $52 000 pa

for the first year. As an incentive he receives an increment of $2500

following each year of service for the first ten years and $3500 for

each year of service after that. :

i.  Find the amount of salary Ryan will earn in his 18" year of 1
service.

ii. What is Ryan’s total earnings for the first 18 years of service? 3

b. A farmer borrows $80 000 to purchase new machinery. The interest is
calculated monthly at the rate of 2% per month and is compounded
monthly.

The farmer intends to repay the loan over two years making payments
of $M each month.

i. - Show that at the end of the first month the farmer owes (in $)
80 000(1.02) - M

fam—

ils Deduce that the amount owing at the end of two years is given
by (in §)

80 000(1.02)** — M(1+1.02% +1.02° +....+1.02%%)

1ii. Find the amount of each inonthly repayment. 2

c. Abbie was born on 19" December 2006. On that day her grandparents
opened a trust account by depositing $2000 immediately at birth and
3250 each year thereafter on her birthday..

Abbie is to receive the accumulated valug from this account as a 21%
Birthday present on the 19" December 2027 immediately after a final
payment has been made.

The interest earned on the account 1s 8% pa compounded every six
months. :

i Show that the initial deposit accumulated to
$10 385.57 after 21 years.

[y

11 How much did Abbie’s grandparents give her on her
21% Birthday?

R

END OF QUESTION 2



Question 3 (12 marks) (Start a new sheet of paper.)

a,

A bath tub which holds 240 litres, when full, is drained so that
at time £ seconds the volume of water V, in litres, is given by:
V =240(1 - for 0 <t<60
60"
i After how many seconds was the bathtub one-quarter full? 2
il At what rate was the water draining out when the bathtub was 2

one-quarter full?

A weather balloon is rising vertically at 5Sm/s. An observer is standing
on the ground 300m from the point where the balloon was released, as
indicated in the diagram. Let /# metres be the vertical height of the
balloon above the ground and x metres be the distance between the
observer and the balloon at any time ¢ secs.

B Balloon

0O I
Observer 300m

i. Show that x=+A>+90 000 :

sz

ii. At what rate is the distance between the observer and the

balloon changing when the balloon is 400m high? 2

N is the number of kangaroos in a certain popuIat1on at

time ¢ years.

The population size N satisfies the equation
daN ~
P ~k(N —500) (where k is a constant)

1. Verify that N =500+ de™* (wherfts a constant) :
1s a solution of the equation.

ii. If initiaily there are 3500 kanggfoos and after 3 years there are 2
3300 find the values of A andf.

iii. Find, to the nearest year, wh p the nurnbel of kangaroos begins 2
to fall below 2300,

4
END OF QUESTION 3

Marks



Q uestion 4 (12 marks) (Start a new sheet of paper.)

da.

The velocity V m/s of a particle moving in a straight line is given by

V= \/4x5 -20x% + 40x
i. Find an expression for acceleration in terms of x.

ii. Hence, find the maximum speed of the particle.

A particle moves in a straight line from a fixed point, 0,
along the x axis. Its velocity V nv/s can be found using:

vi=x2_9

Initially the particle is located 5m to the right of 0 and is moving
towards the origin.

1. Find the acceleration of the particle in termé of x.

ii. - Show that the particle does not pass through the origin.
iii. Find the set of possible values of x.

iv. Describe the motion of the partiéle.

The acceleration of a particle moving in a straight line is given by:
a=-16e"%
Initially the particle is at the origin with velocity 242 mys.

i. Prove that v =2+/2e7%*

ii. Hence, show that x = %ln(l + 4\/50 .

5

END OF ASSESSMENT TASK

Marks



STANDARD INTEGRALS

1
Jx"dx = U onw—l x#0,ifn<0
n+l
| .
—dx =lnx, x>0
X
Je‘“dx =le‘u, a=0
a
Jcosaxdx :lsinax, az=0
a
( 1
sinaxdx . =——cosax, a=0
Jo. - a
' 2- 1
sec“ax dx =—tanax, a#0
J a
( 1
secax tanaxdx =—secax, a#0
J a
1 1 x
——— dx =—tan —, a#0
Ja +x . a a

L -1 X
=sin 1——, a>0, —a<x<a
a

J' 1 de

/az_xz

J‘.—l—'—-dx' :l‘n(x+\’x2—a2), x>a>0
Vx? —a? o

[—w—-}-—m—-dx =ln(x+\)x2+az)

NOTE: !n,r:lo.gex, x>0



GCus = Mardemarics ExTaaried |

ASSesSmatr TAzg F3 Sumonds

Ou=sviow 1. &
o, ode = zo (aJ‘h:/nw’r—c L% "mfﬁ)
cble S35 24" (L ok e
fuiice [ qi‘c.fra'rwwﬁrﬂ.
(Muvaanwmc)
IOC/Q\ = 3o —2x (L"aff'rmbimdeo‘)
56 4+ o )_,_,;1-(36;—2::') = 3te
(LS‘.J/V-O 7 Ia-'k"""
- Uic —x = 26O
70 = |
(j = 4o (of'rarssrb_ L% i eyehd (M Consbruct a line ke vl !
veda latorad art, e
S.J[:‘awﬁlq ) -
— : \4-1— ACF = X—D
~ Fal o B
b. (1) EBG » EAG = 2 (J-«m) c AR -yt (Lsa_i-%aarr_um -
u\\j o Hea, Saaet
. Svace A ACG 1= isageeles . axe. ore er_}ou ) |

<. BEF = 180°~x" (st £ )

(

por~t are e"l”“"{ ) 5 Nows .AF:\C <90 (ic'_’\ SM::..-LLL =90
uraJ base /' \ a‘wm

|.- tsogeales A l o \"D o0 Cs}fo.‘a»d— L)

)

AZe = do-x.

L Swaof A =180
F | ) - ELD = 0™~ )‘- Lb‘:’;":"‘j’ 13&:*:;!«))
L‘-BC-— C\o-—x if""““*‘f‘:’z‘. = 4" _ :
inhe affunat Sygeect) :
v, Fbe = x (L som of Aﬁ:p:l&o") i
Zx = 40 -x% l
S . A "
3w — o wee Fbe awd BEF ame
v = 20 Suﬁom:iarul DFER 1t a cl,lr_h;:_
. | qoodxtla/’"w.l Cofpesi’b- L% v celi
(1) €8 = 9A° CLSWQ{A=130‘)|[ Goadsiodind ore

(T:Fﬁs)a' PR

Soanbicaboca \ 1

RFuestions 2

Ay
(l) M+¢- "H’*GL"' I -plrS"' Jeaa -.i-c.o..fs
'Hv.ﬂ. (=2 a[ |'.-.c,r.e.*f_...:(’s

e

TIO000 + Jx2v00 + T x 2S00

(o200

(‘e_,.c:.z.n:.c o Sa.,ln:q @/F i*?go-p_ Sod
U\J Q\.\q»\'s —Lu‘h:\.\ e.a_rf\wﬂS -‘—LDAFFAZ
(T | ¥ S2000 4 52000 + x2500 +--

ok S2OBotGx

= T4So0 + 1x3500 +-. -

Qusieg Sy= % (al)

Ay = o (S‘Lcao+ 7+$’ﬂ°)= (.22 So0
2 ‘

.+ TS +¥xdsoo

A}-c-

2_1('73000 + IO?,S'oo) = 722 oo

To:’-o.;[ =

{-32 oo + 722000

Fi 35t Soo |

L. ) Usmﬂ A= PCH—_C)“'._ Qermjw'
Too

A

]

8"-7'43“:!004— o-oz)l — M

Bosoo Ct-oz> - M ey ceq
(i"] Al = A,(l-oz) o
- [80 °°°(' 02y M](t-oz) -M

‘i’ooooé .ozjh— Q-QL) M -M
Bocoo .O.oﬂ" -M (1 + i-o-i)

¥oogo 6-01)1" 4 (H—i-OM [-OELQ)

P Ah_\ = §oooo CIO.’) --M(H-Io'h N ,

as f'ea]uuw
my New A, =0
M = Qooao(l-o'?-)w

14+ 02 -t 02"
T
‘ 1
s i . z,-t-_ .
« l_@‘-’-__‘) - 30.L+2|gé..{fs~IC)
{02~} ’
< M= 4229 08778, (k)
o

- Ea\,oL re.rm!v«_pvuf 3 ?‘122."]'6‘1

e, US‘!V\S Arf’(uﬁo)"

A= 2eoo(tio) " bio 35557
[L ¥4 r'L_-], . )
() Ay =250 (1ou)"*
Ay = 250 (r-oq—)“

36
Ay ~ 250 (l-ou)

' Az = 250([-0%—)1

Q,l\.ﬂ!\h S oo o

'AZI = 230

A r A At - Ay feeas ol QP

S"\ = R_C f‘m— \)
—
= 250 [(I-o%)ze— r]
O-ow))'— t
= $ 3e4q.27
Tola! =% 1033¢.59 4564927

Paraned



QuesTon L.

V= L\%‘OCl—L )
o

. N
a .,

__t_)"
bo

wu—l-: e Arne
£ = %rao KA

1S onaz ﬁuou’k—f «F\J“

Q—Lr_or\sl_t,

T berthtob
db-{'l-u 2

20

() v Lpgou t)x___|

Ci(-t)
o
(ohen t=30)

dv
* = 20-4%)
o == -

- 'H—& wasAte |5 Jffm":}"*"’

4

at o radn o'S:- L&—lﬂ'\fa&/r—u'-.

b. (1) Usnnj P._\‘H-a.m..s‘TLWM

T

x = LD.,{- %OOL

L™+ 90 ooo
Soom o=  hY 490000 as ﬁ!CI‘-'"“DL
o fok d .
dr
o 1

dx
di~.

dx . 4k
alh A

(k, -Hoooo)

J‘G" —}-‘iomc) w2h

.
J h*+a0000

)

1

1

n

I
5

e dastonee 1 Inereasing at '-Q'M/S-
—ket

() IF = Seat+dc —

dy ~kAe i

-
= —kCN—SOCD 25 ra}’ .

N-S= A5 from @

() wheoo 'I:-—-c;. N = 3500
' 2S00 = Soo + A

.S"ll‘\ﬁ-ﬂ

3e00

SO0A =

-3k
3300 = Soco 4 Fugoe

(whet=2)

~3l
%00 = 3ovo e 2
—I—Lf- [ -e.hgk
s
e\ = —
ln(‘ﬂ;) sle
1$Y=
k = 6.022997023._.
Cl:a,lc)
ke o.022 Ci'd.,:-)
(M) 2300 = S00 + 3c00e Kkt
—kt
{Bo0 = Joede
R
g

ln-(3) = kb
L) 7t
o= 22 ?_:zloqs...(cu}c.)
e o\.,](:k( 22 '.1_29.::

QuesTioN L

v = J L}xs- 20):.3—!- Yox
a= &(3v
dx

a_ .

)

1]

fx ( L (Lpr_r -20»3+4o1))

3
= F_l (2_;;5- —~ 1o 4+ wx>
x i
o
= lox — 30-;’—1- 2o

(1) Mo fsfnw\ s A= O

ot -"30x 320 = O

""__ 31‘2-—‘4_ 3_ oo O
( K" =2)(x"=y) =©

l-2

S = .":JZ) *

Ma. s oCouAs Wi !\/{ 15
afw!'c—ﬂ‘.
(rche aci Pcs;'LU-l- ox= —J—z,,._1)
€ =1 =2 v o= 2‘[2
Cx=ln > v iz
§|f\-<-£’— 2\]’; re ‘-l-:r; N Mo_-.{f,j,_u,z,l iy .2\}&"
| I oa
TOEs S (- 2G0)
SR 2 X
o) (x—a§ vi-o-94 A viE—9 whids canl

MPI"""‘ s, e Pp.(ht.‘-l. Joes not pasc -ﬁ.«ooﬁk Hea
(m For r-"ﬂ“r'ou- fo et v’

720

oxt-a moe

gE-3 o L3

bob whin f 20 2 =5 & x&-3 s
wot possible aw.A S0 % B2 are
Ho P—psn‘a’u. values,

() The carkicle tdarts Snn 4ot right of
uned 18 towsords 0, & ecantjauts +o mo
o He left wvahbl W reades %53 wheee 1+
Stops {v=0). H Han sroves do e l'.l. X3

amd speeds vp (o >o> owvhﬂu"j b Naeus

}o tHra rtjh.‘_

c. ()

XL Tt

- -—\Be-‘ﬂc

2_\: S --I(:Jﬂe xch-_
‘. J.LV.L- "i-e-'qx.{..c‘-

C)C=D;\f—2\r!-) =4+, - C=9

vis T v = i‘zﬁe'i’;

Cs;vu.l, x=e,v=2f0) .v=2J2e “as re
1) de _ -2 +-e_

¢ ,ﬁ‘ 2J2e w‘ﬁ. q!i
"_lf;e:m Wit = e
o= 2:; Wik =e”
= ET. + Ca In(whits) = 2
C’r-.—o 'Jk.——c) Ll = —i]I:'JS_ J'K:é_' ':;([;‘i-i



	2008_Task_3
	2008_Task_3_Solutions



