SOUTH SYDNEY HIGH SCHOOL

Half-Yearly Examination 1996

MATHEMATICS
3 UNIT

Time allowed - 2 hours

DIRECTIONS TO CANDIDATES

Board-approved calculators may be used.
Write your Name on EVERY page .
Attempt all SEVEN questions.

Standard Integrals are provided.

Start each question on a NEW page.
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QUESTION 1 Marks
(a) Solve the equation e = e* + 12 using the substitution u = e*. 3
()  Given that y =ax® +2, and that y =7 when x =3 and y = 52 when x =9, 3

find the values of @ and 5.

©) If A(~1,2) and B(5, 6) are the endpoints of the line AB and 3
C is the midpoint of AB. Find the coordinates of P which divides CB

internally in the ratio 3 : 1.

(d) Given that logb(x3y) =p and IOgb(;_f) =q. 3

Express log, (xy) in terms of p and ¢.
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QUESTION 2 Marks

(@) The figure shows the circular cross-section of a uniform log of radius 40 cm
floating in water. The points 4 and B are on the surface and the highest point
X is 8 cm above the surface.

Show that ZAOB is approximately 1.29 radians. 2
Calculate :
() the length of the arc AXB. 2
(i)  the area of the cross-section below the surface. 2
(iil)  the percentage of the volume of the log below the surface. 1
(b)  Prove by mathematical induction 5
$yr -1

=0 3
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QUESTION 3 Marks

@

In the above diagram, 4B is a diameter. BD is perpendicular to the tangent at C.

€)) Draw this diagram in your examination booklet. 1
(i)  Provethat : (o) BC bisects £LABD (B) BC* =BA xBD 6
(v) .
\
C
D
F A E

ABC is a triangle inscribed in a circle. FA4 is a tangent to the circle.
ED is drawn parallel to AC and meets BC produced at D.

) Copy the diagram into your examination booklet 1

(i)  Prove that AEDB is a cyclic quadrilateral. 4
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QUESTION 4 Marks

(a) A function and its inverse is said to be mutually inverse functions if
A1) =11 () =x.

(i) Show that the function y = ;:——l;T and its inverse 2

are mutually inverse functions.

(ii) Sketch the above function and its inverse on the same axes. 3

(b)  Consider the function f(x) =2 cos™'x

() Find the exact value of /{——1——] . 1
J2
(i)  Sketch the graph of y = f(x) showing its domain and range. 2
(i)  Find the equation of the normal to the curve at the point where 2
1
X=—.
J2
. 4

Find dx 2

© - I 4+9x2
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QUESTION 5 Marks
(a)  Using the substitution # = 1 —x?, evaluate 4

1

Jo e
0 /1—y2
. - i 1,

(b) Find %(x sin lx). Hence or otherwise, evaluate _{0 sin~'x dx. 4
(¢)  Express 2sin’4 in terms of cos 24 and hence evaluate 4

3
2 42X

2sin”“= d.

J.g sin 5 o
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QUESTION 6 Marks

(a)  During last year's drought the rate of decrease of the number ()
of sheep in a region was given by the equation :

% =— ]—\[:—;—QQQ where time 7 is measured in months.

Initially there 9000 sheep.

_L
(i)  Show that N=1000+A4e 5 satisfies the equation and 3

evaluate the constant 4.
(i)  Calculate the number of sheep in the region after 5 months. 1

(iii)  How long will it take for the number of sheep to decrease by 60% ? 2

(b) The acceleration of a particle, when x metres from the origin on a directed
axis, is given by (4x—2x*) m/s?.
It is released from rest at x = 2.
O Determine the position at which it next comes to rest. 3
(i) Determine the acceleration at this point. 1

(i)  Hence describe the motion.
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QUESTION 7

AY

x? = 4ay

L 4

O/R
T

In the above diagram, P is any point on the parabola x? = 4ay, whose focus is
the point S. The tangent at P cuts the x— and y—axes at R and 7. The normal at

P cuts the y—axis at N. A line is drawn through N parallel to P7 and meets RS

produced at Q.

(i)  Prove that § is the mid-point of NT.

(1))  Show that the locus of the point ( is a horizontal line and state its position.

Marks




— \‘%\};\h
Dudh splnsy] g ool uriz A46 D
* , V T

—"

4 .

_@/k A)  eT-e'-i2o U-e
0. R

n>-u-(2 =o
(N -&) (U+3) -o /

U= & oy U=-3 o |
b e e o fpral x. . wo s oluhia.

28" = S0, as=

s L (subik @)

K

=
L
s

bd = lnioo

b= 2o
‘w4

- oo .




p - 2
dORIICON 3(+>+|ce) >

ﬁ.
Ké—:{? |Z‘t$o - )
S TN /

) ooy (%9 P P — B
- o 05 (—-> Ct or solve simuttrecus!
_ 3/@ p 4 "'/29‘ oP / ¢
- ~2/°361 f/%_y ,f

\03 ')\3 + log = .

b ‘5‘0 3 r bﬂb‘j - \/of‘jb = CL (’) (&)

bod _logq, w3 " s

| laJ r ﬂb 'O ..... Loé)b%*bof) %f—kcl/ \:-%:— =
L Sk ) cu}\b\@ rauh e fa N

I’ ey ey, *4q. 7 S '. -

P-4, - s(,oj e b b Lf’ﬂ( e
. i (gmlo M%O—fbﬁmoh,t )

t(C

Loy = poe, (65D T T
- r 2 (2 39 =2
)_ ,L_Eiﬁ 7:[9?'%

Zgﬁq,

pord 00, tu) < Aes e &ﬂ:i_a> -

T R




Swan Aok AR 1% ;\WM 28
lmblolﬁ OT=4oum - %c»u CVMW% OK 4W>

i ‘BZCA/V\
N ————

COoéTOS._: 3z v
4o /

<Tog= o, 644

’

T £hOB = 0648 o / S

- 29« cw),,_, |
i->f(;’C-AXFS=V_‘Q . / - R oo

= 4o X 24 = st. 4%cw\, CW) /
e MUNS ‘. -

1) Pres of sesiewk AXB - Mvemdf sechearog 7%_&2@’%@6 |

Uiy .t T oz

“ T@— MCW\___ -
S‘VLL_Q AATO— ATOB (.SA’S) T@ a7 Ct.,oweo)o SJJQ/J JD Qﬁo&a/i)
. AE= 2(24) =dsam . /
Avm of i ij,u, Awg- (MC }?'(40 ) - 4xx31- -
-7’ : . 2'

7/

* 20l am ™ -/
-~ Akea 04 “cwvoss seokon belows ﬁwfnu —% Tr(éo"} e




Arng
ATl D
W) Veluwas af Log wtow swﬁw @M asx 4 )cm \

Voluwnw of ehne LOj- T 40" x,ﬁ_

ol of voluwa of log below suifac

< s« oo
T x 4o 4/
=_ 4 4. 8 ?[0 L o _

) g:1.f 4° 44 44+ .. - 4" = a"-|

- .
o g Ve -
RO RA )

Let vt = | -
LY(,S 4“‘ = 4_01 ?;»,‘X, »
eds  at-l =4 -t -\ '/uﬂ =g sl

ﬂ«uwﬂw@vw L

CTL. otlgo fuse. for n- Kf,_‘_w )
4“(’4'—% . 'ﬂ_‘ "'4’ = _4-' "/

[HS a4 +a” - . | 4’“%& - 4 +4- (Ao

R P W AL ) B
3 3
&F 3.
h/m.oﬁp n«l‘* duel n: P/t\ Modmv‘w‘ﬁwfvl —tW
z)r(,g"gwi{o;y\['ﬂfgf\.}&\" @V\QJ\R—OOM "ij
YoM, s Aua @4 all_pesifue indegeus N T




;17 ‘7() ot £ DCB= 0( _
LDCB=> LCHB = vﬁcév\,\aa(o.'ﬂ}j 'lﬁf)'aMolo{A.o»deﬁM

mscgmm%) - |
ln D B, £C8D< RO7—40"-d (ésww0=k%g)

<ot s

£ BA~ 90° (Cm seww-—awLL cto°)

In D BA, coBp = (8 -10° & ( £ swm b= §0°) .
= O0-4A = &L (’g_fD / \)
S LCBA - £ ceD

b4

e vk ewen

P In DB and DAE
O Bp< 28 (BC bisecks 40%)/
@ Lk LEU=F0?
G <«og-< B Lév\«ao& bj -b«r cw\o( dw»d equals <
AN aM WM)
.. Db M AP(C@ (_qu awsud )
8L - B ( covVesrowt s"ao(’.as of snwlowb are
Ep BC wh saml valoy
L BCY = BA XBD

I




"l .. -6~ -
AEJ)E “s o C‘J\"i\( o )QQ/

Let LABC = 4 = L CAE (Bl in e
afferare .r?me,y.)

L ena LBA = g 4?{"-‘ (Com 2c Ach )

/. Also LBA = LBAF (éz/e j2 He
\Z/ - ' MJ%@W

& ZB/”: s Z [;);—-;/é (fx/'&-/or asgle __"\‘,'
e A e et

LAEIE K a gyt

B YUWJ/QW

|
fj T -
K {4(1‘)?# =\ o -




8) o= &QOOA?L
0 @) -

i) P oteAns| L
£: f?sﬂvﬂsﬂ_/ .

-1

";_-‘r__r .
-
Y
Cp - 2
DA
i
-2 = -2z - =2xV2 .
)--)-_'f- Vi = —2VZ
)




e)

) 4. dx = & J ek
’ Ny

4o v406T <= 2600sh y

800 - 00 ) €/ 4o

-£
S

-




S - 9=
(% )
-+ c‘v\,
40 [, e - - -

o | ,Z’o . I - . e e o
- S evmwwus _'///
= Lmondhs Qh) Ma(e/;+ mordh )

) A= 4—7(-27(2"4'\/\)3

N e A z ]
DI’ T (B )

Svie J gn-2x">dn
_.(.V"—;. 29("; %4 —+-<..
2/ R —

2

e n=2, v=O
2 ‘S'.
O= $-+4C Y C=0 R AL 2 A 0
- S— - - _- - - . Z/

V= gA - w4

fivdk A e v=O .
e S
A -adrz0 , AT (**-4)-0
AF= O ol A* = &
%=0 /47\ +z
mhwkw}mW}Awmwxmmw:hmusw+ua
V32 —4S . pot ross«lato i \IL? o.

Chroelc = | A
viz= &= 370 - ro‘SSlW

,rVAWm&#de;+oﬂqtd¥ 
Soo e panbde waxt conns, Yo VA sk n= O

E




- 10 -

) wWheq w:o0, acceleraon < ,.O"\/\_ls_f/_w .

/

7’1Tu(m/1/hd.a %M&Mw«twﬂ?,_\—rmm
-to o ; Sewing  unhl & steps b 150,
| 37(10 s

c %70 wilst V<o L@ e
fve of OLCCUMHOA/L « achiug a,ﬁauns!' ve(ucd‘vp

Ak Hhan wamge/; Livection awl /(Amds (aack. /ijbd.

A) )’ I S ws (oA ]

o A /o due—2udu,
o/

} 2
i

R

= !t {? a3¥dy = —_f uz | ° /
> > u* ,_
= - [2 fu ) ° ~
i

3) }2’& KRS TH) = T o

. Vi- x>
= St x
o i-n>
/ Sl At _ % ofw = X SwTAU+C
=
T | . A SnT S -
/ A N +C /__')_{___ 01'71
/»P/"




A
beod- of 19t as ”““‘ff“l”’."> s uWp =p
G ol g af Pis: s T

Y e DR
aft r’t-ﬂ-&f - / -

i "j'o' " :
o r*‘wr“fﬂwr ko)
/

“geape —geepts gt L T (o-mt)




12-

Gz ¢\( u\ovw\a)\ ok ‘7- -4 (W\M ——l)

-

- - ffifuahw\ el neivaal g,s» Y? W

Uj-ar’) = =1 (’nfla.f) / o _,.,___ _

ond oh K= amo cia
o
G A NPz ﬁl{?z+2)‘0\a‘PL = a,r‘-gla—ot?”: 2Ah ==l
<|>—-’2«f / o-leur >t r
=] s 1) NP
\

S N (o, acr —sz>)/ '
T = [ova,r ) M%S_QEDC’W’> _z(oz“)/

Mpt & NT = ( , ..“Crz“);“«\"‘” N

oS WOt AN




- 3=
w\) Gond - o',: QN_ f—:}molc/{ 4_34_“;}’9, \a (ON\FKB
Eqt of aN s -
G-or =) |
F’”U BRI

. prtaptioa -@

Eqt of SE s e B Q?

Y-a - ‘% (x-2)

pg—a4f=-"% X = X = ,,af ~p/ Sub ik (1D

Py =a-* Y AV AC Y Zad dat
j - —_ O = ap” ../a*'// T e 7 e
\"
T find @, sstvme @ and @ simwudd. VAL Zep™ T L
+apita = a-% (1 2p7) = Ra(pzrT/
e e /‘g/{_p&/:z& .«
f A -\-a.r + mr, =A-U . | qﬂd%;,f :loi /g/J/c/ A
X =Ac ?PZH%(L 7 @.ui, M%@ t= fiud) ‘1‘>
P4y y(r‘*H)
v K K = apitap’x

. ¢ i

r(r“H)
K (a-a49 @ ‘aptap®s2a,

Locusrf) Q | FH, /D * )






