Sydney Grammar School

TRIAL HSC EXAMINATION 1992

MATHEMATICS
8 UNIT

Time Allowed : 2 hours 13th August 1992

INSTRUCTIONS:

All questions may be attempted.
All questions are of equal value.
All necessary working must be shown.

Marks may not be awarded for careless or badly arranged work.

* ¥ ¥ ¥ %

Approved calculators may be used.

SPECIAL INSTRUCTIONS:

& Start each question on a new page.
LS Hand in each question separately.

% Write your examination number on each page.

A table of standard integrals is included on the last page.
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QUESTION ONE  (Start each question on a new page)

(2) Solve for z the inequality —l—i <5.
z—
. ; 1
(b) (i) ¥ f(z) = z° and g(z) = o show algebraically that the graphs of y = f(z) and
y = g(z) intersect at the point (1,1).
(ii) Find f'(1) and ¢’(1). Hence find the acute angle between the curves y = z* and
y=- at the point (1,1). (Give your answer correct to the nearest degree).

¢
(¢) Use the substitution u =z + 2 to evaluate / z(z + 2)* d=.
-2

(d) (i) Find the exact value of cos [sin*(~-1)].

3
- dz
Evaluat / —e
(ii) Eveluate | e
(e) Find aéll value(s) of k for which the line z ~ 2y +k =0 is a tangent to the circle
"y =4,
QUESTION TWO  (Stact each question on a new page)
(=)
8

In the diagram above, ABCD is a cyclic quadrilateral and E is 2 point on DC such
that AE || BC. LBAE =80°,/BCD = 70° and LADC = z°. -

(i) Copy this diagram otito your answer page.
(ii) Find =, stating all redsoning,

(Exam continues next page...)
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QUESTION TWO (Continued)
(®)
J 4
A 20 mfs
80m
TaweR 35 A
o 23 “x
GROUND

In the diagram above, an object is projected horizontally with a velocity of 20m/s
from & point A 80 metres above the ground and strikes the ground at point 5.

(i) I = and y are respectively the horizontal and vertical components of the object’s
displacement from O, derive expressions for z and y after ¢ seconds.

(Take O to be the origin and the acceleration due to gravity to be
10m/s%).

(ii) Find the time taken for the object to reach the point B, and find the distance
OB. -

(iii) If the object just clears a vertical tower of height 35 metres, find the distance
from O to the base of the tower.

(Exam continues overleaf. . 2
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QUESTION TWQ (Continued)
(e)

: ¢
P« 42 5
. \ .
200m".~ 35

N

The diagram above shows a point P, due west of B, from which the angle of elevation
to the top of a tower AB height A metres, is 42°. From a point @, bearing 196° from
the tower, the angle of elevation to the top of the tower is 35°. The distance from P
to @ is 200 metres.

(i) State the size of ZPBQ.

(ii) Show that h = 200
VcotZ42° § cotT 35° — 2 cot 85° cot 42° cos T4°

(iii) Find k correct to 3 significant figures.

(Exam continues next page: .. )
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QUESTION THREE (Start each question on 2 new page)

(a) ¥ &, B, 7 are the roots of the equation:
22% —32% + 5z + m =0,
(i) find the value of a + f + 7 and o® + 2 + 4?2,
(ii) find l’.}xevaluec:fmifl+-1-+l
a B
(b) Use one application of Newton’s method to find three decimal place approximation

to 2 root of the equation e® — 2z% = 0. Use z = 1.5 as a tirst approximation to this
root.

Copy and complete (correct to 2 decimal places) the following table of values for
P(z)= e” - 22%. Hence (i.e. without further calculation) explain why & = 22 would
have been a less suitable first approximation for the root of P(z) =o0.

= 2,

P |2-o’2-1|2-2|2-3|2-4
ON I

(c) According to Newton’s law of cooling, the rate at which a body cools in air is propor-
tional to the difference between its temperature T° and the constant temperature P°
of the surrounding air. This-is expressed by the equation T = P 4-Ae*’, where 4, k
are constants and ¢ is the time in hours. The temperature of the air swrtounding a
heated body is 16°C, and the body cools from 90°C to 65°C in § hours.

(1) Find the temperature of the body after a further 2 hours. (Answer to the nearest

174 degree). Also find (in °C per hour) the body's rate of cooling at that time.
(ii) Find (correct to the nearest minute) the time taken for the body to cool to 30°C
from its original temperature. ! -

(Exam continues overleaf... )
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QUESTION FQUR  (Start each question on a new page)

(a) Ifsind = %, 0<d< g, find exact values for:
(i) secé,
& (i) cos.

(b} P is the point (4t,2¢%) on the parabola 2? = 8y.
(i) Show that the equation of the normal to the parabola at P is z -+ ty = 2¢% + 44,

(ii) If the normal at P cuts the y axis at point 4, show that the coordinates of A are
(0,262 +4).

(iil) I R is the mid point of AP, show that the locus of R is a parabola. Find the
vertex and focus of the parabola.

4 (¢) Use mathematical induction to prove that 7 > 4° + 5 for all integers n > 2.

QUESTION FIVE (Start each question on a new page)

(a) Solve the following equation over 0 < z < 2x:

€082z — 3sinz — 2 =0,

(b)

In the diagram above, two circles intersect at X and ¥. The tangent at X to the
larger circle cuts the smaller circle at 4, and AY produced cuts the larger circle at B.

(i) Draw a diagram showing all the given information.
(if) The tangent to the smaller circle at A is drawn. Prove that this tangent is parallel
to BX. .

(Exam continues next page...)




SGS HSC Trial 1998......oc........ 3 Unit Mathematics Form 6................ Page 7

QUESTION FIVE (Continued)

©

.{z.

The diagram above shows the graph of y = sin™(2z). The shaded area is that
. ™
bounded by the curve, the y axis and the line y = 3

(i) Find this shaded area.
(i) If this area is ratated about the y axis, find the volume of the solid thus formed.

(Exam continues overleaf. .. )
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QUESTION SIX  (Start each question on a new page)

(2) In the expansion of (5 +32)?", in ascending powers of 2, A, is the coefficient of 2"~!
in the term Uy, and A,4; is the coefficient of z" in the term Upys.

(i) Use the Binomial Theorem to write expressions for 4,1; and A,. Hence show
that:

A 5r

(i) Hence find the greatest coefficient in the expaansion of (5 4 3z)20,
(Leave your answer in the form #¢,3%50)

Argr _ 63-3r

(b) On Wednesday morning;at §a.m. an aeroplane crashes into a harbour. The rescue
team and its equipment jare most effective when the depth of water in the harbour
is no more than 7 metres. At low tide the water is 5 metres deep, and at high tide
the depth is 10 metres. Low tide occurs at 4 a.m. and high tide at 10.15a.m. Assume
that the movement of the tides is SHM.

(i) State the period and amplitude of the motion.

(ii) If the deadline for the rescue operation is 6 p.m. on Wednesday evening, find the
periods of time between 5a.m. and 6 p.m. during which the rescue team can work
most effectively.




o S 4G m L Seon ’
P [P e P -
. \ 77 / = o (~Tiey £
(x-1)¢ S(x‘\)l w = T3y —
x 2 30 12 g ;
¥~y 78/ RN —
T - (Sw-5— x40 - I //7 !
l 7
=4y = 4) 7S. : S \ 7/ “
4Ly ae. Y - e Y )
wz b Ux| AN Yo xdi. ) T Ty Herer
Qaﬁ -{‘\ LLX\ = X). S 1‘-&\:) ~M
. T e Llg-uyt
2D = } ; ,\j > _/
T Loz A
\ \ / X* = Yy Qe gt = /
\ \[y Orme 2ot RSN 432 - 4'\’(,‘1) -k VLT S
! /\ / s / Sy~ __A\&j 4 Ly - &) 5o, ;
P4 &
(,\)\.), A =i . \/
\ (Wl - 1o O -Ad=o-
\ - Youl - ney2 + 800,
C;\“)~ p\(\\\“ :L\L.\ ﬂ](m\ T ex T —4kr FBO=0
B TANB) L N Y, e 20 =\L.‘-/
- = -\ / ) B . W= m\l's
TAn® < |ty s, 2 @\’ {"'\’\‘;x &> N BT U eee. amges obcyo.
A N /]\ \ ANad ark g T
e N \ S = (- \ ——— \ Ty o
‘ "'3 ‘ \. /
o o = +cm"‘(§) \ /
) - i *‘5.4;\ /' L}D“} ’f =0, - ;:.q
=Y ; - o N o e
e [0 xbee - ek 2 o
ok s XY At rioy ws2 ! = _jh >,
AA < KR N Q“/ A+ kK=o, ;&.1\/495@/ ; N - 5 . )/g\ﬁé
. l = gc U\—L\\AA A %= NV tesl \/ - ; - ~ A% 2V 5~
. SR * = Sk et g = S5
o ST ut . 2u® 3 = R A e T T Y o4kt - VESa® YOy
e I 3 A B e e
N b : Y krepee e
o . T - T ke NESs®T g T
T o 20t

=

2_ *h/é‘sg\m@ *8§‘
*‘5&1 > B0«




. EEY Wb, —
li\\= A2 v *ho 2.y, PR = Yot TO N
®2O, 2O =TEr wrgry - 7/ -
o= £ // rady = CZ Nt~ 9T 8w By >Eg)
#;A“%Qs a hnd ll‘;/\\r
“,674 2 ;7\.‘ RO - /
. oB=% e : q14~e;/
3 e ) _\ o
(\m\ ) ey . = 114 ‘ ¥4
k = W /; o
lao /iaz}\ Wy | R ST Rt
(> -5E" THO: k / " By
. Lo %>
Ao TBO Ll I
‘,:{:53 . \/ ) xk'\(
3 g = ~hyr+ & EJA N ‘/
4o __,,,”S‘
4 0o = ~ B 32000 6[‘1 = e /
_ 3con =%t / v = %lgf/
v T
/ A K T LD etves. () I
@Y . — / ;3 PRI W, S
J . ES -
A 5 (&) feg 7 T4° 2 P - P (s
¢ / . - — _ - %Xy 3z les LRSS
‘ G @8 < *ran3s G
- — R
S / : Ob = cotas * is - (m0.0i8% )
\ .
\/}V DB~ \—wua:/ -\.'g\tz,/
_ SN P&ke . Y2 s 1ed44 Qaed v
_v_?m; - P'Q% . 5@2 —- D PBLBES feos PBRG PLXN\)\ PN < -ovd
200% T 2 .xlidy ¥ hiFrA40 - 2 e Ti4a)l ) % Y r;. \ A.202-3 124
o = m2{ CetESH gb+’~°«3f/1c\,+ B3Cerdy o P OO 0% —Dues| DLSH| Gy | ~ O BG
e 290 — P2V g cepvesy \;A\LN. /
e Cot3hT o443~ 2eardY wihlessld e T.e g xEda [
‘ - . 7 A W
o =00 / - L5 50 A o “‘&nggma o
e 5 L Nty (AT —l@—-,zscuﬁm_mt]«t Y. T=P+ pekt
e i), hx V3am . / T v a4 phecT ]
> ‘ S — T2 }
S Areee , T de Atg-3, T-05 |
d0 - 18 ‘\’1\\/ ~ - AR g,g\x 2
L A-e I-TS




(). += 3. e DD p LA R _
T W'}' / - ‘-";le N —
Bl %
IS +7s e =
° 22 = 2n
- B3 / LndZia) 4 /:%\ = 3
L. AR
G). 3o« is+ “I%c¢ ° //OZJ ok PCHE 2
CETEE 7 ek
15/757 < “(’3 \_// o = /
Ily) v i (Gl e
2 —) .
AR T L _
PRI R e
"ﬁ(‘l)bw / _k”’:) - 283 0 v o 4\-,/%/
= Yeg - ‘ ex_+%wj, et wdb .
P \é\ﬁ\"‘)/\ K;i\ N L Y \"-ﬂ\"}(.\’\ AT .
4 (o). 48 ¢ \;/15 . - Bﬁ\&\j s a'\?g*"\-i
$3>/c L Y = SEX ¥y n/
. e s ALQ;.’L&"‘\'_AA/ /ﬂ\
. > . |
- . ) T PLAYAED  n(b) 23> 1/ }.;-4 )
- EYN . \__
LY Cb>g'°‘__‘. Disictam o liaz, £- 7 g 3 (-’xi’w : >‘7/
D - Guict - S SR - Nt Y U S S
e AL S @ = 2e"§ -/ i 9= S
Lot bx 2un®h ] 2 zem"5 -l Qo
sme~ 2 B3, ( ) Qg s x4
2 [ 22 P T
L6 = 5 ¥ 5L B = Dk d s W
i - s ~o. CE L TauELiE P 4
Th* ;b}" 5 =D . %g F = -ﬁ%—c’fd‘zdp 4(311“\\? xl
Uj/: s> 1)5:‘ : Ve rter n (D‘ %"\ =< —
I ’hf\r\@/; = 8. ©r Ape~ @)/f I)S . Foos Cblb /
N3¢ [ &, €y, 7 4nasn
o /ﬁ/b/ ! / / Ledm=s 9 = —
e ‘ ) bnse 17 AU 4
o  a e ey o S - 44 oL LME TRMS
e _ ﬁu‘\'/ O A © 2 |y N A&Sure Frag foy TV % “ o - _
" Con@ __\%__‘a -—(u a 4w 4_3\1 / /\
o Ly . - —— e s e e i et Bl e e e e o e s e, et e oo s s ——
. - . Frovewene for e em o .
' 2
Cbwss TR 7l .




3 <P
Sk A _s® 7O,

O

7
£

S g —G . ,/

- sk}

L. 0T - axeg™) savaty o g

-1 D 7O .

4
— e _5\4*‘/ -4 o

£ adeeand -

Ly, Csra)tT
Pran e 0o ()T ey
Ar 2N e
T ¥5

LaQ“v3ivi ’(W « ()" V

3/6/’- 4(3X% LM

(.D \a)‘— A Wi N

= - o= s

B 8Y). CLosdlwx= 32Simn- D =0. &30/4?)1 "‘2\ 3.
OV = auvem™) = B~ D =0 . C,gdg, /
— s Fw s~ S8R ~ | 2o / =
A -
2 LTI Baimn S 1 =0 .- =
VR LL-3c 4 »
Sk s g T\S g - R / \ v
" , - L
341.\ / [ :/QZ ) 63-sc7 5y ST
s \ T % (/ //‘“
= ‘“l LT 5 « =1 \\/
i ~ Wy g ) A
rx s o CIY () P lsy
- - S UU U
XN e 7 A N S S S
| ) I AT /A Ser 7
\ N . = P - B gy e k>3 o - o
%& % \ / ' , ’(i ~ & ~ ) , I /ss_
’ ERN . A \ N ‘
\ K13 B = TRB / ~ - 4‘”‘"} T2 1% fremn Aﬁqf voo My,
: - : : Mo -
N BAA A cj(};;%m,“%> (D . e Ty - 2’ tes (PTheD)
A VAN - -
— el 2y 5 - SN/
(\&‘) . - Ye .S\h ) (‘.gs_vy :\&‘,‘ . 5
i \ } Prea = m_ jk 4‘4\_5‘/ i4 < is - S(\‘:s(q-—;wg*\
hY ¥ [N ) "
_______ \\ / ° Y J‘)’S; 39 oy )‘Y s Ces (?3%\ )
, = “y Y;‘(’.osu@ N iFog- ATy Ly / or 4 AV 3T =47 5k,
- 1] T Y 7
- : 3o ke 2T o
’ & " - n
_— _ ) . Vowane = § = Ay . 2 0bgrn. Jsd ™1 pres
| caspur 17X =g SO St 7 BemvaeiSere /%06
Ind \ "‘_‘__‘_:‘3.25 *. . LSI‘“:: i~ (‘&,,51,)9\4.\? S *;(/M" G o rem ©
<g ‘K S‘L —— ISV . i - — et e P hd ;/ f hd =
o e h\ .
% = e e e e e ot e e




