YEAR 11 PRELIMINARY EXAMINATION 1997

MATHEMATICS

Time Allowed — 150 minites

All questions may be attempted
All questions are of equal value
In every question, show all necessary working

Marks may not be awarded for careless or badly arranged work

The answers to the seven questions are to be returned in separate bundles
clearly labelled Question 1, Question 2 etc. Each bundle must show your
Candidate's Number.
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QUESTION 1: (START A NEW PAGE)

(a) Express 48° in radians giving your answer correct to 3 decimal places.
(b) If x =5, simplify 13 - 14+ 2xll .

(c) Solve (2p + 3)2 =7.

(d) Expand and simplify (3‘\/_ - 4)2 .

(e) Simplify 2221 _m -]

2
(f) Solve t? =16.

(g) Write down the centre and radius of the circle x> + 2x + y2 — 6y — 15 =0.

QUESTION 2: (START A NEW PAGE):

(a) Differentiate with respect to x:

(1) y=sin3x ,

(i) y = 4x° — xVx ,

(i) y = (5x + 3)° |

(iv)y= log(6x2 -2x+ 1),
3% — 2 "

X~ + 4

(v)y=

(b) ABCDisa parallelogram and F is the
midpoint of AB. DF and CB are extended to
meet at E. (see diagram)

~Tr

(i) Prove that ABEF = AADF. " F

(ii) Prove that B is the midpoint of CE.
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QUESTION 3: (START A NEW PAGE)

(a) If all the letters of the word CANADIAN are arranged in a line, how many different arrangements can
be formed?

(b) Find the value of k if the polynomial P(x) = x> + kx + 6 is divisible by 2x + 3.

(¢) Solve 2cos-x —3cosx -2 =0 for 0° < x < 360° .

(d) (i) Write down an expression for tan2A involving tanA .

(11) Hence find the exact value of tanZZ—é—O .

(e) The points A(1,3), B(7.6) and C(11,8) are collinear. Find the ratio in which B divides the interval
joining the points A and C.

QUESTION 4: (START A NEW PAGE)

(a) Solve 3+4x-2x22>0.

(b) Given the parabolay = %xz — X + 3 find the co-ordinates of its vertex and focus.

(c) Find the value of k for which the quadratic expression (k+6)x2 — 8x + k is positive definite.

(d) The line 4x + 3y — 60 = 0 and both co-ordinate axes are tangents to a circle . Find the radius of the
circle.



QUESTION 5:
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(START A NEW PAGE)

(a) Given that the equation x> + Px + Q=0 hasroots x =a , x = f and x = y find an expression

(b)

(c)

for -1—+1—+—1- .

a By

A bushwalker on a horizontal straight
road that runs north-east observes from
a point P that a hill bears north-west and
its peak R has an angle of elevation of

15°. On walking 200 metres farther
along the road to a point Q, the angle of

elevation of R is now 12°. (see
diagram)

(i) If the height of the hill is h metres,

show that SP = hcot15° and find a
similar expression for SQ.

(i1) Show that h = 200

\eot212° — cot215°

(i11) Find the height of the hill correct to
the nearest metre.

Two circles touch at A and the smaller
circle passes through the centre O of the
larger circle. AB is any chord of the
larger circle, cutting the smaller circle at
P. The tangents at A and B meet at C.
(see diagram)

(i) Explain why OA is a diameter of the
small circle.

(ii) Prove that OP bisects chord AB.

(ii1) Prove that O, P and C are collinear.

north-east

north-west

N
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QUESTION 6: (START A NEW PAGE)

(a) From a group of 4 adults and 7 children, how many different committees of 5 people can be formed if
there is to be a majority of adults on the chosen committee?

(b)If 4p—-7,2p+ 1 and p + 3 are three successive terms of a geometric sequence find the value of p
and hence find the value of the 6! term.

(c) The point P( 2p,p2) lies on the parabola x> = 4y. The normal at P meets the parabola again at point
Q(29.6%).

(1) By considering the slope of the tangent at P and the slope of interval PQ show that p2 +pq+2=0.

(i1) If M is the midpoint of interval PQ, show that M has co-ordinates (_ % , p2 + 2 + 2;) .
P>

(i11) Find the equation of the locus of M as the position of P varies. (Do not find any restrictions on the
locus).

QUESTION?7: (START A NEW PAGE)

(a) (1) On the same set of axes sketch x = sint and x = sin2t for O <t < 27t.

(i1) Two particles (A and B) move on a straight line and their position (x metres) from the origin O at
time t hours is given by x =sint and x = sin2t respectively.

(o) Show that both particles start from the same position.
(B) Find when the particles next meet.

(y) Write down an interval of time in which both particles are travelling towards the origin with
positive velocity.

(b) A square based pyramid has total surface area 36 m”.
(i) If the base of the pyramid has sides x metres, show that the volume of the pyramid is given by

V=x\/36 - 2x7 .

2
(i1) Show that dv. 49 - x7)

(iii) Hence find the dimensions of the base of the pyramid with greatest volume.

THIS IS THE END OF THE PAPER



TRAYS _ eu/ 7%ﬁwmwﬂ&% Lean,

1997 .

QuvEsTI00 |

(%)  48'= ¥

/40
= 0-838
{5) ,/3—’/;4——/0// :/3 —'/—6//
= /3-¢/
= /-3/
= 3,
(O _Zpt3 =27
"2p=-32/7
p= —32/7
2

= /B—29)2 /&

[d) Px2 ’,ZxJ,ny +76
= Sy —2yJ2
‘/,e;) ,Z/.Zm-l—/’) a-}/,”/f/ - Ym + L —Su +3
4 ' £
= M/-}’S/
6
3 2
74 2
b () =%
{Y = K
{:;if%j
f=+ by

) [ YY) t /g = =<, +ﬁ) = 5+l

/140 44@ 3)

Can. Ace (__53) of rxafm =5



(uvEs7rom 2.

(2 //)V,‘f/=3£aa3n I

Dy = Ix =5/

A
. ' N S
_ly /:7 6 Sht3). s D
'“ B A _—
= gofne3)”
(1Y 5 /- 743 -2 [ —
y { -
i —2p f/ -
/ B—
/V) V,'/ = ()‘1:1'9‘)(3) - /31 ——L)Z—’Lx) - T
/)"—‘:/'ﬁlb I
= _@-ﬁyn 2 T
) /z"fy/ ~ | —

D () _&clps [ EC it et So v

\M/ 77 7

AdBEF ¥ A pE
—— EF=F (P widid J 5D

wm (otdcstly gppts wt,
8EF = g3, i ’)

S N
. dBEF =4 ppF (ansd
(1) 8¢ =50 [pprke pd 5 oy —

D ”73{))

“‘@Wﬁ
: Be=3e /MW >) | -

B u )wulp‘f W\@C =5¢)

——




 Ougszron 3

(4 N J% ov-l-'(w/on-—wjo—;- {/

372/

= 3362

) F~u) =2

/w},//) ‘U/{/Q//) 44 =

2/ —_ 2Kk =7

g >

“~7%.

(9 /Zcoo» +//)/0>l -—2,/ =2

Con s = ’,/( Z -

2=t Zyo® [fernt2)
7

{6!) ./'/‘) A:?A’ = 2fwm A

= fn A

) Lol A=228°

fom 5 = Zfan 2%

S — fan Yot °
/ = 2 n l/;d_( A ;/MZJ/Z}JD
P

¥ b2 — ) =D

2 = -z,i/:?—_
2
Mo Sornl® 50 o St = =S+
(&) _bf mitde AL #(13) . (4]
‘é,tx: 7—_—.' /—F/Jé ‘Z: /
£+L
7£+7/=,Z+//A€ e = $:2

bF =tk /

L = &y



o CQ(/C’J’/?&;\/ A

() 3+t —mtry

/
(2x=3)fe + /) go -/ 7

Lt 2 2y -6

K >—6
A A= by - fers)lk)
= 8¢ "2;1/(’91/(‘/’
by RYK —yKY < o
,e”’fsk_»/5>o Y ,/
Wz ;—f)//(-z/ >0 —p

/(('!MK}L @

L&ﬁ/&w,&,\* fo Coton =
= ./6‘/f)+3/r)-eo/
Vis+g
= /7#'60‘/
=
5?‘:/7»*'-'64/
L rito5v o T ies iEF
F= 5 o 36




Quesrion S

o Zofef e A

iptxbipgy = P o  «pr--a&.

’4—_,/4'/'— =

D -

___~___‘_:0L”_ﬁ_ﬁ§2-_ ; ?‘ZP.“_NM e e e

iy A= e
5P

el Y

-/‘“ /s" e i e e L et i e elinL ek Luas s Ll < e ca s eaon L 4 e e et e 2 s e+ 2 strm e m e+ e e e e e,

e Zg,,;‘/_r" R qu&_:A(nz/Zé

) _(ets) v 200* = [fetpe )

2o = 4 / el S — et s )

b .

= Qoo ¥

Cet /25— cot /5 °

A = Zov

» [///) K,.» {,0 f},w»

= 7o ~ 4"‘“’"_'”/)

[c)//) OAC =70° //ﬂ/w%,&u? wuam_zh,tﬂ.r,}a;lg)

At 04 _p» also herd e pprtl i bl 4 pmes A
o L 4 B éz:;wk Mﬂ A i oA o & M o //; ___

ool cccle

(i) OFPA = 70" [onste od etcofoince sty prnicrch)

~oFP Wﬁ&//ﬁa&w(ofj p-.qu—wl{/éwé\, P s ool Mot

e Loit)

(i) A d 6ep #dacr

sp = Ap /é’ﬁ bt pz.)

Be —te [yt VA, sz?.z)




P = prc /MW'W)

d/a’/’a 2/?7’6 /53{—") /

-

P

- ‘

8oC = APE ferriecpon by o gy

W"“‘ff"’)

5/"6——— 90° /Mw‘/*%'%«/{_%

oo s 48D

OPA + APr = 1p7°




- Quesron b

- _
= < o
Cia 4
i T= (%) _
Sy
(<) (1) ppe of Somsnf it P =p
/J/é’/u. :/, 04“"/ P& = P 'f/
R

P47y =2

P tpp+2L =2

7/

0) M [ % P
( =)

VERE -x-f, ,/pnz)

7y f,*_,, . /p - &£7))

& \j T






” &'U sS7r00 F
L d

(&) ()
t\
([/*0() ’f-: o X, = Sin0
"’:D
XA=§M0
i =0
2 el IMN?L A=
(,g) woet prfon gt = gzt
penlt =Zatent
2wt rt —pmt =2
26T 200d=1) = 0

pef=o n cdt=4

< = oI 27 ¢ = /’7 J’/f{

,/L,,fmwm o 1 T

() JZ(( £ <2r .

tyt) V=2 — & /SN

2=+ — (@ AN

jb‘: A«L*/Z/)l ‘___@

/4"” @ L= #-x* / WV
23 .

= [Y-T2"1n ¥ _ -

2 2 ¥



J 76-2x >

&= ylyx)

i\

(i) o Sted gt -

S‘/Q"ﬂ v} =0

JH -2

G-+ =0

w==43

,&’V/ K/‘;’a o M=_3

E/m df/‘//'/f

3-€ i H+e M”")M(/ﬁﬁ’ oc»«j/ o fRese

%

Vi A\ 2 £ A
(Z) T Jt¥)
/.rao% ,n;.j,,\, %(/&) M}o fo <o An/tlxr’

B
|
\
‘J

£37¢ | O |7
€ | w=3 %%{MAMW?@*KS

?:\?

>0
fm&c /)(Z»— mj] ot fp 7&047%// ot~

““““ /L\, zh,&u]f} mz f{,ﬂ

MG A A/ M /1/7 4;}‘?"/ X’ 3/”\./



