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General Instructions Total Marks —80
e Working time — 90 minutes. » Attempt all questions.
* Reading Time — 5 minutes. » All questions ard&NOT of equal
*  Write using black or blue pen. value.
* Board approved calculators may
be used. Examiner:  C. Kourtesis

All necessary working should be
shown in every question if full marks
are to be awarded.

Marks may not be awarded for mess
or badly arranged work

This is an assessment task only and does not @etgssflect the content or format of the
Higher School Certificate.



Question1 (15 marks) Marks

11
(a) Simplify g+a 1
(b) In how many ways can a committee of 6 be chésem a group of 2
10 people?
(©) Write down the general solution of 2
cosd = 1
2
(d) If a,f andy are the roots of the cubic equation 4

2x3 +12x* — 6&x+ 1= C find the value of:
(i) a+p+y
(i) aBy

iy at+pt+yt

(e) The equation of a parabola is 3
y=x—-6Xx+7
Find the

(1) focal length
(i) coordinates of the vertex

Find the values af b andc.
[There is no need to
give reasons]

O is the centre of the circle




Question 2 [14 marks] Marks
(@  The polynomialP(x) = x°-6x*+6x—-4 hasx=1 as a zero 5
Find the:
0] value of @

(i)  other zeros oP(x)

(i) values ofx for whichP (x) <0

(b) The parametric coordinates®fa point on a curve are given By(8t, 2t%) 3
wheret is the parameter

Find:
(1) the Cartesian equation of the curve

(i)  the gradient of the tangent to the curvehat point wheret = 3

(c)

AB is the diameter of a circle
centre.

C BC andOD are parallel and
JOBC =40°. Find the size of
JOCD giving reasons

D
(d) Prove by Mathematical Induction that
1+43+5+ 7+ ...+ (B- 1Fn°

for positive integersn



Question 3 [18 marks] Marks

(@) T is the point(l,—2) and the tangents fromito the parabola® =12y 2
touch the parabola ad andB. Write down the equation of the lidd®

(b) In how many ways can 5 different books be placea row so that two
specified books:
(1) occupy the end positions

(i) must always be together?

(c)
(1) Write down the expansion o$in(x— &) 6
(i) If sinx—cosx= A sink—8 where A>0 and
O<9<7§T’ show thatA=+/2 and 9:%[
(i)  Hence or otherwise solve the equationdtirvalues ofx.
SiNX— COX = !
(iv)  Find the maximum value ofsinx — cosx
(d) Y
x* = day
P(2ap,ap2)
@) X
( _____________________________________________ )

The diagram shows the parabofa= 4ay. PO is produced to meet the directrixQt

(1) Show that the equation of the tanger® d&as equation
y- px+ap®=0

(i) Find the coordinates of the poi@t

(i)  Prove thatQSis parallel to the tangent Bt
[Sis the focus]



Question 4 [18 marks] Marks
€) 17 people sit at a round table. In how manysaaan they be seated if:
(1) there are no restrictions

(i)  two particular people cannot sit together

(b) If t:tang express in terms af 3

cosg + sirt (gj
2

(©) When a polynomiaP(x) is divided byx*—3x+ 2 the remainder igx— 7. 2
Find the remainder wheR(x) is divided by(x-1).

(d) A polynomial P(x) has the following properties:
()  P(x) is odd and has a factor px-5).
(i)  The curve ofy = P(x) passes throug(i,1153.

Find the polynomialP(x) of least degree that satisfies the above, exprgssi
your answer in factorized form.

()  P(2ap,ap’) andQ(2aq,aq”) are points on the paraboka = 4ay with
parameterp andq respectively.

0] Find the coordinates &fl the midpoint ofPQ.

(i) If PQ subtends a right angle at the vertex show fitat 4 = 0.

(i)  Find the locus oM.



Question 5 [15 marks] Marks
€) How many arrangements are there of the letteise word

ANDAMOOKA

(b) From the letters of the word PROBLEMS how maiffecent words consisting
of 5 letters are possible if they include P, dolegin with P and the letter M is
to be excluded?

(© Prove by Mathematical Induction that

sin(n+6) =(-1" sing for 0< 8<g for positive integers

(d) PQ andRSare two chords of a circle which intersechainside the circle MN 6
is the perpendicular fromd to SQ. L is the point ooNM produced such that
LP is perpendicular t8Q

L

S
® Copy the diagram

(i) Show thatAPML |||ANMQ

(i)  Hence show thatR RS

End of paper
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Question 2
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Question 3

(@  Chord of contact xx, =2a(y+y,)
x*=12y=a=3

T@ﬂJ
oS
X Yo

O xx1=2x3(y-2)= x=6(y-2)
Ox-6y+12=0

® 0O mMOO0m

Place the two books at either end, so there are 3! ways of arranging the
books in between. The end books can then be switched.
Total = 3'x2=12

i

W ommoo
Place the two books together, so there are 4 objectsto arrangein 4!
Ways. Then the books can be switched.
Total = 4!1x2=48

© (i) sin(x—8) =sinxcosf-cosxsiné
(i)  sinx-cosx=Asin(x-6)
=(Acosé)sinx—( Asing)cosx

[0 Acosd=1,Asind=1
OA=VIP+1 =2 (= A>0)

tanf=1—6="2" (-.-o<9<’-7j
4 2

(iii) sinx-cosx=1= ﬁsin(x—gjzl

. 1
Osin| Xx—— |=—=
( 4J J2 snd=c=&=nm+(-1)"sin"c

0 X_%T: nrr+(-1)"

N EID
N

Ox= nﬂ+(—1)"77:+



nr n odd

X= T
nﬂ+5 neven

Alternatively:

: V4 3T 3T
Sin| X—— |=co0s| — —X |=cos| X——
4 4 4

1 2 cosfd=c= @ =2nm+cos 'c

V4
X = 2N+ 71, 2nﬂ+5

0 x:(2n+1)77,2n77+g

(iv)  max(sinx-cosx) = max(x/zsin(x—gn =2

) X Alternatively:
(i) Y= X = 2at,y = at®
ﬂ:i %:2&&:2&
dx 2a dt dt
_y 2 dy _dyjdt_2at
™ i 22 ¢ d dxdt 2a
Oy-ap®=p(x-2 d
y-ap p(X ap) ] m, :d_y =p
0y = px—2ap® +ap> = px-— ap> Xjt=p

(i)  Thedirectrixis y=-a




(iii)

Focusis (0,a)

Mys =
o2
Y
0 QS|| tangent at P.



Question 4
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Qwuestion 5
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