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Question 1.(15 Marks) Gtart a new booklet)

Marks

(@) The poinP(6, 9) divides the intervadB externally in the ratio 3:2. 2
Find the coordinates of the poitgiven thatA is (1, 4).

(b) The derivative function of a curve is given %}{ =2x- 3. If the curve passes
X
through the point (-1, -3), find its equation.
(© Find & given:
dx

(i) y=+3x*-4
(ii) y=x}2-x)*

(x-1)°
2X+1

(i) y=
(d) Solve the inequalities 5

0 >
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Question 2.(15 Marks) Gtart a new booklet)

Marks
(@) Find a general solution of the equation 2
sind coY = 1 :
2
(b)  Given the polynomiaP(x) = x* +2x? - 11x — 12: 4
(1) Use the factor theorem to determine the zeabelse polynomial.
(i) ExpressP(x) as a product of linear factors.
(c) Prove the identity 2
sin@ N 1- _009.9 — 2c0sed
1-co¥f sirg

(d) Find the acute angle between the lines2y+1= 0 and3x+ 4y - 3= 0, correctto 3
the nearest minute.

(e) Fred wishes to purchase an annuity which vaijl pim $28 000 at the end of each4
year, for a period of 20 years. The ruling interas¢ is91 % per annum

compound. How much will Fred have to pay for thauity?
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Question 3.(15 Marks) Gtart a new booklet)
Marks

(@)  Solve the equatio®x® + 3x? — 3x— 2= 0 given that the roots are in geometric 4
progression.

(b)  From a pointA on the ground the angle of elevation of the fBpof a tower is35. 5

0] Find the angle of elevation of the top of thever from a poinB on the
same level ad, but twice as far from the bas¥) (of the tower.

(i) If Ais due south of the tower aBds 130 metres due west Af sketch a
diagram to represent this situation.

(i) Find the height of the tower to the nearesitra.

© ) Show that the poinP(4t, 2t*) lies on a parabola for all valuestpfind 4
state its focus and directrix.

(i) Find the chord of contact to the parabola fribra pointX(2, -2).

(i)  Show that this chord passes through the fanfuhe parabola.

(d)  Use the-method (where =tan¢) to solvesind+ 3co¥ = Zwhere 2
—-180 < @< 180. Express your answer correct to the nearest minute
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Question 4.(15 Marks) Gtart a new booklet)

(@)

(b)

(©)

SHS Year 11 Ext Assessment Nov 2005

Marks
Consider the polynomiaP(x) = x* + x* -8x*-ax—9: 4
0] Find the value of the constaaif P(x) is divisible byQ(x) = x> -9.
(i) Show that for this value @ the only real zeroes #f(x) are those of(x).
P andQ are points on the parabola with parametric eqoatio= 2at, y = at?, 7

wheret = p andt =q respectively.

0] State the coordinates bf, the midpoint oPQ, in terms ofa, p anda.

(i)  Show that if the chordBO andQO, whereO is the origin, are

perpendicular, thempq =-4.

(i)  Hence show that the locus bf is a parabola, and state its vertex and focal

length.

(iv)  Given that the equation &Q is a(p+q)x=2a(y+apq) find the point of

intersection of the tangentsRandQ.

It is given that the angle between two
planes is the angle between two lines
both perpendicular at the same point to
the line of intersection of the planes.

AB [ EF, BCOEF, andJABC is
the angle between the planes.

Find the angle between two adjacent
faces of a regular octahedron (in which
all edges are of equal length).

Give your answer correct to the nearest
minute.

AN

End of paper
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Question Marker
1 PRB
2 DMH
3 CK
4 PSP




Question 1
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Question 2

(a) Find the general sclution of the equaticn

B %

Solution: 2zinfeosd
sin2d

+[—1n= where n = J,

28 = na
#=nT+4 =
1

omial Plr) = 2% + 22 — 11x

of theorem to determine the gerces of the polynomial.

(b} Given the poly
[i] Use the f

Soluvion: Factors of 12 are £1, 42, £3, +4, +6, +£12.
Plll=1+2-11-12#0,
Pl-1) l+31—-12=10.
: r—12

e —12

e 1

f o I

1z

.omeroes are —1, —d4, 3

[1i) Express Plx] az a product of linear factors,

Solution: FPlr) = [r+ 1)z +4)x - 3)




(e} Prove the identity
sind 1—cos@

T —cosf | =m@ deosecf

Snt@ 41— 2eosd + oot P
sin 1 — ooa d)
21— co=d)
siEH-jl —nsd]’

Solution: LH.E =

sind’
Qensac
= RH.E=.

(d) Find the seute angle batwoon the lines @ — 2y + 1 = 0 and Zr + dp— 3 = 0,
oofrect to the nearest mingte.

Solution: my =1, mp = —,
1T L
tane = |—,—r! ES |
]_I'i
_|4+w
T |E=3

=2
o Acue angle 15 637 26' (nearast minute).

(&) Frad wishes to purchaze sn anonity which will pay him 328000 st the end of
aach year, for a pericd of 20 years. The ruling interest rate is 'ZI%'-E PET AOMLm
compound. How mmeh will Fred have o pay for the annwicy™

Solution: Let purchase price ba 3P
Value after 1 year = P o« 1.095 — 28 (600,
Value after 2 years = [P 1.095 — 380001 085 — 28000,
Value after 3 years = [P = 1-095 — 250007109 — 28 (0071095 — 28000,
= P 10055 - 2EO00(1 + 1-095 + 10957,
2800001 0957 — 1)

. .
28 muuliu%rgsm L)
el R O wmare — P o . pged 2o RS — 1)
Value after 20 years = ,:, 1085 0005
FR000{ 109520 — 1

4 B 1. ed
e B 008 = e
oo p . ZBODCOGER 1)
oS e s
= 2UETET (2 dp.)
o Anouity will cost 246746 70




Question 3

(® Lot vach be & o, 4P b @)
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[ same ap']

(e
Ih A ABX

h= _120 tan3s® =53,
= :

A2 x.L:; 85 .
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of T
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i Sa/tlﬁ‘F\_ﬂp Qaf O'PCO‘(C
- {-‘-u@“-’\—l_ =2ﬂ—~‘+
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e +G’»w*r %S)L = é\n toT SS)



@

Sind + 3O = 2
2t s[:-t‘]:z
% I+£*

-~ L
2t + 3 -3L =2+2%

5L -2t -1 =o
L= L = 16
s
tan© = 1 £ 7%
z 5

& - 3636 | 16" 10’
&

. 0 4 0o !
©=64°12 -32°20

NB Clearly 6 =180° is not a solution of the original equation



Question 4

(a) (1) P(x)=x"+x"—8x*—ax—-9
=(+*-9)o(x)
-~ P(3)=P(-3)=0 (Factor Theorem )
P(3)=3'+3-8(3) ~3a-9=0=a=9
P(-3)=(-3) +(-3) =8(-3) +3a-9=0=a=9
(ii) P(x)z(x2 —9)()c2 +Bx+1)
P(1)=-24
~.—24=(-8)(2+B)= B=1
P(x) = (x2 - 9)(x2 +x+ 1)

For P(x) =0 then either

1. ¥*-9=0=x=143 OR
2. X Hx+1=0=>A=-3

Clearly with A =-3 then x* + x+1=0 hasno REAL solutions.
So the only real zeroes of P(x) are those of Q(x) =x"-9

(b) P(Zap,apz),Q(Zaq,aqz)

() M{a(pw),a[f;qzj}

(i) oPLOQ= m,,xm,, =-1

0
P
o 2ap 2
. _ 49
.mOQ—E
P _4q
=X —==1=pg=-4
275 pq



(i) x=a(pra)= = prq

2

P’ +q
2

2
y= ]z>jv=p2+q2

2
X 2 2y
(;} =(p+4q) =p2+q2+2pq=7—8

X =2ya—8a’ = 2a(y—4a)

Clearly this is the equation of a parabola with vertex (O,4a) with a focal

length of %|a|

(iv)  Clearly PQ is the chord of contact from the point T’ (xo, yo) where

xx, = 2a( v+ yo) and T (xo, yo) is the point of intersection of the tangents
from P and Q.
a(p+q)x= 2a(y+apq) = {xo - a(p+q)
Yo = apq

So T is the point {a(p+q),apq} or {a(p+q),—4a} ( pq=—4)

(©)

D C

The angle we require is 0 =2 x LZACB.
Let the sides of the octahedron be 2a units.

~DC=BC=a= DB= a\/E (Pythagoras‘ Theorem)

. AB=+4a* —2a* = a\2 (Pythagoras’ Theorem)

af:\/a

tan(AACB) =

~0=2tan"'\2 =109° 28’
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