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2 O 'I 6 HIGHER SCHOOL CERTIFICATE

TRIAL EXAMINATION

Mathematics Extension 1

General Instructions

e Reading Time — 5 minutes

e  Working Time — 2 hours

e Write using black or blue pen
Black pen is preferred

e Board-approved calculators may be used

e A reference sheet is provided

e In Questions 11 — 14, show relevant
mathematical reasoning and/or
calculations

e Task Weighting — 40%

Total Marks — 70

10 marks
e Attempt Questions 1 — 10
e Allow about 15 minutes for this section.

60 marks
e Attempt Questions 11 — 14

e Allow about 1 hours and 45 minutes for
this section
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Section I

10 marks
Attempt Questions 1 - 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 - 10.

1 Risapoint (—2,—1) and Sis a point (1, 5). Find the coordinates of the
point X which divides RS externally in the ratio 5 : 2.

(a 1,9
B 6.9

© (7

® (7)

2 Find [ sin?4x dx.

@ s(x-=F)+c
e v

© %(x —sin8x) + ¢

sin 8x

(D) x- +c

3 Find the remainder when P(x) = 2x3 + x? — 13x + 6 is divided by (x — 1).

(A) 18
(B) o6
@ 4
(D) 4



Evaluate cos(tan™?! %).

B %
B =
© 5
(D) 2

What is the domain of the function f(x) = 2sin™1(3x — 2) ?

(A) —-5<x<1
(B) -2

© ;<x<1

2 3
(D) ESxSE

Seven people attend a dinner party. How many ways can they be arranged
around a round table if two particular people must sit apart from each other?

(A) 480
(B) 240
(C) 720
(D) 120

How many solutions does the equation sin 2x = 4cos x have for 0 < x < 2.

(A)
(B)
©)
(D)

B w R, N



The polynomial equation P(x) = 2x3 + x2 — 13x + 6 has 3roots @, f and y.
Find 2+2+2.
a B v

@ =
®) =
© 2
o =

If the acute angle between the lines y =2x —3 and mx—y—1=0 is %,

find the value of m.

A -3
B -2
© -
D) -3
Evaluate [ 16+29x2 dx

(A) Ztan 14
4 4

(B) —tan X+
12 3

(€ Ztan 1

—+c
6 4

(D) =tan'Z4¢
6 3

End of Section I



Section 11

60 marks
Attempt Questions 11 - 14
Allow about 1 hours and 45 minutes

Answer each question in the appropriate writing booklet. Extra writing booklets are
available.

In Questions 11 - 14, your responses should include relevant mathematical reasoning
and/or calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.

(a) Use the substitution u = 2x — 1, to find 3
J ="
— dx
2x —1

(b) Consider the letters of the word CALCULATOR.

(i) How many different arrangements can be made if there are no 1
restrictions?
(i)  Whatis the probability that the letter C’s are at either ends? 2

() [sabella guesses at random the answers to each of 10 multiple choice
questions. In each question there are 4 options, only one of which is
correct.

(i) Find the probability that Isabella answers exactly 6 of the 10 2
questions correctly. Give your answer correct to 3 decimal places.

(ii)  Find the probability that Isabella answers at least two questions 2
correctly. Give your answer correct to 3 decimal places.

Question 11 continues on the following page



Question 11 (continued)

(d)

()

(i)

1

By sketching on the same set of axes the graphs of y = cos™ x

and y = % + x, explain why the equation cos™ x — x —% =0

has only one real solution.

Taking x = 0.5 as the first approximation to the solution of
cos™lx —x— % = 0, use one application of Newton’s method

to find a better approximation. Give your answer correct to
2 decimal places.

End of Question 11



Question 12 (15 marks) Use a SEPARATE writing booklet.

2
x+1°

(a)  Afunction is defined by f(x) =2 —

(i) Show that the points of intersection of f(x) and its inverse
function f~(x) are (0,0)and (1, 1).

(ii)  Sketch the graph of y = f(x) for domain x > —1.

Clearly show any equations of asymptotes and intercepts on the
coordinate axes.

(Use at least one third of the page)

(iii)  On the same set of axes, sketch the graph of the inverse function

y=f"0.

Clearly show any equations of asymptotes, intercepts on the
coordinate axes and points of intersection with y = f(x).

(iv)  Find an expression for f ~1(x) in terms of x and clearly state the
restriction on its domain.

(b)  The polynomial P(x) is givenby P(x) = x3+ (k— Dx?+ (1 —k)x—1
for some real number k.

(1) Show that x = 1 is aroot of the equation P(x) = 0.

(i)  Giventhat P(x) = (x —1)(x? + kx + 1) and P(x) = 0 has
only one real root, find the possible value(s) of k.

Question 12 continues on the following page



Question 12 (continued)

(c) A particle is moving in a straight line. At time t seconds it has displacement
x metres from a fixed point O on the line, velocity v ms~! given by
v? = 32 + 8x — 4x? and acceleration ¥ ms™2.
(i) Show that the particle is moving in Simple Harmonic Motion.

(ii)  Find the centre and amplitude of the motion.

(iii)  Find the maximum speed of the particle.

End of Question 12



Question 13 (15 marks) Use a SEPARATE writing booklet.

(a) A water balloon is fired horizontally by a cannon from the point B with
a velocity of 120 ms™? to reach a target at T.
At the same time, a stone is launched from the point O with a velocity of

V ms~! and an angle of projection of 8 in order to burst the water
balloon in the air.

The point O is 200 metres directly below the point Band 8 = tan™! (3)

Take the acceleration due to gravity as 10 ms™2.

\
120 ms™*
B >
Water balloon NOT TO SCALE
Stone
200 m V ms—1
@] 0 > A
T -

For the water balloon,
(i) Show that the equations of motion of the water balloon are

given by

x =120t and y = —5t? + 200.

Question 13 continues on the following page

-10 -



Question 13 (continued)

(b)

(c)

For the stone, assume that the equations of motion are given by
x =Vtcosf and y=—5t?>+Vtsingd. (Do NOT prove this.)

(i)  Show thatin order for the stone to successfully burst the water

balloon in the air, it must be launched at a velocity of 150 ms™1.

(iii) How high above the ground does the collision occur?
Give your answer correct to the nearest metre.

Find the exact value of sin [cos‘1 (g) —tan™?! (%)]

Show all working.

At time t years the number N of individuals in a population is given by
N = 5000 — 4250e™*¢ for some k > 0.

(i) Find the initial population.

(ii)  Sketch the graph of N as a function of t showing clearly the initial
and limiting populations.

(iii)  Find the value of k if Z—IZ = 250 when N is three times the initial

population.

End of Question 13

-11 -



Question 14 (15 marks) Use a SEPARATE writing booklet

(a)

(b)

(c)

Prove by mathematical induction that

z:(r2 + Dr!=nn+1)!

n
In the binomial expansion of (1 - %) , the coefficient of x~* and the

3

coefficient of x> are in the ratio of 3 : 2.

Prove that na — 3a + 6 = 0.

Consider the geometricseries 1+ (1 +x) + (1 +x)? + -+ (1 + )",
where x > 0.

(i) Show by summation that

n+1
1+(1+x)+(1+x)2+---+(1+x)”=%—l

(ii)  Hence, show that

G+ () () 0= ()

Question 14 continues on the following page

-12 -



Question 14 (continued)

(d)

(@

(i)

(iii)

From a point A (—p, q), where p > 0 and q > 0, perpendiculars
AP and AQ are drawn to meet the x and y axes at P(—p, 0) and
Q(0, q@) respectively.

Show that the equation of PQ is given by x = gy - D.

Show that the condition for the line PQ to be a tangent to the
parabola y? = 4ax is ap —q? = 0.

If the points P(—p, 0) and Q(0, g) move on the x and y axes
respectively, such that PQ is a tangent to the parabola y? = 4ax,
then the point A(—p, q) traces out a curve.

Find the locus of A.

End of Question 14

End of paper

-13-
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2016 Mathemohcs Extensien 1 HSC Trietl Examinchorn
SoLUTIONS

Seefion 1

Queshen 1 — B

R(-a,-1> , S3c¢I,8) , m=s , n="ad
= MXa + 0K, g = my: +hy,
"o+ m 4o
= 5C)—a-2) - S{8) —af=t)
St+(-2) §t+(-a)
o, = 21
3 3
':.:3 =c1

2, X(3,4)

Queston A2 — A

Cos 20 = | — 28n%0
2510?28 = | — ¢co520
Sihe = ﬁ(l—co‘s-w)

swr4x = £ (1—cos8x)

fsrh“i‘!- dx = £[ i-cosgx dz
= £ (x-fsinsx) te

Queshoa > — D

P) = ac)3 + ()* =130 + 6
=—4



Question. 4 — B
et & = ton—' X 5/
ton & = Q‘ff
B
then  cog (ton™ i‘) = ¢cos®
2
=

Question S5 — C

-l £ 3x-a <|

I < 3 £3

TS x s
Questhon & — A

Ne. @f Loays +v st apm&

—

Rueshon T A

Totod tuys  — No. c‘f‘ ~eyS to sit togethes
6! st/
480

—

i)

SN = G toS X

|
‘ ASIAX cos X. = Y oy
! O = AnxesSx — Y Loy
' 0 = Qeosx (Sihx—R)
O =2cosx on 0 = sppx — &
Cos X =0 SN = &
X = g, §_;LI he Solchon
> =L %r% e. 4wo sslefions

m:j i-



Queshon & — B

i3
ocf%+|‘33’rc<af=*'§
EY

o<)33‘ = e
==a
then 2, 2 4 & - 2(BY+ oy + *B)
ot > J
3
o al(-F)
—3
= 13
3
&uﬁ'.‘.‘;‘ﬁO:’\. Cl - D
21.-—.- 2x -3 and m)l-_—':j—-l =0
m, = & y = mx. —|
my, =i
tan® = (M’
“‘f‘_ﬂ’l,m-z_
+an§F= L -m
[+ 2m
|t a2n-
| = L =) or —] = 2 —m
| +2m _ | +2m
I+ 2m = 2A-m —~l-2m= 2-n-
3n = ' -m = 3
£
m =3 m = —3



Question (O — C

_.?1__.d.x,= &I dx
16 + Qu* 9 -gl*xa
=_;?1_f dx
il a
{F) +x
=2 b g\ .
‘Ixft tan (&_) t C
3 3
=24 x3 Y A . T W .3
q 4 +Cih (‘1-)
3-
zétan"(“‘q_&)*‘

End oF Section 1



Section 2

Quuestion 1|

(o) w=Qx—I

x = 3 lu+tl)

duw _
dx = &
d1_'=idu

N

]

* 1 mark 'ch‘ corect  subsbhcbon oF dx. and =z  withe duw and .
¢ 2 marks fa,- comrect lntegrabion ih tams of .

© 3 marks o converhny Prck answer ih terms of x £ oddiig constant C.

(b) :(i) o

2022 since thee are A C% , L's and AS

= {653 oo amfboemeautg

e 1 mack Fn" Comeul=  ansSwoer



Ploce. CS o1 eithe~ends = |

/‘\wande §F remaniny (eHers = - |
a'a!

&1
thea N0- of coeys of aman(n g CS e eithr ends =1 X 2131
= (00§80

o P(C3 o1 either ends‘) = 10080 UsIng Parn‘: )
4s2600

| L
| = 45

1 mocle for comect no. of wags of emangiig CG and § cendinng letters
& morks oo mwactﬂg_ﬂ.g_cn.unﬁn%_fqr cepetihons of A and L.

(C)_ letk X = Num b~ of- C}ues‘h‘ms ansuuered ereci:l-a

W Pex=6) = "C(F) (DT
—_ Doie (35 dec:mal. Pfﬂ(‘(’S)

* 1 meck for shoong substeahial effot fo vrite comeck expression
* 2 marks for corect probabitidy

i) P(xza) = |—LpPix=1)+ Pcx=0)]
-1 =[c,($)(3) + (£)°]
= 0. 2559 7%...
= 0.7s56 ( 3 deumat p!ace.‘:)

e 1 mark for comet evaluation of-’- pmlsczb"fi"{y o-f X=0 on X=|
* R macks fo- comert P&babf(L'f\él_ -




(d) @) I'4

3'.'.: Cus"(xr

+ f > X
/ 1

Fon the sketo , -thee mf-\tj e ntesechor podt o{l d=¢oS"‘x-
CM'\C‘ (ﬂ = -E‘ t . €. cos ' = £+ A

o cos 'x — % -2 =0 has pae real Solubion.

¢« L merk fro come bl sketching  both. equations .

s 2 mevks Fon corpecls  conoleSion.
(i) -f(l.) = wS"l"l'g
fo= 1

1= =%

f’(o.s? = 26508 =05~ F

I

fllos) = —=L— —1




then  x, = xo — A0)

=
= 0.38394% ...
<
oo X = p,39 ( 2 decimat p(aces)

e mevk -Foc comert volue c{l "F(O.S)
¢ 2 marks o coprece  differentbabion oF 'f(x) & volue oF f"(_o_.SJ

- 3 marks foc comect  answer

End of Questor [



Question (2

@) (i) {(x) & -P—‘(U itersect ith S
then fiad  the ntersechon pont  of =% and N =f=)

RIS S
x4 |

20x41) -~ X = xlxtl)
Qe+ -& = x*+x

O = x?*-x

O = x(x~-1)

“ =0 o . _x=]

and J =0 or J = |

Since 35 X

S itesechen podks ae (0,0 and Ciy 1)
e L mack “Ft:f showin g pent oF infersechion  cocArs fbc- x = -F(.L).
L+ R movcks e c,lewts seloiny  for oo tersechor pon€s.

. verfcad agymptote. x= |
hori 2ental aﬁmpboee : 3%‘1
intexcept i (0,0)

Limits + o5 x2es, y2da~

as x == . YD —eo

1-‘}’1 n.lg $x/;;)_
== F A== = = — = 54-4a
; /1| e
| (l.'lJ‘
S U -
sl T il it
- '
g=xl | !




o4 mok fc/ coreck vertced and  herizental qsdmpfo(:es
e A mork -f‘w comet  shape of the Cuwve cnd Pessﬁg_*{'hmgbL the

Intercepe  (0,0).

LG see solubion i (i)

verhicod ﬁSd.mpr&L t x=a

hoA Featal qsdmf;fu‘ce t :]-f—l

* 1 morke Por coreck invese funcbiow graphe includiig Mﬁn"-ﬂb&f?,
intersechior ponts and shape of the curve.

' a
(iv) e s xXx= Q- G|
Y+

yti= =%

Q- X

coa 3 = 2 - tohere A< X

22— X
o = X

Y Sy

0 L macke for sLoapping X anct Y wnables
© R marks for comectly frdng +he expression Re f7lx) .

(b) (1) PU) = (2+C-1)-1*4+ (-K)- | -1
=+ k~) 4+ l-k—|
=0

! oo  Since F[lJ=O., =1 8 a ot

* L mark {br corect  subshihdow OF x = whe PCX) and shomﬁs
PCl) =o.



Gi) If PO hes only one solubov and since x =( is & selubon,
s shaon in (1), thea x? t kx4 conot have any reak
Jof_u"h'cns) i-e. A<O --P:p x? 4 kot |

)

el §
= (k-2)Ck+a)

nod A

then (k-2)Ck+2) <O

AN .

T —A < k <2 ‘Fof‘ Onfﬂ e sclution "I"D exist ﬁx Rx-) =02,

el mock o shuong that e solution exist when A <O for x? +kx + 1.
* 2 mark for covect vales of k.

R o
(¢) G) x=dr(Fv>)
=f [ X 3a+8x-4x2)]
=
=Tz (16 + 4x— 2x*)
= 4-4x
2= Gl ~1)
Co K = —22(x~1) 5 s the form X =-n2(x-c)

hence &5 perfirming @ SHHM.
- L meck for Comectly & c,{ccvr'(-td shaoing SHM .

L) -Fr:m &), n=38 and ¢ =|

| oo Centre cF motion, s x= |

il ot endpoits , V=0
then O=32+8x—§x*



O= x?-ax-§
O= (x—Y4XNx+a)
then a=4 oand K=-2 oare the endpaits of the moboa
then o = M + (-2]
2

- 2
o c\.mph-l"-u:(e ¢ 3 yniks

L mevle foc  cemect  centre of  motbiov

L * 2 morks -ﬁ:m correcblt) :Fnd_lns_{fhe e:w(pc:ri(:s OF- +he motyon

* 3 maocks fo(' Coweck amp&-hde.

(i) maxiomum spe_ed cacuers ok contre OF moho
v = 334-8C1) - 4U)*

when  2.=|

i vl =& ms! (5 the mox. speed.

! 1 mark Frx‘ Comlc maximum Speéd

End EF Queston 12



QRuesbon. 13

X =0
z=Jo d¢
= C,

() ()

x = Veosot
=10 cos O

ok =0,

=(L0
=¢,
2= (20
x = j 12.0 ot
= ot tCa
ek t=0, X =0
Y

L]

en X =120¢€

and

3 = j‘—«l_o dt

= ~ (Ot +C3_

ok € =0, \ij-‘ VSinx

=00
=0
"..:('_3
:j = — |0t
U = J‘—IO{: €
= ""S_":}"f'(:q.
ok t:o/d=aoo

e \'"] = —~Gt* + 200

¢« 1 mark {oc Ca:reul:fj £ c.(earfﬂ d_ﬁffl?i?‘-ﬂg_- verbicel e:?ua'h‘on. mebiea
* R macks for oonf‘e;{:&-, & cter,\ft:j dmma_a_ hozontold equa'h‘ov mch o

i)

2
sihce G =£on"(?l—")
3
{ tan & = 4
' S 4 3
3 then os€ = & and sin0 = &
| |

Y

for stone 4o buest oker balloon Xz =g
I20t = Vit cos®&

2ot =Vt X %

20 = TV

U
= V = 150 ms"!

{-€-



© L mark for carectly shaomg thok__shine bursEs oater balloon.

_tohen._ 2 g = X

R marks for c«m'ed:i«j and cteﬁw_la- shewing thot V=ISOms™.

L Gii)  collision  acurs when. Yer>Ys
o dwe. =5t 200 = —-St* + laotsinG

2o = {aoksinh &
3

200 = (2ot X § wusig  pesule fron- (i)
200 = qot
20
! £ = 9

20

when  t= "9 ,

_3“’05 = —8 (?:‘-ig')a"' 200
= (75,308 ...

= |F8 m (nearest mefve)
co  tollisson. occurs (FS o above the ground .
« 1 mark 'PO(' -'S‘ha.cms substanbal Q(:fo.ﬂ‘t 4o sclue fbr comert Gme .

« 2 macks -ﬁ:/ (-o;rec.k(:( Sdl.')trics -fw time €t Of colliscon.

3 mocks -for* comerl hﬂ'?ﬁi_ﬂﬁ_m::’ﬁu

| s
(b) (et o= c»s"‘g‘ and B = tan™ i
' i s
' (osx = § tanP = (2
13
s J3 g
S |
3 i
o <<k o<p< X

then s (eos? €~ tan?R) = sin (w-p)

= S»‘f\vc.cdsfi = su&ﬁcoso(
3 12 s %

= 185" 13 3" 5
&

= &8



o L wark fer comek oo diagrams represenbng the given tngenenetric ratos.
e D marks -Fcr' corere subghion— af SinX Cvﬁﬁ
* 3 marks -{-‘or‘ comel substitahon 70 a'niﬁ oSk and comretC @nsioesr
(¢) () iohen £=0, M) =Scoo— 4aspe <"
= 5000 ~ #asoe’

= 780

*d mork for cowedt ansioer

(i) as 42, e o
4asoe ¥t - o

SoDO — ¢R50€ k5 5 o000
Njk
5000 }—m ——— — — =~
F50-
>+

o L mark  for comete  (imitw g population
C* 2 marke foe clearly showig the mikel population and comect: shape
o the curve .

(i) N = Sooo — yasoe Ft

A0~ oy gascekt
dt

= k (Sooco— )

dn
when dE =250, N = 3x O
= 250



ther 250 = k (5c00— 22 5C)
250 = 2780k
k = 280

2750
2 ks
o & k = |
dn -
* 1 mack for coweckly showiig that TE€ = k (5000-K)

2 macks fw con»egtfg ,,,schur‘\g.;For the ua(u.eof k.

End 010 Queston 13



Question |4

() Z (e +Dr !l =ntnen) !

e (124D UL+ Q2+0)a) « (3 413+ ..+ (W +)n! = nln+l)!

Step |, Shao +Hut +he skement s e for n=|
LHS = (1> +1) [ ]
= & x |
.
RHS = [ (l+1) !
< |l xal
= oL
since LHS = BHS
the stokement s tue for n=|

Step 2. Assume thot e stekement & thue -ﬁy n=k
e, (P01 + (2*+1DD2' + .+ (k2+1) k) = k(k+() !

- Step 3. Shod that the stokement s twe for n=k+t|
e, (P 22enNal o+ UAHDE  [e+0 > +1] Cer )]
= (41 ) et 2) !

LHS = kCletD ! + [kt + 1]kt D! woing the assumphon
= (kt) ! [k + kt)*+17
= U4 ! (kt k> +ak++])
= (k+l) ) >+ 3k+Q)
= (1) ! (et )(E+))
= (kta)! Ck+l)
= RHS

S the stokement s e for n=letl if €5 e for n=k



<» the stakemenk is due E:l mokhemediced  ind wed o

* 1 omack for  corvectly ond cleocly  shonis step 1
+ 2 morks for substantial attempt fu use the mduction assumphon with minor errers.

* 3 macks fon corre,e,tl«a waﬁg_ J_Qgp_a__m,,,rzge_gel,a

(b)) for (1= %)"

T=(r)-x)
=(r)(-a)"x"

foo 2t reu, Ty = ()-adtx?
- nla" =¥

4tlln-¢4)/’
n =
-for 2% : p=3 ! (3)(~a)31 I
2
= —n!la 23
3i(n-3)]

then coefBuent of 2 - 3
coefhuent OF x3 -

oA o¥

-/ +
,3/!/(n~.3))./
| atal BV Cn=3) 1 3
| —aon! 4!l (n=-y)!
_ Cll(f)/( }’.{(n—‘i)(n/()f - 2
P

—olp 43 (p)!



-aln-3) _ 3

P ]
—2aln=-3) = 1&
—aln-23) = &
-noa +3a = G
no. — 3aa+ @& = O

as rerigu}eci

1 mack Fu(‘ cofrect expressions of T4 and T3

° 2 maorlsS F:,r‘ cun”ect&] ~{<‘orm1rl\rj an ea‘uc\h‘m r’?f&‘h’-’\j the c,‘xf-'ﬁ‘u'@-xfs L its ratho
* 3 marks for c,iearta & comptefeué deriaing the given expression

(¢) (i) o= |
r= |+x 20 Since x 20
N=n+|

a(r¥-1)
using Se= " r~1

_ [t g ]
[+ 2 — |
- ((+tx)"t! —

X

So Sy= L) 1 a5 reguied

* 1 mark for clear proof r‘nctud:ri;} ex‘ph‘ciﬂgj Sfﬁ'h"g_ﬁnere are._(n+1)_temms

(i) fron part (i) .
| I C1tL) + ClA)* 4+ oo £ (AL o 4+ (LX) + Q)
+ (x)™ = (XN L

C b



the coefficienk clf 2" ov LHS s

(F)+os () (71) +(2)

the wefQuent OF x' o RHS X

F 1 1
L)™' ._L—_(n )x . n“) (pu D™t &
X 2
+
= L * (nr‘)')(.r-‘ + (:H)xv‘ + ...
n+ |
Oﬁ_Mfei.dek\.tf‘Oi‘:,JC " ¢s Urtd
L ) r
for X _thereis no term _in X
i n+ |
eo  coeffyirent of " on RHS s v
Hen eﬁu&‘hnﬂ ca_(—F.um*—‘S P X" en LHS and RHS ZFives !
n—{ ; r- n+1{
(r)+(r )+ i (,.J = r+l) qsmfiufred.

* 1 mack for clearly derin g the coe Phctent oF 2" on LHS
* 2 merles 'for c(eo.r(,\tj de(i\hﬁﬁ the (,«otfﬁu'ev\k OF ™ e RHS
| "%{
——=—EE .,_A{" .:‘l)_ (0)’1) s

(d) () =1
il

J '*h+e'~c(-'f>{- = ‘L

then  y= Fizu-(i ﬂ(_[”o) S e
g=1=p* |
Hp=py—1%

: o X = HEE_ g - F as I'E‘)L(l?'@(:‘



e L mark f'or correc(:i(a dertoing  the gradieat and v -intercept

* 2 marks -Fur z:wrectg and c-leo.r(% den‘o:rig +the E.ﬁl\-{ﬂth'm oe the Unhe

Qi)

|P PQ s a '(:a@fe;d: 4o the pﬂf(\bo{ﬂu thea there s ol cne
wtersection. pant off PQ and  pepabola.

then Q:lulr‘\s .S‘iri‘:u.(‘&ﬂnf‘cu&fﬂ Pcr iateasecten Pur'\(:
subgshhte I = ng —p to da:: da

P
gr= an (g5-p)
2 4a =
J 7’13 tap
_ Yap
O =y’ = -4t Uap
‘for ;e intersection Pomt there i€ oa lt’ wne scolatyor 1o Che
above equabion  je. A =0

ten A= ("j:f’)" — Y Cthap)Cl)

= M ——Iég_F

‘11
thea 5 = __._L“’Qtl ~ l6ap
i
o = féa’f'“'“ - {6q(>?1
o = féap(a_pﬂfz"‘)
then “'J&P =0 or ap- ¢f =0

<5 o\_'oﬂatz =0 o reeiwied.



04 mark for covecte substhihuion of the hoo equations: o get a quadratic Eﬂuaﬁon
© 2 macks for comect expression of  +he. cliscrimin ank
* 3 macks -f‘or‘ _Corru{-f\cj and C;(ecur(,ld deriving +he ,—etim'red expression

(i) swce for A 1 = -p and 4=1
subshitwee p=-2z & q’=d vito  op- ‘iﬂ =0
+hen -C>._:x'_—-j" =0

o% y*=—ax  is the locus off A

1 mark for eorreck (DLMA
End of Question Y4

End of Paper
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