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directions:

» Answer all questions on separate answer paper.
e Show all necessary working.
¢ Marks may not be awarded for careless or badly arranged work.

Jutcomes examined:

¢ PE3 - Solves problems involving polynomials and parametric representations.

+ PE4- Uses the parametric representation together with differentiation to identify
geometric properties of parabolas.

QUESTION ONE (2 MARKS)

Plx)=x+x"—21x—45

(a) Show that x + 3 is a factor of P(x)

(b) Hence factorize P(x) in terms of its linear factors
/

QUESTION TWO (6 MARXS)

Consider the equation r©+2x—6=0

(8) Show aroot exists between x = 1.4 and x= 1.5

(b) Using the method of “halving the interval’, determine wh]ether
x=1.4 or x= 1.5 is the best approximation to the root correct to

1 decimal place

(c) Use Newton’s Method once with an initial approximation of x = 1.45
to determine a better approximation to the root
(correct to 2 decimal places)

QUESTION THREE (11 MARKS)
P(2ap, ap?) and Q(2aq, aq’) are variable points on the parabola & = day

(a) * Show the equation of PQ is given by:

+g)x
_ 24) ~apq

(b) TIfPQ is a focal chord, find the value of pq
“(¢) Show the equation of the noﬁnal to x* = 4ay at P is given by:
py—ap’ =2ap-x
(d) State the equation of the normal at Q

(¢) Find the locus of the point of intersection of the normals at P
and Q

Marks




QUESTION FOUR (4 MARKS)

Marks
The polynomial 25 +ax’+bx+6hasx—1 asa factor and leaves a 4

remainder of -12 when divided by x + 2. Find the values of a and b.

QUESTION FIVE (6 MARKS)

T

x* =day

Nerimoy

NOT TO
SCALE

A 4
R

The diagram above shows the graph of the parabola x* = 4ay. The normal to
the parabola at the variable point P(2at, ar®), t > 0, cuts the y axis at O. Point

R lies on the parabola.

(i)  Show that the equation of the normal to the parabola at P 2

isxhty=af’ +2at.

) )@} Find the coordinates of R given that QR is parallel to the x axis 2
" and ZPQR > 90°

(iif) Let M be the midpoint of RQ. Find the Cartesian equation of the 2
locus of M.
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Ouestion Three

() m of Pa= PTA
. )
E Fra- u-apr= P+q (x-2ap) -
Qo © 4 P a LA P R\
2y - 20pT = P +G R - 2ap¥— ;la_éacb, )

}
¥
4

. 28 = (p+q/)oc — ‘aop()q/ @ \i
= (p+q)xX — opgy ' }
— Y,

(b) TF PQ is o focal chord it passes thex (0,a)

A = — QPG‘V
~py ==t O
(C} 7(/7’: 4\@%
Y= %a Eqn of Nocwod at P \\\
~yl = QZa y—apr = -Jﬁ(xvaap) }@
“y'(aapy=p © py-epis ~x v dap )
~mof T=p i py —ap® = Qap— x as regld

‘.MOP(\J'—'—w/‘{/)@

(dY 44 —»GLC&3 = Qaaé,_* . @

Question Three continued . - -

() Py —ap® = 2ap—=x= (D
gy —aq® = g — = (2)
(D =(2): py —9y -ap®+ag? = 2ap- 2ag,
Py —qy = ap’-aq® + 2ap - 2aq,
~ -9y = aCP‘“Cl_/){P?'—e«Pq/fq{"jf éaéip )
~ 9= alptepg tgl) + 2
subst ¢ - (1)
ap(p*+pq+q’) + Aap—ap’= Zap -x

~apPrapq rapg’+ 2ap —ap®s dap -t

L= —apiq - apq”
s X = —apq(pt9)

= Point of Intercection of Noreads has coards -
|

0
[""f’%r)*qf) y a(p*+ pgyg>+ 1)]

Now x = —apq(p+q) and y= a(p>+ pq +G>+t2)

Y _ g2
P+ = x e i A +pq + 2
P ~apa, - ) o
Buk pg = — ! S (pra)T-2eq vpg 2
prge Y > T a=(2)T 3
- _8_ = _UE_L + 3
ay = 2 4 Sé;
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