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Answer all questions on separate answer paper.
Show all necessary working.
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PE3 — Solves problems involving polynomials and parametric representations.

PE4 — U.ses the parametric representation together with differentiation to identify
geometric properties of parabolas.

QUESTION ONE (2 MARKS)

Pl)=x"+x*—21x—45

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

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

/

QUESTION TWO (6 MARKS) /

Consider the equation P +2x-6=0

(a) Show aroot exists betweenx = 1.4 and x= 1.5

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

1 decimal place

(¢) 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)

QursTION 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:

+qg)x
y:(p 2q) - apq

(b) IfPQ is a focal chord, find the value of pq
. (c) Show the equation of the normal 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
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Marks - ' EXTEMSION T
The polynomial 2x° + ax” +bx + 6 hasx— 1 as a factor and leaves a PR A,

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

QUESTION FIVE (6 MARKS)
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The diagram above shows the graph of the parabola x* = 4ay. The normal to ) . - . o
¥ e 2p o Py = (kB (-5 3) (1)
the parabola at the variable point P(2at, at”), t > 0, cuts the y axis at Q. Point ’ T -
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a) m of PQ = p+9 0]
Eqa of PQz Y-ap> = Pw(xriap) : r\
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N T PR s a focal chord it passes thw (0,a)

L= — apy,
;;.PCV =-—1i @
y = 4§LU
Y= 7/42@ Eqn of Nornod at P: \\
Lyl = QZa g—apr = ~_f'5(1~£2ap) }@
“y'(@apy=p O py-epds —x * dap )
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Question Three continued . - -

(e) Py =ap® = asp—=x (1
Gy —oaq® = 2aq —n (2
() =)= py —qy —ap®+aq’® « ap- Aag,
Py —q¢ = ap®-aq? + 2ap - aaq,
= -9y = alp=9)(pT+pyrqh) ¢ 26.Cp )
Cg=alppg tgd) + 2a |
subst y -» (1)

Q,P CP1+ P% +CV> + QQ,P e 5?»'%93 = :Z‘lf} -
Lap4 ap*q v apgt+ Qap — q??}. = Qap ~ .
X o= —apiq - apg’

X = ——a.pw(p-rq,)
= Point 0f Tatercection of Normals has coards - -
0, O -
l: “CLPCV(()Jrq/) ) @ (f)“ tpg Yot o+ :1)]

Now x = —apq(p+q) and y=a(p+pq+grt2)

B - ot 4ot
vq = = A A A
P {QPCL/ Y 2+, @
But pg =~ @ CP*Q’) - 2pq tpg + 2
g = -4 (% >1+3
- 3.5_ = _7_(’__ + 3
oy = 2+ 3@?/
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