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1. ,E'rh@w that the equation of the normal to the parabola @ = 2o, ¥ = af® it the ol
where £ = T iz given by @ + Ty = 2aT aTe.
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xt=day

NOT TS SCALE
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P(f«!ap . qu} and Qiﬁaq . czqa) arc twh points which move on the pmﬁabala‘x“ = daay
guch that LPOQ =90°, where G{U . {}} ig the orfgin. M{ alprd), —%a{pz g }} ie
the midpoint of PO, R is the point such that OFRQ iza rectagle.

) Show that pg=—4.
i) Show that & has coordinatos (;Eaf pghalp’ ¥ g"')}‘

“4if) Find the aquation of the locus of X,
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3 The points F{2ap, n‘juij amil (e, a2} lbe on the parboln x2 = day,
(i) Show that the coordinates of the wmid-point, M, of the chord A0 e
[ﬂi.ﬂ +q), pt s q*z"]f]..

{iiy The chord PG is afocal chond, e, pg=-1.
Firiel the equatien of the locus of M and describe the Inens of M peometrically.
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P{Rop,ap’), Qtag.ag") and R(Zar,ar'), where p<g<r, aoihres peints on
the parsbola x* =4y,

(3} Use differentiation to show that the tangent o the parasbola at ) has predient g,

(ily Hihechord PR 35 paralle] to the tangent at 3, show that p, o and & e consecutive
terms {n ag withmetic sequence.
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The disgrun shows the graph of the parghola ¥ =dy andd the tangent at T(2, 17) and
F2p, ;f}. The tangents intersect at potat X

, \ @
{i)  Prove that the eguation of the tangenl st T y=fx -1

(i} Show that the coordinates of point K, the point where the tangents at T and P
interssct are {p + £ pfh ‘

i) The angle TEP & a right angle.

Shovwr that the locis of & s a straight fne,
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6. Consider the purabola x° = day where @ > 0. o
The tangends at PyZap, ap’) and ) (2ag, ag) intarsect at the point T
Let So.a) be the focus of the prranla.

g1 Find the coordinates of T, (¥ow may assune the squation af the
langent 6t P is pr—y—ap’ =0 )

Gl Show that S =ap’ + a

iy Mow P and @ move along the parabola in sueh a way that 87 0 50 =g
Find the logus of T under this condition.
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7. P{6p,3p")is & point on the parabola x* =12p.

(i Show ihat equetion of the normal at P g
T+ py=6p+ip

(i) 2 is the point where this noonal mmeets the p —axis
Find the coondinates of .

(i)  Show the coordinates of £ which divides PQ exteenally
in the ratio 2:1 is {~6p,3p" +12),

(ivl  Find the Cartesion equation of the locus of &,
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8. Pldp,2p*yand (N4g,24") are twe points of the parabalax® =8y .
The chord P subtends e cight angle at the orfgin O

(i} Show that pg=—4,

(i)  If M is the midpoint of PO, find the locus of M a8 P and £
mowve on the parabola,
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9. The two points P(2ap,ap®) and O{2ag,ag) ave on the patabola x® =dgy,

¢
Iu

The equation of the tangeot to x° = day st a point T(2ana") is given as y= -,
Show that the tangents at the pointz P and § meet ot K, where R is the
podnt {a{p e q},apq} .

As P wvaries, the point £ i9 always chesen so that ZPOQ 18 & right angle,
where () is the origin,
Find the locus of K.
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10. 1y points P{2ap,ap’) and Q;’Qgt@, ag’) lie on the parabul & = day

) . b +4
{i) Show hat the pradient of P s g«f;&g«

“

{iiy  Show thal if PO passes through the foous they py = -f

(illy  Find the equalion of the locus of the midpoint of P IE Plisa
fopad chord.

10
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Answers

. T e pley
L ks kel ) A T
?}f & ottt aix i
4 - : i
’ " 2t /
T Xa ,
L= A
aflargd. &T; o ﬁt—:-(l’ = 7 = Ral , A E al®
. . ( , e E i v £ T e,
;wxfd’f»f;-wf of il = - ;’{- . Co '/
oy = &TT = ks daT )

apufion o sl
M « Ty-aT? = ax pae7
X+ Ty & AT T 3

3
s le] A _
i Cradient OF =-§P~—- e % p. Similarly gesdient OQ=1g.

4

2.
< OPLOG v dp tge-] 2 Py il
il The diagonals of » rectangle bisect each other, Hence M is the midpoint of (OF.
Henes at 7, i(x * G} = a{;} + gr) ad Jz-[y + {J) = %a(}} fag i}. .
R Za{p + 4;) wd = ﬂ(p tag ’)

3
AR, y= a[( P q) ' m-Zpg} = a[(i;) ¥ 3}

Henee locug of B has equation x° = 4y —8a).

3. 4 Pl2ap, ap®  Q(2aq, sq%)
p=(20L 5220 g;em%gw“}

Me (tr(,n + gk, gf{,‘i‘ + QQJJ

i ox= y =it g gt
N r=ulp+ 4} y_(zip uj}}
yﬂg{{pw)*—lw}

a 4 n
y=stlp+gyel)
PR

. £
3_2'»[{2 + 2)
;2
Eﬁll‘a

$i= Faly - ak
which is a pirabola wille sertex af (0, @)

andl fegl Tength %m
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4.

.
booy=4x

.y ‘
,.E=~5IEI=§! e g

Hence uhgent at { Tog gradjest 4.

5.

al {31, rI‘J, y‘m%xzr
y'=i
4
yu I = X~ 28
yem-2t4d

e rx—tl

(iiy  solving y=txe= & mnd y e ps - p* simolteneeusly
pr—-p eiz=1r
pre=tx=p - i
Hp=={p-tip+ 1l
p#f
r=pai
ym(pﬂ}--vs1
w1
= .I"I'J
K={p+1Iig}
as £ pRP =007
pXt=-]
SR s {pEn-=ly
which is a point o the ling ¥ = ~1

i)
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R RPN ARy
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= gi(féif 1)1
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IF BR is pamallel to tungent ot ©

s B ¢ tredn asithmetic progression
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