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1. J5hew that the equation of the normal to the parabols = Jat, ¥ = at® it the point
where t = T is givan by & + T = 20T -+ gT2.
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¥ A

£ =day

NOT TO SCALE

P(zap : rggﬁ}l and Q(?:aq . aqg} arc two points which move on the paraﬁmla‘x’ = ey
such that £POQ «90°, where C?{U \ {)} i the oofein. A {a{ prgltal pt g }l) is
the midpoint of PQ, R iv the point such that OPRQ iz a rectongle.

N Show that pg ~—4.
iy Show that R has coordinatos («Za(p rq),alpt ¥ g‘}},

4if} Bind the squation of the locus of K
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3. The points P(2ap, ap’) and Q(2aq, ag?) lic on the puriboln x2 = 4ay,
(i) Show that the coordinates of the mid-point, M, of the ehord P2 are
[af;,rf rq), Spt e @’3‘]*}

fiiy  The chord PG s a Focal chond, e pg =—1.
Find the equation of the locus of A and describe the foeus of M peometrically.
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P{Zap,ap'), @(teq,ag") ond R(Zer ,ar®), where p<g<r, arethree poins on
the parsbols x* = day,

() Use differentiation to show fhat the tengent to the parabolo at (7 has gredient 4.

(i) W ithechord PR is pacailel to the tangent at O, show that p, g and F are consecutive
terms {n g adthmetic soquence.
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HOT TO
SCALE

a
The diggrun shows the graph of te parsbola x=4 y andd the tangent ab T2, 17 and
FPi2p, pz}_ The tangents intersect at potat K.

{i) Prove (hat the equation of the tangent 8t 7'is y=13— £

(i} Show that fhe coondinates of point K, the point where the tsngents at T o] F
interseet ae (p + 4, P :

i) The ongle TRP i o right angle,

Show that the locus of K is a straight e,
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6. Consider the purabala & = day whers & > . , o
The tangants at Pf2ap, ap’) and ( (2ag, ag’) intarsect at the point'T.
Let &fa,al bo the fueas of the parabols.

l;'.il Fhld ﬂﬂﬂ Eﬂmdiﬂﬂgw «l}fT| »(?ﬂ“ J;rla‘}f assine the ﬁq‘*ﬂﬂiﬁm af the
lungent pt Pis pr—y—ap’ =0 )

G} Show that SF=ap’ + q

{iltr  Mow P and ¢ move along the parabola in such a way that &7 + 50 = dg
Find the locus of T under this condition.
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7. P{6p,3p*)is 5 point on the parabola »* =12y,

&)

(5

(iif)

(v

Showe that equation of the nosmal at P i
x+py=6p+ip

@ Is the point whers this notmad meess the p—axis,
Find the coordinates of .

Show the coordinates of R which divides D externally
in the ratio 2:1 is (-mﬁ p:3pt el 2).

Find the Cartesion equation of the locus of £,
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8. Pl4p,2p*yand ((4g,24") are two points of the parsholax® =8y .
The chord PO subtends a right angle at the origin O,

(iy  Show that piy= —4,

(i)  If Mis the midpoint of PO, find the locvs of Mas P and 0
move on the parabola. :
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9. The two points P(2ap,ap®) and ({2aq,aq%} are on the parabola x* = day,

i The equation of the tangent to 5” = day st a point T(20t,a0%) Is given as ¥ = tx— .
Bhow that the tangents at the points P and  meet at B, whers B is the
point {ahz + q),ﬂpq} .

il As P varies, the point (0 {s always chosen so that ZPGQ 18 a right angle,
where £ is the crigin.
Find the locus of K.
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10 1e points Pf2apap’) and Or2ag, ag®) 1ie on the parabols & = day

. L Pt
(i) Show Mt the gradient of PQ s ﬁ«;ﬂi

pun

(i) Show thal if PO passes through the focus thew puy =

(iii)  Find the equalion of the locus of the midpoint of PE Pl
foral chord.

10
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Answers
- 1 v ie o [P x r_,(.f
L. o k= Le € *’ ﬁ%}i = e
'b(f» ot * f i A
S A AL
‘ - el P
Tda v
o= A
E"-"'.‘“*?’Lf"ﬁ&?;«- - ’E@;{ T g 7;53;&?:‘ 'E?';’a,?'"
gfmﬂfﬁrdyf’?i o A . Co o
;g.fmwf:r‘q"n }’7’ sptrmang apd 0 ""b" - ‘:t :«« toe F’«F—”(* _'n‘,({:r
» Fy-a 0 = ex pdaf
X+ Ty = AT . a7’
a_p“\': i _ :
2. i Cradient ar:-iw--mg p. Similely geadient 00 =1g.
ap

o OPLOQ =+ dp lge-] Lopg e d

il ‘The diagonals of a restangle bisect oach other, Henoe M is the midpoint of CR.
Hence ot R, £(x+0}= a{_p+ g) md L{y+ {J) = %a(p Yhg ’}.
Ak Za{p " q] gl y = ﬂ{p tig *)

3
AR, y= r,r[{};- + q) : u-flpg} = a{(i;) * 8}

Hence locug of 8 has equation x° = dafy~8a).

3, Ay Plap, ap? Q(%ag, aq%)
_(2ap +2ag ap®+ag®
p= (2202209 8y a0)

M= (f":!-’ +k %(p" + q"’))

iy r=alp+q) »= {gi{pj + ejz}}
yﬁg{ép*nr)i—lpq}
4 '
y=35ip+q¥ +2}
2 .
= DA
3”2(H272J

IZ
= b
4 24

2
% =2aly~a}
which iz a posabobs will veriex a {0, o}

and fozal langtl %m
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If PR is parallel to tangent at £2

4, v af®=p* rep
fooy=L¥ ii. gradient PR it = rep
2afy—p 2z —tewm g
N ) 2

,.E:EX=§' st
Hence tehgest at (7 hog geadient 4.

5. G y=

al [, rii, y’ﬂ%‘ﬂﬁi

y=i
¥ = Hx—28%
y»:sr;‘:—lfE +7

¥
pEtr—t

;{li) salving y= fx- & ond PE L pz simultaneously
pr—p mizar
pr=txmpter
ap=={p~thps1)
pEd
r=pat
y=tfp+1)-i°
st -t
=
K={p+i ip}
(i) 2 L TRP=00°
pHie=l
s Riglp -1
which is a point ¢ the line ¥ = -1

P

P+ pely

Fegwg—p
o B g, v are in arithmetic progression

6. 1) 4 y
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aplptr) —g - p 0
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- Qa(;ﬂm .pﬁ f{vf-&d o
f’i‘::'; S’Aj T+ Se R g A

aa/ﬁzfs‘«'- P ﬂzmﬁﬁxﬁ

&ffg{}fi’ z Za
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=y {’:/3? ag)

)= p12p 2"
2

e 2 + At
e

L

M=

2= =fg

= .?,".a.i & i?},’

=

P _fﬁn{(? sa)  rr  Ffocus el
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/oxH .4?,1.4
et ey
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<x o (p#7)

4° f[%r*?ﬂ "7”/X
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10. o - oy

9 =G
) Py L — 2oy

(b},
_alprgip-q)
Aalp—q)
Sz
(i

Vuation of foe PO

J-= (T[? :i%i(f MZ(JiJ)

1F PG passes throngh the foeus (0, ) then

By
JEL Y 0 7
3 {-2ap}

g~ gt =

Dot Tetgrt o =200 - ey

g w - 2atgeg

iy e

{iii}.
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Midpoine of PO s ¢

e 2 g
M%[lap ag ap laq)

2 2
= (ww * ffl.%{ff it }J

Lx=alpEy) la peg -;,QL

o
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sines g = =1 {a foeal chord)




