SOLUTLONS
x=lp - P= 2
- 2_ 2 =~ x
Yy=2p"-2=2 (£)5-2

3 (a) gradient= 59*-Sp* = Sq:+#)d6) .3._1?
10q- lop 10¢qf)

Equahon i1s Y- Spr= A4P (3¢~ 10p)
Qy-lop?= qz- Iom+px~IOPz

28 = (q+p)x-1opa
Y= (@2p) % -5pq

(b) Focus s (0,5)
S=(Pt0) .0 - SPQ
2

—'f+an3em 15 Y=o
y-opr=px ~lap
Yy=px-op’
g=pE- ap O
y=qx-aq- B
qoe—pax ~ag+cp’=o
x(q-p) = 0Q?-ap*
x= a(q-pP)Cq+P)
q-fP
sobs tn() Y= pa(q;&p)—ap
=opq rap=-ap*
CeMos [a6p+q) ,an,]

(b)

® -0

= a (q4p)

And 08 = aqr+a

) [39%@3, ,597—;;%2:)
, acpiat)]

MR

apq +Q_GL;;£91

R = [ acp+q)

=[ep+), a([g+g)7-]

Now showthis pom—f hes on x*=Lay
LHS =02 RHS = Lay
= a2(peq) =ua.alp+ar?

7R
_ LHS = RIS

. parabola bisects MR
6 Sisthe foaws.” Sis (o,a)
Tangent at P 1S y=p* ~ap*
Equaton of lahs rectum s Y=o
P@s afocal chord - pg 2~/
To find L solve y=&- - - ..@
9 =pac-ap®.
o a=pa-apt
px = apr+a
- w+% =a.(p-t.'15)

SoLis [alped) , 0]
Fence SL = o,Cp-a#) ( horizontal Line )
Y

-©

Now PS « distance of P from foecus

= distance of P Fom directrix
= ap*to
(botq=- ")
- 2

a(P) + QU

= a,(..L -n




f Hence Ps.Po= [ap™a) ( %,+0)
: = O«L(pl-u) C-‘}’_é )
=+ (I + Pl*'é'—af L)
= 0> (pred +2)

2
And SU ‘CO'CP*'#)]?':. 26?" _‘I;)L
.. S22 P5.PO
exh , y'=22x2-=
@ gy eEEeg

i ot p,H': %.—'P
E—'rnormal 8oy - ?.p’-= -% [x~ Lep)
py-ap3 =—x+ ip
atpy = 2p+hp
detpy = 2pitlp. - - -
i ac-t'q,s.-. 2.(13-!' LLcL . e - —@

(b)

Y=2(p*+ pasas) t¥
= 2CpP+pq tq +2)

sobs in @ e+ 2p (_p’--qu_* qf‘+2.')= 2.p3+l-lp

: G- py-qy-= 2p3-2 4 lp-lig
x+ 3}3-& zpzq+2Pq,1+gp/= ;p’-g-t-){p
- x = - 2p%q - 2pqt==2pLp*a)
E..Ris [:qu(p-tq) y & C_P”'l-pq;t-qf-tL)J
| Butpg=-!
5.WR s [ -201)(p*q) 2(pr-1t Q2]
i =[20p+, 2 (pe q )]

o ose=20prq) . PEa= 2‘-5_-

y= 2 (p2qi4t)

2[( p+q ) -2pq+1]
2 [(pra* +3+y
2 [epe3] - . . ©
sops@ te ® y=2 [@)L"‘:"J
: 7’[%—2* 3)
xie
2

SLaxta2y-12 = 20Y-6)

fo

]

L]

yp-q)e2 Cp-0)(p=pa+q) +“(?“7—>

Y= pxz-ap® Sl
(k) gmmenfcrf “Jangent I1s P
_:gradient of normal ¥ ~Y%
.+ equatn of line fom s «
y-a=-k(x-o)
py -pa=-=
X+Ppy=pa
y=px-op®. - - -@©
: x+py=pa- - -
Esobs D inte ® giues
= x p (pa-ap*)=Ppe
sc+pie—api=ap
% (|+p)=0aP Cp2+t)
g S x=0p i
= ap)-—a
= suks nte® Y =pacp"P-o P"P
=0
E NS (ap©o)
= tence, the loeus of Nis y=0

ac“:?y o, m:sz
a=

f-. Equahon is X Xo = 20 ly+Ye)
e, ~Rx=2.3 (Y-
~2x=ULy-l&

ax+uy-lo=0

= actay-8=0

Q o) y st -at?

| (o) when yeo, O=tx-al?

t o =atl?
. x=at
ST (at,0)
when x=0 , y =t (o) —at?
= —ot?*

T Ris (0,-at?)

:f: PT= J (aab-at) -+ (at*-0)"
- (e oD
=JaTtrra™t® = atJiter




: PR \T@ah-O)‘—+ Cati+ath®
= ra}-ti—.‘, ua}tw
O.atJ |4 £%
. ratho ¢ ot J1+ET tQatJIrEr
= |!2
But sthee divtston 1s external then
the rattic 18 =11 .
(d) 8P = distanceof P éremdirectx
= qtt+a
= a (t2+1)
SR = a+at*
sal1+t®)
=, 80 =8R

© £SPR = LSRP (opp €q, sides th
1508 &

~.m makes equalangl® win The lines
SP and The y-axis.

iD) o=ty - kas=2,a5}
E -Ps fa%‘p,ép") = (p, P

mud pourt of of = (g_g_P , 0+% 1)
5 2-
€5

2
S, ote B and p= A

2
subs into Yy e IF - (25
b L

-+ Y=oC




