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| | PROBLEMS & SOLUTIONS

Problem 105 - Let two co-planar For PP/ , y—yi=m(X—Xy)
parabolas be placed in such away that y — yi + mxy
the only point of intersection is the ver- | R - M
tices of the parabolas. Now, let one pa- Hence, the y-coordinate of P’is
rabola be fixed and let the sfecond para- m?p + y — mX,
bola be ““rolled” along the first without | mitl
slipping. Find the locus of the focus of | Now look at m?p + yy — mXi.
the second parabola. i 2% X42

solution: Let the parabola 4py= —x2 | m.=4 iidp
«roll” along 4py=x? without slipping | and by substitution
Fig.’ : 4x42 %2 2% -

(1) VP = V'P, since there is no slipping : hp ph P = ¢ p
- wich says that y-coordinate of P’ is
(2) FP =F'P because of original sy - . : ;

: . | always 0. Now, since P’ bisects FF' by
mmetry with the x-axis. T — ’
(6) we can construct F'P” perpendicular
to the x-axis to from A VFP'= APF'P’
ann VFE=P"F’. Reverting to coordinates,

we see that the y-coardinate of F'is

always —p. Hence the locus of the focus

. | of 4py=—x2 is L={(x, y)ly= —p}
a5 by o by SlePealy
| 4ay o L
(3) PP’ is tangent to both curves OLS ol edd 733 AY §)ladys &5 bl JUsgy

since P is the only point of contact. Note |

5 AT I g0 Adlealin b .JLE._\L..&:\L:.MU.\-'I- A..(‘_st.p
that arcs are symmetric about P'P.

S35 a5 plami) (6 5 daul gy 3l edlind b &S olglael

4) 61 =Q; by original symmetry 155 5 Lglmel posal O Az b ol 33t WP -
with the x-axis. S
4) AFPF’ is isosceles by (2). : S
“(6) PP’ is the perpendicular bisector Jok = date ks Obtujd (ol poal ons S

of FF' by (4). | eSO ol podand 038 Shoad Ol (o0

cdl oS a4 gaie Ol pa 6351 deres _Olgiel Slw
Sy paie —Olgil Sohne Ol 3 popmothelon =1 5!
| = el e —dn)l paleOlen Ol s (sl
I e Ol s Olal 55 jLLES el Llé o0l
| Ol e Ot (58 ek Y slat

Now let the slope of PP’ be m then

e i g S
the slope of FF’ is ——__—since PR LR,

For FF' , y= :-S+p-.=>-x=me—my

=3 8035 OIQ, \APdino
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