Exercise 12D: Solutions
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1 We know that the point P(z, y) satisfies,
FP =RP

Vet + w-3) = /(v (-3)’
2 +(y-3) = (v +3)
22+’ —6y+9=92+6y+9
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Therefore, the set of points is a parabola whose equationis y = %.

2 We know that the point P(z, y) satisfies,
FP =RP

2 2 2
VE - (-7 = /(y-2)
2+ (y+4)° = (y—2)°
$2+y2+8y+16:yg—4y+4
2 +12y = —12
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Therefore, the set of points is a parabola whose equation is

2

=

y= 1.

3  We know that the point P(z, y) satisfies,
FP=RP
J@—2 192 = /(2 (-9
(-2 +y* = (z+4)°
z? —4w—|—4+y2 — 22 + 8z + 16
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Therefore, the set of points is a (sideways) parabola whose equation is & — ?—2 - 1.

4 a We know that the point P(z, y) satisfies,
FP =RP

V@0 +9? = /i@ ()’
() +y° = (z+¢)’
2 —2f:;13+c2—|—y2 =z + 2cz + ¢?
y2 — 2cx = 4 2ex

y2=4cx
2

z=L.
4c
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Therefore, the set of points is a (sideways) parabola whose equation is z — y—c
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b The parabola with equation z — —z— has focus F(0, ¢) and directrix = —c. For the parabola z = 3y?, we
C
1
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have yrie 3 sothate = TE Therefore, its focus is (1/12,0) and its directrix is at & = BETE



5 a We know that the point P(z,y) satisfies,
FP=RP
VE-a?+@-0 =/ o7
(z—a)’+(y—b)’=(y—c)?
z? —2a.:z:+a.2—2by+b2 = —2cy+02
22 — 2az + a® + b* — ¢ = 2by — 2¢cy
22— 2az +a® + 02— = (2b— 2c)y

Solving for y gives, y = (2% — 2az + a® + b% — &2).

2b — 2¢

b Leta=1,b=2andc=3inthe above equation. This gives,

Y= 2b_2c($2—2a$+a2+62—02j

1
= —5(32 — 2z —4).

6 Since the parabola has a vertical line of symmetry, its directrix will be a horizontal line, y = ¢. The point P(7,9) is
on the parabola. Therefore, the distance from P(7,9) to the focus F'(1,1) is the same as the distance from
P(z,y) to the line y = c. Therefore,

FP=RP

JI-12+(09-12=,/9-0)
62+ 8% =(9—¢)?

(9 —¢)? =100
9—c=+10
c=9+10
= -1,19

Therefore, there are two possibilities for the equation of the directrix: y = —1 and y = 19.

7 Asthe focus lies on the line of symmetry, we can suppose that the coordinates of the focus are (2, a). The

distance from the focus (2, a) to P(1,1) is the same as the distance from the line y = 3 to the point P(1,1).
Therefore,
FP = RP

V=224 (1-a)? =2
1+(1-a)=4

(1—a)?=3
l—a==++3
a=1+.3

Therefore. the coordinates of the focus are either (2,1 + /3) or (2,1 — /3)



