Exercise 12E: Solutions
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3 a The equation can be found by noting that the z-intercepts are = +5 and the y-intercepts are y = +4.
Therefore, the equation must be
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b The centre of the ellipse is (2, 0). Therefore, the equation of the ellipse must be
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The centre of the ellipse is (—1, 1). Therefore, the equation of the ellipse must be
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Let (z,y) be the coordinates of point P. If AP + BP = 4 then,

VE-1D 48 +,/@+1) +y" =4,
thel:h'f(:e—1]2—1—3,#2 =4— 1#(m+1}2+y2.

Squaring both sides gives,

(-1 +92=16—-8,/(z+1)2 +92 + (z+1)2 + 42

Now expand and simplify to obtain

32—23+1+y2:16—81#(:|:+1)2+y2+ﬂ:2+2$—|—1+y2
—22 =16 — 8,/(z + 1)? + % + 2z,
Az 4+ 16 = 8, /(z + 1)2 + 42
m+4:2\3[:ﬂ+1)2+y2
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Squaring both sides again gives
z? + 8z + 16 = 4(z* + 2z + 1 + 32).
Simplifying yields
2 g2

12 = 322 + 492 L
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This is an ellipse with centre the origin, and intercepts at z = +2 and y = +/3.

5 Let(z,y) be the coordinates of point P. If AP + BP = 6 then,
Va' -2+ /2 + (y+2) =6,

theny/a® + (y~ 27 =6 — /a? + (y+ 2

Squaring both sides gives,

22+ (y—2)? =36 —12/22 + (y+ 2)2 + 2% + (y + 2).

Now expand and simplify to obtain
z? + y2 —4dy+4

=36 —124/22+ (y+ 22+ 22 +y® + 4y + 4
—4y =36 —124/2° + (y+2)® + 4y

8y + 36 =12,/22 + (y+2)?

2y+9=3/22+ (y+2)?

Squaring both sides again gives
4y? + 36y + 81 = 9(z? + 3% + 4y + 4).

Simplifying yields
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922 4 5y2 =45 T

r” + by or — - 0

This is an ellipse with centre the origin, and intercepts at = ++/5 and y-intercepts y = +3.

6 Let (z,y) be the coordinates of point P. If F'P = %MP then

Je@-27 v = 5\ J@r a7

Squaring both sides gives
@22 +4* = ;(z+4)
A(z® — 4z +4) + 4y° = 22 + 8z + 16
4z% — 16z + 16 + 4y? = 2 + 8z + 16
322 — 24z + 4% = 0.
Completing the square gives,
3(z® — 8z) + 432 = 0
3((z? — 8z +16) — 16) + 432 =0
3((x—4)2—16)+4y> =0
3z —4)? + 4% =48
Or equivalently,
(z-4)?° o



7 The transformation is defined by the rule (z,y) — (5z, 3y). Therefore let 2’ = 5z and y' = 3y where (z',7') is
I
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the image of (z,y) under the transformation. Hence = = % andx = % The equation

22+ y? =1
becomes,
"2 "2
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Ignoring the apostrophes gives,
2 2
i + y_ =1
25 9

This is an ellipse with centre the origin, with intercepts at (+5,0) and (0, £3).



