Lec(8)
The Ellipse with center (h,k)

case (1)

The equation of the ellipse with center (h,k) and paralled to the x-axis
is
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The equation of the ellipse with center (h,k)
The vertices (h+a,k)
The foci (h+c,k)



the ends of the minor axis (h,k+b) is
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the equation of directrices x = h + aT
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The equation of the ellipse with center (h,k) and paralled to the y-axis
is
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The equation of the ellipse with center (h,k)
The vertices (h,k+a)
The foci (h, k +c)

the ends of the minor axis (h+b,k) is
2

the equation of directrices y = k + aT

Example:-
Find the equation of the ellipse

1) the vertices (-1,4)(3,4) , and the ends of the minor axis
(1,3)(1,5)
Solution:-
2a=|-1-3|=4 = a=2

2b=3-5|=2> b=1

(h ko) = (—12+ 3,4;—4—> —(1,4)

or (h k) = (1;1,3;5) =(1,4)
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2) the vertices (-5,11)(-5,-3) , and the foci(-5,6)(-5,2)
Solution:-
2a=|11--3|=14 = a=7

2c=16-2|=4> c=2

c? = a? — b2
4=49—-b* =5 b*=49—-4=45

(h k) = (—5 + -5 11+ —3) _ (=5,4)
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3) the center (3,-2),foci (3,1) , (3,-5) and the ends of the minor
axis (0,-2)(6,-2)1
Solution:-
2c=|1—--5|=6 = c=3
2b=0—-6/=6 = b=3
c2 = a? — p?
9=a*’-9 = a*=9+9=18
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4) the vertices (2,-9)(2,1) , and the length of the minor axis equal
6 units

Solution:-
2a=|-9-1|=10 = a=5
2b=6 > b=23
2+2 -9+1
= = (2,4
(i) = (5= )= @.-9
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Example (2):-

Find the center, vertices, foci, ends of the minor axis, and the
equation of directices of the following equation

1)4x*-8x+y*+4y—8=0
Solution:-
4x> —-8x+y*+4y—-8=0
4(x*—-2x)+y*+4y—-8=0
4(x* —-2x+1-1)+y*+4y+4-4-8=0
4[(x—1)?*-1]+(y+2)?*-12=0
4(x—1)? -4+ (y+2)?*-12=0
4(x—1)*+(y+2)?* =16 +16



x—1)2 + 2)2
( )+(y )=1
4 16
a’=16 = a=+4
b2=4 = b=+2
c2=a2-b2=16-4=12 = c = +V12

The center (h,k) = (1,-2)
The vertices (h,k+a)=(1,-2+4) = (1,2),(1,—6
The foci (h,k +¢) = (1,-2 +V12) =
(1,-2+V12),(1,-2 - V12)
The ends of minoraxis(h+ b, k) = (1+2,-2) =
(3,—-2).(—1,-2)
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