
9

2



F1 F2

P F1 F2

2a

P

d(P, F1) + d(P, F2) = 2a

B2F2 = a B2F1+B2F2 = 2a

B2F1 = B2F2

B2CF2

a2 = b2 + c2
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9

F1 F2

•

•

e = 1/3

141



C = (0, 0)

−x

P = (x, y) F1 =

(−c, 0) F2 = (c, 0)

d(P, F1) + d(P, F2) = 2a |−−→PF1| + |−−→PF2| = 2a

√
(x + c)2 + y2 +

√
(x − c)2 + y2 = 2a

⇓
√

x2 + y2 + 2cx + c2 = 2a −
√

x2 + y2 − 2cx + c2
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9⇓
(√

x2 + y2 + 2cx + c2
)2

=
(
2a −

√
x2 + y2 − 2cx + c2

)2

⇓

x2+y2+2cx+c2 = 4a2−4a
√

x2 + y2 − 2cx + c2+x2+y2−2cx+c2

⇓

a
√

x2 + y2 − 2cx + c2 = a2 − cx

a2
(
x2 + y2 − 2cx + c2

)
= a4 − 2a2cx + c2x2

⇓

a2x2 + a2y2 − 2a2cx + a2c2 = a4 − 2a2cx + c2x2

⇓

(a2 − c2)x2 + a2y2 = a2(a2 − c2)

a2 − c2 = b2

b2x2 + a2y2 = a2b2

a2b2

x2

a2
+

y2

b2
= 1

−y

x2

b2
+

y2

a2
= 1
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−x −y

a2

a > b a2 > b2

x2

4
+

y2

9
= 1

y2

−y

4x2+y2−16 =

0

x2

4
+

y2

16
= 1

a = 4 b = 2 a2 = b2 + c2 ⇒ 16 = 4 + c2 c2 = 12 ⇒
c =

√
12 F1 = (0,−√

12) F2 = (0,
√

12)

e =
c

a
=

√
12
4

=
2
√

3
4

=
√

3
2

.

e =
√

3
2
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9

• −x

• −y

−x

−y

C = (h, k) �= (0, 0)

−x

x′Oy′ −x′

(x′)2

a2
+

(y′)2

b2
= 1

x′ = x − h y′ = y − k
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(x − h)2

a2
+

(y − k)2

b2
= 1

x′ = x − h y′ = y − k

−y

(x − h)2

b2
+

(y − k)2

a2
= 1

−y

C = (4,−2) e =
1
2

−y

(x − h)2

b2
+

(y − k)2

a2
= 1,

h = 4 k = −2 2b = 6

b = 3

e =
c

a
= 12 ⇒ c =

a

2

a2 = b2 + c2

a2 = 32 +
(a

2

)2 ⇒ a2 = 9 +
a2

4
⇒ a2 = 12
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9
(x − 4)2

9
+

(y + 2)2

12
= 1

(x − 4)2

9
+

(y + 2)2

12
= 1

⇓

4(x2 − 8x + 16) + 3(y2 + 4y + 4) = 36

⇓

4x2 + 3y2 − 32x + 12y + 40 = 0

ax2 + by2 + cx + dy + f = 0,

a b a = b

a = b = 1 c = d = 0

f = −2

x2 + y2 − 4 = 0,

4

x2

a2
+

y2

b2
= 1

O
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P = (x, y)

P −y A

AO −x θ

OA′ = OA · cos θ

A′OA OA′ = OA cos θ x = a cos θ

(a cos θ)2

a2
+

y2

b2
= 1 ⇒ y2

b2
= 1 − cos2 θ ⇒ y2

b2
= sen 2θ

y = bsen θ θ

P θ

[0, 2π] θ

⎧⎨
⎩

x = a cos θ

y = bsen θ
0 ≤ θ ≤ 2π

•
⎧⎨
⎩

x = a cos θ

y = bsen θ
⇒

⎧⎨
⎩

x

a
= cos θ

y

b
= sen θ

x2

a2
+

y2

b2
= 1 cos2 θ + sen 2θ = 1
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9• −y
x2

b2
+

y2

a2
= 1

⎧⎨
⎩

x = b cos θ

y = asen θ

• C = (h, k)

⎧⎨
⎩

x = h + a cos θ

y = k + bsen θ
−x

⎧⎨
⎩

x = h + b cos θ

y = k + asen θ
−y

9x2 +

4y2 − 54x + 16y + 61 = 0

(x − 3)2

4
+

(y + 2)2

9
= 1

C = (3,−2) a = 3 b = 2

⎧⎨
⎩

x = 3 + 2 cos θ

y = −2 + 3sen θ
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A1 A2

x2

25
+

y2

4
= 1

9x2 + 16y2 − 144 = 0

9x2 + 5y2 − 45 = 0

x2 + 2y2 − 5 = 0

F1 = (−4, 0) F2 = (4.0)

F1 = (0,−5) F2 = (0, 5)

A1 = (−10, 0) A2 = (10, 0)

C = (0, 0)

x (−2
√

5, 2)

x2 + y2 = 36
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99x2 + 16y2 = 1

49(x + 7)2 + y2 = 7

⎧⎨
⎩

x = cos θ

y = 3sen θ
⎧⎨
⎩

x =
√

2 cos θ

y = −1 + sen θ

x2 + 4y2 = 32
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