
10

2



F1 F2 a

F1 F2

P F1 F2

2a

P H

|d(P, F1) − d(P, F2)| = 2a

H P

d(P, F1)−d(P, F2) = 2a

d(P, F1) − d(P, F2) = −2a
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|d(P, F1) − d(P, F2)| = 2a

F1 F2 d(F1, F2) =

2c C F1F2

C c

a a < c

F1F2 C A1 A2

d(C, A1) = d(C, A2) = a

F1F2

MNPQ

r s

F1 F2

2c

C F1F2

A1 A2

A1A2

2a
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F1 F2

B1B2

2b B1B2 ⊥ A1A2 C

r s

A1 A2

d(A1, F1) = c − a d(A1, F2) = a + c

|d(A1, F1) − d(A1, F2)| = | − 2a| = 2a.

MNPQ 2a 2b a

b

c2 = a2 + b2
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θ C θ

e =
c

a
.

c > a

e > 1

• c a

e

• c a c

e

• e =
√

2 r ⊥ s
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vsom vb

vb = 2vsom t1

t2

t3 d2 d3

• d1

• d2

• d3

vb =
d1

t1
, vsom =

d2

t2
, vsom =

d3

t3

⇓
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10t1 =
d1

vb
, t2 =

d2

vsom
, t3 =

d3

vsom

t1

t2

t3 = t1 + t2.

d3

vsom
=

d1

vb
+

d2

vsom
⇒ d3

vsom
− d2

vsom
=

d1

vb
⇒ (d3 − d2)

vsom
=

d1

vb

d3 − d2 =
d1vsom

vb
.

vb = 2vsom vb/vsom = 1/2

d1 = 2c

d3 − d2 = c = 2a.

A B

2a = d1/2

vb

vb/vsom
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C = (0, 0)

−x

P = (x, y)

F1 = (−c, 0) F2 = (c, 0)

|d(P, F1) − d(P, F2)| = 2a

∣∣∣√(x + c)2 + (y − 0)2 −
√

(x − c)2 + (y − 0)2
∣∣∣ = 2a, c2 = a2+b2

⇓
x2

a2
− y2

b2
= 1

−y

y2

a2
− x2

b2
= 1

x2

9
− y2

4
= 1

a2 = 32 = 9 b2 = 22 = 4
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F1 F2 −x

F1 F2 −y

• A1 = (−3, 0) A2 = (3, 0)

y = 0

x2

9
= 1 ⇒ x = ±3.

x = 0

y2 = −4

−y

•
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x y

• r s

y = mx m

r m1 =
b

a
⇒ m1 =

2
3

s m2 = − b

a
⇒ m2 = −2

3

y =
2
3

x y = −2
3

x

•

y2

a2
− x2

b2
= 1,

m = ±a

b

f : R
+ → R

+ f(x) =

1/x f G = {(x, y) ∈ R
2; x > 0, y =

1/x} G

45o (s, t)

G

x y s t

45o
√

2/2
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x = s

√
2

2
− t

√
2

2
y = s

√
2

2
+ t

√
2

2

P (x, y)

(s, t)

x = s

√
2

2
− t

√
2

2
y = s

√
2

2
+ t

√
2

2

x > 0 y > 0 s > 0

P = (x, y) ∈ G

x > 0 xy = 1

s > 0

(
s

√
2

2
− t

√
2

2

)(
s

√
2

2
+ t

√
2

2

)
= 1

s > 0
s2

2
− t2

2
= 1

s > 0
s2

a2
− t2

b2
= 1 a = b =

√
2

P

y = x

G
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C = (h, k) �= (0, 0)

−x

−y

−x

(x − h)2

a2
− (y − k)2

b2
= 1,

(x − h)2

a2
− (y − k)2

b2
= 1

−y

(y − k)2

a2
− (x − h)2

b2
= 1
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(x − h)2

a2
− (y − k)2

b2
= 1

⇓
x2 − 2hx + h2

a2
− y2 − 2ky + k2

b2
= 1

a2b2

b2(x2 − 2hx + h2) − a2(y2 − 2ky + k2) = a2b2

⇓

b2x2 − 2hb2x + h2b2 − a2y2 + 2ka2y − a2k2 = a2b2

⇓

b2x2 − a2y2 − 2hb2x + 2ka2y + h2b2 − a2k2 − a2b2 = 0

Ax2 + By2 + Cx + Dy + F = 0

A = b2 B = −a2 C = −2hb2 D = 2ka2 F = −a2k2 −
a2b2

A B

A1 = (1,−2) A2 = (5,−2) F = (6,−2)

A1A2 −x

(x − h)2

a2
− (y − k)2

b2
= 1
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A1A2 C = (3,−2)

a = d(C, A1) = 2 c = d(C, F ) = 3 c2 =

a2 + b2 9 = 4 + b2 b2 = 5

(x − 3)2

4
− (y + 2)2

5
= 1.

5x2 − 4y2 − 30x − 16y + 9 = 0

5x2 − 4y2 − 30x − 16y + 9 = 0

x2

a2
− y2

b2
= 1

(x

a

)2 −
(y

b

)2
= 1
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sen 2θ + cos2 θ = 1

cos2 θ �= 0

sen 2θ

cos2 θ
+ 1 =

1
cos2 θ

(
sen θ

cos θ

)2

+ 1 =
(

1
cos θ

)2

sen θ

cos θ
= tg θ

1
cos θ

= sec θ

sec2 θ − tg 2θ = 1

⎧⎨
⎩

x

a
= sec θ

y

b
= tg θ

0 ≤ θ ≤ 2π
π

2
3π

2⎧⎨
⎩ x = a sec θ

y = btg θ

θ ∈
(
−π

2
,
π

2

)
x ≥ a θ ∈

(
π

2
,
3π

2

)
x ≤ −a

y2

a2
−x2

b2
= 1 −y

⎧⎨
⎩ x = btg θ

y = a sec θ
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C =

(h, k) ⎧⎨
⎩ x = h + a sec θ

y = k + btg θ

⎧⎨
⎩ x = h + btg θ

y = k + a sec θ

4x2−9y2−36 = 0

4x2 − 9y2 − 36 = 0

x2

9
− y2

4
= 1

a = 3 b = 2 ⎧⎨
⎩ x = 3 sec θ

y = 2tg θ

(
−π

2
,
π

2

)
θ

0 (3, 0)
π

4
(3
√

2, 2)

−π

4
(3
√

2,−2)
π

3
(6, 2

√
3)

−π

3
(6,−2

√
3)
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x2

4
− y2

9
= 1

y2

4
− x2

9
= 1

x2 − 2y2 − 8 = 0

y2 − x2 = 2

P = (m, n) H :
x2

a2
− y2

b2
= 1

r :
m

a2
x − n

b2
y = 1 P

H r H
P

⎧⎨
⎩ x = 4 sec θ

y = 2tg θ⎧⎨
⎩ x = 2 sec θ

y = 4 +
√

3tg θ

x = 4 +
√

5tg θ

y = −5 + 2 sec θ
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