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1. : P�V­�þ?�:, PQ�V­�3 P?���, F1, F2�V­���:.

y²: PQ²© ∠F1PF2.

y². dué¡5,Ø�� P31���, Q3x¶þ, F1, F2©O��m�:,V

­���§�
x2

a2
− y2

b2
= 1, c =

√
a2 + b2.

u´�- P��I�(a cosh t, b sinh t),Ù¥

cosh t =
et + e−t

2
, sinh t =

et − e−t

2
.

K�� PQ�§�
x cosh t

a
− y sinh t

b
= 1,

u´ Q:��I�
( a

cosh t
, 0
)

.

5¿�

|PF1|2

|PF2|2
=
(a cosh t+ c)2 + b2 sinh2 t

(a cosh t− c)2 + b2 sinh2 t

=
(a cosh t+ c)2 + (c2 − a2)(cosh2 t− 1)

(a cosh t− c)2 + (c2 − a2)(cosh2 t− 1)

=

(
a cosh t+ c

a cosh t− c

)2

=
|QF1|2

|QF2|2
,

u´
|PF1|
|PF2|

=
|QF1|
|QF2|

,

Ïd PQ²© ∠F1PF2. �

2. 3 4ABC¥�3�: O, ÷v ∠BAO = ∠CAO = ∠CBO = ∠ACO, ¦y:

4ABC�n>�|¤�'ê�.
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y². w,k
OA

OB

OB

OC

OC

OA
= 1,

d�u½n�
sin∠ABO
sin∠BAO

sin∠OCB
sin∠OBC

sin∠OAC
sin∠OCA

= 1,

|^®�^�,��

sin
2B − A

2
sin

2C − A
2

= sin2 A

2
,

C/�

cos(C −B)− cos(C +B − A) = 1− cosA,

=

cos(C −B)− cos(C +B) = 1− cos 2A⇐⇒ sinC sinB = sin2A.

�

3. ´Ä�3¢ê a,¦� f(x) = ax+ sinx�3ü��p�R�.

)�. - a = 0, K f(x) = sinx, §3 x = 0?���� y = x. ,	§3

x = π?���� y = −(x− π). w,ùü^��p�R�. �

5P. �<@�K8AT´¯´Ä�3�"¢ê a÷v^�,�Y´Ø�3,ù

��±=z����g�§�¯K,�[�±ÁÁÃ. �

4. � p, q�¢ê, f(x) = x2 + px + q, XJ f(f(x)) = 0�k��¢�, ¦y:

p , q > 0.

y². w, f(x) = 0k¢�,Ø���� α, β(�±��),K

f(x) = (x− α)(x− β), f(f(x)) = (f(x)− α) (f(x)− β) . (1)

XJ α, β¥�ö�u0,Ø��� α,@odu f(x)m��þ� f(x) = 0k

¢�,@o f(x) − α = 07,küØ�¢�,d(1)�ù� f(f(x)) = 0�k��

¢�gñ. Ïd α, βÑØ�u0,l
d��½n�

p = −(α + β) > 0, q = αβ > 0.

�
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5. ü � x2 + y2 = 1kn: A(x1, y1) , B(x2, y2) , C(x3, y3). e

x1 + x2 + x3 = y1 + y2 + y3 = 0,

¦y: x21 + x22 + x23 = y21 + y22 + y23 =
3

2
.

y². dK¿�4ABC�­%��:,=�	%­Ü,¤±4ABC��n�/,

¤±�±� A,B,CéAË� θ, θ +
2π

3
, θ +

4π

3
,Ïd

x21 + x22 + x23 =cos2 θ + cos2
(
θ +

2π

3

)
+ cos2

(
θ +

4π

3

)
=cos2 θ +

(
−1

2
cos θ −

√
3

2
sin θ

)2

+

(
−1

2
cos θ +

√
3

2
sin θ

)2

=cos2 θ +
1

2
cos2 θ +

3

2
sin2 θ

=
3

2
,

´�d�

y21 + y22 + y23 = 3− (x21 + x22 + x23) =
3

2
.

�
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