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K8 Xã 1,4ABC �b�n�/, AB < AC, M �> BC �¥:, D!E

©O� 4ABC �	��þlúBAC ÚløBC �¥:, F � 4ABC S��3

AB >þ��:, G� AE � BC ��:, N 3�ã EF þ,÷v NB ⊥ AB.y

²: e BN = EM, K DF ⊥ FG.
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�4ABC 	%� O,ÙS%� I,w, EMOD��� DAGM ��,Ïd

�y DF ⊥ FG,=y F 3d�þ,�Iy² F �o:¥,n:��=�.

g´ 1: �'~.

y{ 1 Xã 2,�ET ⊥ ABu T,K4ATE ∼ 4CME, IF�ET,EI = EC,

4ABG ∼ 4AEC, �

BF = BN
FT

ET
= EM

AT

ET

IE

AE
= EM

CM

EM

CE

AE
= BM

BG

AB
,
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=

BA×BF = BM ×BG.

K AFGM ��.K DF ⊥ FG. �

g´ 2: ��4EBN ∼= 4IEM,2� IFEM ��.

y{ 2 dS%5� (/9½n)�: EB = EI, ∠ABE = ∠AGC. K

∠EBN = ∠MEI.

d BN = EM 9 EB = EI,�

4EBN ∼= 4IEM (SAS).

q IF �BN,K

∠IMD = ∠BNF = ∠IFE,

l IFEM ��.K

∠AFM = 90◦ + ∠IFM = 90◦ + ∠IEM = ∠AGM,

� AFGM ��,K DF ⊥ FG.y.. �

e�4ABC >�� a, b, c, A,B,C.N´�Ñ:

BF =
a+ c− b

2
, BM =

a

2
, BG =

ac

b+ c
.

�y AFGM ��,Iy BF ×BA = BG×BM, =y

a+ c− b
2

c =
a

2

ac

b+ c
,

=y

ab+ ac = a2 + b2 − c2. (∗)

eãA«y{Ñ´�� (∗)ª.
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g´ 3: ��4FBE ∼ 4MGI,,�O�.

y² 3 Xã 3,dy{ 2�4EBN ∼= 4IEM, K4EBF ∼ 4IGM, l

GM

FB
=

IG

EB
= 1− GE

EB
= 1− GC

AC
= 1− a

b+ c
,

⇒
a
2
− ac

b+c
a+c−b

2

= 1− a

b+ c
.

z{=� (∗)ª. �
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g´ 4: �Ñ4N ′BN ∼= 4GEM.

y{ 4 Xã 4, � N ′N ⊥ BN, N ′3 BE þ,Óþk

∠NBN ′ = ∠MEG,

K

4NBN ′ ∼= 4MEG (ASA),

� NN ′ =MG, NN ′ � AB,K

MG

BF
=
NN ′

BF
=
EN ′

BE
=
EB − EG

BE
,
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⇒
a
2
− ac

b+c
a+c−b

2

= 1− a

b+ c
.

z{=� (∗)ª. �

5 ØJuyy{ 3,4ÉÓó,���'~ª�Ó.
 MEC = 54.75°
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g´ 5: �Ñ4TBN ∼= 4CME.

y{ 5 Xã 5, � NT � AE,� T 3 ABþ,Kw,

∠BTN = ∠BAE = ∠BCE,

q BN = EM,K NT = EC � BT = BM,l��

TF = BT −BF =
a

2
− a+ c− b

2
=
b− c
2

,

FA =
b+ c− a

2
,

q
FT

FA
=
NT

EA
=
CE

EA
=
BG

BA
,

=
b− c

b+ c− a
=

a

b+ c
,

z{=� (∗)ª. �

g´ 6: �4BNF ∼= 4MEX,��4FAE ∼ 4XCE.

y{ 6 Xã 6, 3�ãMC þ�MX = BF,K

4BNF ∼= 4MEX (SAS).

� ∠BFN = ∠MXE,q ∠FAE = ∠XCE,�

4FAE ∼ 4XCE,
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K
XC

AF
=
EC

EA
=
BG

BA
=

a

b+ c
,

⇒
a
2
− a+c−b

2
b+c−a

2

=
a

b+ c
.

z{=� (∗)ª. �
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g´ 7: ��n�O�.

y{ 7 � ∠BFN = θ,K cot θ = BF
BN

= BF
EM

= BF
BE sin A

2

. d�u½n�

AF

AE
=

sin(θ − A
2
)

sin θ
= cos

A

2
− sin

A

2
cot θ = cos

A

2
− BF

BE
, (?)

�

AE = 2R sin(B +
A

2
), BE = 2R sin

A

2
,

AF = 4R cos
A

2
sin

B

2
sin

C

2
, BF = 4R sin

A

2
cos

B

2
sin

C

2
.
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2 cos A
2
sin B

2
sin C

2

sin(B + A
2
)

+ 2 cos
B

2
sin

C

2
= cos

A

2
,

⇒ 2 sin
C

2

�
sin

A+B

2
+ sin

B − A
2

+ sin
A+ 3B

2
+ sin

A+B

2

�
= sin(A+B)+sinB,

⇒ 2 sinC + 4 sin
C

2
sinB cos

A+B

2
= sinC + sinB,

⇒ 2 sinB cosC = sinC + sinB.

d�u9{u½n,þªz{=� (∗)ª. �

g´ 8: y²4FBD ∼ 4GED.

y{ 8 �y4FBD ∼ 4GED,Iy
BF

EG
=
BD

ED
= cos

A

2
.

Ï�

BF = 4R sin
A

2
cos

B

2
sin

C

2
, EG =

EM

cos B−C
2

=
2R sin2 A

2

cos B−C
2

.

lIy
4R sin A

2
cos B

2
sin C

2
cos B−C

2

2R sin2 A
2

= cos
A

2
,

=

4 cos
B

2
sin

C

2
cos

B − C
2

= sinA,

⇒ 2 cos
B − C

2

�
sin

C +B

2
+ sin

C −B
2

�
= sin(B + C),

⇒ sinB + sinC = sin(B + C) + sin(B − C),

⇒ sinB + sinC = 2 sinB cosC.

d�u9{u½n, (∗)ªz{=�þª. �
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dKl(J\Ã'�N´,w, DAGM ��,Ïd�y DF ⊥ FG,�Iy

² F �o:¥,n:��=�.�´�Ä�ã/A�,Ä�þy² AFGM �

�'��Ì,Ù¦�y²�oLuE,Ã{�¤,�o¬7�´,�ª�¬£�

AFGM ��½þãð�ªþ5.
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�y AFGM ��,�o���Ñdo>/�>�'X,Xy{ 1!2,{'

²
;�o��4ABC >�'X (∗)ª,X�¡�8«y{.

Ù¢��±©Ûy²4FAD ∼ 4FIG,�´L§��E,�:.ù�þã

� 6«y{Ñ��þ¡ü«){|Ü¤“#”�y²,Ïdlþã){¥�±�

�A�«y².XJ2·�7:�´,ÒU���õ�){
,4u�Ì,Ø2K

ã.

�K\Ã�'�´XÛ|^^� BN = EM,�o�ÑR�Xy{ 1,�o

����n�/X{ 2!3,�o�Ñ��n�/X{ 4!5!6,�o��n�O

�X{ 7!8.XJ�^XAÛ�{,Ø¦^O�,K7L�ÑS%,X{ 1!2;X

JØ�ÑS%,��I���4ABC �>�ð�ªþã (∗)ª.X�¡�8«

y{.

�Nó,þãy{¥, 1AT´�{'�, 7AT´�ØI�ÄM5�,

Ï� 7vkV\9Ï�,�´n�O�.�,�KAT�kÙ¦�){.

222gggwww���KKK���ããã///AAATTT÷÷÷vvv���^̂̂���999XXXÛÛÛ^̂̂ººº555���ÑÑÑ555?

w,4ABC AT÷v��^�,dþã (∗)ª�±��

c = b(2 cosC − 1),

 c ≥ b sinC, �

2 cosC − sinC ≥ 1,

l��

C ≤ arctan
3

4
.

e¡�Ñ C Ú b=��� c,l�ÑO(ã/.
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í2 Xã 8,4ABC ¥,M � BC >�¥:,: DÚ E ©O�4ABC �

	��þlúBAC ÚløBC �¥:, F �S��3 AB >þ��:, G� AE �

BC ��:, Z 3�ã AB þ, NZ � EF, NB ⊥ AB,¦y:e BN = EM,K

DZ ⊥ ZG.
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y² Xã 9, � I �4ABC �S%,� ET ⊥ ABu T ,K

4ZBN ∼ 4FTE, 4ATE ∼ 4CME,

�

IF � ET, EI = EC, 4ABG ∼ 4AEC,

Ïd

BZ = BN
FT

ET
= EM

AT

ET

IE

AE
= EM

CM

EM

CE

AE
= BM

BG

AB
,

=

BA×BZ = BM ×BG,

K AZGM ��,l AZGMD��,� DZ ⊥ ZG. �

ØJuy��K¥ Z � F Ü�=��K,þãy²��ø�uy{ 1,d

í2�´�<ïÄ��){ 1±�,^³í2���.ù?�Ú`²y{ 1´�

{'���.�,��±�Äa'�e�Ô«�{y²dK,AT�´�1

�,ØL�'�5�y²E,Ø�.�y²��±UYí2,�©�´�<Ú�,

k,��Öö�±?�ÚïÄ.
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