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M«n thi:   to¸n
Thêi gian: 150 phót, kh«ng kÓ thêi gian giao ®Ò
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Bµi 1: (3.5 ®iÓm)
a.  Gi¶i ph­¬ng tr×nh
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b.  Gi¶i hÖ ph­¬ng tr×nh
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Bµi 2: (1.0 ®iÓm)

T×m sè thùc a ®Ó ph­¬ng tr×nh sau cã nghiÖm nguyªn
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Bµi 3: (2.0 ®iÓm)
Cho tam gi¸c ABC vu«ng t¹i A cã ®­êng ph©n gi¸c trong BE (E thuéc AC). §­êng trßn ®­êng kÝnh AB c¾t BE, BC lÇn l­ît t¹i M, N (kh¸c B). §­êng th¼ng AM c¾t BC t¹i K. Chøng minh:  AE.AN = AM.AK.

Bµi 4: (1.5 ®iÓm)
Cho tam gi¸c ABC cã 3 gãc nhän, trung tuyÕn AO cã ®é dµi b»ng ®é dµi c¹nh BC. §­êng trßn ®­êng kÝnh BC c¾t c¸c c¹nh AB, AC thø tù t¹i M, N (M kh¸c B, N kh¸c C). §­êng trßn ngo¹i tiÕp tam gi¸c AMN vµ ®­êng trßn ngo¹i tiÕp tam gi¸c ABC c¾t ®­êng th¼ng AO lÇn l­ît t¹i I vµ K. Chøng minh tø gi¸c BOIM néi tiÕp ®­îc  mét ®­êng trßn vµ tø gi¸c BICK lµ h×nh b×nh hµnh.

Bµi 5: (2.0 ®iÓm)
a.  Bªn trong ®­êng trßn t©m O b¸n kÝnh 1 cho  tam gi¸c ABC cã diÖn tÝch lín h¬n hoÆc b»ng 1. Chøng minh r»ng ®iÓm O n»m trong hoÆc n»m trªn c¹nh cña tam gi¸c ABC.

b.  Cho a, b, c lµ c¸c sè thùc d­¬ng thay ®æi tháa m·n: 
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T×m gi¸ trÞ nhá nhÊt cña biÓu thøc    
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------- HÕt -------
Hä vµ tªn thÝ sinh…………………………………..………..  SBD……………..
* ThÝ sinh kh«ng ®­îc sö dông tµi liÖu.

* Gi¸m thÞ kh«ng gi¶i thÝch g× thªm.
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H­íng dÉn chÊm thi
B¶n h­íng dÉn chÊm gåm 03 trang
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	0.50®

	b
	
	1,50®

	
	§Æt 
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	 HÖ ®· cho trë thµnh  
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	Tõ ®ã ta cã ph­¬ng tr×nh: 
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VËy hÖ ®· cho cã 2 nghiÖm:  
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	§iÒu kiÖn ®Ó ph­¬ng tr×nh cã nghiÖm:  
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	Gäi x1, x2 lµ 2 nghiÖm nguyªn cña ph­¬ng tr×nh ®· cho ( gi¶ sö x1 ≥ x2).

Theo ®Þnh lý Viet: 
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  hoÆc  
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  (do x1 - 1 ≥ x2 -1)
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Suy ra a = 6 hoÆc a = -2 (tháa m·n (*) )
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	Thö l¹i ta thÊy a = 6, a = -2 tháa m·n yªu cÇu bµi to¸n.
	0,25®

	Bµi 3:
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	V× BE lµ ph©n gi¸c gãc 
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V× M, N thuéc ®­êng trßn ®­êng 






kÝnh AB nªn 
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víi (1) ta cã tam gi¸c AME ®ång 






d¹ng víi tam gi¸c ANK
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( AN.AE = AM.AK (®pcm)
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	Bµi 4:
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V× tø gi¸c AMIN néi tiÕp nªn 
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V× tø gi¸c BMNC néi tiÕp nªn 
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.Suy ra tø gi¸c BOIM néi tiÕp
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Tõ chøng minh trªn suy ra tam gi¸c AMI 






®ång d¹ng víi tam gi¸c AOB
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Gäi E, F lµ giao ®iÓm cña ®­êng th¼ng AO






víi (O) (E n»m gi÷a A, O).






Chøng minh t­¬ng tù (1) ta ®­îc:






AM.AB = AE.AF 

                                                                 = (AO - R)(AO + R) (víi BC = 2R)







   = AO2 - R2 = 3R2
	0,25®

	
	
                       ( AI.AO = 3R2 
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	Tam gi¸c AOB vµ tam gi¸c COK ®ång d¹ng nªn


OA.OK = OB.OC = R2
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	Tõ (2), (3) suy ra OI = OK

Suy ra O lµ trung ®iÓm IK, mµ O lµ trung ®iÓm cña BC

V× vËy BICK lµ h×nh b×nh hµnh
	0,25®

	Bµi 5:
	
	2,0 ®

	a,
	
	1,0 ®

	
	




Gi¶ sö O n»m ngoµi miÒn tam gi¸c ABC.






Kh«ng mÊt tÝnh tæng qu¸t, gi¶ sö A vµ O






n»m vÒ 2 phÝa cña ®­êng th¼ng BC 
	0,25®

	
	




Suy ra ®o¹n AO c¾t ®­êng th¼ng BC t¹i K.

                                                    KÎ AH vu«ng gãc víi BC t¹i H.
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Suy ra AH ( AK < AO <1  suy ra AH < 1


	0,25®

	
	




Suy ra 
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 (m©u thuÉn víi gi¶ thiÕt). Suy ra ®iÒu ph¶i chøng minh.
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	Ta cã:  3(a2 + b2 + c2) = (a + b + c)(a2 + b2 + c2)




    = a3 + b3 + c3 + a2b + b2c + c2a + ab2 + bc2 + ca2
 
	0,25®

	
	mµ
a3 + ab2 ( 2a2b     (¸p dông B§T C«si )

b3 + bc2 ( 2b2c


c3 + ca2 ( 2c2a

Suy ra  3(a2 + b2 + c2) (  3(a2b + b2c + c2a) > 0
	0,25®

	
	Suy ra 
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	§Æt t = a2 + b2 + c2,  ta chøng minh ®­îc t ( 3.

Suy ra 
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DÊu b»ng x¶y ra khi vµ chØ khi a = b = c = 1

VËy gi¸ trÞ nhá nhÊt cña P lµ 4
	0,25®


NÕu thÝ sinh gi¶i c¸ch kh¸c ®óng cña mçi c©u th× vÉn cho tèi ®a ®iÓm cña c©u ®ã

Tài liệu được chia sẻ bởi Website VnTeach.Com
https://www.vnteach.com
§Ò thi chÝnh thøc
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