


§Ò thi häc sinh giái líp 12

M«n To¸n häc – Thêi gian lµm bµi 180 phót
Bµi 1:

Cho y = (-m + 1) x3 + 3( m + 1) x2 - 4 mx - m .

a) T×m c¸c gi¸ trÞ cña m ®Ó hµm sè lu«n ®ång biÕn .

b) Chøng minh víi mäi  m ®å thÞ hµm sè lu«n ®i qua 3 ®iÓm cè ®Þnh th¼ng hµng .

Bµi 2:

T×m c¸c gi¸ trÞ cña tham sè a ®Ó bÊt ph­¬ng tr×nh :
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Bµi 3:

Gi¶i ph­¬ng tr×nh

 

[image: image2.wmf]2

)

1

(

2

2

3

=

+

-

+

x

x

x

x


Bµi 4:

T×m cÆp sè (x; y) tho¶ m·n

y6 + y3+ 2 x2   =  
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Bµi 5:
   Cho khèi tø diÖn ABCD ; M lµ 1 ®iÓm n»m bªn trong tø diÖn;AM, BM , CM, DM. LÇn l­ît c¾t c¸c mÆt BCD; ACD; ABD; vµ ABC  t¹i  A1, B1 , C1 , D1.

a) Chøng minh r»ng :
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b) T×m vÞ trÝ cña ®iÓm M ®Ó  biÓu thøc 
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Bµi 6:
Chøng minh víi mçi sè nguyªn d­¬ng n th× ph­¬ng tr×nh x2n+ 1  = x + 1 . chØ cã 1 nghiÖm sè thùc xn . Khi ®ã t×m    lim    xn 
                                                        n
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®¸p ¸n vµ biÓu ®iÓm 

m«n To¸n häc thi häc sinh giái líp 12

Bµi 1:

a) (1.5 ®iÓm )

D = R 

CÇn ®iÒu kiÖn : y’ = 3 (m + 1) x2  + 6 ( m + 1 ) x - 4 m 
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Tho· m·n víi 
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(0.25 ®iÓm)

+ m + 1 = 0 => m = - 1 cã y’ = 4 > 0 Tho· m·n víi 
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vËy m = -1 lµ gi¸ trÞ cÇn t×m .





(0.25 ®iÓm)

+ m + 1 
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 0 = > m = - 1 . §Ó y’
[image: image11.wmf]³

 0 Tho· m·n víi 
[image: image12.wmf]"

x cÇn ®iÒu kiÖn 

   
[image: image13.wmf]î

í

ì

£

+

+

+

=

D

>

+

0

)

1

(

12

)

1

(

9

0

1

2

'

m

m

m

m


 
[image: image14.wmf]1

0

)

3

7

)(

1

(

0

1

-

<

Û

î

í

ì

£

+

+

>

+

Û

m

m

m

m

hoÆc  m 
[image: image15.wmf]³

 
[image: image16.wmf]7

3

-





(0.50 ®iÓm)

KÕt luËn: m 
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(0.25 ®iÓm)

b) Gäi (x0 ;y0) lµ ®iÓm cè ®Þnh mµ ®å thÞ ®i qua víi 
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XÐt ph­¬ng tr×nh 
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Gäi f(x) = 
[image: image22.wmf]0
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 lµ hµm sè liªn tôc trªn R 

+ Cã f(0) .f(-1) <0  => ph­¬ng tr×nh f(x) = 0 cã mét nghiÖm thuéc (-1; 0) 

(1.0 ®iÓm)

+ Cã f(1) .f(2) <0  => ph­¬ng tr×nh f(x) = 0 cã mét nghiÖm thuéc (1; 2) 

+ Cã f(-1) > 0 ; khi  x 
[image: image23.wmf]-¥
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 th× f(x) <0.

VËy ph­¬ng tr×nh  f(x) = 0 cã nghiÖm  thuéc (-
[image: image24.wmf])
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VËy ph­¬ng tr×nh f(x) = 0 lu«n cã 3 nghiÖm .

C¸c nghiÖm Êy thâa m·n :
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Trõ hai ph­¬ng tr×nh cho nhau ®­îc : y - 4x - 1 = 0  hay c¸c ®iÓm cè ®Þnh thuéc ®­êng th¼ng  y = 4x - 1 .

Bµi 2

(3 ®iÓm )

Tr­íc hÕt cÇn ax2 - 4x + a - 3 
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(0,5 ®iÓm)

+ NÕu a < -1 th× ax2 - 4x + a - 3 < 0 víi 
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BÊt ph­¬ng tr×nh ®· cho  tháa m·n víi  
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 x + 1 > ax2 - 4x + a - 3 tháa m·n víi 
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  ax2 - 5x + a - 4  < 0     tháa m·n víi 
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 EMBED Equation.3  [image: image35.wmf]D

 = 25 - 4a (a - 4 )  < 0   (v×  a  < -1) 
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 EMBED Equation.3  [image: image37.wmf]D
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+ NÕu a > 4 th× ax2 - 4x + a - 3 > 0 víi 
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BÊt ph­¬ng tr×nh ®· cho  tháa m·n víi  
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 x + 1 < ax2 - 4x + a - 3 tháa m·n víi 
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  ax2 - 5x + a - 4  > 0     tháa m·n víi 
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(1,0 ®iÓm)
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 EMBED Equation.3  [image: image46.wmf]D

 = 25 - 4a (a - 4 )  < 0   (v×  a  = 4 > 0) 
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 4a2 - 16a  - 25 > 0 
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KÕt luËn:  
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(0.5 ®iÓm) 

Bµi 3: 
( 3 ®iÓm )

TËp x¸c ®Þnh  D  = 
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Do x = 0 kh«ng lµ nghiÖm cña ph­¬ng tr×nh ®· cho nªn ph­¬ng tr×nh ®· cho 
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(0,5 ®iÓm)
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(0,5 ®iÓm)

§Æt 
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 EMBED Equation.3  [image: image55.wmf]§iÒu kiÖn 
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(0,25 ®iÓm)

Ta ®­îc ph­¬ng tr×nh míi 

2t2 - 5t  + 2 = 0 
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Víi t = 2 
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KÕt luËn: VËy ph­¬ng tr×nh ®· cho cã nghiÖm duy nhÊt   x = 1 

(0,25 ®iÓm)

Bµi 4:  
(3 ®iÓm ) 

§iÒu kiÖn : xy - x2 y2 
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(0,25 ®iÓm)

Ta cã :

xy - x2 y2 = - 
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     (  DÊu b»ng x¶y ra khi vµ chØ khi  xy = 
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Do ®ã : y 6 + y 3 + 2x2 
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KÕt hîp víi gi¶ thiÕt 
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Céng hai vÕ hai bÊt ®¼ng thøc ta cã : 
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(0,25 ®iÓm)

nªn ta cã 
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(0,25 ®iÓm)

Gi¶i hÖ nµy ta ®­îc 
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(0,5 ®iÓm)

Thö l¹i chØ thÊy : (x ; y ) = 
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Bµi 5:
 
(4 ®iÓm )

a) Gäi thÓ tÝch c¸c khèi tø diÖn  M.BCD ; M.ACD ; M.ABC  vµ ABCD lµ V1 , V2 , V3  , V4  vµ V khi ®ã :
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(1,0 ®iÓm)

Céng 4 ®¼ng thøc trªn = > khÕt qu¶  = 1 (kh«ng ®æi ) 


(0.5 ®iÓm )
b) Theo kÕt qu¶ c©u a ®Ó thuËn tiªn gäi V1 = a2 ; V2 = b2 ; V3 = c2  ; V4= d2.

Khi ®ã :
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(1,0 ®iÓm)

MÆt kh¸c theo BÊt ®¼ng thøc Bunhi a ta cã :

(b + c + d ) 2
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(0,5 ®iÓm)

T­¬ng tù :
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 (Theo B§T c« si cho 2 sè kh«ng ©m )

VËy T  min = 4
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Bµi 6:

(3 ®iÓm ) 

TËp x¸c ®Þnh D = R 
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Ph­¬ng tr×nh ®· cho 
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+ NÕu x
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VËy ph­¬ng tr×nh v« nghiÖm .

+NÕu 0 < x <1 => vÕ tr¸i (*) ©m = > ph­¬ng tr×nh v« nghiÖm 

(0,25 ®iÓm) 

+NÕu –1<x 
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+NÕu x > 1 xÐt f(x) = 
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Sao cho xn 
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Vµ lim 
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