Së gi¸o dôc ®µo t¹o Thanh ho¸

           Tr­êng THPT BØm S¬n

§Ò ®Ò nghÞ: b¶ng a
§Ò thi chän  häc sinh giái tØnh m«n to¸n líp 12

N¨m häc 2005 - 2006

 (Thêi gian lµm bµi 180 phót)
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Bµi 1: (4 ®iÓm)

1) (§Ò 48 I2 trong 150 ®Ò tuyÓn sinh §¹i häc) 

T×m trªn ®å thÞ hµm sè y = 
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 hai ®iÓm A vµ B ®èi xøng nhau qua ®­êng th¼ng y = x -1

2) (Tù s¸ng t¸c)

Cho a, b, c ( R víi a ( 0 vµ m (N* tho¶ m·n: 
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Chøng minh r»ng:

§å thÞ hµm sè: y = ax4 + bx2 + c      lu«n c¾t trôc ox t¹i Ýt nhÊt mét ®iÓm thuéc kho¶ng (0;1).

Bµi 2: (5 ®iÓm)

1) (Tù s¸ng t¸c) 

T×m tæng tÊt c¶ c¸c nghiÖm x ( [1;100] cña ph­¬ng tr×nh:

Sin4x + Sin4 ( x + 
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2) ( To¸n häc tuæi trÎ n¨m 2003)

Cho tam gi¸c ABC  kh«ng cã gãc tï tho¶ m·n hÖ thøc:
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H·y tÝnh c¸c gãc cña tam gi¸c ®ã.

Bµi 3: (4 ®iÓm)

1) (To¸n Båi d­ìng gi¶i tÝch tæ hîp cña Hµn Liªn H¶i - Phan Huy Kh¶i)

T×m hä nguyªn hµm cña hµm sè f(x) = 
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2) (Tù s¸ng t¸c)

Gi¶i ph­¬ng tr×nh:     3x2 + 1 + log2006 
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Bµi 4: (4 ®iÓm)

Trong mÆt ph¼ng to¹ ®é Oxy

1) ( §Ò thi tuyÓn sinh vµo §HXD - Hµ Néi n¨m häc 2000-2001)
Cho ®iÓm A(4;0) vµ ®­êng th¼ng (: 4x - 9 = 0. Chøng minh r»ng tËp hîp c¸c ®iÓm M cã tû sè kho¶ng c¸ch tõ ®ã ®Õn ®iÓm A vµ tõ ®ã ®Õn ®­êng th¼ng ( b»ng 
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 lµ mét Hypebol. H·y viÕt ph­¬ng tr×nh cña Hypebol ®ã.

2) ( Chuyªn ®Ò vÒ h×nh häc gi¶i tÝch cña Cam Duy LÔ - TrÇn Kh¾c B¶o)

Cho Parabol y2 = 2px (p > 0) vµ ®­êng th¼ng d di ®éng nh­ng lu«n ®i qua tiªu ®iÓm F cña Parabol. Gäi M, N lµ c¸c giao ®iÓm cña parabol víi ®­êng th¼ng d. Chøng minh r»ng ®­êng trßn ®­êng kÝnh MN lu«n tiÕp xóc víi mét ®­êng th¼ng cè ®Þnh.

Bµi 5: (3 ®iÓm)  (500 Bµi to¸n vÒ bÊt ®¼ng thøccña Phan Huy Kh¶i -TËp II)

Cho h×nh chãp SABCD cã ®¸y lµ h×nh b×nh  hµnh. Gäi K lµ trung ®iÓm     cña SC. MÆt ph¼ng qua AK c¾t c¸c c¹nh SB, SD lÇn l­ît t¹i M vµ N. Gäi V1, V thø tù lµ thÓ tÝch cña khèi chãp SAMKN vµ khèi chãp SABCD. T×m gi¸ trÞ nhá nhÊt vµ gi¸ trÞ lín nhÊt cña tû sè 
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®¸p ¸n - thang ®iÓm

kú thi chän läc häc sinh giái tØnh - m«n to¸n LíP12

	Néi dung
	§iÓm

	Bµi 1: (4 ®iÓm)
	

	1) (2 ®iÓm)

Hai ®iÓm A, B ®èi xøng nhau qua ®­êng th¼ng y = x -1  nªn ®­êng th¼ng AB cã pt: y = -x + m

=>Hoµnh ®é c¸c ®iÓm A, B lµ xA, xB chÝnh lµ nghiÖm pt:
[image: image10.wmf]m
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( g(x) = 2x2 - (m + 1)x + m = 0
	0,5 ®iÓm

	Gäi I lµ trung ®iÓm cña AB ta cã xI = 
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Ta ph¶i cã ®iÓm I thuéc ®­êng th¼ng y =x -1 => 
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( m = -1
	0,5 ®iÓm

	Khi ®ã g(x) = 2x2 - 1= 0 ( x = 
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	0,5 ®iÓm

	Víi xA = -[image: image14.wmf]2
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  => yA = -xA-1 = -1+
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; Víi xB = 
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VËy hai ®iÓm cÇn t×m lµ A(-
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; -1+
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) vµ B (
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	0,5 ®iÓm

	2) (2 ®iÓm)

XÐt hµm sè f(x) = [image: image22.wmf]m
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 víi a ( 0 vµ m N*
Lµ hµm sè liªn tôc vµ cã ®¹o hµm lµ: 

f’(x) = axm+3 + bxm+1 + cxm-1 víi (x(R
	0,5 ®iÓm

	Ta tÝnh ®­îc f(0) = 0 vµ f(1) = 
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 (do gi¶ thiÕt)

Theo ®Þnh lý Lagr¨ng: tån t¹i x0 ((0;1) sao cho f’(x0) = 
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	0,5 ®iÓm
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           => ax40 + bx20 + c = 0
	0,5 ®iÓm

	Tøc lµ pt: ax4 + bx2 + c = 0 cã nghiÖm x0 ((0;1)

Hay ®å thÞ hµm sè: y = ax4 + bx2 + c  lu«n c¾t ox t¹i Ýt nhÊt 1 ®iÓm thuéc (0;1)
	0,5 ®iÓm

	Bµi 2: (5 ®iÓm) 
	

	1) (3 ®iÓm)

Tr­íc hÕt biÕn ®æi vÕ tr¸i cña pt: Sö dông c«ng thøc Sin (( + 
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Ta ®­îc: VT = Sin4x + cos4x + Sin4 (x+ 
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     = (Sin2x +Cos2x) - 2Sin2x Cos2x + 1 - 2Sin2 (x+ 
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	1 ®iÓm

	Nªn pt ®· cho viÕt thµnh: 
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 ( Sin24x = 1 (  Cos 4x = 0

( 4x =
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  víi k ( Z
	0,5 ®iÓm

	§Ó x ( [1; 100] ta ph¶i cã: 1 ( 
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	0,5 ®iÓm

	Nªn tæng c¸c nghiÖm cÇn t×m lµ: S = 
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	0,5 ®iÓm

	Ta cã 
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	0,5 ®iÓm

	2) (2 ®iÓm)

Ta cã 
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(Cos 3A + Cos 3B) - 
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(Cos 2A + Cos 2B) + Cos A +CosB  = 
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( 
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 (4 Cos3A - 3 CosA + 4 Cos3B - 3CosB) -
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(2Cos2A-1+2Cos2B-1)+CosA+CosB =
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( (
[image: image55.wmf]3

4

Cos3A - Cos2A) + (
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  (2)

XÐt  hµm sè f(t) = 
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t3 - t2 víi t ([0;1] ta cã: 
	0,5 ®iÓm

	[image: image131.wmf]12
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f’(t) = 4t2 - 2t; f’(t) = 0 (             t = 0

                                                             t = 
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. Ta cã b»ng biÕn thiªn; 

                                                            => Víi (t ([0;1] th× f(t) ( f(
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	0,5 ®iÓm

	V× (ABC kh«ng cã gãc tï nªn    0 ( CosA <1

                                                     0 ( Cos B <1
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Cos3B - Cos2B ( - 
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              => VT (2)  ( -
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            (3)
	0,5 ®iÓm

	Do ®ã (2) ®­îc tho¶ m·n ( (3) x¶y ra dÊu “=”  =>           Cos A = 
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                                                                                             Cos B = 
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         =>     A = 600
                  B = 600            => C = 600
	0,5 ®iÓm

	Bµi 3: ( 4 ®iÓm)
	

	1) (2 ®iÓm)

 Ta cã: 
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 v× x4 + 3x2 + 2 = (x2 + 2 ) (x2 + 1) 

§Æt 
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( 3x3 + 2x = (Ax + B) (x2 + 1) + (Cx + D) (x2 + 2) Víi (x


	0,5 ®iÓm

	Hay 3x3 + 2x = (A+C)x3 + (B + D)x2 + (A + 2C)x + B + 2D Víi (x

=>    A + C = 3                       B = D = 0

        B + D = 0            =>       C = -1          tøc lµ 
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        A + 2C = 2                      A = 4             

        B + 2D = 0

=>  f(x) = x - 
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=> (f(x)dx = 
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	0,5 ®iÓm

0,5 ®iÓm

	VËy ( f(x)dx = 
[image: image74.wmf]k
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	0,5 ®iÓm

	2) (2 ®iÓm)

PT ®· cho viÕt thµnh: log2006 
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 = x6 - 3x2 - 1       (1)

§Æt:            u = 4x2 + 2 > 0     ta ®­îc pt: log2006 
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 = v - u

                  v = x6 + x2 + 1> 0

(  log2006u - log2006v = v- u (*)              
	0,5 ®iÓm

	- NÕu u > v th× VT (*) > 0 > VP (*) nªn kh«ng tho¶ m·n. 

- NÕu u < v th× VT (*) < 0 < VP (*) nªn kh«ng tho¶ m·n

- XÐt u = v th× VT (*) = 0 VP (*) 

Do ®ã pt (*)( x6 + x2 + 1 = 4x2 + 2 ( x6 - 3x2 - 1= 0 (2)

§Æt t = x2 ( 0 ta ®­îc pt: f(t) = t3 - 3t - 1 = 0                (3)
	0,5 ®iÓm

	Ta cã f’(x) = 3t2 - 3; f’(t) = 0 (   t = -1

                                                      t = 1.         Ta cã b¶ng biÕn thiªn
	

	       t   -∞     -1             0          1            +∞
   f’(t)         +       0          -              0      +                      h¬n n÷a f(2) = 1

   f (t)                   1                                           +∞
                                                           

           -∞

	

	Do ®ã pt (3) cã nghiÖm víi t ( 0 vµ lµ nghiÖm duy nhÊt t ((0;2)

§Æt t = 2 cos ( víi 0 < ( < 
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 ta ®­îc 8 Cos3( - 6 Cos ( - 1 = 0

( 4Cos3( - 3 Cos( = 
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  hay cos 3( = 
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 ta cã t = x2 = 2 Cos
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	0,5 ®iÓm

0,5 ®iÓm

	Bµi 4: (4 ®iÓm)
	

	1) (2 ®iÓm): Gi¶ sö ®iÓm M (x;y) khi ®ã AM = 
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Kho¶ng c¸ch tõ M ®Õn ®­êng th¼ng (: 4x - 9 = 0 lµ d(M;() = 
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	0,5 ®iÓm

	Ta cã 
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                             ( 7x2 - 9y2 = 63    (  
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VËy tËp hîp c¸c ®iÓm M cÇn t×m lµ Hypebol cã ph­¬ng tr×nh 
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	0.5 ®iÓm

0,5 ®iÓm

0,5 ®iÓm

	2)( 2 ®iÓm): Parabol y2 = 2px ®­êng

chuÈn lµ (: x = -
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. §­êng trßn 

®­êng kÝnh MN cã t©m lµ trung 

®iÓm I cña MN vµ b¸n kÝnh R=
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Gäi M1; N1, H thø tù lµ h×nh chiÕu

Cña c¸c ®iÓm M, N vµ I. 

Theo ®/n cña Parabol cã 

          MM1  = MF

          NN1  = NF

=> MM1 + NN1 = MF + NF = MN. 

Mµ trong h×nh thang vu«ng MM1N1N th× MM1 + NN1 = 2 IH. Do ®ã IH=
[image: image91.wmf]2
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VËy ®­êng trßn ®­êng kÝnh MN lu«n tiÕp xóc víi ®­êng chuÈn cña Parabol
	0,5 ®iÓm

0,5 ®iÓm

0,5 ®iÓm

0,5 ®iÓm

	Bµi 5: (3 ®iÓm): 

V× ABCD lµ h×nh b×nh hµnh

=> VSABC = VSADC = 
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=> V1 = VSAMK + VSANK = 
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MÆt kh¸c V1 = VSAMN + VSMNK = 

= x.y.
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=> V1 = 
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Tõ (1) (2) => x + y = 3xy => y = 
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  (3)

Do x > 0 vµ y > 0 nªn tõ (3) => x > 
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Vµ y = 
[image: image103.wmf]1

1

3

1

£

-

Þ

£

x

x

SD

SN
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XÐt hµm sè f(x) = 
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f’(x) = 0 (   x = 0    kh«ng thuéc ®o¹n   [ 
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                                        =>  B¶ng biÕn thiªn
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