Thi häc sinh giái líp 12 m«n to¸n B¶ng A

( Thêi gian 180 phót , kh«ng kÓ giao ®Ò)

Bµi 1( 4,0 ®iÓm)

Cho hµm sè :  y = 
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1) Kh¶o s¸t sù biÕn thiªn vµ vÏ ®å thÞ hµm sè (Cm) khi m = 1

2) T×m m ®Ó cùc ®¹i , cùc tiÓu cña (Cm) n»m vÒ hai phÝa cña ®­êng th¼ng          9x –7y – 1  = 0

Bµi 2( 4,0 ®iÓm)

1)T×m p vµ q ®Ó gi¸ trÞ lín nhÊt cña hµm sè y = 
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 lµ bÐ nhÊt

3) Gäi ( x ; y ) lµ nghiÖm cña bÊt ph­¬ng tr×nh 
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 . T×m ( x; y) sao cho 2x + y lín nhÊt

Bµi 3 ( 4,0 ®iÓm)

Cho cos3x – cos2x + mcosx – 1 = 0 (1)

1) Gi¶i ph­¬ng tr×nh (1) khi m = 3

2) T×m m ®Ó ph­¬ng tr×nh (1) cã sè nghiÖm nhiÒu nhÊt trªn 
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Bµi 4(4,0 ®iÓm)

1) TÝnh 
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2) Cho x2 +y2 =1 . Chøng minh : 
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Bµi 5( 4,0 ®iÓm)

1) Cho tø diÖn ABCD . C¸c mÆt cña tø diÖn cã diÖn tÝch b»ng nhau . Chøng minh r»ng t©m mÆt cÇu néi , ngo¹i tiÕp tø diÖn trïng nhau.

2) Cho tø diÖn ABCD vµ mét mÆt ph¼ng (P) . T×m trªn mf (P) ®iÓm M sao cho 
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H­íng dÉn chÊm vµ thang ®iÓm thi häc sinh giái 12          m«n to¸n b¶ng a

	Bµi
	            H­íng dÉn chÊm 
	§iÓm

	1
	1) Khi m = 1 
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*) TËp x¸c ®Þnh  : x 
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*) Sù biÕn thiªn : 
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Ta cã b¶ng biÕn thiªn
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*)Hµm sè ®¹t cùc ®¹i t¹i x = -2 ( yC§ = -3

®¹t cùc tiÓu t¹i  x = 4 ( yCT = 9

*)x = 1 lµ tiÖm cËn ®øng v×  Lim f(x) = -( vµ lim f(x) = +(
                                         x(1-                     x(1+   

*) y = x + 2 lµ tiÖm cËn xiªn v× lim(f(x) –x – 2 ) = lim
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2)TËp x¸c ®Þnh x ( 1 
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  ; y’ = 0 ( x =-2 ; x = 4

VËy víi mäi m th× (Cm) lu«n cã cùc ®¹i vµ cùc tiÓu. Theo c©u 1) ta cã yC§= m – 4  t¹i x = -2 ; ®Æt A ( -2 ; m – 4 )

yCT = m + 8  t¹i  x = 4  ; ®Æt B ( 4 ; m + 8 )

A ; B n»m hai phÝa cña ®­êng th¼ng 9x – 7y – 1 = 0 (
(9xA – 7yA – 1 )( 9xB – 7yB – 1 ) < 0

( ( 9 -7m )( -21 – 7m) < 0 ( -3 < m < 
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VËy m
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	1) 1)§Æt y = f(x) = x2 + px + q ; h(x) = 
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) ta cã f(0) = q ; f(1) = 1+p + q ; f(-1) = 1- p + q  ; 
[image: image18.wmf]p

f

f

f

f

+

=

-

³

+

Þ

1

)

0

(

)

1

(

)

0

(

)

1

(
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NÕu p > 0 
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NÕu p < 0 
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Chó ý : Max h(x) = max
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*) NÕu p = 0 ( f(x) = x2 + q ; f(0) = f(-
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p

) = q ; f((1) = 1 + q

Gi¸ trÞ lín nhÊt cña h(x) lµ mét trong 2 gi¸ trÞ 
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NÕu q < -
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NÕu q = -
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 còng lµ gi¸ trÞ nhá nhÊt cña h(() .VËy p = 0 ; q = - 
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Tr­êng hîp 1:  NÕu (x;y) tho¶ m·n (I) ta cã x2 +2y2 
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®óng víi mäi x ; y tho¶ m·n (*) . DÊu “=” x¶y ra 
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VËy x = 2 ; y = 
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 th× 2x + y lín nhÊt

Tr­êng hîp 2 : ( x ; y ) tho¶ m·n (II) ( 2x + y kh«ng ®¹t gi¸ trÞ lín nhÊt

V× tõ (II) 
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	2)  cos3x – cos2x + mcosx – 1  = 0   (1) 

3) 
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4) 1) Víi m = 3 th× (1) 
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2) XÐt ph­¬ng tr×nh (2) 
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VÏ ®å thÞ hµm sè y = cosx trªn 
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Sè nghiÖm cña (2) lµ sè giao ®iÓm cña y = t vµ y = cosx trªn 
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 víi t lµ nghiÖm cña (3) . Ph­¬ng tr×nh (1) cã sè nghiÖm nhiÒu nhÊt trªn 
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 khi vµ chØ khi ph­¬ng tr×nh (3) cã hai nghiÖm t1 < t2 tho¶ m·n 

0 < t1 < t2 <1 
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	5) 1) I = 
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  .§Æt t = 
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6) dx = - dt ; sinx = sint ; cos2x = cos2t

7) 
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8) 
[image: image49.wmf]ò

ò

ò

-

=

=

+

=

+

=

Þ

p

p

p

p

p

p

0

1

1

4

0

2

2

2

2

2

1

cos

1

sin

2

dx

t

dt

x

xdx

I


9) 
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10) 2) §Æt x = sint ; y = cost 
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11) Ta cã  sin5t = 16sin5t –20sin3t + 5sint 

12)            Cos5t = 16cos5t – 20cos3t + 5cost

13) (sin5t = 16x5 –20x3 + 5x ; cos5t = 16y5 – 20y3 +5y

14) 
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15) DÊu “=” x¶y ra ( 
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Dùng mf(P) ( AB t¹i M . Gäi DK ; CH lµ c¸c ®­êng cao cña tam gi¸c DAB vµ tam gi¸c CAB . Do dt (DAB = dt(CAB ( DK’ = CH. Gäi C’ ; D’ lÇn l­ît lµ h×nh chiÕu cña C ; D trªn (P) ( MC’ = MD’ v× CH // (P) ; DK// (P) ((MC’D’ c©n t¹i M ( MI’ ( C’D’ ; I’ lµ trung ®iÓm C’D’
KÎ II’ // AB ; ( I (CD ) ; IK //MI’ ( MKII’ lµ h×nh ch÷ nhËt. VËy IK lµ ®­êng vu«ng gãc chung cña AB vµ CD vµ I lµ trung ®iÓm CD

*) Vai trß A ; B ; C ; D b×nh ®¼ng . B»ng c¸ch dùng t­¬ng tù mf(P’) ( Cd ta chøng minh K’ lµ trung ®iÓm cña AB vµ I’K’ lµ ®­êng vu«ng gãc chung cña AB vµ CD ( I’( I ; K’( K 

Do ®ã tø diÖn ABCD cã c¸c ®­êng trung b×nh ®ång thêi lµ ®­êng vu«ng gãc chung


Gäi O lµ trung ®iÓm IK ( OA = OB = OC = OD vËy O lµ t©m mÆt cÇu ngo¹i tiÕp tø diÖn ABCD 

*) VKBCD = VKACD
( KI ( mf ph©n gi¸c cña gãc ph¼ng nhÞ diÖn c¹nh CD vµ AB . T­¬ng tù PQ ( mf ph©n gi¸c cña gãc ph¼ng nhÞ diÖn c¹nh AC vµ BD. V× KI
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 O c¸ch ®Òu c¸c mÆt cña tø diÖn ABCD . VËy O lµ t©m mÆt cÇu néi tiÕp tø diÖn ABCD 

2) 


Gäi I ; J lµ trung ®iÓm AB vµ CD ; N lµ trung ®iÓm cña IJ . Víi M bÊt kú ta cã
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