§Ò thi chän häc sinh giái líp 12

M«n: To¸n

Thêi gian: 180 phót

C©u1: (6 ®iÓm)

Cho hµm sè y= x3 + 4x2 + 4x +1.

a) Kh¶o s¸t sù biÕn thiªn vµ vÏ ®å thÞ hµm sè.

b) Cho M(x0;y0) trªn ®å thÞ. Mét ®­êng th¼ng d thay ®æi ®i qua M c¾t ®å thÞ t¹i M1​ vµ M2 kh¸c M. T×m quü tÝch trung ®iÓm  I cña ®o¹n M1M2.
c) T×m a sao cho tån t¹i 2 tiÕp tuyÕn cïng hÖ sè gãc a cña ®å thÞ hµm sè, gäi c¸c tiÕp ®iÓm lµ M3 vµ M4. ViÕt ph­¬ng tr×ng ®­êng th¼ng chøa M3 vµ M4.
C©u 2: ( 5 ®iÓm)
Gi¶i c¸c ph­¬ng tr×nh sau:

a) tgxsin2x - 2sin2x = 3 (Cos2x + sinxcosx)                         (1)
b) 
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 = (2x2 – x +1)2x                                                     (2)
C©u 3: ( 4 ®iÓm)


TÝnh tÝch ph©n sau:


I = 
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C©u 4: ( 5 ®iÓm)

Cho tø diÖn ABCD cã t©m mÆt cÇu ngo¹i tiÕp O. T×m c¸c ®iÓm M trong kh«ng gian sao cho 4 träng t©m cña tø diÖn MBCD; MCDA; MDAB; MABC c¸ch ®Òu ®iÓm O.
§¸p ¸n ®Ò thi häc sinh giái khèi 12

M«n: To¸n

C©u 1: ( 6 ®iÓm)

a) ( 2 ®iÓm)

· TX§: D =R                                                                             (0,25®)

· ChiÒu biÕn thiªn: 

     y’ = 3x2 + 8x + 4

y’ = 0 <=> x = -2; x= -
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Hµm sè ®ång biÕn  (-
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· Cùc ®¹i, cùc tiÓu: 

   Cùc ®¹i t¹i :) xC§ = -2; yC§ = 1.

   Cùc tiÓu t¹i:  xCT = -
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· TÝnh låi lâm vµ ®iÓm uèn: 

 y’’ = 6x + 8 = 0 <=> x= -
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· B¶ng biÕn thiªn:                                                                   (0,5®)
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· §å thÞ (0,5 ®)

b) ( 2®iÓm)

Gäi d qua M cã hÖ s« gäc k :

d: y=k(x-x0) + y0  (0,25®)

Hoµnh ®é giao ®iÓm cña ®å thÞ  víi ®­êng th¼ng d lµ nghiÖm cña ph­¬ng tr×nh: x3 + 4x2 + 4x +1 = k(x-x0) + x03 + 4x02 + 4x0 +1 


 <=>
x=x0




                  (0, 5 ®)


x2 + ( 4 + x0)x + x02 + 4x0 + 4 – k = 0
(1)  

Gäi x1, x2 lµ nghiÖm cña ph­¬ng tr×nh (1) => x1, x2 lÇn l­ît lµ hoµnh ®é cña M1, M2 => 


xI = -
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yI  = y0 + k(
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Giíi h¹n: (1) cã  2 nghiÖm ph©n biÖt <=>   
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b) ( 2®)

§Ó tháa m·n YCBT: 

<=> y’ = 3x2 + 8x + 4 = a cã 2 nghiÖm ph©n biÖt

(0,25®)

<=> a> -
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NhËn xÐt: x3 + 4x2 + 4x + 1 = (3x2 + 8x +4)(
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Gäi M3(x3; y3), M4(x4; y4)

y3 = a(
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y4 = a(
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VËy ph­¬ng tr×nh ®­êng th¼ng ®i qua M3; M4  lµ:

y= a(
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C©u 2:  (4 ®)

§/K : x
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(0,25®)

Chia 2 vÕ cña ph­¬ng tr×nh cho cos2x 






(1) <=> tg3x -2tg2x = 3(1-tg2x+tgx)                                              (1®)

<=>       tgx=-1

 <=>         x=-
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              tgx=
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VËy nghiÖm cña ph­¬ng tr×nh :

                   x=-
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a)  (2) <=> 
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§Æt 2x2 – x = t (t
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Ph­¬ng tr×nh trë thµnh:
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Kh¶o s¸t f(t) = 
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f’(t) = 2tln2 – 1 =0 <=> 2t = 
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Quan s¸t b¶n bÝªn thiªn nhËn thÊy ph­¬ng tr×nh cã tèi ®a 2 nghiÖm t.           (1® )          MÆt kh¸c f(0) = f(1) = 0                                                                                  

· Ph­¬ng tr×nh cã 2 nghiÖm t = 0; t= 1                                   (0.25®)

· x= 0 ; x= 
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C©u 3: (4 ®)

XÐt  J= 
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Ta CM ®­îc  I = J   (®Æt x=
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§Æt tgx(cotgx) = t

· I + J = 
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C©u 4: ( 6 ®iÓm)

§Æt 
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Gäi A’, B’, C’, D’ lÇn l­ît lµ träng t©m cña c¸c tø diÖn MBCD; MCDA; MDAB; MABC 

Ta cã 
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