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C©u 1: (6 ®iÓm) Cho hµm sè:
y = x3 + 3x2 + 1.

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

b) BiÖn luËn theo m sè nghiÖm cña ph­¬ng tr×nh:
x3 + 3x2 = m3 + 3m2.

c) ViÕt ph­¬ng tr×nh tiÕp tuyÕn cña ®å thÞ (C) kÎ tõ ®iÓm (1; 5).

d) Trªn ®­êng th¼ng y = 9x – 4, t×m nh÷ng ®iÓm cã thÓ kÎ ®Õn (C) 3 tiÕp tuyÕn.
C©u 2: (3 ®iÓm) Gi¶i c¸c ph­¬ng tr×nh sau:

a) 
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C©u 3: (4 ®iÓm)

a) T×m m ®Ó bÊt ph­¬ng tr×nh sau cã nghiÖm duy nhÊt:
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b) T×m m ®Ó bÊt ph­¬ng tr×nh sau ®óng víi mäi x.

(1 + 2cosx(+ (1 + sin2x(( 2m – 1.

C©u 4: (2,5 ®iÓm)

a) X¸c ®Þnh a, b ®Ó hµm sè sau cã ®¹o hµm t¹i x = 0:
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b) TÝnh tÝch ph©n:
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C©u 5: (2,5 ®iÓm) 

Cho 2 elÝp (E1): 
[image: image6.wmf]22
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 vµ parabol (P): y2 = 12x.

a) ViÕt ph­¬ng tr×nh ®­êng trßn ®i qua giao ®iÓm cña 2 elÝp trªn.

b) ViÕt ph­¬ng tr×nh tiÕp tuyÕn chung cña (E1) vµ (P).
C©u 6: (2 ®iÓm) Cho h×nh chãp S.ABCD cã ®¸y lµ nöa lôc gi¸c ®Òu víi c¹nh a (a> 0). C¹nh SA vu«ng gãc víi ®¸y vµ SA = 
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Chó ý: + §¸p ¸n gåm 5 trang.

+NÕu thÝ sinh lµm c¸ch kh¸c víi ®¸p ¸n mµ kÕt qu¶ ®óng th× cho ®iÓm tèi ®a.

	C©u
	ý
	Néi dung
	®iÓm

	1
	1a
	- TËp x¸c ®Þnh: D = R.

- Sù biÕn thiªn:

   + ChiÒu biÕn thiªn: y’ = 3x2 + 6x = 0 ( 
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( Hµm sè ®ång biÕn trªn c¸c kho¶ng (-(; -2) vµ (0; +(); hµm sè nghÞch biÕn trªn kho¶ng (-2; 0).

   + Cùc trÞ: Hµm sè ®¹t cùc ®¹i t¹i ®iÓm (0; 1) vµ ®¹t cùc tiÓu t¹i ®iÓm (-2; 5).

   + Giíi h¹n: 
[image: image11.wmf]x
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( ®å thÞ hµm sè kh«ng cã tiÖm cËn.

   + TÝnh låi lâm vµ ®iÓm uèn: y’’ = 6x + 6 = 0 ( x = -1.

( §å thÞ hµm sè låi trªn kho¶ng (-(; -1), lâm trªn kho¶ng (-1; +() vµ cã ®iÓm uèn lµ (-1; 3).

   + B¶ng biÕn thiªn:
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- §å thÞ: §å thÞ hµm sè ®i qua c¸c ®iÓm (-3; 1), (-2; 5),      (-1; 3), (0; 1) vµ (1; 5). NhËn ®iÓm uèn (-1; 3) lµm t©m ®èi xøng.


[image: image12]
	0,25

0,25

0,25

0,25

0,25

0,25

	
	1b
	  Ta cã: x3 + 3x2 = m3 + 3m2 (1)

( x3 + 3x2 + 1 = m2 + 3m2 + 1 = a

( sè nghiÖm cña ph­¬ng tr×nh (1) chÝnh lµ sè giao ®iÓm cña ®å thÞ (C) vµ ®­êng th¼ng y = a, tõ ®å thÞ ë c©u a ta cã:

- Ph­¬ng tr×nh (1) cã 1 nghiÖm nÕu a > 5 hoÆc a < 1.

- Ph­¬ng tr×nh (1) cã 2 nghiÖm nÕu a = 5 hoÆc a = 1.

- Ph­¬ng tr×nh (1) cã 3 nghiÖm nÕu 1 < a < 5.

  XÐt hµm sè f(m) = m3 + 3m2 + 1 ( f(m) còng cã ®å thÞ lµ (C), nªn tõ ®å thÞ ë c©u a ta cã:

- a > 5 ( m > 1; a = 5 ( m = 1 hoÆc m = -2

- a < 1 ( m < -3; a = 1 ( m = -3 hoÆc m = 1.

- 1 < a < 5 ( -3 < m < 1

  VËy ta cã:


+ Víi m > 1 hoÆc m < -3 th× ph­¬ng tr×nh (1) cã 1 nghiÖm.

+ Víi m = -3 hoÆc m = -2 hoÆc m = 1 hoÆc m = 2 th× ph­¬ng tr×nh (1) cã 2 nghiÖm.

+ Víi -3 < m < 1 vµ m ( -2, m ( 0 th× ph­¬ng tr×nh (1) cã 3 nghiÖm ph©n biÖt.
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	1c
	  Gäi ph­¬ng tr×nh tiÕp tuyÕn kÎ tõ ®iÓm (1; 5) cã d¹ng:

y = k(x – 1) + 5 ( y = kx + 5 – k.

  V× lµ tiÕp tuyÕn cña (C) nªn ta cã:
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( Cã 2 tiÕp tuyÕn cña (C) ®i qua ®iÓm (1; 5) lµ:

y = 5 vµ y = 9x – 4.
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	1d
	  Gäi M (x0; 9x0 – 4) lµ ®iÓm trªn ®­êng th¼ng y = 9x – 4.

( §­êng th¼ng ®i qua M cã ph­¬ng tr×nh d¹ng:

y = k(x – x0) + 9x0 – 4.

( Ta cã:
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  §Ó cã 3 tiÕp tuyÕn qua M th× hÖ trªn cÇn cã 3 nghiÖm

( ph­¬ng tr×nh sau cÇn cã 3 nghiÖm ph©n biÖt:

(x – 1)[2x2 + (5 – 3x0)x + 5 – 9x0] = 0.

  Tõ ®ã ta cã ®iÒu kiÖn cña x0 lµ: 
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  VËy c¸c ®iÓm M cÇn t×m cã to¹ ®é (x; 9x – 4) víi ®iÒu kiÖn: 
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	2
	2a
	  TËp x¸c ®Þnh: D = R.

  Ph­¬ng tr×nh ®· cho t­¬ng ®­¬ng víi ph­¬ng tr×nh:
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  XÐt hµm sè f(t) = 
[image: image18.wmf]t
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, ta cã f(t) ®ång biÕn víi mäi t nªn ta cã: f(3cosx) = f(4cos3x) ( 3cosx = 4cos3x

( cos3x = 0 ( x = 
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	2b
	  Ta cã: x4 + x2 + 1 = (x2 + x + 1)(x2 – x + 1) > 0


  x2 – 3x + 1 = 2(x2 – x + 1) – (x2 + x + 1)

  §Æt 
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, t > 0. Ph­¬ng tr×nh trë thµnh:
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	3a
	  §iÒu kiÖn: m > 0 vµ m ( 1, x2 + mx + 10 ( 0.

BÊt ph­¬ng tr×nh ®· cho t­¬ng ®­¬ng víi:
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. (*)

§Æt u = x2 + mx + 10, u ( 0.

+ Víi 0 < m < 1: (*) ( f(u) = log7(
[image: image24.wmf]u
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  Ta thÊy f(9) = 1 vµ f(u) lµ hµm ®ång biÕn nªn ta cã:

f(u) ( f(9) ( u ( 9 ( x2 + mx + 10 ( 9 ( x2 + mx + 1 ( 0

  V× ph­¬ng tr×nh trªn cã ( = m2 – 4 < 0 víi 0 < m < 1 nªn ph­¬ng tr×nh trªn v« nghiÖm ( bÊt ph­¬ng tr×nh ®· cho v« nghiÖm.

+ Víi m > 1: Ta cã: f(u) ( 1 = f(9) ( 0 ( u ( 9

( 0 ( x2 + mx + 10 ( 9 
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  XÐt ph­¬ng tr×nh x2 + mx + 1 = 0 cã ( = m2 – 4.

  NÕu 1 < m < 2 ( ( < 0 ( (2) v« nghiÖm ( bÊt ph­¬ng tr×nh ®· cho v« nghiÖm.

  NÕu m > 2 ( ( > 0 ( ph­¬ng tr×nh trªn cã 2 nghiÖm ®Òu tho¶ m·n (1) vµ (2) ( bÊt ph­¬ng tr×nh ®· cho cã nhiÒu h¬n mét nghiÖm.

  NÕu m = 2 ( (2) cã nghiÖm duy nhÊt x = -1 ( bÊt ph­¬ng tr×nh ®· cho cã nghiÖm duy nhÊt x = -1.

  VËy gi¸ trÞ cÇn t×m cña m lµ: m = -2.
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	3b
	  §Æt f(x) = (1 + 2cosx( + (1 + 2sinx(. Bµi to¸n trë thµnh: t×m m sao cho maxf(x) ( 2m – 1.

  Ta cã f2(x) = 6 + 4(sinx + cosx) + 2(1 + 2(sinx + cosx) + 4sinxcosx(
  §Æt t = sinx + cosx, 
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f2(x) = g(t) = 6 + 4t + 2(2t2 + 2t – 1( víi 
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  XÐt sù biÕn thiªn cña g(t) ta cã: 
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  V× f(x) ( 0 nªn ta cã:

maxf(x) = 
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  VËy ta cã: 
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	  Hµm sè cã ®¹o hµm t¹i x = 0 khi nã liªn tôc t¹i x = 0.
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  Ta l¹i cã:  
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( a = 6.

  VËy hµm sè cã ®¹o hµm t¹i x = 0 khi a = 6 vµ b = 1.
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	4b
	  Chøng minh ®­îc: 
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  §Æt 
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	  To¹ ®é giao ®iÓm cña 2 elÝp (E1) vµ (E2) lµ nghiÖm cña hÖ ph­¬ng tr×nh:
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  VËy ®­êng trßn ®i qua c¸c giao ®iÓm cña 2 elÝp lµ:
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	5b
	  Gäi ®­êng th¼ng Ax + By + C = 0 (A2 + B2 ( 0), lµ tiÕp tuyÕn chung cña (E1) vµ (P). Ta cã:
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  VËy cã 2 tiÕp tuyÕn cÇn t×m lµ: 
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   §Æt h×nh chãp vµo hÖ trôc to¹ ®é nh­ h×nh vÏ. Suy ra ta cã: A = (0; 0; 0), D = (2a; 0; 0), S = (0; 0; a
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  Gäi M(x0; y0; z0) thuéc c¹nh SB, ta cã: 
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  MÆt kh¸c AM(DN ( 
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( x02 – 2ax0 + y02 + z02 = 0 
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