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M«n: To¸n.    B¶ng A-B

(Thêi gian lµm bµi 180 phót)


C©u I. (5 ®iÓm). Cho hµm sè 
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   1, Kh¶o s¸t vµ vÏ ®å thÞ (C) cña hµm sè trªn.

   2, Chøng minh ®­êng th¼ng (d):  
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 cã ®óng hai ®iÓm mµ tõ mçi ®iÓm ®ã kÎ ®Õn (C) hai tiÕp tuyÕn vu«ng gãc. X¸c ®Þnh to¹ ®é hai ®iÓm ®ã.
C©u II. (4 ®iÓm). 
   1, BiÖn luËn theo m sè nghiÖm cña hÖ ph­¬ng tr×nh 
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Khi hÖ cã hai nghiÖm (x1;y1), (x2;y2) t×m  m  ®Ó 
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   2, Gi¶i ph­¬ng tr×nh: 
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C©u III. (5 ®iÓm)
   1, §­êng th¼ng (d) c¾t Parabol (P): 
[image: image6.wmf]3
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 t¹i hai ®iÓm ph©n biÖt A, B lÇn l­ît cã hoµnh ®é x1; x2 gi¶ sö x1<x2 vµ AB=2. T×m  x1; x2 ®Ó h×nh ph¼ng giíi h¹n bëi ®­êng th¼ng (d) vµ Parabol cã diÖn tÝch lín nhÊt.
   2, Tam gi¸c ABC kh«ng cã gãc tï vµ 
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. Chøng minh tam gi¸c ABC lµ tam gi¸c vu«ng. 

C©u IV. (4 ®iÓm) 

   1, TÝnh ®¹o hµm  cña hµm sè: 
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   2, H×nh chãp ®Òu S.ABC, ®¸y ABC lµ tam gi¸c ®Òu c¹nh a. MÆt bªn hîp víi ®¸y gãc α, 
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. Chøng minh 
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 ( víi r, R lÇn l­ît lµ b¸n kÝnh mÆt cÇu néi tiÕp, ngo¹i tiÕp h×nh chãp).

C©u V. (2 ®iÓm). Qua ®­êng cao h×nh tø diÖn ®Òu dùng mét mÆt ph¼ng c¾t ba mÆt bªn tø diÖn theo ba ®­êng th¼ng t¹o víi ®¸y tø diÖn lÇn l­ît gãc α, β, γ.
 Chøng minh: 
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Tr­êng THPT
®¸p ¸n th¸ng ®iÓm


Mai Anh TuÊn   
§Ò thi häc sinh giái  líp 12 - b¶ng a – b 
             
  M«n : To¸n - n¨m häc: 2005 - 2006
                                                                
(Gåm cã:  6 trang)

	C©u
	ý
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	a. TX§: R\{1}

b. SBT:     y’ = 1- 
[image: image12.wmf]2
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= 0 <=> x = 0; x = 2

yC§ = y(0) = - 2
yCT = y(2) = 2

· Do hµm sè®ång biÕn trong kho¶ng (-(; 0) vµ (2; +(); nghÞch biÕn trong kho¶ng (0; 1) vµ (1; 2).
	0,5

	
	
	· TiÖm cËn ®øng lµ ®­êng th¼ng x = 1 do 

· TiÖm cËn xiªn lµ ®­êng th¼ng y = x – 1 do 
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û

ù

ê

ë

é

-

-

-

+

-

±¥

®

)

1

(

1

2

2

lim

2

x

x

x

x

x

= 
[image: image14.wmf]ê

ë

é

¥

-

¥

+

=

-

±¥

®

1

1

lim

x

x


	0,5

	
	
	· Giíi h¹n: 
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	c. §å thÞ

Nh­ h×nh vÏ.
NhËn ®iÓm 
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	I.
	2.
	Chøng minh trªn ®t (d) .........
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	· Gäi ®iÓm M 
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· Gäi k lµ hÖ sè gãc ®t 
[image: image19.wmf](
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  ®i qua M th× 
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 cã ph­¬ng tr×nh d¹ng: y = k(x – x0) + x0 - 2
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	· §t 
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 lµ tiÕp tuyÕn cña (P) th× hÖ ph­¬ng tr×nh:
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	· BiÕn ®æi (1) ra d¹ng: x -1 + 
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(x – 1)+ k(1 – x0)+ 
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	· Thay (3) vµo (2) ta cã:

4k2 (1 – x0)2 + 4k [(x0 – 2)(1 – x0) + 4] + (x0 – 2)2 – 16 = 0     (4)

· Qua M kÎ 2 ®t vu«ng gãc tíi (C) nªn ph­¬ng tr×nh (4) ph¶i cã hai nghiÖm k1; k2 vµ k1.k2 = -1.

· §K 
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	<=> 
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· Hai ®iÓm M1
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	II
	
	
	4,0

	
	1.
	BiÖn luËn sè nghiÖm hÖ ph­¬ng tr×nh: .......
	2,0

	
	
	· XÐt pt: x2 + y2 = x <=> (x - 
[image: image35.wmf]2

1

)2 + y2 = 
[image: image36.wmf]4
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 lµ pt cña ®­êng trßn t©m I(
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; 0) ; bk: R= 
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· XÐt pt: x + my = m <=> x + m(y – 1) = 0 lµ pt cña ®­êng th¼ng lu«n ®i qua ®iÓm cè ®Þnh A(0; 1).
	0,5

	
	
	· §­êng th¼ng tiÕp xóc víi ®­êng trßn.

®iÓm = 
[image: image39.wmf]2
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(m = 0 (d) tiÕp xóc ®­êng trßn t¹i  O(0; 0)

M = 
[image: image41.wmf]3
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 (d) tÝªp xóc ®­êng trßn t¹i B)

· Sè nghiÖm hÖ ph­¬ng tr×nh lµ sè 

giao ®iÓm cña ®t(d) vµ ®­êng trßn:
	0,5

	
	
	· NÕu 
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 Th× hÖ ph­¬ng tr×nh cã nghiÖm duy nhÊt.

· NÕu 
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 Th× hÖ ph­¬ng tr×nh v« nghiÖm.

· NÕu 0 < m < 4/3 th× hÖ ph­¬ng tr×nh cã hai nghiÖm ph©n biÖt
	0,5

	
	
	T×m m ®Ó P = (x2 – x1)2 + (y2 – y1)2 lín nhÊt 
	

	
	
	· 0 < m < 4/3 th× hÖ ph­¬ng tr×nh cã hai nghiÖm ph©n biÖt (x1; y1); (x2; y2) lµ to¹ ®é giao ®iÓm cña ®­êng th¼ng vµ ®­êng trßn.

· P lín nhÊt khi (d) ®i qua t©m I(1/2; 0)

· Nªn: m= 1/2 th× P lín nhÊt: P = 1
	0,5

	
	2.
	Gi¶i pt: ........
	2,0

	
	
	· §iÒu kiÖn: x ( 0

· NhËn xÐt: 
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· ViÕt ph­¬ng tr×nh ra d¹ng: 2
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	<=> 2
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	· XÐt hµm sè: f(t) = 2t + 
[image: image56.wmf]2
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· NhËn xÐt: f(t) lµ hµm sè ®ång biÕn.

· ViÕt ph­¬ng tr×nh ®· cho ra d¹ng: f(
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	<=> 
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 <=> x2 – 2x = 0 <=> 
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· VËt pt cã nghiÖm x = 2
	0,5

	III
	
	
	5,0

	
	1.
	T×m x1 ; x2 ®Ó diÖn tÝch ..........
	2,5

	
	
	· XÐt ®­êng th¼ng  y = ax + b kh«ng song song víi trôc tung

(V× Parabol cã trôc ®èi xøng x0 = 1 song song trôc tung)

· Hoµnh ®é x1; x2  cña hai ®iÓm A, B x¸c ®Þnh tõ pt:

-x2 + 2x +  3 = ax + b <=> - x+ (2 – a)x + 3 –b = 0   (1)

Hay (-x2 + (2 – a)x +  3 - b= -( x – x1)(x- x2)) 
§K: (2 – a)2 + 4(3 – b) > 0.
	0,5

	
	
	· NhËn xÐt (x ([ x1; x2] th× -( x – x1)(x- x2) > 0

· Nªn diÖn tÝch h×nh ph¼ng:

S= - 
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 EMBED Equation.3  [image: image65.wmf](
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	· DiÖn tÝch S lín nhÊt khi (x2 – x1 ) lín nhÊt

· Do AB = 2 = 
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 EMBED Equation.3  [image: image67.wmf]2
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<=> (x2 – x1)2 = 
[image: image68.wmf]2
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	· Mµ tõ pt(1): x1+ x2 = 2 – a

· Do a= 0

· Ta cã:  x2 + x1 = 2.

· Ta cã: ®t (d) // trôc Ox nªn AB = 2 = 
[image: image69.wmf]1
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<=> x2 – x1 = 2( do gi¶ thiÕt x1< x2)
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	· Cã hÖ ph­¬ng tr×nh: 
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· VËy x1 = 0 vµ x2 = 2 th× S= 4/3 lín nhÊt.
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	2.
	Chøng minh tam gi¸c ABC vu«ng .......
	2,5

	
	
	· Ta chøng minh  C = 900.

· NÕu 00 < C < 900 th× Sin2A + Sin2B = 
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(Cos2A + Cos2B) = 1 – Cos(A + B)(Cos(A – B) 

= 1 + CosC. Cos(A – B)

V× A, B nhän nªn – 900 < A- B < 900 => Cos(A – B) > 0

Nªn Sin2A + Sin2B = 1+ CosC. Cos(A – B) > 1 > 
[image: image75.wmf]SinC
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	· NÕu 900 < C< 1800
Ta cã Cos C = 
[image: image76.wmf]ab
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=> Sin2A + Sin2B < Sin2 C (§/l Sin)

V× 0< SinC < 1 Nªn Sin2 C < 
[image: image77.wmf]SinC


Do ®ã Sin2A + Sin2B< 
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	· Víi C = 900
Ta cã:  Sin2A + Sin2B = Sin2A + Cos2A= 1 = 
[image: image79.wmf]SinC


VËy tam gi¸c ABC th¶o m·n ®Ò bµi: Vu«ng t¹i C.
	0,5

	IV
	
	
	4,0

	
	1.
	TÝnh ®¹o hµm......
	1,5

	
	
	Ta cã: 
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	2.
	Chøng minh......
	3,5

	
	
	+ KÝ hiÖu c¸c ®iÓm nh­ h×nh vÏ

H lµ t©m tam gi¸c ®Òu ABC
K lµ trung ®iÓm BC

+ SKH = (
	

	
	
	+ SA = 
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+ Gäi O lµ t©m mÆt cÇu ngo¹i tiÕp 

tam gi¸c ABC

OA = OB = OC = OS = R
=> R2 = OA2 = AH2 + OH2

= 
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	+ Gäi I lµ t©m mÆt cÇu néi tiÕp h×nh chãp: 

IT ( mp(SBC); IH = IT = r.

Th× IT = r = SI Cos( = (SH – r).Cos(
=> r = 
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	· 
[image: image94.wmf])

cos

3

1

)(

cos

1

(

cos

.

sin

2

2

2

a

a

a

a

+

+

=

R

r

= 
[image: image95.wmf])

cos

3

1

)(

cos

1

(

)

cos

1

(

cos

2

2

2

a

a

a

a

+

+

-

=
[image: image96.wmf])

cos

3

1

(

)

cos

1

(

cos

2

2

a

a

a

+

-


· §Æt t = cos( v×  (( (00; 900)                    Nªn 0 < t < 1

· XÐt f(t) = 
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	0,5

	
	
	· f’(t) = 
[image: image98.wmf]2

2

)

1

3

(

)

3

1

)(

1

(

6

+

-

+

-

t

t

t

= 0     T¹i t = 1/3; t = -1.
· BBT: 



	0,5

	
	
	· KÕt qu¶ nµy chøng tá: 0< f(t) ( 1/3.
· VËy   
[image: image99.wmf]3

1

£

R

r

            ;          
[image: image100.wmf]3

1

=

R

r

   khi f(t) = 
[image: image101.wmf]3

1


	0,5

	V
	
	
	2,0

	
	
	- XÐt tø diÖn ®Òu S . ABC c¹nh a, ®­êng cao SH.

- MÆt ph¼ng qua SH c¾t mÆt ph¼ng (SBC) 

giao tuyÕn SK c¾t mp(SAB) giao 

tuyÕn SN c¾t mp(SAC) giao tuyÕn SP .

- Ký hiÖu c¸c gãc (, (, ( (h×nh vÏ)

- V× H n»m trong tam gi¸c ABC 
nªn M, N, P trªn ®­êng th¼ng (PNM) 

th× M, N, P ë hai  phÝa ®iÓm H.

+ tg ( = 
[image: image102.wmf]HM

SH

 ; tg(  = 
[image: image103.wmf]HN

SH

; tg( = 
[image: image104.wmf]HP

SH


	0,5

	
	
	+ SH = 
[image: image105.wmf]6

3

a

 nªn hÖ thøc cÇn chøng minh t­¬ng ®­¬ng víi: 


[image: image106.wmf]2

1

HM

+ 
[image: image107.wmf]2

1

HN

+ 
[image: image108.wmf]2

1

HP

= 
[image: image109.wmf]2

18

a



	0,5

	
	
	+ Gäi x, y, z lµ c¸c gãc do HM, HN;  HP thø tù t¹o víi ®­êng vu«ng gãc kÎ tõ H xuèng BC. ; xuèng CA; vµ tõ H xuèng AB.

- Ta cã: HA1 = HB1 = HC1 = 
[image: image110.wmf]6

3

a

 vµ gãc gi÷a chóng 1200
- Th× ta cã: 


HM = 
[image: image111.wmf]x

a

cos

6

3

; HN = 
[image: image112.wmf]y

a

cos

6

3

; HP = 
[image: image113.wmf]z

a

cos

6

3


- V× x + y = 600    Vµ y + z = 1200
Tøc lµ y = 600 – x ;  z = 600 + x


	0,5

	
	
	Nªn: 
[image: image114.wmf]2

1

HM

+ 
[image: image115.wmf]2

1

HN

+ 
[image: image116.wmf]2

1

HP

= 
[image: image117.wmf][

]

)

60

(

cos

)

60

(

cos

cos

12

0

2

0

2

2

2

x

x

x

a

+

+

-

+


· Do:  
[image: image118.wmf][

]

2

3

)

60

(

cos

)

60

(

cos

cos

0

2

0

2

2

=

+

+

-

+

x

x

x


· Nªn ®­îc : 
[image: image119.wmf]2

1

HM

+ 
[image: image120.wmf]2

1

HN

+ 
[image: image121.wmf]2

1

HP

= 
[image: image122.wmf]2

18

a

 => ®pcm


	0,5


Häc sinh gi¶i c¸ch kh¸c, ®óng gi¸m kh¶o c¨n cø thµnh phÇn  cho ®iÓm tèi ®a.
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