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                                                                    (§¸p ¸n gåm 03 trang) 
Chó ý chung: 

- §iÓm toµn bµi kh«ng lµm trßn, ®iÓm thµnh phÇn cã thÓ thèng nhÊt ®Ó chia nhá h¬n, nhng 
kh«ng chia nhá díi 0,25. 

- Mäi lêi gi¶i cña häc sinh cã ph¬ng ph¸p kh¸c víi ®¸p ¸n, nÕu lµ lêi gi¶i ®óng vµ phï hîp 
víi kiÕn thøc trong ch¬ng tr×nh, tæ chÊm thi thèng nhÊt ®Ó cho ®iÓm t¬ng øng.  

          C©u 1 (3,5 ®iÓm) 
           

1) (1,50®) 

                  BiÕn ®æi BiÓu thøc ®· cho thµnh 
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2) (2,00 ®)      

                              Tõ a = 33 173173 −++  suy ra a3 = ( 33 173173 −++ )3  

                                             ⇔ a3 = 6 + 3 3 33 17 . 3 17+ − ( 33 173173 −++ ) 
                                            ⇔  a3 = 6 – 6a 

⇔ a3 + 6a – 6 = 0 
                   VËy f(a) = (a3 + 6a - 5)2010 = (f(x) = (a3 + 6a – 6 + 1)2010 = 1 
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       C©u 2 (4,5 ®iÓm)   

1) (2,50 ®) 
                                           §iÒu kiÖn: (x 0≥ ; y 0≥ ; z 0≥ )    
     

                       Víi ®iÒu kiÖn trªn hÖ ®· cho t¬ng ®¬ng víi hÖ 

2

2

2

(x y) x y (1)

(y z) y z (2)

(z x) z x (3)

 − = −
 − = −
 − = −

 

   NÕu hÖ ®· cho cã nghiÖm, do vÕ tr¸i cña mçi ph¬ng tr×nh trong hÖ ®Òu kh«ng ©m, 

do ®ã tõ (1); (2) vµ (3) lÇn lît suy ra hÖ 
x y 0
y z 0 x y z x x y z
z x 0

− ≥
 − ≥ ⇒ ≥ ≥ ≥ ⇒ = =
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x y z 0 x y z 0

x y z 1x x 0

= = ≥ = = =⇒ ⇒  = = =− = 
 

                        Thö l¹i hai bé nghiÖm trªn vµo hÖ ®· cho, thÊy nghiÖm ®óng. 
                      VËy hÖ ®· cho cã 2 nghiÖm x= y =z = 0; x = y = z = 1 
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 2) (2,00 ®) 
                               Ph¬ng tr×nh ®· cho t¬ng ®¬ng víi   3 x3 – 3x2 – 3x = 1   
                                                                                      ⇔  4x3 = x3 + 3x2 + 3x + 1   
                                                                                      ⇔ 4x3 = (x + 1)3  
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                                                                                    ⇔ 3 4 x = x + 1 
                                                                                    ⇔ ( 3 4  - 1)x = 1 

                                                                                    ⇔               x = 
3

1
4 1−
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      C©u 3 (4,00 ®iÓm) 

§¸p ¸n  §iÓm 
1) (2,00®)   
   Do AB//CD 0CDA DAB 180⇒ ∠ + ∠ = ; (O,R) lµ ®êng trßn néi tiÕp ABCD nªn 
DO vµ AO theo thø tù lµ ph©n gi¸c c¸c gãc CDA vµ DAB 

0 01ODA OAD ( CDA DAB) 90 AOD 90
2

⇒ ∠ + ∠ = ∠ + ∠ = ⇒ ∠ = , hay tam gi¸c AOD 

vu«ng ë O , t¬ng tù tam gi¸c BOC vu«ng ë O. 
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          XÐt c¸c tam gi¸c OAD vµ BOC vu«ng ë O  
cã c¸c ®êng cao OH vµ OF cïng b»ng R⇒  
HA.HD = FB.FC = R2. 
MÆt kh¸c theo tÝnh chÊt c¸c tiÕp tuyÕn cña (O, R),  
 ta cã HA = EA; EB = FB 
HD = GD; FC = GC. VËy EA.GD = EB.GC 

⇒
EB GD
EA GC

= = k  (1) 
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Ta ph¶i t×m k > 0 khi AB = 
4R
3

 vµ BC = 3R. V× AB//CD vµ AB ; CD lµ c¸c tiÕp tuyÕn 

cña (O, R) ⇒OE ⊥ AB vµ OG ⊥ CD 
⇒ E; O; G th¼ng hµng, nªn EG = 2R vµ EG2 = 2 2BC (GC EB)− −  (2) 
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Tõ (1) cã 
EB k kAB 4kR 4kREB EB (3) BF

EB EA k 1 k 1 3(k 1) 3(k 1)
= ⇒ = ⇒ = ⇒ =

+ + + + +
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4kR 4kRCF BC BF 3R GC 3R
3(k 1) 3(k 1)

⇒ = − = − ⇒ = −
+ +

 (4)  
 
0,25 

Thay (4) vµ (3) vµo (2), ta cã 4R2 =
2 2

2
2

8kR (k 9)9R 3R 5
3(k 1) 9(k 1)

  +
− − ⇔ = + + 

 
 
0,25 

211k 18k 9 0⇔ + − = , gi¶i ph¬ng tr×nh ®îc nghiÖm k >0 lµ k = 
9 6 5

11
− +

 
 
 

VËy 
EB
EA

= 
9 6 5

11
− +
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2) (2,00®)  
Ta cã DH = DG ( hai tiÕp tuyÕn cña (O, R) kÎ tõ D)⇒ ∆ DHG c©n ë D, mµ DO lµ 
ph©n gi¸c gãc HDG HG⇒ ⊥ DO, cã MK ⊥ DO ⇒ MK//HG KMG HGC⇒ ∠ = ∠ . 
MÆt kh¸c GC lµ tiÕp tuyÕn cña (O, R) vµ gãc HTG néi tiÕp ch¾n cung HFG cña  
 (O, R) HTG HGC⇒ ∠ = ∠ KMG HTG⇒ ∠ = ∠ ⇒ tø gi¸c KTGM néi tiÕp  (5) 
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L¹i cã 0OKM OGM 90∠ = ∠ = ⇒ 4 ®iÓm O; K; G; M thuéc ®êng trßn ®êng kÝnh 
MO (6) 
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Tõ (5) vµ (6) ⇒ 5 ®iÓm O; K; G; M; T thuéc ®êng trßn ®êng kÝnh MO  
0MTO 90 OT MT⇒ ∠ = ⇒ ⊥  mµ T thuéc (O, R), nªn MT lµ tiÕp tuyÕn cña (O, R) 
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MT vµ MG lµ 2 tiÕp tuyÕn cña (O, R) kÎ tõ M ⇒ MT = MG. 0,50 
       C©u 4 (4, 00 ®iÓm) 
        

1) (2,00 ®)        
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                 Tõ       R(b + c) = a bc  suy ra  bc = ( )R b c
a
+   

               Mµ b vµ c > 0 nªn theo bÊt ®¼ng thøc C«-si cã ( )R b c
a
+  = bc  

2
b c+

≤  

Suy ra 2R ≤  a. MÆt kh¸c a ≤ 2R. VËy a = 2R. Do ®ã tam gi¸c ABC vu«ng t¹i A 
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2) (2,00 ®) 
              Tam gi¸c AHC vu«ng t¹i H  ⇒  AC ≥ AH ≥ BC  (gt) 
 
              Tam gi¸c BKC vu«ng t¹i K  ⇒  BC ≥ BK  ≥ AC (gt) 
 
             Suy ra AC = AH = BC = BK  ⇒  C ≡ H ≡ K 
  
             VËy ABC vu«ng c©n t¹i C 
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       C©u 5 (4,0 ®iÓm) 

1) (2,00 ®) 
                §Æt M= 4 2k 1n 4 ++  

+ Khi n ch½n ta cã n4 chia hÕt cho 2, mÆt kh¸c 42k+1 chia hÕt cho 2 vµ 42k+1 >2, víi mäi 
k∈  . VËy M kh«ng lµ sè nguyªn tè.   
+ Khi n lÎ: 

a) Khi n = 1 vµ k = 0, ta cã M = 5 lµ sè nguyªn tè. 
     b) Khi n 1≥  vµ k 1≥ , ta chøng minh M kh«ng lµ sè nguyªn tè: 
Ta cã M = ( 2 2k 1 2 k 1 2 2 2k 1 k 1 2 2k 1 k 1n 2 ) (n.2 ) (n 2 n.2 )(n 2 n.2 )+ + + + + ++ − = + + + −  

Ta cã 2 2k 1 k 1n 2 n.2+ ++ + lµ sè nguyªn lín h¬n 1 (1) 
2 2k 1 k 1n 2 n.2+ ++ − lµ sè nguyªn, mÆt kh¸c 2 2k 1 2 2k 1 kn 2 2 n .2 2n.2 2+ ++ ≥ ≥  

2 2k 1 k 1 k k 1 k 1n 2 n.2 2n.2 2 n.2 n.2 ( 2 1) 1+ + + ++ − ≥ − = − >   (2) 
Tõ (1) vµ (2), suy ra M lµ hîp sè. 
KÕt luËn: 4 2k 1n 4 ++  lµ sè nguyªn tè khi vµ chØ khi n =1 vµ k = 0. 

  
 
 
 
0,50 
 
0,25 
 
 
0,50 
 
 
0,50 
 
0,25 

2) (2,00 ®)          
                Cã a3 + b3 = (a + b)(a2 – ab + b2). Tõ gi¶ thiÕt a3 + b3 = 2 (*)  

                  ⇒   2= (a + b)(a2 – ab + b2) mµ a2 – ab + b2 > 0 ⇒ a + b > 0 (1) 
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§Æt a = x +1 vµ b = y + 1⇒  2 = (x + 1)3 + (y + 1)3 
⇒  x3 + y3 + 3(x2 + y2) + 3(x + y) = 0 mµ 3(x2 + y2) ≥ 0⇒  x3 + y3 + 3(x + y) ≤ 0 
⇒ (x + y)(x2 – xy + y2 + 3)≤ 0 mµ x2 – xy + y2 + 3 > 0 ⇒ x + y ≤  0 
⇒ a + b – 2 ≤  0 ⇒a + b ≤  2  (2) 
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Tõ (1) vµ (2) ⇒ 0 < a + b ≤  2, nªn gi¸ trÞ nguyªn cña a + b chØ cã thÓ lµ 1 hoÆc 2  0,25 
+ Chän a = 1 vµ b = 1, tho¶ m·n ®iÒu kiÖn (*), khi ®ã a + b = 2  0,25 
+ §Ó a + b = 1, ta sÏ chøng tá: cã a vµ b tho¶ m·n 

3 3 2 2

a b 1 a b 1 a b 1
ab 1/ 3a b 2 a ab b 2

+ = + = + =  
⇔ ⇔   = −+ = − + =  

 (I). (a; b) lµ nghiÖm hÖ (I) khi vµ chØ khi 

a vµ b lµ nghiÖm ph¬ng tr×nh t2 – t 
1
3

− = 0, ph¬ng tr×nh nµy lu«n cã nghiÖm ⇒  

®iÒu cÇn chøng minh. 
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KÕt luËn: a + b cã hai gi¸ trÞ nguyªn lµ 1 vµ 2.  0,25 
 


