TRUONG THPT CHUYEN ~ HUONG DAN CHAM THI THU LAN BA VAO LOP 10
NGUYEN HUE NAM HOQC 2016 - 2017
Mon thi: TOAN
(Danh cho h¢ chuyén Todn va chuyén Tin) ]
BAI HUONG DAN CHAM PIEM
I 2,0
Chimg minh rang: (a’ —b’)'9
g g’ ( ) | 10
Vi a — b chia hét cho 3 nén a va b khi chia cho 3 c6 cuing s6 du. 0,25
Giasta=3k;+rvab=3k, +r (0<r<2)
Tacéa’ —b’ = (a—Db)@* + ab + b))
= (3k, = 3k)[(3k; + 1)* + (3k; + 1)(3k, + 1) + (3K, + 1)7]
= (3k; = 3k)[9Kk,* + 9k, + 9Kk, + 9r(K; + K») + 317 0,5
Vi 3k; — 3k, chia hét cho 3 va 9k,* + 9k,” + 9k k, + 9r(K; + k,) + 3r° chia hét
3 3\:
cho 3 suy ra (a -b ).9 0.25
Tinh gid tri biéu thirc: P=a’+b’
1,0
Ta c6: (a+\/a2 +2016)(b+\/b2 +2016) ~2016
& a+\Va* +2016 =—b++/b*+2016
& a+b+a? +2016 —b> +2016 =0
(:)(a+b)(1+\/ 2 “_i’/ - )=0
a”+2016 ++b” +2016 0.25
Do: Va® +2016 +vb* +2016 > [a|+|b| > |a ] =
-b
| 2 |<1
Ja? +2016 +/b> +2016]|
Suy ra: 1+ azb >0.Vay a+b=0 0,5
Ja? +2016 ++/b* +2016
Do d6: P=a’+b’ =(a+b)a’—ab+b*)=0 0,25
I 2,0
Gidi phwong trinh: 2/x+3 =9x> —x—4. 10
PK: x>-3 0,25
1+/x+3=3x(
Tacé 2Wri3 =98 —x—d e (4vai3) =08 | TYVFFI=32D 0,25
1++/x+3=-3x (2)
Giai (1) dugc nghiém x=1
0,25
. . —5-97
4 (2 hiém x=——"-
Giai (2) dugc nghiém x T 0.25
. . x(x=1)"=3y-1
Gidi hé phwong trinh: ,
y(y=1) =3x-1

1,0




Tir hé phuong trinh trir vé cho vé ta duoc:
x(x=1)" = y(y-1)"=3y-3x

(:)x3—2x2+x—(y3—2y2+y)+3x—3y=0

S X -y =2x"+2y +4x-4y=0

(:)(x—y)(x2+xy+ yz)—2(x—y)(x+y)+4(x—y):0

(:)(x—y)(x2+xy+ Y —2x-2y+4)=0

x=y
=
X Hxy+y’—2x-2y+4=0 (*)

0,25

Xét phuong trinh (*) ta c6:
(*) & 2x° +2xy+2y> —4x—4y+8=0

S X +xy+y +x —4x+4+y —4y+4=0
o (x+y) +(x=2)+(y-2)"=0
S x+y=x-2=y-2=0(vn)

0,25

Thay x =y vao phuong trinh ban dau ta c6:
x(x—l)2 =3x-1
X =2x"+x-3x+1=0
&X' -2x"-2x+1=0
& (x+1)(x* =3x+1)=0
x=-1

< x_3iJ§
2

0,25

Hé phuong trinh ¢6 3 cdp nghiém: (—1;—1),( 5 5 5

3+\/§.3+\/§J (3—\/3,3—\6}
= : : .

0,25

I1I

2,0

Tim tit cd cap sé nguyén dwong (x, y) théa min 2° +5° la s6 chinh phwong.

1,0

Pt 2"+ 5 =k’

Truong hep 1: x, y cling chin ta c6:

kK*=2"+5"=1+1 (mod 3) =2 (mod 3) = khong thoa man.

Trwong hep 2: x, y cung 1€ ta cé:

2" tan cung 1a 2 hodc 8; 5 tdn cuing 1a 5 = 2" + 5” t4n cung 1a 3 hoéc 7 khong
12 s6 chinh phuong.

0,25




Truong hop 3: x chin, y 1é. Dit x = 2m
=215 =K e (k-2")(k +2™) =5

. k—2":5 el e 2
Gia sur . =277 chiahétcho 5 vo ly.
k+2":5

= k — 2" va k + 2™ khong cling chia hét cho 5.

k+2"=5" ol
= =27 =51

k—-2"=1
+)Néum:1thiy:1:(x, y) = (2, 1) 1a mdt cdp nghiém.
HNéum>2tac65 —1=2""":8.Volyviylénén5 —1=4 (mod8)

= m 2 2 thi phuong trinh khong c6 nghiém nguyén. 0,25
Truong hop 4: x 1¢, y chin. Dity=2n (n > 1)
= 2"+ 5" =k & (k- 5")(k + 5") = 2*.Vik 1¢ nén suy ra
k—5"=2"
X;+x=Xx,1<x;<X,<X)
k+5"=2"
= k=2%°" 427" o
Néu x; > 1 thi VP 1laso chan, VT 1énén vo ly. Suyrax; =1, x,=x-1
Talaic6 5"=2""-1=x>5Vix1énén5"=2""?-1=1,2(mod 5) voly. | 0,25
Vay ta tim dugc mdt cdp nghiém nguyén duong (x, y) = (2,1) 0,25
Chitng minh rang: L S T
2—a 2-b 2-c 1,0
Ta c6 bat dang thirc can chting minh tuong duong :
2—a+a 2-b+b 2—c+c
+ >6
2—a 2—-b 2—c
a b c
S + + >3 (*
2—a 2-b 2-c ©) 0,25
Tﬁgiéthiéta2+b2+cz=3 =0<a,b,c< \/5 <2.Taco
4 4 4
VI(*) = —+ 3b e
a—-a) b2-b) c(2-c)
S (@ +b>+c*)
2+ )= (at + b+ )
_ 9
2a’ +b’ +c’)—(a* +b* +ct) 0,25
Lai co: a*+a*>22a’;b* +b* 22b%;c* +c* 2 2¢.
Suy ra: 2(a’ +b* +c*)—(a* +b* +c*)<a’ +b* + ¢ =3 0,25
9 a2 .
Vay VT (*) = >3 (diéu can chirng minh).
4y ) 2ad’+b*+)—(a' +b* +¢*) ( & ) 0,25
1V 3,0
Chirng minh rang tir giac EIDM ni tiép. 15




F 4
B K M ¢

Vi tir gide AEHD ndi tiép duong tron (I; TH) nén ta c6: EID =2EAD

Vi tir gidc BEDC ndi tiép duong tron tim M nén ta c6: EMD =2EBD 0,5
= EID+ EMD =2(EAD + EBD) =2(BAD + ABD ) = 2.90" =180 0
= Tir gidc EIDM ni tiép. 0.5
Chitng minh rang FH L AM. 15
Goi K 1a giao diém ctua AH va BC. Ta chimg minh duoc tir gisdc EKMD noi
tiép suy ra FE.FD = FK.FM.
Goi O 1a trung diém ctia HM. Ta c6 A HKM noi tiép (O, OH). 0,5
Vi FEFD = FK.FM = @(F, (I, IH)) = o (F, (O, OH)) = F thudc truc ding
phuong cua hai duong tron (I, IH) va (O, OH) (D
Mit khdc, H 1a mot giao diém cua (I, IH) va (O, OH) = H thudc truc dang
phuong cua hai duong tron (I, IH) va (O, OH) 2) 0,5
Tur (1) va (2) suy ra duong thang FH 1a truc dang phuong cta hai dudng tron
(I, IH) va (O, OH) = FH L OL
Mat khac, OI 1a duong trung binh cia A AHM = Ol // AM.
= FH 1 AM (dpcm). 0,5
Cach khac:
Goi J 1a giao diém thtr hai caa FH va (I, IH). Ta c6: FE.FD = FH.FJ
= FH.FJ = FK.FM = Tu gidc HIMK nbi tiép.
= J e (O, OH).
= (L, IH)n (O,0H)={H,J} = HJ L Ol
= FH 1 Ol
Mat khac, OI 1a duong trung binh cia A AHM = Ol // AM.
= FH 1 AM (dpcm).

VI So6 do nhé nhit ciia canh thir ba cé thé dat dwoc la bao nhiéu? 1,0




Goi do dai ba canh cua tam gidc vuong ABC la: a, b, c. (a, b, c € N9 0,5

Tacé:a,b € Pvab—a=8lasdchinnéna, bdéulé (b>a).

Gia st canh tha ba c 1a canh huyén.

Theo dinh ly Pi-ta-go, ta c6:

F=a’+brecd=al+(a+8)=2a"+ 16a+ 64 =2(a* + 8a + 32)

Vialé nén (a’ +8a + 32) 1¢ do d6 2(a” + 8a + 32) < 4: diéu ndy vo Iy vi ¢’ 1a s6
chinh phwong chan phai chia hét cho 4.

Do d6 canh ¢ khong thé 1a canh huyén.

Suy ra b la canh huyén (vib>a). 0,5
Theo dinh ly Pi-ta-go ta c6:
c=b’-a’=(b-a)b+a)=8b+a)=2°(a+h)
Suy ra: a+b=2k2(k€ N*), vib>8néna+b>8, dodok > 3.
Khi dé: (a + b),,;, = 2.3% = 18, ta c6:
b=18 =5 .

arD=18 L 1872 L thoa didu kién

b—a=8 b=13
Tu d6: ¢y = 12.

Cdc chii ¥ khi chim:

1) Thi sinh phdi ldp ludn day di méi cho diém toi da.

2) Thi sinh ¢ cdch gidi diing, khdc véi huéng dan thi gidm khdo van chdam va cho diém theo so diém
quy dinh danh cho cdu (hay y) do.

3) Vin dung hwéng dan cham chi tiét dén 0,25 diém nén khong lam tron diém bai thi.




