9 DE THI TUYEN SINH TRUONG THPT CHUYEN, TINH BAC LIEU

9 Deé thi tuyén sinh truong THPT chuyén, tinh Bac

Cho n = 2018.2017%06 — 112017 — 62016 Chiing minh n chia hét cho 17.

Phan tich. Do tinh chit clia dong du, ta sé tim du ctia cac co s6 16n hon 17 khi chia

cho 17 dé lam don giadn hon trong tinh toan.

Loi gidi. Ta c6 2018 = 12 mod 17, 2017 = 11 mod 17 = 20172916 = 112016 mod 17.
Tit d6 ta c6: 2018.20172016 = 12.1120%6 mod 17.

Hay 2018.2017%°16 = (11 4 1).112916 = 112917 4 112016 mod 17.

Suy ra 2018.20172916 — 112017 = 112016 mod 17.

Suy ra n = 2018.20172016 — 112017 _ 62016 = 112016 _ 62016 04 17.

Ta lai co:
e 117 =2 mod 17, suy ra 112016 = (112)1008 = 22008 ;mod 17.
e 62=2 mod 17, suy ra 62016 = (62)1008 = 22008 10 17.

Do d6 ta c6 n = 21008 _ 91008 — o 1mpd 17.

Vay n chia hét cho 17. [ |

Binh luan. Bai tap nay ciing tuong déi dé, tuy nhién doi héi hoc sinh phai nam ving

céc tinh chat ctia phép dong du dé c6 thé c6 huéng di va phan tich bai toan tot.
Bai tap tuong tu.

1) Cho n = 2019.20172% 4 20192917 4 2026217, Chiing minh n chia hét cho 19.
Pham Quéc Sang-SV DHSP TPHCM

Tim céc sb nguyeén z,y théa man: 22 + y? + 5z2y? + 60 = 372y

Loi giai. Cach 1.
22 +y? + 52%y° 4 60 = 3Ty & 2% — 2ry + 4> = —52°y? + 352y — 60
& (z—y)? = 5(—2%? + Toy — 12) (%)
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Vi (x —y)? >0,Vo,y € Z nén —2%y* + 7oy — 12> 0,Vz,y € Z. (1)
Datt=uay,(t€Z). Tu (1) tacé —t*+Tt—12> 03 <t < 4.
MateZnéntacot=3Vt=4hayay=3Vzy=4.

Khi d6 5(—22%y? + Tzy — 12) = 0 nén tir (x) ta cling c6 (x — y)? = 0 hay » = .

Ty =3 r? =3 (khong ton tai x € N),
° =

r=y r=1y

xy =4 T =2 r=—2
° & \%

r=1y y =2 y=—2

Vay cap s6 nguyén (z;y) thoa man phuong trinh tren la: (2;2), (—2; —2).
Cach 2. Xét truong hop x,y > 0.
Ap dung bat ding thic AM-GM cho hai s6 khong am 22,32 ta co:

37wy = 2wy + 5%y + 60
& 352y > 5ay? 4 60
& Try > 2%y + 12
= 8xy > 2%y + 12
o 4> (zy—4)°
S2z2ay—42 -2
S6>ay =2

Suy ra, zy € {2;3;4;5;6}.
Mat khac, phuong trinh ban dau tuong duong véi:

(x +y)? = 392y — 5z%y* — 60.  (x)
Ta xét cac truong hop:
e THI: zy = 2. Tu () suy ra (x + y)> = —6 (vo 1i).
e TH2: zy = 3. Tt (%) suy ra (x + y)? = 12 (loai vi (x + y)? 1a s6 chinh phuong).
e TH3: zy = 4. Tu () suy ra (z + y)* = 16. Gidi ra ta dugc x = y = 2.
e TH4: zy = 5. T (x) suy ra (z + y)> = 10 (loai vi (x + y)? 1a s6 chinh phuong).

o TH5: zy = 6. Tit () suy ra (z + y)*> = —6 (vo li).
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Thit lai ta thay (z;y) = (2;2) 14 nghiém ctia phuong trinh.
Do zy va (—x).(—y) c6 vai trd nhu nhau trong phuong trinh ban dau nén nghiém ctia

phuong trinh 1a (2;2), (—2; —2). [ |

Binh luan. Day la bai toan phuong trinh nghieém nguyén kha quen thuoc, viéc bién doi
dé thu duge hing ding roi sau danh gia vé con lai 1a mot cach giai thuong xuyen duge

ap dung dbi véi dang toidn nay.
Bai tap tuong tu.

1. Tim tat ca s6 nguyén z,y théa x? — xy = 7z — 2y — 15.

Trich dé thi hsg lop 9, Yeén Bdi, 2011-2012
Dép an. (337 y) € {(_37 _9)7 (17 _9)7 (37 _3)7 (77 3)}

2. Tim tat ci s6 nguyéen x,y thoa 2y + 22y +x + 3y — 13 = 0.
Trich dé thi thit vao ldp 10, lan 2, THPT chuyén Nguyén Hué, 2016- 2017

Dap an. (z,y) € {(13:0), (—14, —1), (-2,3), (1, —4)}

Cho a = /22 + /2% + /2 + V22y*. Chiing minh V22 + /32 = Va2.

Phan tich. Thoat nhin bai toan c¢6 vé kha phiic tap khi xuat hién ctlia cin thic bac 2
va bac 3. Tuy nhién, dé dang nhan thay, trong biéu thitc cia a va diéu can ching minh
xuat hien kha nhiéu va2, /2 va lity thita clia n6. Do do, ta sé diat an phu dé bai toan

dugce don gian hon, dé phan tich hon.

Loi giai. Dit b= Va2 >0,c = /42 > 0. Bai toan trd thanh:
Cho a = Vb + b2c+/3 + bc2 v6i b, ¢ 1 hai s6 thuc khong am. Chiing minh: b4¢ = Va2

Ta co

a = Vb + b2+ vV + be?
= VB2 (b+c) + /c2(b+¢)
=0Wb+c+cevb+c (dob,e>0)
= (b+c)Vb+e

Suy ra a®> = (b+ ¢)? hay b+ ¢ = Va2, |
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Binh luan. R6 ring bai toan trén ta hoan toan co thé giai bing phuong phép bién doi
dai s6 binh thuong ma khong can dat an phu. Tuy nhién, viec dit an phu r6 rang dem
lai 1oi ich rat nhicu, lam cho bai toan don gidn hon, va kha quen thude véi hoc sinh.

Khi dit an phu ta can quan tam dén diéu kien ctia an mdi. Ching han nhu trong bai
toan nay, néu ta quén xac dinh diéu kién ctia b va ¢, thi khi dua chiing ta khoi can bac 2

sé gap kho khin va c6 thé dan dén sai lam.

Bai tap tuong tu.

1) Cho z = ¢/v/28 + 1—+/v/28 — 142. Tinh gié tri bidu thitc P = 2 —622+21z+2016.
Trich dé tuyén sinh vao ldp 10 chuyén, tinh Hung Yén nam 2016- 2017

2) Cho a = /ot + 22y/2%y + Vy* + 2y?/zy?. Chiing minh: o/z + yyy = Va?.
Chau Ngoc Vinh-SV DHSP TPHCM

22+ 2% — 2y =z — 3zy
Giai hé phuong trinh:
222+ y? — 17 = 3zy — .

. r+y—1=0
L&i giai. Phuong trinh thit nhat tuong duong (z+y—1)(z+2y) = 0 < Y
x4+ 2y =0.
e x+y—1=0<«<y=1-—z, thay vao phuong trinh thit hai ta co:
r=2=y=-1
32° - 20 —8=0& _4
= — = = —
TR TV
o 1+ 2y =0<< x = —2y, thay vao phuong trinh thit hai, ta co:
o 17 I —34
152 —2y—17=0« |~ 15 =7 15
y=—1=x=2.
-4 7. =34 17
Vay hé da cho ¢6 3 nghiem la (2;—1). (—; 2), ( ;). [ |

3'37V15 15

Bai tap tuong tu.

2% — 3y* = v — 3y + Say
1) Giai hé phuong trinh:
22+ y? + 8 = by + .

Pham Quéc Sang-SV DHSP TPHCM
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Cho phuong trinh: 2* +2(m — 3)z? 4+ 3m + 9 = 0 (v6i m 1a tham s6). Tim tat ca cac

gia tri m dé phuong trinh c6 4 nghiém phan biét.

Lai giai. Dat ¢ = 22 (¢ > 0). Phuong trinh da cho trd thanh:
24+ 2(m —3)t+3m+9=0. (%)

Phuong trinh da cho ¢6 4 nghiém phan biét khi va chi khi phuong trinh (%) ¢6 2 nghiém

duong phan biét. Diéu nay dong nghia véi:

m > 9
AN=(m-32%-3m—-9>0
m <0
S=ti+ta=-2m—-3)>0 <= & —3<m<0.
m <3
P=t1t2:3m—|—9>0
m > —3.
Vay v6i —3 < m < 0 thi phuong trinh d&a cho c¢6 4 nghiém duong phan biét. |

Bai tap tuong tu.

1) Tim m dé phuong trinh x* + 2ma? — 4m = 0 c¢6 4 nghiem phan bict zy, o, 3, 74
thoa z] + x4 + a3 + 2] = 4.

Chau Ngoc Vinh-SV DHSP TPHCM

—' Bai 6

Cho céc s6 a, b, c thdéa man: a > 1;b > 4;¢ > 9. Tim gié tri 16n nhét clia biéu thiic

_beva—1+acvb—4+abye—9

M
abe

a—1 b—4 c—9
V' +¢b +¢C.
Do ba bién a, b, ¢ ¢6 vai tro khong binh dang véi nhau trong biéu thitc M nén dé tim gia

Va—1 vb—4 c—9
a b 7 ¢

Phan tich. Dé thiy M =

tri 16n nhat ctia M ta di tim gia tri 16n nhat cia

va—1 L ez .
Xet Y4 . Ap dung bat dang thiic AM-GM cho hai s6 khong am ta c6:
a
a—1 1 a—l.a<1a—1+a2
a a a o 2a
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