TRUONG THPT CHUYEN BAC NINH DE KIEM TRA CUOI HE NAM 2019
TO TOAN —TIN Mon thi: Toan 10 chuyén
Thoi gian: 150 phit (khéng ké thoi gian giao dé)

(Dé thi gom 01 trang)

Cau 1 (2,0 diém).

Cho phuong trinh 8x* +42x+55= 2#
4x°+23x+33

a) Giai phuong trinh khi m=1.

b) Tim m dé phuong trinh c6 4 nghiém phan biét.

Cau 2 (3,0 diém) 7 ,
Cho hinh vuong 4BCD c6 tam O. Puong thang ¢ quay quanh O, cdt hai canh 4D va

BClan luot & E va F (khong trung véi cac dinh ctia hinh-vuéng). Qua £ va F lan luot
ké duong thang song song v6i BD va ACchung catnhau tai 7. Ké [H vudng goc voi
EF tai H. Chtrng minh rang;

a) Diém I chay trén doan 4B

b) Piém H thudc dudng tron cd dinh va dudng thang 7H di qua mot diém cd dinh.

Céu 3 (1,0 diém). Cho hai s6 2a > b > 0. Chimg minh ring 2a + o4 > 5.

(2a—b)(b+3)

Ciu 4 (2,0 diém). ‘ , ‘ ,
a) Cho tdp X ={1,2,3,...,2020}. Chirng minh rang trong s6 1011 phan tir bat ki cua tdp X

ludn c6 hai phan tir nguyén t6 cung nhau.
b) Chtrng minh rang ton tai vo sd sd nguyén duong » théa man 5" -1 chia hét cho ».

Céu 5 (2,0 diém). Gia stir phuong trinh ax’ +bx+c = 0(a #0) c6 cidc nghiém x,,x,.
Dat S, =x'+x),neN.

a) Chung minh: aS, +bS,  +cS, , =0.

b) Ap dung tinh A:(1+\/§)8 +(1—\/§)8

Thi sinh khong dwoc swr dung tai liéu. Can b coi thi khong gidi thich gi thém.
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Noi dung

Piem

Caul
(2diém)

1

a) Khi m =1, ta c6 phuong trinh 8x* +42x+55=—————DK
4x”+23x+33

x;«r&—3;x;t—H
4

PT<:>(2x+5)(4x+11)(4x+11)(x+3):l
& (2x+5)(x+3)(4x+11)" =1
& (4x+10)(4x+12)(4x+11)" =8

Pit (4x+3)° =1,(¢>0), phuong trinh tr& thanh />~ <8 =07 =

1+4/33
2

ddi chiéu dk,

taco (4x+11) = > 5

b 2

1++/33 1[ 1+\/§]
X 11+

3

1 diém

b) Ta.co. (4x +10)(4x +12)(4x+11)" =8m = 1> —1—8m=0 (1)

voi 1= (4x+11)°,2>0.
PT da cho c6 4 nghiém phan biét khi va chi khi PT (1) c6 hai nghiém

A, >0 1+32m >0 .
duong phan bigt<= <S>0 < 1>0 & -——<m<0.
P>0 —-8m >0

1 diém




1 diém

Cau2
(3diém
K
a) D& dang ching minh dwoe AEFI vubng & 1, va IO 1a trung tuyén thudc
canh huyén EF, do'dd OF = OI nén O nam trén trung truc cua EI
Mait khac OA' L EI nén OA 1a trung truc cua EI. Nén AAEI vudng can tai A
Suy ra AIE = 45°. Tuong tu BIF = 45°. Vay
AIB = AIE + EIF + BIF = 45° +90° +45° =180° suy ra I, 4, B thing hang
hay I € AB (dpcm).
b) Ta co6: AEHI va BFHI 1a cac tir giac noi tiép. Suy ra 2 diém
AHI = AEI = 45°,JHB = IFB = 45° = AHB =90". Vay H e duong tron
duong kinh AB. (dpcm).
Goi HI cit duong tron duong kinh AB ¢ K , ta c6 AHK = BHK =45 nén
K 1a trung diém cung AB suy ra K cb dinh. (dpcm).
A 1 R
f;,‘: 3 | Theo BBT AM-GM: (2a—b)(b+3)(b+3) = %(4a —2b)(b+3)(h+3) diem
iem

<l(4a—2b+b+3+b+3T:4(2a+3)3:> 64 ., G
T2 3 27 (2a-b)(b+3)"  (2a+3)
3
=2a+ 64 22 a+6—3 .
(2a—-b)(h+3) (2a+3)

Theo BDT AM-GM ta co




3 3
2a+3 2a+3 2+3 6 _, 6 24_%:

+ + 3 3 (2)
6 6 6 (2a+3) (2a+3)

SRRV

,b=1.

N | W

Tir (1) va (2) suy ra dpem. Dau déng thirc xay ra khi a =

Cau 4
2diém

a) Chia tdp X thanh céc cap (1,2),(3,4).....(2019,2020). C6 tat c 1010 cdp

va 1011 phan tr nén theo nguyén tic Diichlet, ton tai hai phan tir thudc clng

mot cip. Hai phan tr ndy nguyén t6 cung nhau. (dpcm)

1 diém

b) Xay dung diy (x,):x, =1x,, =5"-1. Ta ching minh (x,) 1a ddy sb
nguyén duong ting va moi sb hang ciia diy déu thoa méin dk bai toan.

+ That vay (xn) la diy sd nguyén duong. Ap dung BDT Becnuli ta. o
X, =57 —1>1+4.x, —1=4x,>x, Vay (x,) la day sé ting. (1)

+ Dung quy nap chirng minh 5" —1:x, (¥)

Véin=1,tacod 5% —1:x, (ding)

Gid sir (*) dng dén n, tic 13 5" ~1ix, = x, , =5" —1=kx,.(keN)

Taco 5% =1=5" —13(5"" —1) = 5™ —1:x,,,. Theo nguyén li quy nap suy ra
5%—1ix,VneN (2).

Tur (1) va (2) suy ra dpcm.

1 diém

Cau s
2diém

a) ta c6 ax; +bx,+c=0 (1),ax; +bx,+c=0 (2) Nhan hai vé cua (1)

v6i x> va nhan hai vé cua (2) véi x;~° roi cong theo ve ta dc dpem.

1 diém

b) Ta c6 1++/3 1a nghiém cta PT x> —2x—2=0 nén
S 28 =28 ,=0,8,=2,5 =2=5, =28 +25, =8,..= S, =3104. Vay
A=31044.

1 diém
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