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Cau 1(2,0 diém) a) Giai phuong trinh 3x2 — X +3=+/3x+1+~/5x+4

b) Giai bat phuong trinh %% +4x+5 < 3(X +1)V/x + 2
Cau 2(2,0 diém) a) Cho day s6 b =1,b, =2,b , =2b _, +b ,¥n>1. Chitng minh

b0, =b*+(-1",¥n
b) Chirng minh rang ton tai duy nhit mot ddy sé nguyén dwong thoa man
a=la,=2a,=12,a ,a ,=a+(-1)",vn>2

Cau 3 (2,0 diém) Tam giac nhon ABC c6 AD, BE, CF la cac duong cao va H 1 truc tam. Hai
duong tron di qua A va F tiép xtc véi duong thang BC tai cac diém P va Q sao cho B nim
gitra C va Q.

a) Ching minh BD.DC=DP.DQ

b) Ching minh #BQF = /BPH — ZBAD
Cau 4 (2,0 diém)

a) Co thé 1ap dugc bao nhiéu sb tu nhién tir cac chir s6 1,2,3,4,5,6 trong do cac chir s6 1
va 6 déu c6 mat dang hai lan, cac chir s6 con lai c6 mat ding mot lan ?

b) Cac s6 1, 2, 3,..., n dugc viét lién tiép trén mot duong tron theo thu tu d6
(neN,n>4). Hai s6 khong ké nhau dugc goi 1a mét cap lién thong néu mot trong hai cung tao
bdi ching chia toan sd bé hon chung. Tim sb cap lién thong theo n.

Cau 5 (2,0 diém) Ching minh rang ton tai cac s6 nguyén x,y déu khong chia hét cho 5 va

thoa man x*+19y° =198x10"%.

-Thi sinh khong duoc sur dung tai li¢u;
- Gidm thi khong giai thich gi thém.



HUONG DAN CHAM
PE THI NANG KHIEU MON TOAN KHOI 10
NAM HQC 2018-2019
(Hudng dan cham gom cé 3 trang)

Cau 2: 1)(1 diém) Didu kién: x> -% Pt (Vax+1-1)+ (VBX14-2) = 3% — X

3X 5x

= + =X(3x-1
V3X+1+1 /Bx+4+2 ( )
x=0

S35 s
3x+1+1 Bx+4+2

Vi x=1 thi thoa man (*) ,

Néu x<I thi VT(*)>2>VP(*): loai. Vay pt c6 2 Neéu x>1 thi VT(*)<2<VP(*): loai
nghiém x=0, x=1.

2)(1 diém) Piéu kién: x>-2 . Bpte (x+1)% +2(x +2) < 3(x +D)/x+ 2

= [(x+1)—\/x+2].[(x+1) —2\/x+2J <0

o IX+2<x+1<24/x+2
X>-1
SIX+x-1>0
X2 -2x-7<0

~1++/5
2

Cau2 ‘
1) diém)Ching minh bang quy nap.
2) (1 diem)Taco a,a, =al+1=>24=a’+1=a,=5(doa, € Z")

N <x<1++8 (théa man diéu kién)

Tiép theo ta chimg minh ddy s (a) ting. Gia str dd c6 a <a, <...<a,. Khi d6
a..a.,=a+tl>a’-a =a(a -1)>aa_, =a, >a, theo nguyén Iy quy nap ta thiy diy sd
nay tang.

V&imoi n>4 thi a_, >a, =5 nén trong hai sé a>+1,a2 -1 chi c6 toi da mot s6 chia hét
cho a_, =a_, duoc xac dinh duy nhat (néu ton tai), do d6 chi c6 toi da mot day s thoa

man bai toan. Bay gid ta s€ chi ra mdt ddy s6 nhu thé:



b=1b,=2b ,=2h +b vn>1

Taco b,=5,b,=12,b

b b =b>+(-1)",¥n
Cau 3

1)(1 diém) Ta c6 BP? = BABF = BQ? = BP = BQ. Khi d6

BD.DC = BD.(BC - BD) = BD.BC — BD’ = BF.BA— BD? = BP? - BD? = (BP — BD).(BP + BD)

= DP.(BQ+BD) = DP.DQ

2)(1 diém) Cac tam giac BDH va ADC dong dang nén AD.DH=BD.DC, cung voi phan
a ta dugc AD.DH=DP.DQ, do d6 cac tam giac HDP va QDA dong dang. Vi vay

HPD = QAD = BPH = BAD + BAQ = BQF = BAQ = BPH — BAD

Cau 4 : 1)(1 diém) Chon 2 trong 8 vi tri dé dién 2 chir s6 1: c6 CZ =28 céch

Chon 2 trong 6 vi tri con lai dé dién 2 chit s6 6: ¢c6 CZ =15 cach

X&p 4 chir s6 con lai : c6 41=24 cach

Viy ta ¢6 28.15.24=10080 s0 , o ’ ’

2)(1 diém) Goi s6 cdp lién thong tng véinsd la S , dé thay S, =1. Néu ta bd di so 1 thi
chi con lai n-1 6 tir 2 dén n, lic ndy s6 cdp lién thong 1a S, . Bay gio ta cho s6 1 vao

thi cac cap lién thong cti van lién thong, hon nita ta s& c6 thém mot cip lién thong do 1a
hai s0 ¢ hai bénso 1. Vaytacd S =S _,+1nén S =n-3

Caus

Ta thay 100 =9° +19x1*; 1980 = 21> +19x 9?

va (x* +19y?)(a® +19b?) = (xa+19yb)? +19(xb — ya)?



Ta goi s6 nguyén duong n 1a "s6 dep" néu ton tai x,y e Z sao cho x—y khong chia hét
cho 5va n=x*+19y°.

Ta s& ching minh v6i moi sé nguyén duong m thi 100" 13 "sb dep".

- Khi m=1, khing dinh 13 dng.

- Gia st khang dinh da ding voi m=k, tic 1a 100 =a? +19b?, trong d6 a,beZ va a-b
khong chia hét cho 5.

Ta ¢ 100" =100x100% = (9% +19x1?)(a® +19b%) = (9a—19b)? +19(9b +a)?, hon nira
(9a—19b)—(9b+a) =8(a—b)—20b khong chia hét cho 5 nén khéng dinh cling dung voi
m=k +1. Phép chimg minh dugc hoan tat.

Nhu vay 10" =100°* 13 "sd dep", tirc 12 100 = A> +19B%, trong 40 A BeZ va A-B
khong chia hét cho 5. Thé thi

198x10'% =1980x100% = (212 +19x 9?)(A? +19B?) = (21A—171B)* +19(21B +9A)?

dat x=21A-171B,y =21B+9A = x—y =12(A-B)-180B khong chia hét cho 5.

Mit khac x?+19y? =198x10'*°:5 nén x,y déu khong chia hét cho 5.



