TRUONG PAI HOC SU PHAM HA NOI KI THI THU VAO LOP 10 THPT NAM 2024
TRUONG THPT CHUYEN LAN 2

PAP AN TOAN CHUYEN
(Danh cho moi thi sinh thi thu chuyén toan, tin)

Céu Goi y — Thang diém Piém
Taco k' +4=(k*+2) —4k> = (k* =2k +2)( + 2k +2) =| (k=1) +1][ (k1) +1] | 05
Nhan cé tir s6 va miu sb cia K véi 2* ta co:
(4 +4)(8" +4)(12" +4)..((4n)' +4)
CaulLl ; ; : y
15 diém (2 +4)(6" +4)(10* +4)..((4n-2)" +4)
(FH)(SH1)(7+1)(97 1) (4n—1) 1| (4n41) 1] 1,0
(E)(3)(521)(72 1) (4n=3) 1 [ (4n-1) +1]
2
(4n+1) ) g cans1=an® +(2n41)
Vay K c6 the viét dugc thanh tong ctia 2 s6 chinh phuong.
Tur hé ta co
(x4—x3—x+l)+(y4—y3—y+l)+(z4—z3—Z+1):O 1.0
(1) ’
c>(x—1)2(x2+x+1)+(y—1)2(y2+y+1)+(z—1)2(zz+z+1):0
Cau 1.2
15 o N 3
diém Nhan xét x +x+1=:(x+5j +Z>0
Do d6 phuong trinh (1) c6 nghiém duy nhat x = y = z =1. Thir lai thoa mén. 0,5
Vay hé c6 nghiém duy nhét 1a (1;1;1).
(1)<:>(x—a)(x—b)=x—c<:>x2—(a+b+1)x+ab+c=0
Cauint | 12
(1;' A =(a+b+1) —4(ab+c)=(a+b) +2(a+b)+1-4(ab+c) ’s
d,-gm) =(a—b) +2(a+b-2c)+1
Tuong tu A, =(b—c)2+2(b+c—2a)+1 va A, =(c—a)2+2(c+a—2b)+1




Nhan xét

A+A, =(a=b) +2(a+b-2¢)+1+(b—c) +2(h+c—2a)+1
:(a—b)2 +(b—c)2 +2(b—a)+2(b-c)+2
=(b—a+1) +(b—c+1) 20

Tuong tu ta chirng minh dugc A, +A; >0 va A, +A, >0

Do d6 it nhat 2 trong 3 phuong trinh phai c6 nghiém.

1,0

Cau I1.2
(1,5
diém)

THI1: Néu a+bip thi c+dip.Khidd a® +b™a+bip va P +d™ic+d'p.

DO dé a2025 +b2025 E02025 +d2025 (modp)
TH2: Néu a+b/p

Taco a+b=(c+d)(mod p). Do do

a+b - -d’ :(a+b)(a2 —ab+b2)—(c+d)(02 +d’ —cd)
E(a—i-b)(az +b*—ab—c* -d? +cd)(modp)
=(a+b)((a+b)’ —(c+d) =3(ab—cd))(mod p)

Via+bip, (a+b)2—(c+d)2§p va 37 p nén ab=cd (mod p).

Két hop didu kién a+b=c+d(mod p) suyra (a—b) =(c—d)’ (mod p)

. Ma a+b=c+d(modp) va p l¢,

Néu a=c(mod p) thi b=d(mod p) vado d6 a™* +b** =™ +d** (mod p)

Néu a = d(modp) thi a = c(modp) vado dé a® + b =™ +d*% (modp).

*) Céch 2: Tl ab = cd (mod p) két hop véi diu kién a+b=c+d(mod p) va

a’+b’ =’ +d’ (mod p), quy nap ta suy ra a*' + 5> = > +4*"" (mod p).
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Ciu
1111 1,5
(1.5
diém)

a) Taco6 BK.BD = BE.BA va CK.CD =CF.CA, suy ra BR.BD _ BE B4

CK.CD CF.CA
Mit khéc theo tinh chat dudng phan giac @ = ﬁ ,do BK BE
CD AC CK T CF

hay BK.CF = CK .BE .

b)

Ciich 1: Tir BK.CF = CK.BE suyra o - CK _BE+CK _ BC

BE CF BE+CF BE+CF
Do d6 BE +CF = BC. BE _ = BC. BD khong ddi do tam giac ABC c6 dinh.
BK BA

Cau Cich 2: Goi G la giao diém th hai ciia duong tron (A4BD) véi AC. Dé thdy G ¢b
1.2 . L5
(1.5 dinh.
diém) . e = 3 e

Vi AD la phan giac cuia BAC nén DG = DB va DE = DF'.

Ta c6 GDF = EDB (vi EDF = BDG =180° - BAC). Do &6 AGDF = ABDE (c.g).

Tu day suy ra BE =GF'.

Tacd BE + FC = GF + FC = GC khong d6i.
Cau I7V Vi 23 12 s6 nguyén t6 nén tich cac sd trén bang chia hét cho 23 nhung khong chia hét 1.0
(1 diém) | cho 23*, do d6 tich ctia 23 s6 d6 khong thé 1a s6 chinh phwong va s6 ludn can xo6a 1a ’
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s 23! .
Xét tich 22 sb con lai

1121221 = (11.31.51..211).(21.41..221) = (11.31.51...211).(11.2.31.4..211.22)
=(1131.51.211)7 .2.4.6..22 = (11.3L.51..211)° 2".11

Ta c6 thé x6a tiép 2 s6 12 2! va 11!, khi d6 tich céc 6 con lai la (11.31.51..21!)" 2" 1a
s6 chinh phuong.
Ta chi ra khong thé x6a it hon 3 sb.

Xét P=(11315..211)" 2" 11!

D@ thiy s6 mii ctia 11 trong phan tich cua P ra thira sé nguyén t6 1a s6 1¢, do d6 P
khong 1a s6 chinh phwong. Do d6 ta can x6a thém it nhét 1 sb nita

Gia sir c6 thé x6a 2 sd, tirc 1a ngoai s6 23!, ta chi x6a thém 1 sb nira. S6 thir hai can
x6a 1a mot s chia hét cho 11 nhung khong chia hét cho 117, s6 d6 c6 dang k! véi
11<k<22

do d6 k <13 vi néu trai lai, sau khi x6a k! thi s6 mil cua 13 trong tich con lai s€ 1a )
1, tich con lai khong thé 1a sé chinh phuong.

Néu k=11 thi tich con lai 1a (11.3!.5!...21!)".2"" khéng 1a s& chinh phuong

, 113050 2107 2" (113151 211 .2°
Néuk=12thitichcc‘)nlai1é( 12) ! 3 ) =(51..211)° 26

khong 14 s6 chinh phuong.

Vay néu x6a 2 s6 thi tich con lai khong chinh phwong. VAy ta can x6a it nhat 3 sd.




