SO GIAODYCVADAOTAO  KY THI CHON HQC SINH GIOI THPT CAP TINH
TINH NINH BINH VA CHON POQI TUYEN DU THI HSG QUOC GIA

NAM HQC 2026 - 2027
DL THI CHINH THU'C

Moén: TOAN

Thoi gian: 180 phit (khéng ké thoi gian phat dé)
Ns&y thi thir nhét: 15/9/2026

DE thi gbm 04 bai, trong 01 trang

=1
Bii 1. (5,0 diém) Cho dliy s6 (x,) xéc dinh béi 3 . :
X = (n +1).x1xz...xn, VneN.

Vé&imdi neN', dit y, =i+i+...+i.
XX X
a) Chimg minh riing x, 2", VneN' va day sb (y,) c6 gi6i han hiru han.
b) Chimg minh riing lim y, 1& mot s v6 .
Bai 2. (5,0 diém) Cho n 1a mot sb nguyén duong 1&. Xét céc ham f:R — R théa

min f(x)/(y+x)=x"7(fG)+(/®))',Vx, yeR (1).
a) Gid str f khong I ham héng. Chimg minh ring:
i) f(x)=0 khi va chi khi x=0.
ii) / 1a mét don énh.
b) Tim tft c& céc ham s6 /:R — R thoa man (1).
Bai 3. (5,0 diém) Cho tam gidc ABC nhon, khéng cén, c6 dudng cao AH. Goi
X, Y la hai diém phan biét thay déi trén canh BC sao cho CAX =BAY; K, S
twong 'mg 13 hinh chiu vudng géc cia B lén AX, AY; T, L twong tmg 13 hinh
chiéu vubng gdéc clia C lén AX, AY.
a) Chimg minh réing ba dudng thing AH, TL, SK ddng quy.
b) Chitng minh ring giao diém cia KL va ST thufc mét duomg thing cb
dinh khi X, Y thay d6i trén canh BC.
Bai 4. (5,0 diém) Cho céc sb nguyén dwong m, n. Xét mot bang 6 vudng kich thuéc
3mx6n (2dm 3m hing va 6n cft). Trén bang dé mot s6 6 c6 mau triing va céc 6 con
lai mau do. Goi T 1a s6 b6 ba (C,, C,, C,) gbm céc 6, trong ¢6 hai 6 dAu tién nim
trén cdng mot hang va hai 6 cubi cing nim trén cing mét ct, véi C, va C, 14 &
trfng con C, 14 6 do. Tim gié tri 16n nhét ctia T.

HET
* Thi sinh KHONG dige sir dung tai liéu;
* Gidm thi KHONG vidi thich i thém,
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Bai 5. (6,0 diém)
Cho s8 nguyén dwong 7. Xét céc s thuc x,%,,....x, thod man |x|<1,Vi=1,2,.,n
va X+ % +..+x,=0 V&imdi kefl,2,..,n}, dit S, =x +2x, +..+ kx,.
a) Chimg minh ring tdn tai céc s6 p, g €{1,2,...,n} (khong nhét thiét phan bigt) sao
2q+1

cho §,<0 va lSqIS 7

b) Khi n>3, chimg minh ring tdn tai c4c sé thue X,5%,5.--,%, thoa man céc didu kién

clia bai todn sao cho véi moi k &{1,2,...,n} ta déu c6 |S,| 2'2k4+1,

Bai 6. (7,0 diem)
a) Véi mbi sb nguyén duong n, goi o(n) 13 tng cic wéc dwong ciia n Chimg
minh ring t0n tai v6 han s§ nguyén dwong 7 sao cho 7 14 w6c ciia 2°™ -1,

b) Cho day s6 nguyén dwong (a,) ., va ddy céc s nguyén td (p,) ., thod man véi

n2l
mdi neN’, tacé p,|a, va a,, =£"—( v —1). Chimg minh riing tbn tai s6 nguyén duong
p

m sao cho a_ chia hét cho 2026.
Bai 7. (7,0 diem)

Cho tam gidc 4BC nhon, khong cén, ndi tiép dudng tron (0), cb ba dudmg cao
AD, BE,CF dbng quy tai H. Goi G Ia trong tAm tam gidc ABC. Céic doan thing
AG, BG,CG theo thir tu cit dudng trdn (DEF) tai I,J,K. Cac dudng tron
(AID), (BJE), (CKF) cit lai dudmg tron (O) tai cic diém thir hai trong 'mg 14 X, 7, Z.

a) Chimg minh ring ba dudng théng AX, BY, CZ dbng quy tai m6t diém trén dudmg
thing OH.

b) Pudng thing AC cét dudmg tron (AHB) tai diém thir hai 13 N; dudng thing 4B
cit duomg tron (4HC) tai diém thir hai 1a M. Pudng tron (HMN) cét lai cic dudng thing
AB, AC tai c4c diém thit hai twong tmg 1a S, T. Chimg minh ST vudng gbc véi OH.

HET
* Thi sinh KHONG dicpe sie dung tai liéu;
* Gidm thi KHONG gidi thich gi thém.
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[ Bai todn 0.1. ] (Lim Olympic - Ninh Binh TST - P1)

$1=1,

Tpt1 = (N® +Dz120- - 20, Vn €N
. 1 1 i|
V6i mdi n € N*, dat yn——+—+--.+_,
T2 T

@ Chitng minh ring z, > 2"~ v6i moi n € N* va day s6 (y,) c6 giéi han hitu han.

Cho day s6 (z,,) x4c dinh bdi

@ Chitng minh ring lim y, 14 mot sé vo ti.
n—+00o

(£ L&i giai.
(Loi giai ctia ban Tri Dang)
@ Vizi=1vaz,ii= (n2 + 1)xz129 * - - Ty > 2y, nén bng quy nap, z, > 271 v6i moi n > 1.
Dod00<yn—Zml ;21 7
Dé thay rang (y,) tang va bi chin trén. Vi vay (y,) 6 gidi han hitu han.
a
(2) Pat L= lim y,. Gidst L=~ € Q, trong d6 a,b € N*.
n—-+0o0o b
VA @y, = ((n -~ 1)2 + l)mlmz “++Tp_1, N€N x; | T, v6i moi i < n, suy ra yY, € Z.
Béi vay A, := bxn(L — yp) = azy — bxpyn € Zso.

Lai ¢6 Tmi1 = 2%, NéN Tpyj > 23_1xn+1 v6i moi 5 > 1.

o0
Dod60< L—y,=
L JZ; Tntj -'L'n-}—l z=: $n+l
Sy ) d,, o P o £ P o W Y B

Tnt1 M2+ Dzize- - xp1 ~ n?2+1

Tt d6 ta ¢6 mau thudn véi A, € Zsg, vay lim y, ¢ Q.
n—+oo

[
(" Bai fodn 0.2. ] (Lim Olympic - Ninh Binh TST - P2)

Cho n 1a mot s6 nguyén duong 1é. Xét cac ham f : R — R théa man
f@)fy+2)=2"f(f(¥) + (f()?  Vz,yeR (1)
@ Gia stt f khong 1 ham hing. Ching minh rang:
a) flz) =0khivi chikhi o=10);
b) f1a mot don anh.
@ Tim tat cd cdc ham s6 f : R — R théa man (1).

£ CLB Todn Lim - OLYMPIC - 8 0789102019 Trang 1
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Lo il

(Loi giai ctia ban Tri Dung)

K hi¢u ménh dé P(z,y) :  f(z)f(z +y) = 2" f(f(y)) + f(z)*.

Truée hét, néu f = ¢ 1a ham hing thi tit Pz, y) ta ¢6 ¢ = 2"¢ + ¢* véi moi z € R, suy ra ¢ = 0.

Vay f = 0 la mot nghiém. Sau day ta sé gia st f khong héng.

\

1)

=

a) Tit P(0,y), ta c6 £(0)f(y) = f(0)* véi moi y € R.
Vi f khong hiing nén suy ra f(0) = 0.
Gia st ton tai a # 0 sao cho f(a) = 0.
Khi do tut P(a,y), a" f(f(y)) = 0 v6i moi y, nén f(f(y)) =0 véi moi y € R.
Vi f khong hiing nén ton tai ¢ sao cho f(c) # 0. Tit P(c,y), ta duge f(e)f(c+y) = f(c)?,
hay f(c+y) = f(c) v6i moi y € R, mau thuin véi gia thiét f khong hing.
Vay [l =0 g=0
b) Gia stt f(a) = f(b). Liy P(z,a) — P(z,b), ta duge f(z)(f(z+a)— f(z+b)) =0.
Theo cau trén, véi moi z # 0 ta ¢6 f(z) # 0, nén f(z+a) = f(z + ).
Véi z = 0 thi diing thiic trén ciing ding do f(a) = f(b).
Vivay f(xz +a) = f(z + b) véi moi z € R.
Do d6 b— a la mot chu ki cia f, suy ra f(b—a) = f(0) =0.
Theo cau trén, b —a = 0, tic la a = b. Vay f la don anh.

(2) Véi z # 0, tit P(x,—x) va P(—z,z), do n 1é, ta c6

T 2
e =-L2 s =

Mat khéc, tit P(z,z) va P(—z,—z), két hop véi (2), ta duge
f@)f(2z) = f(=)* + f(—=)?,
F(==)f(—22) = f(x)® + f(~2)>. 3)
T Pz, —2z) va P(—z,2z), két hop véi (2), ta c6

f(=z)®

:L-TL

(2)

T 2
F@)(7(@) - f-a)) = L2,
_og)?
Flew)(F(-2) - @) = L2E @)

Vi z # 0 nén f(z), f(—z), f(22), f(—2x) déu khac 0. Chia hai ding thic trong (4), ta dugc

_ fl@) _ f(22)?
F(x) ~ (227 .
Tt (3) ta co f(22) f(=2) va thay vao (5), ta duge — f) _fta) suy ra f(—z)® = —f(z)3.

f(=22) ~ f(z) f2) ~ f@)?
Do d6 f(—z) = —f(x) v6i moi x # 0.

Déng thiic ciing ding v6i x = 0, nén f 1a ham 1&. Tit (2), suy ra véi moi x # 0,

)2
F(r(a) = £ ©)
Véi z,y # 0, tit P(z,y) va (6), ta dugc
o) = ) 4 T T @)

Trang 2 £ LIM Olympic - CLB 6n chuyén, HSG



Chuong 1. Chon DTQG Ninh Binh 2026 — Ngay 1 3%8 l!\““l\)l)

Déi vai tro z,y trong (7) rdi so sanh hai biéu thitc cia f(z + y), ta c6

(1) fy(g)) (ff;)? N f(yg)?) o
f@) W)

V6i z,y > 0, thita s6 thit hai trong (8) duong, nén —— = :
xn yn

Lay y =1 va dit c = f(1) # 0, ta dugc f(z) = cz™ v6i moi = > 0.

(8)

Vi f 1a ham 1é va n 1é nén

flz)=ex®, Vz € R. 9)
Thay (9) vao phuong trinh ban dau, véi x,y # 0, roi rit gon, ta duge

(z+y)" = 2" + "y, (10)
Néu n > 1, cho y = 1 trong (10), ta ¢6 (z 4+ 1)" — 2™ = ¢" ! v6i moi x # 0. V& trai khong thé la
mot hing s6 khi n > 1, chéng han, lan lugt lay z = 1 va 2 = —1, ta dugc

R FE s S T alt

Vi n 1é nén ding thitc thi hai cho ¢™ ! = 1, trong khi ding thic thi nhit cho ¢ ' =2" -1 > 1,
mau thuin. Vay véi n > 3 1é, khong ton tai nghiém khong hing. Do dé chi c6 nghiem f = 0.

Néu n = 1, trye tiép kiém tra thay f(z) = czr théa man phuong trinh véi moi ¢ € R.

fle)=cx, ecR, n=1,

Vay tat ca cac nghiém can tim la
I(z) =0, n > 3 1é.

[, Bai todan 0.3. ] (Lim Olympic - Ninh Binh TST - P3)
Cho tam giac ABC nhﬂh(‘)ng/cin, c6 dudng cao AH. Goi X,Y la hai diém phan biéet thay déi
trén canh BC sao cho CAX = BAY; K, S tuong ting 13 hinh chiéu vuong goc ctia B 1lén AX, AY;
T, L tuong tng 1a hinh chiéu vuong géc ctia C len AX, AY.
@ Chitng minh ring ba duong thang AH,TL,SK dong quy.
@ Chitng minh ring giao diém ctia KL va ST thudc mot dudng thing c6 dinh khi X,Y thay
déi tréen canh BC.

(£ Lai giai.

@ Tagc() AK - AT = (AB -cos BAK) - (AC -cosTAC) va AS - AL = (AB - cos BAS) - (AC - cos CAL).
= AK - AT = AS - AL = STKL noi tiép
= AH,TL,SK dong quy tai tam déng phuong ctia (STKL), (AB), (AC).

(2) Ta 6 LAHS = ZAKS = LALT = ZAHT = HA 1a phan gidc ZTHS.
Goi AH cit TS tai N, T'S cit BC tai P = H(NPTS) = —1 = (NPTS) = —1.
Goi TS cit KL tai P’ = (P’"NTS) = —1 theo hang diém tit gidc toan phan,
= (PNTS) = (P'NTS) = P’ tring P hay KL cit ST tréen BC c6 dinh.

£ CLB Todn Lim - OLYMPIC - 8 0789102019 Trang 3
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£
[ Baitoén 0.4. ) (Lim Olympic - Ninh Binh TST - P4)

Cho cac s6 nguyén duong m,n. Xét mot bang 6 vuong kich thuée 3m x 6n (gom 3m hang va 6n
cot). Trén bang d6 mot s6 6 6 mau trang va cdc 6 con lai mau d6. Goi T' 1a s6 bo ba (Cq, Cy, C3)
gdm céc 0, trong dé hai 6 dau tién nim trén cing mot hang va hai 6 cudi cing ndm trén cling mot
cot, vai C1,C3 1a 6 trang con Co 14 6 d6. Tim gi4 tri 16n nhat cta 7.

@ Lai giai.
Dit R = 3m, C = 6n. Goi w; 1a s6 6 trang ¢ hang ¢ va v; 1 s6 0 tring & cot j.
V6i méi 6 d6 (7,7) duge chon lam Cs, ¢6 ding w; cach chon Cy va v; cach chon Cs. Vi thé
= Z Wiy .
(i,4) 4o
Theo bat ding thitc Bunhiacopxki, ta c6

R
" £ Z w? Z vjz- = (Z(C—wﬂw?)

(i.5) dé (i,5) dé =1

(R—wvj )vJ2
1

c
1=

40 4R3
V6i 0 < u < C thi (C’—u)u2S%vﬁ(R—v)ﬁgz—i,dodé

< —— Opee——— =4 %
T_\/R o C o7 27RC’ 8m*n

Dé dat dau bing, chia 3m hang thanh ba nhém, mdi nhém m hang; chia 6n cot thanh ba nhém, mdi
nhém 2n cot. To dé ba khéi nam trén dudng chéo tao bdi cac cip nhém ciing chi s6 va to trang cac 6 con
lai. Khi d6 mdi hang c6 2n 6 do, 4n 6 trang; mdi cot c6 m 6 do, 2m 6 trang. C6 6mn 6 dé va mdi 6 do
déng gép (4n)(2m) = 8mn bo ba. Bdi vay T = 6mn - 8mn = 48m>n>.

Do d6 gid tri 16n nhét cin tim 1

Trang 4 £l LIM Olympic - CLB 6n chuyén, HSG
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{
[ Bai todn 0.5. J (Lim Olympic - Ninh Binh TST - P5)

Cho s6 nguyéen duong n. Xét cac sb6 thuc x1, 29, ..., z, théa man |z;| <1 véimoii=1,2,...,nva
x1+xo+ -+, =0. V6i mdi k € {1,2,...,n}, dat Sy = x1 + 229 + - - - + k.
@ Chitng minh réng ton tai cac s6 p,q € {1,2,...,n} (khong nhat thiét phan biét) sao cho

2 1
S, <0 v |S,l< q: .
@ Khi n > 3, chitng minh ring ton tai cac sé thuc z1,x9,...,z, théa man cac diéu kién ctia
bai toan sao cho v6i moi k € {1,2,...,n} ta déu c6
2k +1
Sk| > ;
Skl 2 —
@ L gidi.
Dat them Sp = 0.
= S — Sk_
(1) V6i mi k=1,2,...,n, tit S — Sg_1 = kay ta c6 o = %
n n n
Sk — Sk—1 Sn Sk
Do dé = = —
0d ) m=) = n+1+zk(k+1)
k=1 k=1 k=1
“ L ~ 8
Theo gia thiét Zxk =0, suy ra n—:1 +Z k(k—j—l) = {.
Cac hé sb trong vé trai déu duong, vi vay khong thé ¢6 S > 0 véi moi k= 1,2,...,n.

Suy ra ton tai p € {1,2,...,n} sao cho S, < 0.
g y b m L — 29 +1
Bay gio ta ching minh ton tai ¢ théa mén |S,| < v
Néu S; = 0 thi chi can chon ¢ = 1. Néu S; # 0, do viéc thay dong thoi z; bi —x; khong lam thay

ddi cac 6 |Sk|, ta co thé gia st S; = z1 > 0.

Tt két qua vita chitng minh, ton tai mot chi s6 k& > 2 sao cho Sy < 0.
Chon k& nhé nhét c¢6 tinh chat nay. Khi d6 S,_; > 0.
Néu Sy = 0 thi chon ¢ = k 1a xong.

Xét Sy < 0. Khi d6 Sg—1 > 0, nén |Sk| + |Sk—1| = |Sk — Sk—1| = k|zk| < k.
2k +1 +2(k—1)+1

Mat khdc, k= = -
Vi vay phai c6 it nhat mot trong hai bat dang thiec |Sy| < i hodc |Sk-1| < w
Chon tuong ting ¢ = k hoac ¢ =k — 1.

Vay ton tai p,q € {1,2,...,n} théa man S, <0 va |S,| < 2q: 1.

£l CLB Todn Lim - OLYMPIC - 8 0789102019 Trang &
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GRE

ng Truong hop 1. n 1&.

3 1
ChonmlzZ,xgzZvaxk:(—l)kvéi?’SkSn.

n
3 1
RO rang |wk|§lvéimoik.VinlénénZ(—l)k-———l,d0d6x1+x2+---+xn=Z+Z—l:
k=3
3 1 5 W2k +1

3
0 = — V3 =—-+4+2-—=—-.Khidovéi k>2 ¢ = (-1 ;
Ta c6 S1 4va82 4—|— =1 Khi d6 véi k > 2, ta ¢6 S, = (—1) 1

2k +1

P 3
Vi thé |51|:Zva |Sk| = voi moi 2 < k < n.
Trudng hgp 2. n chén.

1 1
Vin >3 nénn > 4. Chonxl-——l,xg:g,x;;:—1,$4=—g,vﬁvéiSSkSndatxkz(—l)k“.

1
RO rang |zx| < 1 v6i moi k. Ta c6 x1+x2+x3+x4=1+§—1—§=0nén
z1+Z2+-+Tn=0
oy 352 1
Mgt khac, 51 =1, 52 = g, Sz = —Z VA G = —% nén véi k > 4, ta c6 Sp = (_1)k+1_k: _
3 5 7 2k +1
Do dé6 |S1|=1> —, |Se| = =, |S3| = - va v6i moi k > 4, |Sk| = s .
4 4 4 4
Vay trong ca hai trudng hop déu ton tai z1,x9,...,z, thda man cic didu kién dé bai.

L

( Baitoan 0.6. ] (Lim Olympic - Ninh Binh TST - P6)

.

@ Véi mdi s6 nguyen duong n, goi o(n) la téng cac uéc duong ctia n. Chitng minh ring ton tai
vo han sé nguyén duong n sao cho n la wée cia gat) .. 1,
@ Cho day s6 nguyén duong (a,)n>1 va day céc s6 nguyen t6 (pn)n>1 théa man, véi moi n € N,

a
Pn I Ap , Ap+4+1 = _n( }L013 Bt ].)
Pn

Chiing minh rang ton tai s6 nguyén duong m sao cho a,, chia hét cho 2026.

@ Loi giai.
(1) V6i 0 <i < k— 1, chon p; 1 udc nguyen t6 ndo d6 cia 2 + 1.

Dé thay (22i +1. 5 & 1) =1 Vi# j nén cac p; phan biet.

Chon n = pop1 . . - Pk—1-
2k—1

= popi - Dk-1 | @+ D@2 +1)... (22 +1)=2% —1.

Ma 28 | (po+1)(pr+1) ... (pe—1 + 1) =o(n) = n |22 —1]20M — 1.

(2) Dat ¢ = 1013 € P. Gié sit phan chimg, khong ton tai m dé 2¢ | am.

Nhan xét 1: Néup | k7 '+ k72 4+ ...+ k+1thip=0,1 (mod q).
Tacép|z?—1. Goi h =ordyk, c6 h | g=> h e {1,q}.

& Néuh=1thi k=1 (mod p), suy ra p=q.

& Néu h=qthitacék?! =1 (mod p), dodé q|p—1.
Nhan xét 2: Vn > 1, p, # 1 (mod q).

Trang 6 £ LIM Olympic - CLB &én chuyén, HSG



Chuong 2. Chon DTQG Ninh Binh 2026 — Ngay 2 828 l‘!ﬁ\rb‘lhli!l)mll

z N A 2 P % a
Néu ton tai m dé p, =1 (mod q), ta ¢6 pm 1é nén p,, = 1 (mod 29) = amy1 = — @I, —1) =0
Pm

(mod 2q) (vo ly) = Vn > 1, ta c6 p, 1 (mod q).
Nhan xét 3: Vn > 2, ¢t ay.

Néu ton tai n dé ¢ | a,, n > 2. Xét n nhd nhat nhu vay, ta phéi cé a, 18.

n—

Ta 88 = —1); néu p,—1 > 2 thi a, chén (vo ly).

n—
anp—1

:>pn_1=2,an= (2q_1)'CGQ'qu_l;(I[annén(IIan—l-

Ma ay,—1 chdn nén 2q | a,—1 (v0 ly).

Nhan xét 4: Vn > 1, p, < a;.

Gia stt ton tai n dé p, > a1. Xét s6 n nho nhat nhu vay, khi dé6 n > 1 va Vi < n, p; < pn.

Cha y p, #0,1 (mod q).

T —1
pi

a
Ta b Gnp1 = — P2 —1)=---=ay
pTL im1
= pn | a1 (pf — 1)(p§ —1)... (p — 1).
Ma tit nhan xét 1, c6 pp tp? ' +---+pi+1 Vi=T,n.

2

Ta cing cO pp, > a1, pn>pi—1 Yi=1,n

Nhu vay p, < a;.

Do dé day {p,} nhan hitu han gi4 tri, nén ton tai p € {p,} dé xuét hién vo han lan trong day.

Tré lai bai toan ban dau:

Xét p 16n nhat nhu vay, khi d6 ton tai N dé Vn > N, p > p,.

Ta thAy Vn > N, ptp, — 1 vip > pp.

Ngoai ra p# 0,1 (mod ¢) nén Vn > N, ptpl~t + ... + 1 (theo Nhan xét 1)
Vithé Vn > N, ptpl — 1.

=Vn > N, vp(ant1) = vp(an) — vp(pn) = - = vp(an) = vp(PnPn-1-.-PN)

Vi c¢6 vo han phan ti trong day {p,} bang p, ta chon dugc n di lén dé trong px, PN 41;s-- - Pn €O
khong it hon v,(ay) + 1 s6 bang p = vp(ant+1) < 0 (vo ).

Vay diéu gia sit 1a sai, ta c6 ton tai m > 1 dé 2q | a,,, diéu phai ching minh.

£ CLB Todn Lim - OLYMPIC - 8 0789102019 Trang 7
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[( Bdi todn 0.7. ) (Lim Olympic - Ninh Binh TST - P7)
Cho tam giac ABC nhon, khong can, noi tiép dudng tron (O), c6 ba dutng cao AD, BE,CF dong
quy tai H. Goi G la trong tam tam gidc ABC. Cac doan thing AG, BG, CG theo thit tu cit duong
tron (DEF) tai I, J, K. Cac duong tron (AID), (BJE),(CKF) cit lai dudng tron (O) tai cac diém
th hai tuong tng la X,Y, Z.
@ Chitng minh riing ba dudng thing AX, BY,CZ dong quy tai mot diém trén dudong thing
OH.
@ Duong thing AC cit duong tron (AH B) tai diém thit hai 1a N; dudng thing AB cit dudng
tron (AHQC) tai diém th hai 1a M. Dudng tron (HMN) cit lai cic dudng thing AB, AC
tai cac diém thit hai tuong tng 13 S, 7. Chitng minh ST 1 OH.
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@ Ldi giai.
@ Goi U la trung diém AH, L 1a trung diém BC = UL la duong kinh ctia (DEF) va UL | EF.
Goi A’ 1a hinh chiéu ctia H trén EF, Goi X' 1a giao diém ctia AA’ va (O).
Ta c6 LZAFA' = ZACB = ZAX'B= AA' - AX' = AF - AB= AH - AD = A HDX' nai tiép.
= ZAX'D =/AHA=ZHUL = /DIL=s ATDX" noi tiep = X" tring X.
Tuong tut ta c6 BY,CZ di qua cac chan hinh chiéu tit H xuéng DE, DF lan lugt 1a C’, B'.
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Chuong 2. Chon DTQG Ninh Binh 2026 — Ngay 2 383 LIM EDU
Ta thiy A'B’ | FH = A'B'//AB = AA'B'C’ va AABC c6 cac canh tuong ﬁngvsong song
nén AA', BB',CC’ dong quy tai tam vi tu hai tam gidc ma H la tam (A'B'C’) va O la tam
(ABC) = AX, BY,CZ dong quy trén OH.

@ Ta ¢c6 /ZBNE =180° - ZAHB = /BCA = EN = EC va FB=FM.
Goi DE céit AB tai P, DF cit AC tai Q ta c6 ngay PA.PB = PE.PD va QA.QC = QF.QD.
= PQ la truc ding phuong ctia (DEF) va (O) = PQ L OH.
Lai ¢6 LZAFQ = /BFD = ZACB = ZANB = AQ - AN = AF - AB.
Tuong tu ta cing ¢c6 AM - AP = AE - AC = AQ - AN = AP - AM.
= NQMP noi tibp = LAPQ = ZMNT = /MST = PQ//ST ma PQ L OH = ST 1 OH.
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